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R osenia  Thunb . em end. B rem er (Compositae-Inuleae) is a genus o f  shrubs from southern 
Africa. In this revision the circumscription is ex tended  to include some N estlera  species. 
F o u r  species are recognized, but the taxonom ic trea tm ent on the species level is regarded 
as preliminary. N e w  com binations are R. humilis  (Less.) B rem er and R. oppositifolici 
(DC.) Bremer. C hrom osom e numbers reported are 2n= 14, c. 28 and c. 56 for R. humilis 
and 2 n = c .  28 for R. oppositifolia.
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R osen ia  T h u n b .  emend.  Brem er  is a genus  of  
shrubs from southern  Afr ica ’s karoo  areas.  It 
belongs to th e  Composit ae -Inuleae .  T h e  c i rcum 
script ion is he re  ex tended  to include the re 
maining species of  the genus N estlera ,  the major 
part  o f  which was recently transfe rred  to Rel-  
hania  (B rem er  1976). This  s tudy has been  car 
ried out  in close  connec tion  with the  revision 
o f  Relhania  and the acknow ledgem en ts  and 
m ethods  in the latter  work being applicable here, 
too. The  m e thods  do not differ from those 
commonly  em ployed  in taxonomic  revisions 
mainly based  on herbarium material.  In addit ion 
to the limited living material s tudied in the field 
and in cultivat ion, I have examined  collect ions 
from the fol lowing herbaria:  B (only micro
fiches) , BM, B O L ,  C ,  F I ,  G ,  G -D C  (only micro
fiches),  G R A ,  K, L, LD, L D -R E T Z  (herbar ium 
Retz ius  at LD),  L IN N ,  M, N B G ,  N U H ,  P, PE ,  
P R E ,  R U H ,  S,  SAM, SBT-BERG  (H erbar ium 
Bergius at SBT),  STE,  T C D ,  U P S ,  U P S -  
T H U N B  (Herbar ium Thunberg  at U PS ) ,  W  and 
Z  (abbrev ia t ions according to H o lm gren  & Keu- 
ken 1974). T h e  overwhelming majority o f  the 
material is a t  the Botanical R esea rch  Ins t i tu te  in 
Pre to r ia  (PRE).  A list o f  exam ined  soec imens  is 
kept  at  the M u se u m  o f  N atu ra l  H is to ry ,  Section 
for  Botany,  S tockholm.

T h e  genus R osen ia  is well-defined and h o m o 
geneous  in its p roposed  ci rcumscript ion ,  but the 
species are more  difficult to distinguish. I have 
adop ted  a ra the r  wide species concept  based  on 
morphology .  T h e  taxonomic  t rea tment on the 
species level must  be  regarded as preliminary, 
await ing future research  including extensive 
field studies and karyological invest igat ions.

History and generic delimitation

On his t ravel to Roggeveld T hunberg  collected 
a plant ,  which he later  (1800 p. 161) described 
as the new genus R osen ia  with the species R .  
glandulosa .  T h e  genus  was  named in honour  of  
two Swedish  physicians,  Nils  Rosén  von Rosen- 
stein and his bro ther  Eberha rd  Rosenblad.  It 
was charac te r ized  by a paleate receptacle  and a 
double  pappus  of  scales and a few bristles. 
Lessing (1832 pp. 371-372) described other  
species,  lacking both  paleae and bristles. T hese  
had  to be placed in o ther  genera ,  viz. Nestlera ,  
with an epaleate receptacle  and a crownlike 
pappus  o f  conna te  scales and no bristles as 
defined by Lessing,  and the new genus Poly- 
chaetia ,  also with an epaleate receptacle,  but 
with a pappus  of  several  free scales and no 
brist les .  In “ F lo ra  capens i s ’’ H arvey  (1865 p.
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Fig. 1. Variation in leaf-length of Roxcn/fl-collections, 
expressed  by bar diagram s showing percentage of
examined collections with 2, 3, 4 ...................9 mm long
leaves (arithmetic m eans), respectively. V ariation is 
g reatest  in R. humilis; coefficient o f variation (= 
lOOx standard  deviation/arithmetic m ean for all collec
tions of one species) for R. glandulosa  17%, R. 
sp inescens  19%, R. oppositifolia  21 %  and R. humilis 
25% .  -  T he  num ber o f  collections m easured are for 
R. g landulosa  17, R. spinescens  10, R. oppositifolia  
22 and R. humilis 225.

295) reduced P olychaetia  to a section under  
N estlera .  D e  Candol le  (1838 pp.  280, 283-285), 
who had material f rom the rich collect ions by 
Burchell ,  D rége ,  Eck lon  and Zeyher ,  added 
several  new species o f  the genera here dis
cussed .  M any  o f  the se  are here united under the 
polymorphic  species R osen ia  humilis.

Later  authors  have not  ques t ioned the generic 
del imitat ion be tween  Rosen ia , N estlera  and 
the related genus R elhan ia ,  which was  defined 
by a paleate receptac le  and a pappus  of  scales 
and no bristles. T h e  loss o f  receptacula r  paleae 
and pappus  bristles has occurred  several t imes,  
even within species as is shown below. This  
has led to some confusion.  Specimens  with 
pappus  bristles,  but withou t  paleae,  would not  
match the descript ion o f  any of  the three genera.  
Such  specimens  have  been nam ed N estlera  
rosenioides  H utch inson  ex Com pton  or R osen ia  
nestleroides  C o m p to n  (1931 p. 318). A plant 
without  pappus brist les,  but  with paleae,  was  
descr ibed as a Relhania ,  viz. R. lanata  C om pton  
(1942 p. 267).

Phillips (1951 p. 802) knew that  pappus  bristles 
may develop  occasionally in the closely related 
genus Relhania ,  so tha t  he reduced  Rosenia  to

a s ynonym  o f  R elhan ia .  H ow e ve r ,  Rosenia  is 
a quite  distinct genus  o f  shrubs with lateral 
b rachyblas ts .  R elhan ia  differs in habit and other  
charac te rs ;  lateral b rachyb las ts  having evolved 
independently  in two species only.  T h e  genera 
have approxim ate ly  vicarious distr ibutions; 
R o sen ia  covers  the inner karoo areas,  whereas  
R elh a n ia  occurs  in the more or  less m oun
ta inous  a reas  a round the coas t  of  South  Africa. 
T h e  generic del imitat ion is further  discussed in 
my revision of  Relhan ia  (B remer  1976 p. 9). 
T h e  absence  o f  recep tacu la r  paleae and  pappus  
brist les ,  diagnostic cha rac te r s  of  the third  genus 
N es tle ra ,  are not sufficient for  generic distinc
tion and in my revision most  species of  N e s t 
lera, including the type  species, were referred 
to R elhan ia  L ’Hdri t .  em end.  Bremer.  The  
remain ing species are here  included in Rosenia  
T h u n b .  emend.  Bremer.

Morphological aspects

H a b it .  R o sen ia  com prises  woody karoo  shrubs 
with c row ded  leaves on lateral brachyblasts .  
T h e  ramificat ion is variable from lax to dense.  In 
the  lat te r ,  com pac t  fo rms,  the leaves are c row d
ed  and  b rachyblas ts  canno t  be dist inguished 
f rom the long shoots.  T h e  b ranches  are s o m e
t imes ra ther  stiff and  subsp inescent .  In R. 
sp inescens  spines o f  a special  type are developed  
by the  upper  branches .  T h e s e  grow out  to leaf
less spines,  from which leaves and  axillary 
shoo ts  later  develop ,  thus  continuing vegetat ive 
growth .

Foliage.  T h e  leaves are always  entire,  but var i
able in size and shape .  T h e  variat ion is great 
even  within the spec ies,  as expressed  by the 
d iagram of  leaf-length in Fig. 1. M u ch  of  this 
variat ion  is due  to envi ronmenta l  modificat ions.  
I have  m oved  spec im ens  o f  R osen ia  f rom the 
field into g reenhouses ,  w here  they  develop  c o n 
siderably longer and often na r row er  leaves. In 
R . hum ilis,  if not in all species,  leaf  variation 
is also genetical ly contro l led (to be discussed 
u n d e r  the next  heading).

T h e  leaves are glabrous  or  laxly-densely  
tom entose .  T h e  indum entum  is m ore  dense on 
the vent ral  side o f  the often s om ew ha t  canalicu
late leaves.  T h e s e  charac te rs  are importan t  for 
the posi tion o f  R osen ia  in the R elhan ia  group 
of  genera  (B remer  1976 p. 9). T h e  hairs  c o n 
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Fig. 2. L ea f  hairs (A) and glands (B-D), d raw n from  whole m ounts of  epidermis and cross-sections o f  leaves. -  
A , C: R .  humilis, Bremer 164 (S). -  B: R. oppositifolia ,  N o rd e n s tam  & Lundgren 2077 a (S). - D :  R. spinescens,  
A cocks 19012 (PRE).

sist o f  a basal cell and an apical ,  long,  curled  
cell (Fig. 2 A). G lands  are often present .  T h e s e  
have a mult icellular head on a mult icellular,  
short  o r  long stalk (Fig. 2 B-D).  In  R. o p p o s i
tifolia the glands are short ly sta lked,  w he reas  
the o th e r  species often,  but  not a lways ,  have  
longer,  consp icuous  glands.

Invo lucre .  T h e  involucral  brac ts  are f irm basal ly 
and of ten  b row n  apically (Fig. 3 A - F ) .  In R. 
g landu losa  the b rown middle str ipe with the pale 
margins  (Fig. 3 A) gives the involucre a brown-  
and white -st r iped  appearance ,  possibly with  a 
signalling effect.  In some col lect ions o f  R.  
humilis  the brac ts  are laxly tom en tose  dorsal ly,  
o the rw ise  complete ly  glabrous,  bu t  with o c 
casional  glands.

R. hum ilis  and to a lesser ex ten t /? ,  sp inescens  
genera l ly have involucres with  appressed  brac ts ,  
which keep  together,  enclosing the ache nes  after  
f lowering.  T h u s  persistent  capi tula with ripe 
achenes  may  remain on the plant  for several  
years  before fruit dispersal .  R . g landulosa  and 
R. oppositi fo lia  have ra ther  loose  b rac ts  and  the 
achenes  are usually released after  f lowering.

R ec ep ta c le .  Paleate versus  epalea te  receptac le  
has som et im es  been used as a diagnostic  c h a r a c 
ter dist inguishing genera.  A s  such  it has often 
tu rned  out  to be useless and in R o sen ia  both  
condi t ions  occur  within the species.  R. g la n d u 
losa  has  paleae ,  which somet imes  are absen t  
from the  central  part  o f  the  receptacle .  T h e

shape  o f  the paleae is variable from flat and 
n a r row  to oblong and cana licula te (Fig. 3 G - I ) .  
T h e  o ther  species  are almost  always  withou t  
paleae,  but  often with a squamose  receptac le ;  
the scales may be reduced  paleae or  ou tg row ths  
f rom  the receptacle.

F lora l m orphology .  A p a r t  from dif ferences  in 
size and n um be r  o f  f lorets,  there is little varia 
t ion in floral morphology.  Florets  and floral 
par ts  are shown in Fig. 4. The  corollas  are 
yel low, but there is usually a dorsal ,  b rownish  
purp le  stripe on the ray-floret  lamina.  This  
o ccu r s  in o the r  genera  too,  e.g. R elhania  
(B rem er  1976 p. 19). G la n d s  (Fig. 41) are s o m e 
t imes  present ,  mainly on the  floret tubes.

T h e  oblong achenes  are smooth  or ,  especial ly 
in R . humilis,  rugose basal ly.  In this  species 
they  are generally enc losed  in the closely  a p 
pressed  bract s  and may not  be released for  s e v e 
ral years.  T h e n  they are often d ispersed  toge ther  
(synap tospermy) .  T h u s  a shrub of  R . humilis  
of ten cons is ts  o f  severa l  individuals,  deve loped  
f rom the achenes  o f  one  capitulum. T h e  achenes  
are  often glabrous or laxly pilose, especial ly 
ray-floret  achenes .  T h e  hairs  are of  the tricellu- 
lar type  (Fig. 4 Q ) ,  w idespread  in the C o m p o 
si tae (Fless 1938). R. hum ilis  has a basal  tuft 
o f  these  achene  hairs (Fig. 5C).

T h e  pappus  cons ists  o f  scales and often a  few 
brist les  (Fig. 5 A, B). T h e  scales are probably  
ou tg row ths  f rom the apical  rim o f  the  ovary .  
T h e r e  are all t ransi t ions from free to more



Fig. 3. Involucral bracts (A-F) and paleae (G-l). - A , G - I :  R. glandulosa. -  B: R. spinescens. - C :  R. oppositi
folia. - D - F :  R. humilis. -  A, G: Bremer 301 (S). -  B: Esterhuysen 2752 (BOL). - C :  Bremer 280 (S). - D :  Wall, 
N of Vosberg (S). -  E: Bremer 302 (S ) . -F :  Bremer 164 (S).-FI: Maguire 1966 (NBG). -  I: Whitlock 597 (PRE).

connate  scales,  forming a crownlike cup.  T he  
latter  condit ion  is com m on  in R. humilis.  The  
pappus brist les  are scabrid to barbellate,  f lat
tened and sm oo the r  at the tip. Although generally 
present ,  they are lost in many spec imens .  Bris
tles develop  only occasionally in Relhania ,  
whereas they are presen t  in all o the r  related 
genera (Bremer  1976 p. 9).

E m bryology .  T h e  suspicion that Rosenia  may 
be agam ospe rm ous  (see below) led me to invest i
gate the em bryo logy  of  the genus.  This  was

possible ,  w hen  plants of  R. humilis,  raised from 
seeds  o f  one collect ion (Bremer  436, kept in S), 
f lowered  in cult iva t ion after several  years.  H o w 
ever ,  no em bryos  developed  in the capitula of  
these  plants . TTus  agam ospe rm y could not be 
de tec ted ,  nor  were  any pollen tubes  or normal 
ferti lization observed .  After  f lowering the 
e m b ry o  sac degenera te s ,  but the ovule and the 
fruit develop  fu r ther ,  giving the impression of  a 
m a tu re  achene  with a seed.  T h e  latter  is, how 
ever ,  only the enlarged,  hollow ovule without 
any em bryo .

Fig. 4. Florets  and  floral parts. -  A -D : Disc-florets. -  E -H :  S tam ens. - 1: F lo re t  tube glands. -  J -M : Ray-florets. 
-  N - P ,  R: A chenes. -  Q: Achene hairs. -  S -V : Styles o f  disc-florets. -  W -Z : Styles o f  ray-florets. -  A, E, J ,  N , 
S, W: R. glandulosa.  -  B, F , K , O, T ,  X: R. sp in escen s . -  C , G , I ,  L , P , Q ,  U , Y : / ? .  oppositifolia. -  D , H ,  M, 
R, V, Z: R. humilis.  -  A, E , J ,  S, W: A cocks 14351 ( P R E ) . - B , F ,  K , 0 , T , X :  E sterhuysen  2752 (BOL). - C , G ,  I, 
L, P , Q, U , Y: B rem er 280 (S). - D ,  H , M (left ray-floret), V , Z: Bremer 198 (S). - M  (right ray-floret): Brem er 
302 (S). -  N : B rem er 301 (S). -  R (left achene): H enderson  22 (PRE). -  R (right achene): C om pton  3952 (NBG).
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Fig. 5. Pappus and achene hairs (electroscan-photom icrographs). -  A, B: R. glandulosa  with pappus o f  scales 
and one bristle. -  C: R. humilis  with basal tuft o f  achene hairs. -  A, B: B rem er 301 (S). -  C: B rem er 645 (S).

In the few cases observed ,  the em bryo  sac 
development is monospor ic  and of  the 8-nu- 
cleate,  Polygonum  type .  A n  ovule with a matu re  
em bryo  sac is shown in Fig. 6. D ur ing  m a tu ra 
tion o f  the  embryo sac  a hypostase-l ike t issue 
(see M aheshw ar i  1950 pp. 65-67) o f  larger  cells 
with irregular  nuclei develops  in the chalazal 
region and around the em bryo  sac.

T h e  capitula s tudied were  fixed in F A A ,  
microtome-cu t  and stained in H e idenha in ’s iron 
hematoxyl in ,  safranin and  light green.

Pollen m orphology.  T h i s  has been invest igated 
for  R osen ia  and allied genera by Besold (1971 
pp. 17-18). T h e  pollen o f  R . humilis  (syn. N e s t 
lera m inu ta  auct .)  was  described.  I have e x a m 
ined materia) from all species of  R osenia ,  
and  it fits both Besold 's  descript ion and my own 
o f  Relhania  pollen (Bremer  1976 p. 22). It is 
unnecessary  to give any  third descript ion here,  
al though pollen size and num ber  of  spines in 
Rosen ia  is somewhat  grea ter ,  but  in ag reem en t  
with the upper  half  o f  the range of  variation in 
Relhania .

C hrom osom e num ber.  Somatic ch ro m o so m e  
numbers  have been invest iga ted  for  2 species. 
T h e  results  are given in Tab le  1. A pparen t ly  
polyploidy is importan t  in this genus, with 
tetraploids  and an octoploid so far  know n 
in addit ion to the diploids. F u r th e r  levels of  
polyploidy are likely to be revealed by future

invest igat ions.  T h e  basic num ber ,  x = 7 ,  is the 
sam e  as in the rela ted genus  R elhania  (Bremer  
1976 p. 22). T h e  c h ro m o s o m e s  are c. 2-5 p  
long.

T h e  counts  were made from microtome-cut  
sect ions  o f  root- t ips f ixed in N avash in -K arpe-  
c h e n k o  and stained in crystal  violet or  from 
sq u ash ed  root-t ips f ixed in C a rn o y  and stained 
in ace to-orce in .  T h e  v oucher  spec imens  are kept  
at  S.

T ab le  1. C hrom osom e numbers in Rosenia .

V o u c h e r  specimen 2 n

Rosenia oppositifolia

B rem er 269, Roggeveld, C ape  Province c. 28

Rosenia humilis

B rem er ,  s .n . ,  3 km W Springfontein, Orange
F ree  State 14
B rem er  302, E  G rea t  K aroo , C ape  Province 14
B rem er 429, South W est Africa 14
B rem er  436, South W est Africa 14
B rem er  645, Little K aroo , C ape Province 14
B rem er  198, Little K aroo , C ape  Province c. 28
B rem er 164, SW  G rea t  K aroo , C ape  Province c. 56
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Discussion

In this revision R osen ia  compr ises  4 species. 
R. g landulosa , R . sp inescens  and R .  oppositi
fo l ia  are fairly cons tan t  and  fit the morphological  
spec ies  concep t  com monly  used in taxonom ic  
rev isons .  M aybe  the variat ion in R. sp inescens  
is som ew ha t  d iscont inuous ,  but I have only seen 
10 col lect ions of  this species. M ore  material 
might  bridge the gaps.

T h e  fourth  species, R . humilis, is ex t remely  
var iable and it might  seem,  as if I had  applied 
a m uch  too wide species concept .  R . humilis  
cons is ts  o f  several different form series,  varying 
in m any  characters .  Variat ion  in leaf-length is 
diagrammat ica l ly  il lustrated in Fig. 1. A  similar 
pic ture  could be derived from m easu re m en ts  of  
o the r  characters .  Differences in involucral 
b rac ts ,  ray-florets ,  a chenes  and habit are shown 
in Figs. 3 D - F ,  4 M ,  R and 9. In the field two 
or  three  quite different forms are of ten  found 
growing side by side. T h e y  must  differ genet i
cally and  be reproduc tively  isolated f rom each 
o ther .  H o w e v e r ,  considering all o f  the  almost  
300 col lect ions,  it becom es  impossible to dist in
guish any  well-defined forms within R . humilis. 
Th is  is no “ dus tb in  spec ie s” , where the  difficult 
col lect ions have been assembled .  T h e r e  are 
charac te rs ,  such  as the basal  tuft o f  achene  
hairs ,  which define R. humilis  f rom the three 
o the r  species.

I h ave  obtained  a few ch rom osom e  n um be rs  in 
R o sen ia  (Table 1). T h e re  are both diploids and 
polyplo ids  in the genus. T h e  diploids are from 
different  form series within R. humilis.  C o n s e 
quently  there  are probably  several  diploid,  
reproduct ively  isolated enti ties . Possibly  these 
are outcross ing,  thus const i tut ing biological 
species .  O utc ross ing  is the more  c o m m o n  b reed 
ing sys tem  in perennials  and  the diploid plant,  
the em bryo logy  o f  which was invest igated (see 
above) ,  was  not  self-fertilized. H ybr id iza t ion  
be tw een  these  biological species can  produce  
al lopolyploids and the morphological  d iscon
t inuit ies  be tw een  the original species will be

Fig. 6. Section through ovule with m ature  em bryo 
sac o f  R . humilis  (B rem er 436, kept in S). -  h: 
H ypostase-like  tissue. -  t: In tegum entary  tapetum . -  
e: E m b ry o  sac with egg apparatus  of  egg and two 
synergids, two polar nuclei and three an tipodes. -  i: 
In tegum ent,  - f :  Funiculus.

t
e
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obscured .  T h e  result is a polyploid complex 
(Grant  1971 pp.  300-304). I bel ieve this is the 
situat ion in Rosenia .

High polyploids in polyploid complexes  are 
likely to be agamospermous ,  as shown e.g. by 
Babcock  and Stebbins (1938) in the Crepis  
occidenta lis  group. In such cases  we have an 
agamic  complex super im posed  on the polyploid 
complex  (Grant  1971 p. 297). This  has not been 
shown in Rosen ia .  T h e  plant of  R. humilis  in
vest igated embryologically (see above) is diploid 
and  not  agamospermous .  H o w e v e r ,  the variation 
pat tern  within R. humilis  is suggestive o f  an 
agamic complex.  T h e  individuals growing close 
toge ther due  to synaptospermy are identical,  so 
there  seems to be little or no genetical var ia
tion be tw ee n  the progeny  from different seeds 
in one capitulum. This is expec ted ,  if the plant 
is agamosperm ous .  I f  reproduct ion is sexual ,  
then the plants mus t  be homozygous  to a great 
ex tent .

In sum m ary  the occur rence  o f  polyploidy and 
the pa t te rn  of  variation indicate a polyploid 
complex  in Rosenia .  W hether  this is combined  
with agam osperm y  is an open  quest ion.  It 
shou ld  be evident  from the discussion above ,  
that ,  at  the present  s tate of  knowledge,  it is 
jus t i f ied  to recognize only four species in 
R osen ia .  H erbar ium taxonomy has its limits and 
I bel ieve,  that the recognit ion of  numerous  
morpholog ical  forms without  knowledge of  
their ch rom osom e number  and reproduc tive  
sys tem would  do no service to taxonomy.

Su g g es tio n s  fo r  fu tu re  research.  T h e  species 
s i tuation in Rosenia  furnishes a challenging and 
interest ing problem for a future  taxonomis t  or  
geneticist .  Much  weight must  be laid on field 
studies of  the populat ions,  their  distr ibution 
and  ecology.  Extensive karyological  invest iga
tions are necessary  in o rder  to reveal the s truc
tu re  o f  the polyploid complex.  T h e  reproduct ive 
sy s tem s  should be invest igated and the possibi li 
ty o f  agam ospe rm y  observed.

T A X O N O M Y

Rosenia Thunb .  emend.  Bremer,  emend,  nov.

T h u n b erg  1800 p. 161; Lessing 1832 p. 369; D e C an 
dolle 1838 p. 280; H arvey  1865 p. 294; Bentham &

H o o k e r  1873 p. 327; H offm ann 1890 p. 198. -  Type 
species: R . glandulosa  Thunb.

N estlera  auct. (non Spreng. 1818 p. 568, nec 
Willd. ex Steud. 1841 p. 192, nec E. M ey. ex Walp. 
1852 p. 856), p. p. excl. typus; Lessing 1832 p. 372; 
De C andolle  1838 p. 283; H arvey  1865 p. 295; Bentham 
& H o o k e r  1873 p. 325; Hoffm ann 1890 p. 197; Phillips 
1951 p. 800; M erxmiiller 1967 p. 112.

P olychaetia  Less, (non T aeusch  ex Less. 1832 p. 
129); Lessing 1832 p. 371; D e C andolle  1838 p. 284. -  
T y p e  species: P. relhanioides  Less.  (=R osen ia  humilis 
(Less .)  Bremer).

D e n s e ly -m o d e ra te ly  b ranched ,  co m p ac t -d i f 
fuse,  somet im es  spiny shrubs.  S tems p ros t r a te -  
a scend ing-e rec t ,  g labrous  or  laxly tom entose ,  
leafy and with lateral brachyblas ts  with crowded  
leaves,  becom ing  glabrous  and  beset  with basal,  
s tem-clasping par t  of  leaves or  m arked  with 
scars  from leaves and brachyblas ts .  Cor tex  
b row n ,  becoming grey  with age. L eaves  d e 
cussa te  o r  somet im es  al ternate,  lax ly -densely  
set,  c row ded  on brachyblas ts ,  semiamplexicaul ,  
sessi le,  ent ire ,  mid-ribbed,  g labrous  or tom en
tose,  usually glandular  with  stalked glands.

Capitula  h e te rogam ous ,  solitary,  sessile, 
te rminal  on  s tems and brachyblas ts ,  often in 
the fork  o f  tw o  b ranches .  Involucre  u r ceo la te -  
cya th i fo rm -cam panu la te .  Invo lucra l  bracts
3-10-seriate,  imbr ica ted,  entire ,  basal ly firm, 
apically spreading and scar ious and somet imes  
b ro w n  with pale margins,  o therw ise  yel lowish,  
g labrous  or  se ldom dorsal ly tom en tose ,  often 
glandular.  R ec ep ta c le  flat, palea te  or  epaleate,  
somet im es  short ly squamose .  Paleae,  if presen t ,  
subtending  all or  occasional ly  m os t  disc-florets , 
flat o r  canaliculate,  usually ent ire ,  glabrous,  
dorsal ly often glandular .

R ay-florets  female,  fertile. T u b e  cylindr ica l-  
funnel -shaped ,  somet im es  glandular .  Lam ina 
spreading,  elliptic, yel low and somet imes  d o r 
sally with a brownish  purple str ipe,  usually
4-veined,  apically minutely 3-lobed.  Style terete,  
bifid; s ty le -branches  sp read ing- revo lu te ,  semi- 
te re te ,  l inear , glabrous  or  minutely' penicillate 
apically,  ob tuse ;  s ty lopodium 0 or  indistinct.

D isc-florets  perfect .  Coro ll a  indist inct ly 
divided into a lower  cylindrical tube  and an 
upper  cyathiform limb, yel low, 5-lobed; corolla  
lobes spreading,  ovate-t r iangular ,  marginally 
th ickened,  dorsally usually gland-dot ted .  Style 
tere te,  bifid; s ty le -branches  spread ing-revo lu te ,  
semi te re te ,  narrowly  oblong,  apically penicillate 
and  t runca te ;  s ty lopodium ±  dist inct ,  con ica l -
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tere te.  A n the rs  linear, with a sterile, flat, ovate,  
apical appendage  and sterile, subulate,  ent ire  or 
slightly b ranched tails; f i laments filiform. 

A ch e n es  tere te or  angular ,  ±  narrowly  oblong,

glabrous  or  pilose, always more  dense ly  in ray- 
f lorets; pappus  crownlike ,  scarious,  o f  many ±  
conna te  scales,  often also with 1-4, barbellate,  
apically slightly f lat tened bristles.

Key to the species

1. U p p e r  branches transformed into straight, rigid, leafless spines ...................................................  2 . R. spinescens
U narm ed  or subspinescent, but not with leafless spines ...................................................................................................  2

2. Involucre brown and white; displayed part o f  bracts thin and papery , with a dark  brown middle stripe and
wide, pale, scarious margins .........................................................................................................................  1. R. glandulosa
Involucre yellowish brown mainly basally; bracts firm and yellowish brow n, but inner bracts often apically
brown with scarious margins .......................................................................................................................................................  3

3. Involucre =£ 6 mm wide, narrowly cya th ifo rm -cam panula te ,  with loose, apically brown bracts .........................
................................................................................................................................................................................ 3. R. oppositifolia

Involucre often >  6 mm wide, if na rrow er then urceolate with yellowish brown, appressed bracts  ....................
..............................................................................................................................................................................................4. R. humilis

1. Rosenia glandulosa Thunb .

T h u n b erg  1800 p. 161; Lessing 1832 p. 370; De C an 
dolle 1838 p. 280; Harvey  1865 p. 294; O liver 1892 
plate 2228. -  Orig. coll.: T hunberg , H erb . N o .  20091 
(U P S -T H U N B  lectotype, SBT-BERG).

Illustrations.  Figs. 3 A , G - I ,  4 A ,  E, J, N ,  S, W, 7. -  
O liver loc.cit.

M odera te ly  and often subdichotomously  
b ranched ,  sometimes subsp inescen t  shrubs.  
L e a v e s  f la t - som ew hat  t r iquet rous ,  mid-ribbed,  
l inear-narrowly  ellipt ic-oblong,  2-10  mm long, 
0.5-2.5 mm wide,  tom entose  and often glandular 
with stalked glands,  greyish green.

Involucre  campanula te ,  3-15 m m  wide.  Invo- 
lucral bracts  25-50,  ou te r  ovate-ob long,  inner 
gradually longer and ob long-obova te ,  basally 
firm and yellowish brown,  upper  displayed 
part spreading,  thin and papery,  with a dark 
brown middle stripe and wide,  pale,  scarious 
margins,  up to 12 mm long, up to 4 mm wide. 
R ecep tac le  paleate and somet imes  also shortly 
squam ose .  Paleae subtending all or  occasionally 
only ou te r  disc-florets,  subu la te - l inear -nar rowly  
spatula te  and flat or ob long and canaliculate 
and almost  embracing  disc-fioret basal ly,  ent ire 
or  apical ly irregularly ser rate -lac in ia te ,  7-12 mm 
long, 0 .3 -2  mm wide.

Ray-flore ts  5-18. Lamina  elliptic, 5.5-12 mm 
long. Style 5-8 mm long. D isc-florets  12-55. 
Coro ll a  4.5-6.8 mm long. Style 5 .5-9  mm long. 
A n the rs  3.3-5 mm long; tails c. 1/4 o f  the length 
of  the anther.  A c h e n e s  te re te  or  somewhat 
angular ,  narrowly oblong,  3.5-5.5 mm long, 
0 .7-1 .2  mm wide,  glabrous  or  mainly apically 
pi lose,  smooth  or  basally transverse ly  rugose;

pappus crownlike,  o f  ±  connate  scales,  up to 
2 mm long,  almost  always also with 1-4, 4.5-7 
m m  long, barbellate bristles.

Flow ering  per iod  mainly A ugus t -S e p tem ber .

This  species is character ized  by its involucre 
with thin and papery ,  brown and whi te  bracts  
(see key and descript ion). T h e  receptac le  is 
general ly furnished with na r row -w ide  paleae,  
w hereas  it is almost  always epaleate in the o ther  
species.  R. g landulosa  is possibly most  closely 
related to R . sp inescens.  A par t  from the spines 
in the lat ter species,  they are similar in habit 
and  they  have vicarious distr ibutions. S ta rved  
spec imens  with small capitula look similar  to 
R. oppositifolia , but they  can never the less  be 
dist inguished by the above  mentioned  c h a ra c 
ters.

Distribution.  Fig. 7. R. g landulosa  is not  u n c o m 
mon in the N ieuw veld  and Roggeveld mounta in  
ranges up to Ca lv in ia  and jus t  north from there.  
It grows in often stony karoo veld on lower 
mountain  slopes. 21 collect ions have  been 
examined .

2. Rosenia spinescens D C.

D e Candolle  1838 p. 280. -  Nestlera D regeana  H a rv . ,  
nom. superfl.; H arvey  1865 p. 296. -  N estlera  sp ines
cens  (DC.) Druce 1917 p. 638. -  Orig. coll.: Drége, 
N ieuw veld , between R hinosterkop and G anzefon te in ,  
3500-4500 ft. (G-DC holotype, B M ,G ,  P, S, W).

Relhania lanata  C om pton  1942 p. 267. -  Orig. 
coll.: C om pton  9246, Laingsburg, N gaap  K op, 1100 m, 
1940 (NBG holotype, BOL, PRE).

Illustrations.  Figs. 3 B, 4 B ,  F ,  K, O, T ,  X, 7.
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Fig. 7. Distribution and portion o f  plant of Rosenia  glandulosa  (right, • )  and Rosenia spinescens  (left, O). 
-  R. glandulosa:  Maguire 1940 (NBG). -  R . spinescens:  Esterhuysen  2752 (BOL).

M odera te ly  and often subdichotomously  
branched ,  spiny shrubs;  upper branches  t rans 
fo rmed  into straight,  rigid 1-5 cm long, leafless 
spines. Leaves  flat or som ew hat  canaliculate, 
mid-ribbed,  narrowly obovate-oblong-spatu la te ,  
3-15 mm long, 1-4.5 mm  wide,  ±  tomen tose 
and often glandular with stalked glands mainly 
marginally and on mid-rib dorsal ly,  greyish 
green.

Involucre  widely cyath ifo rm-campanula te ,  4— 
14 mm wide.  Involucral  bracts  35-60,  ou te r  
ovate-oblong,  inner gradually longer and obo 
vate-oblong-spatu late,  apically spreading and 
brownish  with scarious margins,  up to 10 mm 
long, up to 3.5 mm  wide.  R ecep tac le  epaleate,  
bu t  somet imes shortly squamose  or  occasionally 
paleate  with linear, up to 4.5 mm long paleae.

Ray-florets  12-25. Lam ina  elliptic, 5.5-12 mm 
long. Style 5-8 mm long. D isc-florets  25-75. 
Coro ll a  4.5-6.8 mm long. Style 5.5-9  mm long. 
A n the rs  3.3-5 mm long; tails c. 1/4 o f  the length 
o f  the anther.  A ch e n es  tere te or  somewhat a n 
gular,  narrowly oblong,  4 -6  mm long, 0.6-1 mm 
wide,  glabrous or  mainly apically pilose,  almost  
smooth ;  pappus  crownlike ,  of  ±  connate  scales,

up to 0.9 mm long, often also with 1-2, up to 
7 mm long, barbel late bris tles .

Flowering per iod  mainly A ugus t -Sep tem ber . I

This spiny species is easily recognized.  T h e  
upper  b ranches  benea th  a capi tu lum grow out  
in pairs to leafless spines. T h e re a f te r  leaves 
develop and vegetat ive g rowth  is cont inued  by 
axillary shoots  nea r  the spine-tips. R. sp inescens  
is probably related to R. g landulosa  (see d iscus
sion under this species) .

Variation. T h e  collect ions of  R. sp in escen s  are 
variable in size of  leaves and capitula.  F u r t h e r 
more some spec imens  are vigorous  with thick 
spines, while o thers  are m uch  more  slender.  
T h e  sou the rnm ost  collect ion f rom Jakka ls fonte in  
in the Little K aroo  (van Breda  990, PR E)  has 
less developed  spines and small capitula.  It is 
here provisionally included in R. sp inescens .

Distribution. Fig. 7. R. sp inescens  mainly occurs  
in the G re a t  K aroo  from Whitehil l  to M urrays -  
burg south o f  and in the sou thern  parts  o f  the 
N ieuw veld  range.  I t  grows in stony  or  rocky
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Fig. 8. D istribution and portion of plant o f  R osen ia  oppositifolia. -  B rem er 280 (S).

karoo veld (fide coll.).  10 collect ions have been 
examined.

3. Rosenia oppositifolia (DC.) Bremer,  comb, 
nov.

Basionym: Polychaetia  oppositifolia  D e  C andolle  1838 
p. 285. -  N estlera  prostra ta  Harvey  1865 p. 296. -  
Orig. coll.: D rége, Sneeuw bergen , 4000-5000 ft. (G- 
DC holotype, BM, G ,  K , L, LD, P, S, SA M , STE, 
T C D , W).

Rosen ia  angustifo lia  C om pton  1932 p. 337. -  Orig. 
coll.: C om pton  3775, in the karoo association at Jande- 
boers, 2800 ft., 1931 (BO L holotype).

Nestlera L evyn sa e  H utch inson  1946 p. 140. -  Orig. 
coll.: Levyns 1649, top  of V erlaten Kloof, c. 5400 ft., 
1926 (K holotype).

Illustrations.  Figs. 3 C ,  4 C , G ,  L, P, U , Y, 8.

Modera te ly  b ranched ,  somet imes  prostrate 
shrubs.  L e a v e s  t r iquet rous  with projecting 
mid-rib dorsal ly,  linear , 1.5-12 mm long, 0.4— 
0.8 mm wide,  tom en tose  on both sides be tween 
margins and mib-rib,  dark  greyish green.

Involucre  narrowly  cyath i fo rm-campanula te ,  
2-6 mm wide.  Involucral  bracts  12^45, outer  
elliptic, inner gradually longer and obovate-  
oblong to nar rowly  obova te ,  apically spreading 
and brown with scar ious margins,  up to 7 mm 
long, up  to 2 m m  wide.  R ecep tac le  minute,  
epaleate,  but  shor t ly  squamose.

Ray-florets  3-8.  Lamina elliptic, 3^4.5 mm 
long. Style 3.6-5 mm long. Disc-florets  5-15. 
Corolla  4-5.3  mm long. Style 4.2-5.5 mm  long.

A n th e r s  2.5-3.5 mm long; tails c. 1/4 of  the 
length o f  the anther.  A c h e n e s  somewhat t r ique
trous ,  oblong,  2-3.3 mm long,  0.4-0.7 mm wide,  
g labrous  or  mainly apical ly pilose; pappus 
c rownlike ,  o f  ±  connate  scales,  up to 1.3 mm 
long, often also with 1-2, up  to 4 mm long, 
barbel late bristles.

■Flowering per iod  mainly Sep tem ber -O c tober .

Th i s  is a fairly cons tan t  species with always 
linear,  greyish-green leaves  and generally 
num erous ,  small,  few-f lowered capitula with 
loose ,  apically b row n  brac ts .  T h e  branching is 
s om ew ha t  diffuse and not  subdichotomous  as 
often as in the o ther  species.  It might look simi
lar to some specimens  o f  R . glandulosa  (see 
d iscuss ion under this species) .

D istribution .  Fig. 8. R. oppositifolia  is rather  
c o m m o n  south of  and in the Roggeveld and 
N ieuw ve ld  mounta in ranges,  as well as in the 
Sneeuw bergen  area  be tw een  Murraysburg  and 
M idde lburg .  It is ra ther  w idespread  and known 
f rom several  o ther  parts  of  the inner Cape  
Prov ince  and  the sou thern  O range  Free  State. 
It grows in shaly,  sandy  or  s tony karoo veld. 
R .  oppositifolia  (syn. N estle ra  prostrata  Flarv.) 
is one o f  a dozen  spec ies,  which,  according to 
A c o c k s  (1953 in index) are undesirable for 
grazing and should be erad icated .  57 collect ions 
have  been  examined.
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4. Rosenia humilis (Less.)  Bremer ,  comb. nov.

Basionym: Nestlera humilis Lessing 1832 p. 372; De 
Candolle 1838 p. 283; H arvey  1865 p. 297. -  Relhania  
dichotom a  Willd. ex Less .,  pro syn .;  Lessing 1832 
p. 372. -  Orig. coll.: Herb . W illdenow N o. 16149 
(B holotype).

Polychaetia relhanioides  Lessing 1832 p. 371; De 
Candolle 1838 p. 285. -  Relhania linifolia Willd. ex 
L ess .,  pro syn.; Lessing 1832 p. 371. -  Orig. coll.: 
H erb .  Willdenow N o .  16150 (B holotype).

Nestlera  minuta  auct. (excl. Pteronia minuta  Linné 
f. 1781 p. 357 = A saem ia  axillaris (Thunb.) H arv.) ;  
D e Candolle 1838 p. 283; M erxmiiller 1967 p. 113.

Nestlera oppositifolia D e  Candolle 1838 p. 283; 
H arvey  1865 p. 298. -  Orig. coll.: D rége ,  Swartberg 
(G-DC holotype).

Nestlera rigida D e  Candolle 1838 p. 284. -  Orig. 
coll.: Ecklon, U itenhage (G-DC lectotype).

Nestlera  muriculata  De Candolle 1838 p. 284; H a r 
vey 1865 p. 297. -  Orig. coll.: D rége, Swartruggens 
(G-E)C holotype).

Nestlera conferta  De Candolle 1838 p. 284; H arvey  
1865 p. 297; Merxmiiller 1967 p. 113. -  Relhania  
dum osa  E. M ey. ex D C .,  pro syn.;  D e  Candolle 1838 
p. 284. -  Orig. coll.: Drége, K aroo  (G-DC lectotype).

N estlera  Dinteri Muschl. ex D in ter ,  nom. nud.; 
D in ter  1924 p. 316. -O r ig .  coll.: D in ter  1210, Z achana- 
bis, not traced, destroyed?

Rosenia  nestleroides  Com pton  1931 p. 318. -  Orig. 
coll.: C om pton  2948, K aroo G arden ,  Whitehill, 1924 
(BOL lectotype, NBG).

N estlera  rosenioides  H utch inson  ex C o m p t. ,  pro 
syn. sub Nestlera oppositifolia  D C .;  C om pton  1931 p. 
318. -  Orig. coll.: Bolus 12089, Swartberg, n ea rC an g o  
C aves, 1905 (BOL holotype, B M , G R A , K, PRE).

Nestlera incana  D in ter  ex M erxm ., nom. nud .,  pro 
syn. sub Nestlera humilis  Less . ;  Merxmiiller 1952 p. 
158. -  Orig. coll.: D in ter 8280, Jakkalskuppe , 1934 
(M lectotype, B M , BOL, G , K, PRE, S, Z).

Illustrations.  Figs. 3 D - F ,  4 D ,  H , M, R, V , Z , 5 C ,  9.

N om encla tura l note.  In “ Supplem entum  p lan tarum ” 
Pteronia minuta  was described by Linné f. (1781 p. 
357) on material from H erbarium  Bäck. A n account o f  
this herbarium, as well as o f  those specimens of Bäck 
used by Linné f., has been given by Juel (1924) and 
Exell (1931), respectively. T h ese  specimens should 
now be in Sm ith’s herbarium at the Linnean Society 
in London. H ow ever, the type o f  Pteronia minuta  
is missing.

Thunberg  collected the South African plants in 
B äck ’s herbarium. A ccording to Lessing (1832 p. 264) 
Pteronia m inuta  L. f. is conspecific with T h u n b erg ’s 
Tanacetum  axillare, at present known as A saem ia  
axillaris (Thunb.) H arv . T h ere  are specimens o fT h u n -  
b erg ’s original collection of this plant at Uppsala

(U P S -T H U N B ), Stockholm (S), Copenhagen  (C) and 
in the L innaean  herbarium  in London (L IN N , Herb. 
N o .  980:6, left specimen). Some of these have been 
annotated “ Pteronia m in u ta ’’ or even  “Pteronia  
minuta  n o v a”  and I believe the species o f  T hunberg  
and Linné f., respectively , are based on the same 
collection. C onsequen tly ,  N estlera  m inuta  (L. f . )D C .  
goes into synonym y u nder  A saem ia ,  although De 
Candolle (1838 p. 283) and later au thors  have used 
this nam e for specim ens of Rosenia  humilis.

D e n s e ly -m o d e ra te ly  and generally subdichoto- 
mously b ranched ,  com pac t-d i f fuse ,  occasionally 
som ew hat  spiny,  often vigorous shrubs ,  very 
variable in habit.  L ea ves  variable,  f lat- semite-  
r e te - t r ique t rous  with margins somet imes  invo
lute, mid-ribbed,  l inear -nar rowly  el l ipt ic-obo- 
vate,  1-20 m m  long, 0 .4 -2  m m  wide,  quite  
glabrous and  bright green with young  leaves 
often dec iduously  tom en tose  mainly above  to 
densely  to m e n to s e  and g reyish-g reen-grey  on 
both sides, of ten glandular  with stalked glands.

Involucre  u rceo la te -cya th i fo rm -cam panu la te ,
2-11 mm wide.  Involucra l  bracts  10-55, ou te r  
ovate,  inner gradually longer and oblong-spat -  
ulate, apically scarious and spreading and s o m e 
t imes b row nish ,  up to 9 mm long, up to 3 mm 
wide,  g labrous  or  seldom dorsal ly tom en tose  
and whitish.  R ecep tac le  epaleate or occasional ly  
paleate with l inear -nar rowly  spatulate,  up  to 8 
mm  long paleae,  subtending all or  most  disc- 
florets.

Ray-florets  5-22. Lam ina  elliptic, 3.5-13 mm 
long. Style 3.5-7  mm long. D isc-florets  5-40.  
Corolla  3 .6 -7 .3  mm long. Style 3.5-8 mm long. 
Anthers  2.3-4 .5  mm long; tails c. 1/5 o f  the 
length o f  the anther.  A c h e n e s  a lmost  te re te ,  
oblong, 2 -4 .8  mm long, 0.5 -1.2 mm wide,  
always with a basal  tuft o f  hairs, o therw ise  
glabrous o r  ±  sparsely pilose,  basally t r a n s v e r s e 
ly conspicuously  rugose and brown,  apically 
smooth  and  light yel lowish (ripe achenes  only),  
often with a thickened rim apically below p a p 
pus; pappus  crownlike ,  irregularly and minutely  
too thed ,  o f  connate ,  short  scales, up to 1.5 mm  
long, often  also with 1-3, up to 6 mm long, 
smooth  or  barbellate bristles.

Fig. 9. Distribution and portions o f  plant o f  Rosenia  humilis. -  A: H enric i 3987 (PRE), leaves glabrous, green. 
-  B: N ordenstam  & Lundgren 2102 (S), leaves glabrous, bright green (formerly know n as N estlera  conferta  
D C .) .  -  C: N ordenstam  & Lundgren 2103 (S), leaves tom entose, greyish . - D :  Wall, N  o f  V osberg  (S), leaves 
tom entose , greyish. -  E: B rem er 164 (S), leaves tom entose , greyish-green (formerly know n as N estlera  humilis  
Less.).
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F lowering period  mainly A ugus t -O c tober .

Vernacular nam es.  “ Bekkerbos(s ie) ,  G em sbok-  
karoo,  Perdeboss ie ,  - k a r o o ,  - koo l ,  Springbok- 
karoo,  Vols tru isboss ie ,  -k a ro o ,  Blouperde- 
karoo,  H a r t e b e e s k a ro o ”  (Smith 1966 p. 615).

R. humilis  is a very variable species,  consisting 
of  several  form series. Different  levels of  poly
ploidy are known. T h e  ch rom osom e  numbers  
and the species s i tuat ion have  been discussed 
above.  Specimens  o f  R . humilis  are not difficult 
to distinguish from the three o ther  species,  
usually very characteri s t ic  (see discussions of  
these species). In doubtful  cases  the achenes  
should be examined .  In all col lect ions o f  R. 
humilis  that I have seen ,  these are furnished 
with a basal  tuft o f  hairs  (Fig. 5C) ,  which is 
lacking in the o ther  species. Fu r the rm ore  the 
achenes  are often rugose  basally in this species 
and the pappus scales are shorte r  and more  
connate.

Variation. Formerly  there  were  two species 
recognized,  viz. N estle ra  humilis  Less.  (syn. 
N estlera  minuta  auc t .)  and N estlera  conferta  
D C .  The  former  spec ies  compr ised  more  or  less 
laxly branched shrubs  with tomentose ,  greyish- 
green leaves, whereas  the latter  species included 
more  or  less com pac t ,  low shrubs  with linear, 
glabrous,  bright green leaves and small capitula.  
M uch  o f  the material o f  Rosenia  humilis  will 
fit into these two form series.  H ow ever ,  there 
are many  other  forms in addition,  viz. den se ly -  
modera te ly  b ranched ,  com pact-d i f fuse  shrubs  
with l inear  or  narrowly  el l ipt ic -obovate,  gla
brous or tom entose  leaves and small, s lender or  
wide capitula. Some o f  these are shown in Fig. 9. 
T h e  variation is fu rther  t rea ted  under  M o rp h o 
logical aspects  and Discuss ion  above.

Distribution. Fig. 9. T h e  distribution o f R. h u m i
lis approximate ly  covers  that o f  the genus as a 
whole.  I t  occurs  in South  W est  Africa south of  
W indhoek ,  in the ka roo  areas of  the Cape  P rov
ince and the sou thern  O range  F ree  State.  It 
is not  reported from Botsw ana ,  but is likely to 
occur  in the sou thern  or  southweste rn  part.  
R. humilis  often grows in heav ier  soil than the 
three  o ther  species.  Although it often grows in 
stony ground,  it is usually found on sandy,  
shaly or clayey karoo  flats. It  somet imes  grows 
in partially moist ,  part ial ly dried-up areas ,  i.e.

BOT. N O T ISE R  129 (1976)

vleis and pans. R. humilis  is listed under  several  
of  A c o c k s ’ (1953) karoo  veld types.  296 co llec
tions have  been  examined.

Taxa to be excluded

Nestlera acerosa  (DC.) H arvey  1865 p. 296 =  R el
hania acerosa  (DC.) Bremer 

Nestlera  angusta  C om pton  1949 p. 107 =  Relhania  
tricephala  (DC.) Brem er 

Nestlera  biennis  (Jacq.) Sprengel 1818 p. 568 = 
Relhania biennis  (Jacq.) B rem er

Nestlera  consimilis  S. M oore  1917 p. 105 =Rel-  
hania relhanioides  (Schltr) Brem er

N estlera  corym bosa  Bolus in Oliver 1894 plate 
2324 =  Relhania corymbosa  (Bolus) Bremer 

N estlera Dieterlenii Phillips 1917 p. 344 = Relhania  
dieterlenii (Phillips) Bremer

Nestlera  Garnotii  (Less.) Harvey  1865 p. 296 =  
Relhania garnotii  (Less.) B rem er 

N estlera  minuta  (L. f.) D C . (excl. descr.) ;  D e 
Candolle 1838 p. 283 = A sa em ia  axillaris (Thunb.) 
H arv .

N estlera  reflexa  (Thunb.) De Candolle 1838 p. 283 = 
Relhania biennis  (Jacq.) B rem er 

N estlera  relhanioides  Schlechter 1899 p. 205 =  R el
hania relhanioides  (Schltr) Brem er

N estlera  tenuifolia  D e Candolle 1838 p. 284 = 
Relhania garnotii  (Less.) Brem er

Nestlera  tricephala  (DC.) H arvey  1865 p. 297 =  
Relhania tricephala  (DC.) Brem er

Nestlera  virgata  N .  E. Brown 1895 p. 25 =  Relhania  
tuberosa  Brem er 

Polychaetia  acerosa  De Candolle 1838 p. 285 =  
Relhania acerosa  (DC.) Brem er 

Polychaetia  brevifolict D e  Candolle loc.cit. = 
G eigeria brevifolia  (DC.) H arv .

Polychaetia  Garnotii Lessing 1832 p. 372 = R el
hania garnotii  (Less.)  Bremer

Polychaetia  passerinoides  auct. (excl. Relhania  
passerinoides  L 'H drit.) ;  De Candolle 1838 p. 285 = 
G eigeria ornativa O.  Hoffm.

Polychaetia  passerinoides  (L ’Hdrit.) De Candolle 
loc.cit. =  Relhania genistifolia  (L.) L ’Hdrit.

Polychaetia  pec tidea  D e  Candolle loc.cit. = Gei
gerin pec t idea (DC.) Harv.

Polychaetia tricephala  D e Candolle loc. cit. = 
Relhania tricephala  (DC.) B rem er 

Polychaetia triflora De Candolle  1838 p. 287 = 
Relhania tricephala  (DC.) Bremer
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Ombrophytum peruvianum (Balanophoraceae) found in the 
Galapagos Islands
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O m brophytum  peruv ianum  Poeppig & Endlicher, a subterranean root parasite , is reported 
as new to the G alåpagos Islands. It is previously known from sub-Andean areas  in the 
South American continent. A detailed description is given, with notes on the phenology, 
habitat and distribution.

H enning Adsersen, Institu te  o f  Plant E co logy , University o f  Copenhagen, 0 s t e r  Farimags-  
gade 2 D, D K -I353  C openhagen K, Denm ark.

This  paper  is the first of  a series o f  scientific 
repor ts  based  on  my work as a U n e s c o  Associa te  
Exper t  in p lant  ecology at the Char les  D arw in  
Research  Sta t ion,  Isla San ta  C ruz ,  Islas  G a l å 
pagos,  E cu a d o r ,  from F eb rua ry  1974 to 
F eb rua ry  1975. T h e  main aims were:  to m ap  the 
f lora and vegetat ion,  to s tudy success ion  (espe
cially in relat ion to the impact  of  int roduced 
plants and animals) ,  and to aid in the es tab l ish 
ment o f  a H erbar ium  at the Char les  D arwin  
Research  Stat ion (CDS). D uplica tes  o f  my 
collect ions are deposi ted at the Botanical 
M useum ,  Copenhagen  (C).

Fig. 2 A and  B have been transferred from Koaa- 
chrom e 2 diapositive colour slides. T he  au tho r  has 
several co lour dias.

O m b ro p h y tu m  peruvianum  Poeppig  & Endl icher 
1838 has been  collected on Isla  Santa  Cruz ,  

Galåpagos .  N o  previous  repor ts  o f  Balan
ophoraceae  has been published from the 
archipelago.  The  exist ing descr ip t ion o f  the 
taxon  is incomplete and based  on specimens  
from sub-Andean  envi ronments  in Peru .  T h e r e 
fore a deta i led description based  only on G a l å 
pagos material  is submitted.

Description

H erb aceo u s ,  f leshy root  parasi tes ,  devoid of  
chlorophyll  and roots .  At point  of  contac t  with 
host  root  a subspherical  to cordi form faintly 
ver rucous  yel lowish tuber  (in our  spec im ens  up 
to 10 cm in diamete r  at the most).  S tems 1-5 
appearing successively from tuber,  developed 
endogenous ly ,  at base sur rounded  by short- 
lobed shea th ,  1-4 cm high to point o f  lobes; 
these  del toid,  0.5-2  cm high. S tems 3-20 cm 
high from tuber,  0-5 cm appearing a b o v e g ro u n d ,  
pushing up small heaps o f  soil. S tems cylindri
cal to claviculate;  d iamete r  at base from 1.5-2.5 
cm, midway 1.5-7 cm; rounded  tow ards  apex,  
white to yel lowish.  Low er  quar te r  or so o f  s tems 
sterile, somet imes  with caducous  pel tate f leshy 
leaves,  approx .  1 cm in diameter ,  with 2-4 
upright lobes; upper  part forming a spadix-like 
inflorescence c row ded  with secondary  b ranch
es. Each  secondary  b ranch  suppor ted  by an 
early caducous  bract .  O u te r  pel tate part o f  
b ranches  at rophying  part icularly on female 
branches.

Male branches  0.5-1 cm long 0.8-1 cm  thick,  
cylindrical to conical ; pel tately widened  distal 
part  up to 1.5 cm in diameter .  F em a le  branches 
0.5-1.5 cm long, 0.4-0.8 cm in d iameter ,  pr is
matic to cylindrical to obconical ,  pel tate distal 
part  0.4-0 .8  cm in diameter .

8 -  B o ta n i s k a  N o t i s e r
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Male  f lowers on and be tween  the male 
b ranches ,  without  per ianth,  cons ist ing o f  1-2 
s tamens  inserted in the f issures be tw een  small 
mamilli form violet protrusions 1-2 mm high,
3-4 mm broad (primordia or  rud im enta ry  f low
ers?) . F i laments  free,  stout ,  filiform, 1.2-2 mm 
long,  an thers  basif ixed,  1.5-2 mm long, dark  
violet,  elliptic to oblong, 2-locular,  opening  by 
a longitudinal slit. N o  mature pollen observed .

Female  f lowers on female b ranches ,  without  
per ianth ,  ovary  obovoid  to prismatic,  3-4 mm 
long, grea tes t  d iamete r  about  2 mm ,  red-violet,  
s tyles 2 (rarely 3) inser ted  at inverted margin 
of  f lowers ,  length abou t  1 mm, divergent ,  co lour
less; s t igma capi tate,  violet.

T h e re  is no ex terna l  difference be tween  
female f lowers and fruits.  T h e  lat ter  are one- 
seeded  berries persist ing when the inflorescence 
decays.

Identification

A revision of  A mer ican  Balanophoraceae  by Dr  
Bertel  H ansen ,  Botanical M use um ,  C o p e n 
hagen,  is in progress .  Only  four spec im ens  of  
O m b ro p h y tu m  p eruv ianum  have been found in 
31 o f  the  majo r herbar ia  of  South  A mer ican  
material:  Har l ing et al 7026 from Prov.  N a p o ,  
E cu a d o r ,  1968; P rance  et al 7664 from State 
o f  A cre ,  Brazil, 1968; Schunke  3953 from Dep.  
San Mar t in,  1970; and  U le  s.n.  from Alto Acre ,  
Brazil,  1911. T h e  type  spec imen  col lected by 
Poeppig  in C uche ro ,  Peru ,  around  1830 and 
presumably  kep t  in W  is no longer ex tant .  H o w 
ever ,  Poeppig ' s  descript ion (Poeppig & E n d 
licher 1838 p. 40) is detailed and is accom pan ied  
by a drawing (pi. 155). T h e  G alåpagos  material 
agrees  quite  well with P oepp ig ’s descr ip t ion and 
drawing apar t  from the tube r  and sheath .  The  
original descript ion and draw ing of  these  organs

114 H enning  A dsersen
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Fig. 1. Localities o f  O m brophy tum  peruv ianum  on  Isla Santa C ru z ,  G alåpagos. -  1: A rea  described in this paper. 
-  2: F inds reported by A . K astdalen  (pers. com m .) around 1955. -  3: F inds reported  by W. G . R eeder in August 
1970, C. M acFarland (pers. comm.).
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are not  clear  and  are probably e r roneous ,  due 
to poor  preserva t ion  and to the lapse o f  time 
be tween  collect ion and  the descript ion of  the 

I specimens .

Phenology

T h e  first col lect ions were  made on April 22, 
1974 and M ay 6, 1974, at the end o f  the hot 
season (see Wiggins & Por te r  1971 pp.  13-30). 
T h e  spec imens  collected represented all stages 
of  deve lopm en t  from a spherical tuber  1.5 cm 
in d iam ete r  to dead specimens  in advanced  
stages of  decay.  In spite of  an exhaust ive 
search only a few spec imens  were found and no 
dry dead  specimens .  At the time there  was a 
relatively dense herb  cover  indicating that the 
soil had  ju s t  previous ly  been wet through.  
T h u s  soi l-water sa turat ion may initiate s tem 
deve lopm en t  as suggested  by Poeppig or  accele
rate decay.  In the following months  till D e c e m 
ber,  when  we last visited the locality, the vegeta
tion gradually b ecam e  drier  and the tempera ture  

I fell. D ur ing  this period s tems were fairly a bun 
dan t  and it was always  possible to find dry dead 

I spec imens .  T h e  spec im ens  seen and collected in 
the  later  part o f  the period were smaller  and 
more  sclerot ic.

Habitat

T h e  collect ions were  made along and approxi
mately 20 m to each  side of  a trail from Cerro  
P un tudo  nor thwards .  W e  marked the trail for 
every  100 m, and  the collect ion area  is be tween 
the 2100 m and 2600 m mark,  on the gentle 
no r thw es te rn  slope o f  C er ro  Colorado  II at alti
tudes o f  610 to 650 m.

On this short  s tretch of  the trail a very  marked 
change in the vegetat ion occurs  reflecting the 
cl imatic condit ions.  It can be regarded as the 
upper  part o f  the main slope of  the island and 
here the wet  upland cl imate changes  to an arid 
north slope-lowland climate. In the hot  season 
from approxim ate ly  January  to Ju n e  precipi ta
tion in bo th  areas is in the form of infrequent 
heavy showers  sufficient to wet  the soil. In 
the cold season (the garua season),  from June  
to J a n u a ry ,  there  is very little precipitation on 
the nor th  slope w hereas  the upland regions are 
enve loped  in more  or  less continual  fog (garua), 
sufficient to keep the vegetat ion wet  but  not

wett ing  the soil to more  than 1-2 cm. This  
ab rupt  line o f  cont rast  (the garua limit) is e n 
coun te red  wihfin the collect ing area.

Soil condit ions also change along this  s tretch.  
In the upland region the f iner soil particles 
originating from weather ing and pyroclast ic  
material are protec ted from erosion and leaching 
by the denser  evergreen plant cover ,  whereas  
on the typical north slope and  lowland localities 
there  is virtually no visible soil, the plants  
(mostly deciduous) being rooted in pocke ts  of 
soil be tw een  the lava boulders  at a depth  of  
1-2 m. T h e  soil o f  the sample area  is largely 
o f  upland type and is red to brown,  p robably  due 
to the influence of  lava or ash from C er ro  
C o lo rado  11 (i.e. the Red Mountain) .  T h e  
following edaphic  factors  were  measured  for  a 
soil sample: pH of fresh soil 7.5-8 ;  hum us  c o n 
tent  (Walkeley-Black) 2 0 % ;  sulphuric acid 
ex t rac ted  P 223 ppm P; cat ion exchange  capacity 
50 mval/100 g; N H 4Ac-exchangeable  ions: C a  
38.7; Mg 8.46; N a  0.4; K 1.22 mval/100 g; base 
sa turat ion 97 %.

T h e  vegetat ion  comprises  a closed evergreen  
forest  dominated  by Scalesia  p eduncu la ta ,  rich 
in ep iphytes ,  with a continuous crown layer at
5-8  m ab o v e  ground level, a shrub layer closed 
to variable extent  and a sparse and ephemera l  
herb  layer. There  is a thin layer o f  litter.

In the collect ing area  the following spec ies  
were noted:  Trees:  Scalesia  peduncu la ta  ( form
ing more  than 8 0 %  of the crown canopy) ,  
P sid ium  ga lapage ium , Pisonia f lo r ibunda  and 
Z a n th o x y lu m  fa g a ra .  Shrubs: Psychotria  rufi- 
p es ,  C h iococca  alba, Tournefortia p u b escen s ,  T. 
ps ilo s tachya ,  Cordia anderssonii, P lu m b a g o  
sca n d en s ,  Castela galapageia  and C apsicum  
f r u te s c e n s . Herbs:  A lternanthera  halimifolia ,  
B idens pilosa, P aspa lum  con juga tum , B lechum  
brownei, D ory opt eris peda ta , A ca lypha  sericea, 
A bu ti lon  depaupera tum  and So la n u m  nodiflo-  
r u m .

R oot  samples from the woody plants occurr ing  
in the a rea  were  com pared  under  the micro
scope and the host root was  identified as 
Scalesia  peduncu la ta .  This  genus is endem ic  to 
G a låp a g o s ,  so a host-specific  relationship is 
highly unlikely and co-int roduction to the 
arch ipelago is impossible.
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Fig. 2. O m brophytum  peruvianum .  -  A: A. & H. 
A dsersen  244, photographed immediately before p re 
serving in F A A . -  1: V ery  young tuber developing 
on root. -  2: T u b e r  with 5 young successively devel
oped inflorescences. -  3: Flowering stage. -  4: 
Fruiting stage. A trophying of the distal peltate part of 
the branches has occurred . -  5, 6: Stages of decay. 
N o te  that the fruits persist in the decaying tissue. -  
B: A. & H . A dsersen 243, photographed in the field. 
N o te  the difference be tw een  the male upper part 
o f  the inflorescence and the female lower part.



BOT. N O T IS E R  129 (1976) O m brophy tum  in G alåpagos  117

Distribution

T h e  occu r renc e  o f  a sub te r ranean  parasit ic plant  
on Isla San ta  C ru z  has been know n for  some 
t ime.  A.  Kas tdalen and C. M acF a r la n d  have 
informed me o f  the prev ious  f inds as indicated 
on the map.  It  is interesting tha t  both  records 
are from areas where  the upland Scalesia  forest  
is gradually replaced by dry lowland deciduous  
forest.  T h e  spec imens  from these  localities were 
lost and never  identified but  doubtless  belonged 
to the species which has now been  found.

O m brophy tum  peruvianum  has  previously 
only been  recorded  from sub-Andean  env i ron
ments  in Peru,  Ecuado r  and Brazil (MacBride 
1937 p. 429, B. H ansen  pers.  com m.) .  T h e  finds 
in G alåpagos  are a remarkable  ex tension  of  the 
a rea  of  distr ibution which gives rise to in te res t
ing ques t ions  o f  means  of  dispersal .  T h e  fruits 
lack adhes ive  agents  and are apparently  spread 
mostly by ants  or o ther  inver tebra tes  of  the 
soil. F u r th e rm o re  most  of  the  fruits are depos i t 
ed be low soil surface.  Short -d is tance  dispersal  
may also occu r  by means  o f  rats  s ince the marks  
of  r a t s ’ teeth  were  observed on some tubers.

T h e  lack of  perfect  pollen may indicate tha t  
the plant  is, in fact,  par thenogenetic  which may 
faci litate survival  of  popula t ions  originating from 
one diaspore.
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Urocystis poae-palustris Vanky, sp. nov 
Kälmdn Vänky

Vånky, K. 1976 06 30: U rocystis  poae-palustris  V ånky, sp. nov. B ot. N o tiser 129: 119-121. 
S tockholm. ISSN 0006-8195.

A new  species of  U rocystis  (Ustilaginales, Tilletiaceae) on Poa pa lustris  L. is described 
from Transylvania.

Kälm än Vånky, K yrkbyn 44, S-78041 G agnef, Sw eden .

In T ran sy lv a n ia  (Rumania) the wri ter  collected 
several  samples  of  Poa palustris  L.  heavily 
infested with a species of  Urocystis  which 
canno t  be identified with any earl ier  know n 
U rocystis  species on Poa. It is the re fore  de 
scr ibed  here  as a new species:  U rocystis  poae-  
palustris  Vånky .

ovoideis , irregularis vel polygonalibus, dilute brun- 
neis, 9.6—13.6(—15.2) x 12—17.6(—19.2) /xm diam., epis- 
porio  levi, 0.8-1 /xm crasso. C ellulis sterilibus  subglo- 
bosis ,  ovoideis, elongatis vel irregularis, 4.8-9.6 x 
5.6-13.6  /xm diam ., dilute flavo-brunneis , episporio 
levi, 0.8-1.4 /xm crasso . H abit,  in Poa palustris  L. -  
R um ania , T ransylvania ,  pr. oppid. Toplita ,
11.V II .  1965, leg. K. V ånky. H olo typus depositus 
in S.

Sori in culmis, foliis vaginisque, elongato-linearibus. 
initio p lum beis, epidermide tectis, dein longitudinaliter 
e rum pentibus ,  nigris, granuloso-pulverulentis. G lom e- 
rulis ±  globosis vel irregularibus, 15-40 /xm diam ., 
e 1-5 sporis centralibus fertilibus et num erosis 
cellulis exterioribus sterilibus, stratum  discontinuum  
vel continuum  efformantibus. Sporis  subglobosis,

S o r i  (Fig. 1 A) in the culms,  leaves and sheaths 
as  small,  long s treaks  be tw ee n  the veins,  lead- 
co loured ,  first covered  by the epidermis which 
rup tu res  longitudinally disc losing the black,  
granu la r -powdery  mass o f  spore balls. T h e

T ab le  1. D ifferences between U rocystis species on Poa.

C h ara c te r  U. poae-palustris U. agropyri U. occulta U. poae
(type) ( K . V . U s t .  13) (H :C eg léd ,  (type)

1930, H usz)

Sori

Spore  mass

Spore balls co m 
posed of

long, narrow  streaks

black

1-5 spores 
(1 = 33% , 2 = 4 6 .5 % , 
3 =  14.5%, 4 = 4 % ,  
5 = 2 % )

long, som ew hat 
w ider streaks

dark  brown

1-3(-4) spores 
(1 =  6 6 % , 2 = 2 8 % ,  
3 = 5 .5 % ,  4 = 0 .5 % )

long, narrow  streaks

black

1—4(—5) spores 
(1 =  49 .5% , 2 = 3 5 % ,  
3 = 1 3 % ,  4 = 2 % ,  
5 = 0 .5 % )

long, som ew hat 
w ider streaks

dark  brown

1—3(—4) spores 
(1 =  67% , 2 = 3 1 % ,
3=  1.75%, 4 = 0 .25% )

T h e  sterile  cells form ±  continuous layer ±  continuous layer  discontinuous layer continuous layer

T h e  plants attacked flower sometimes do  not flower flower often d o  not flower
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leaves often rup tu re  longitudinally.  Spore  balls 
(Fig. 2 A) globose ,  ovoidal  to i rregular ,  15-40 
/u.m in d iamete r  com posed  of  1-5 central  spores 
surrounded by  a d iscont inuous  to con tinuous 
layer o f  peripheral  sterile cells. Spores  subglo- 
bose,  ovoidal ,  irregular  or polyhedra l ,  light 
brown, 9 .6 -13 . 6 ( - l 5.2) x 12-17.6(-19.2) p m  in 
diameter ,  with smooth  wall 0.8-1 p m  thick. 
Sterile cells  subglobose ,  ovoidal  to oblong or 
irregular,  4 .8-9 .6  x 5.6-13.6 p m  in d iameter ,  
light yel lowish-brown, with smooth  wall 0 .8 -
I.4 p m  thick.  O n  Poa palustris  L. (det. C.  
Zahariadi) ,  Rumania :  Transy lvan ia ,  near  the 
town Topli ta ,  46.56 N ,  25.50 E,  c. 700 m,
I I . VIE 1965’ coll. K. V ånky  (1196). Holo type  
depos ited  in S, isotypes in BP, BPI,  IM I ,  U P S  
and in the a u th o r ’s private herbarium.

Discussion

T h re e  species of  Urocystis  have  so far been 
repor ted on Poa:  (1) U. agropyri  (Preuss)  Fisch,  
v. W aldh . ,  ( type on “ Q u e c k e n g ra s s ”  (Elytrigia  
repens  (L.) Nevski) ,  G e rm a n y ,  Saxony ,  H o y e r s 
werda,  C.  G.  T .  Preuss);  (2) U. occulta  (Wallr .)  
Rbh. ,  ( type on Seca le  cereale  L. ,  G e rm a n y ,  
Thur ingia ,  F.  G.  Wallroth); and  (3) U. poae  
(Liro)  Padw. & Khan,  ( type on Poa pra tens is  
L. ,  S w e d e n ,G o t l a n d ,  Bro par . ,  Eriks, VII .  1898).

The  main characteri s t ics  dist inguishing these 
species and U. poae-palustris  are given in 
Tab le  1.

T w o  conclusions  can be drawn:

(1) Urocystis poae-palustris  cannot  be identified 
with any earl ier  known Urocystis  species on 
Poa.

(2) U. p o a e  (the type) and U. agropyri (on 
Elytrigia repens,  in K. Vånky: Usti lag.  N o .  13) 
are very closely related.

A cknow ledgem en t. T h e  au tho r  is grateful to  D r 
Lennart H olm  (Uppsala) for critically reading the 
manuscript.

Fig. 1. A: U rocystis poae-pa lustris  V ånky  on Poa  
palustris  L. -  B: U. poae  (Liro) Padw. & K han on 
Poa pra tensis  L.
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2  3 11 5 Fig. 3. F requency  o f  different kinds of spore balls in
s p o r e s / s p o r e  b a l l s  U rocystis species on Poa.

Fig. 2. A: Spore balls o f U rocystis poae-pa lustris  
Vånky. -  B: Spore balls o f  U. poae  (Liro) Padw. 

--------------  U . p o a e - p a l u s t r i s  & Khan (type). -  c. 695 x .

U . a g r o p y r i

U . o c c u l t a

U . p o a e



Some tropical African Cruciferae
Chromosome numbers and taxonomic comments 

Bengt Jonsell

Jonsell,  B. 1976 06 30: Some tropical African Cruciferae . C hrom osom e num bers and 
taxonom ic com m ents. - B o t .  N o tiser 129: 123-130. S tockholm. ISSN 0006-8195.

C hrom osom e num bers with com m ents are presented for 17 species o f  Cruciferae. T he  
material originates from  Ethiopia, K enya and Tanzania. F o r  6 species {Cardamine obliqua, 
E rucastrum  arabicum , E. pachypodum , O reophyton fa lc a tu m , S isym brium  erysim oides  
and Thlaspi aU iaceum ) no chrom osom e num bers have previously been reported, for 2 
species {Cardamine trichocarpa, C ram be hispanica) num bers differing from previous 
reports are given. A  polyploid series combined with aneuploidy seems to occur within 
C ardam ine obliqua. T h e  E rucastrum  arabicum  com plex is interpreted  as consisting of 
3 species, two diploids and one tetraploid. F o r  one of the fo rm er the new combination 
E. p a ch yp o d u m  (Chiov.) Jonsell is published.

B eng t Jonsell, In stitu te  o f  S ystem a tic  B o tany, P .O . B ox 541, S-751 21 U ppsala, Sw eden.

In the course  of  revisional  work on tropical  
African Cruci fe rae ,  primari ly aiming at a p re sen 
tat ion for  the F lora  o f  Tropica l  Eas t  Africa 
edited by the Royal  Botanic G a rd e n s ,  Kew,  
seed samples  o f  several  species have been 
obta ined  from various par ts  of  E  Afr ica and 
Ethiopia.  This  has made possible the de te rm ina 
t ion o f  ch ro m o so m e  num bers ,  which are p re sen t 
ed here with short  taxonom ic  comments .  T hese  
are in the main prel iminary point ing to prob lems 
ra ther  than  suggesting solut ions.  A s  regards 
C ram be  I have  taken the oppor tuni ty  to discuss 
the nomencla tu re  to be employed in the Flora.  
T w o  genera ,  R orippa  and  L ep id ium ,  have been 
trea ted in separa te  papers  (Jonsell 1974, 1975).

T h e  c h rom osom e  num bers  are in m any  cases 
the first repor ted  for the species ,  and  with one 
or two exceptions  the first from their E  African 
areas  o f  distr ibution.  V o u c h e r  spec im ens  o f  all 
coun ts  will be deposi ted at UPS.  T h e  de te rm ina 
tions were  made  from root  tips, usually fixed 
in chrome-ace t ic  formalin (Miintzing 1933), 
s tained in gentian violet,  em bedded  in paraffin 
and sect ioned.  In these crucifers  at least squash
es usually give inferior results  but were  som e
times successful  (pre trea tment in a -m o n o b ro -  
monaph tha lene ,  fixat ion in Östergren  &

H e n e e n ’s (1962) agency,  staining according  to 
the Feulgen method).  I have found it super 
f luous to cite all previously published counts,  
especially those o f  widespread  species,  but refer  
to the lists by F ed o ro v  (1969) and M oore  (1973, 
1974). N o  critical es t imate o f  older , somet imes  
dubious ,  counts  has been made .

In tropical E  Afr ica (Kenya,  Uganda,  
Tanzan ia )  about  60 species of  Cruci fe rae  are to 
be found.  M o s t  o f  them belong to the Afro- 
montane  or Afro-alpine phytogeographical  
regions (cf. Whi te  1965), many of  the rest 
being int roduced weeds .  In Ethiopia  there  are 
in addit ion very approx im ate ly  c. 20 species, 
most  of  which belong to the arid areas (Sudano- 
Zam bes ian  phytogeographical  region). Only  c. 5 
E African species o f  Cruci fers  are unknown from 
Ethiopia.  N ear ly  all species included in this 
s tudy are A f ro -m ontane  or  -alpine plants  or 
alien weeds ,  while there are no species from the 
arid area.

Arabidopsis thaliana (L .) H eynh .

2n =  10. E thiopia , T igre-Begem dir, Simien, G eech , 
3700 m, H edberg s.n. 16.10. 1973 -  Ethiopia, Tigre- 
Begemdir, Simien, M t Buahit, 4225 m, H edberg  5433.
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This  ch romosom e num ber  has been repeatedly 
repor ted  for A . tha liana  (Fedorov  1969). The 
m ontane  African A . thaliana  is usually low, 
r ichly branched f rom the base and ra ther  com 
pact ,  and has on these grounds  often been re 
garded  as var. pusilla  (A. Rich.)  O.  E. Schulz 
(basionym: C ardam ine pusilla  A.  Rich.).  H e d 
berg (1964) showed that for plants from a 
Kenyan  populat ion these charac te rs  are largely 
maintained in cult ivat ion. O n  the o ther  hand 
there  are herbarium spec imens  from montane 
Ethiopia  (Simien) closely approaching the 
normal European plant. T h e  cult ivated speci
mens  ci ted above are about  intermediate in this 
respect .  Like H edberg  (1957) 1 find it therefore 
impossible to make  a subdivision for African 
material  o f  this species.

A rabis a lp in a  L.

2n = 16. E th iopia ,T igre-Begem dir,  Simien, M t Buahit, 
4225 m, H edberg 5431 -  Ethiopia, A russi, Chilalo 
aw raja , M t Chilalo, 3500 m, Thulin 1660 -  Ethiopia, 
Bale, Bale M ts, Tullu  D eem tu ,  4000 m, H edberg  s.n. 
2.11. 1973 -  K enya, Central Prov .,  M t K enya, Teleki 
Valley, 3900 m, R ym an 152 -  Tanzania , A rusha 
P rov .,  M t Meru, E slope, 2800 m, Jonsell 2178.

H e d b e rg  (1957) dem ons t ra ted  tha t  the Afro- 
alpine population of  A . alpina  in various ways 
com bines  features regarded as characteris t ic  
of  A .  alpina, “A .  a lb ida” Stev.  ( =A . caucasica  
Willd.) and A. cuheifolia  Höchst ,  ex A. Rich.,  
nam es  that  have all been used for the African 
plant.  Crossing  exper iments  (Hedberg  1962 a) 
suppor ted  the view that the African Arabis  is 
conspeci f ic  with the northern  A . alpina, while 
A .  caucasica  s. str. seemed to be isolated. 
Sebald  (1969), however ,  still reported the species 
un d e r  the name of A . cuneifolia.  Hedberg  
(1962 a) counted 2n =  16 in a strain from Mt 
K en y a ,  a number  repeatedly repor ted  from 
nor the rn  areas (Fedorov  1969).

C ap sella  b ursa-p astoris (L.) Medik.

2n =  32. Kenya, Central Prov., Mt K enya, W slope, 
2450 m, v. Hofsten 512.

In E Africa and probably  also in Ethiopia the 
species is an in troduced weed.  Curious ly enough 
F ranche t t i  (1958) redetermined  all C. bursa-

pastoris  f rom Ethiopia as C. rubella  Reut .  She 
drew at ten tion  to the concave  lateral margins 
o f  the siliculae, a cons tan t  cha rac te r  in C. rubella  
but somet im es  also presen t  in C. bursa-pastoris,  
for exam ple  in the Kenyan  plant  ci ted above.  
Specific C. rubella charac te rs ,  such as the very 
short petals tinged to varying degrees with red, 
are not found  in the Afr ican  material which I 
include wi thout  any doubt  in C. bursa-pastoris .

2n =  32 is the ch rom osom e  num ber  repea tedly 
repor ted  for  C. bursa -pas to r is . C. rubella  is a 
diploid with 2n =  16 (Fedorov  1969).

C a rd a m in e a fr ican a  L.

2n =  16. T anzan ia ,  A rusha  P rov .,  Mt M eru ,  E slope, 
2700 m, H edberg  4741 -  T anzan ia , A rusha  Prov., 
N gurdo to  C ra te r  Rim, 1600 m, Jonsell  2146.

In Africa,  where  it consisten tly  has tr ipart ite  
leaves,  C. africana  is only slightly variable.  
C. holtziana  Engl. & Schulz in Schulz (1903) 
from the U sa m b a ra  M oun ta ins  in Tanzan ia ,  
dist inguished on its larger f lowers and longer 
pet ioles,  falls within a con t inuous  variat ion 
range and  cannot  be upheld  at  any ta xonomic  
rank.  C. africana, which is widely dist r ibuted in 
m on tane  tropical  areas o f  the Old and N e w  
World ,  is in S A m er ica  more  variable and 
approaches  C. ja m e so n i i  Hook ,  and the  C. 
obliqua  complex  (cf. below).  In a s tudy  on S 
A mer ican  C ardam ine  S jös tedt  (1975) c i rcum 
scribed C. africana  m uch  too widely,  as  he 
included within it even the African C. obliqua.

2n =  16 was  also repor ted  by M or ton  (1972), 
probably in material from the C am eroons .

C ard am in e h irsu ta  L. -  Fig. 1 A

2n =  16. Ethiopia, Tigre-Begem dir, Simien, G e ech ,  
S a c h a , 3750 m, Hedberg  5395.

In Afr ica the species is r ep resen ted  by a form 
which in cult ivat ion was  show n  to be str ictly 
annual  with an ex t remely  rapid deve lopment  
from germination to ripe seeds.  Th is  is in c o n 
trast to the form nat ive  to N  Europe ,  which 
goes th rough a stage as a leaf  roset te  (winter  
annual  or  strictly biennial)  before f lowering.  In 
many parts  of  the world the annual form is a 
weed,  but  the many m on tane  and alpine African
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Fig. 1. M itotic m etaphase  plates in root tips drawn from micrographs. - A :  C ardam ine h irsuta, 2n =  16 (Hedberg 
5395). -  B: C. trichocarpa, 2n =  16 (Hedberg 5327). -  C : C. obliqua, 2n =  36 (Thulin 1019). -  D: C. obliqua, 
2n =  62 (Hedberg 5348 b). -  E: Crambe h ispanica, 2n =  90 (Thulin 1594). -  F: E rucastrum  abyssin icum , 2n =  
32 (Jonsell 3087). -  G : E. arabicum , 2n = 16 (Ryman 3.2.1972). -  H: E. p achypodum , 2n =  16 (Thulin 1373). -  1: 
O reophyton  fa lc a tu m ,  2n =  32 (Hedberg 5435). -  J: S isym brium  erysim oides, 2n =  14 (Thulin 1372). -  K: Thlaspi 
alliaceum , 2n =  14 (Lundqvis t  7752). -  L: Turritis glabra, 2n = 12 (Ryman 222). - T h e  scale unit is equal to 5 p .

localities give the impression of  being natural ,  
al though the taxon  may well be a fairly recent  
immigrant .

2n =  16 is the only  reliable ch rom osom e  nu m 
ber  previous ly  reported  for C. hirsuta.

Cardamine obliqua H öchs t ,  ex A. Rich.  -  
Fig.  1 C ,  D

2n =  36. T anzan ia ,  Eastern  Prov .,  M orogoro Distr . ,  
U luguru  M ts ,  Lukwangulu  Plateau, 2400 m, Thulin 
1019.

2n = 56. T anzan ia  N o rthe rn  Prov., Mt Kilimandjaro, 
W slope, 2500 m, Jonsell 2086.

2n =  62. E thiopia, Tigre-Begemdir, Simien, G eech ,  
3600 m, H edberg  5348 b.

2n =  c. 64. Ethiopia, Bale Prov .,  Bale M ts ,  G arba- 
G o ra ch a  C am p , 4000 m, Hedberg 5553.

2n =  72. K enya, C entral Prov .,  M t K enya, W slope, 
3250 m , Jonsell 2209 -  Tanzania , N o rth e rn  Prov., 
A rusha  D is tr . ,  M t M eru ,  2900 m, H edberg  4742.

T h e  C. obliqua  complex  displays one o f  the most  
intr icate variat ion pat te rns  am ong  Afro-m ontane  
plants,  b o th  morphological ly (H edberg  1957) and 
cytological ly.  T h e  very limited cytological 
ev idence  available to date (the above  list)

suggests  a s ituation that  may resemble tha t  in 
the C ardam ine  pratensis  complex  (Lövkvist  
1956), in which a long polyploid series with 
considerable aneuploidy is partly co rrelated  with 
morphological  differentiat ion. T h e  two species 
com plexes  are no doubt  very  closely related.  
T h e  C. obliqua  complex  occurs  in m o n t a n e -  
alpine Ethiopia  and E Afr ica,  and very  similar  
forms  in some montane  parts  of  C  and  tropical 
S America .  T h e  interrelat ionships o f  these  
popula t ions  remain to be clarified as is their 
dist inct ion from C. africana.  A separa te  paper  
on C. obliqua  is in preparat ion.

Cardamine trichocarpa H öchs t ,  ex A. Rich.  -  
Fig. IB

2n = 16. E th iop ia ,T ig re -B egem dir,  Simien, Sankobar,  
3100 m, H edberg  5327 -  K enya ,  C entra l  P ro v . ,  
M t K enya, W slope, 2400 m, Jonsell 2213 -  T anzan ia ,  
N o rth e rn  P rov .,  A ru sh a  D is tr . ,  M t M eru , 2500 m, 
H edberg  4940 -  Tanzania , T an g a  Prov .,  nea r  Am ani, 
M arv era  tea es ta te ,  H edberg  4795.

C. ta lam on tiana  C h iovenda  (1911) and a num ber  
o f  infraspecif ic taxa  not  meri t ing recognit ion
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(Schulz 1903) fall within this fairly h o m o g e n eo u s  
species,  distributed in m ontane  areas f rom the  
C am eroons  to T anzan ia  and Ethiopia  and  r e c u r 
ring in India.  C. trichocarpa  is apparen tly  
gaining foothold as a weed in E  Africa.

Mor ton  (1972) repor ted 2n =  32 for  C. tri
chocarpa,  probably from the C am ero o n s  which 
indicates the presence  of  two cy to types  in the 
species.

Crambe hispanica L. -  Fig.  1 E

2n =  90. Ethiopia, Arussi P rov .,  Chilalo aw raja ,  
Chebbi (c. 20 km N of Asella), 1800 m, Thulin 1594.

2n =  c. 90. U S S R , M oldavia, cultivated form; seeds 
received from Botanical G arden , Leningrad, Jonsell 
2469.

T h e  taxonomy and nomencla tu re  of  this spec ie s  
has becom e rather  confused.  The  main a rea  o f  
distr ibution o f  C. hispanica  is the M ed i t e r ranean  
region and the N e a r  Eas t  ex tending ea s tw ard s  
to  I ran  (Hedge & Rechinger  1968). In E th iop ia  
and N  K enya  there is an outlying area .  Th is  
populat ion was regarded by the 19th cen tu ry  
au thors  as conspecific with the M ed i te r ranean  
plant,  al though H o ch s te t t e r  distr ibuted it in an 
exsicca te as C. abyssinica.  This  nam e  was  
val idated independently by both Fr ies  (1914) 
and Schulz  (1916). Schulz  used it for  the E th io p 
ian plant with smooth  fruits and compara t ive ly  
long petals , which was  the one dist r ibuted  by 
H ochs te t t e r  and here regarded  as conspec i f ic  
with C. hispanica.  Fries,  whose  val idat ion has  
priori ty,  confused tw o  species.  In the d e s c r ip 
tion he cited H o c h s te t t e r ’s specimen (Sch im per  
I I ; 1249) as well as others  of  that species,  but  the 
specimen designated as the type and with which 
the descript ion agrees belongs to an o th e r  very  
distinct species which Schulz (1916) descr ibed  as 
C. kilim andscharica.  It has ret iculate or  rugose  
fruits and petals not  longer than the sepals.  
Schu lz ’s name has generally been used  fo r  this 
species,  al though it could hardly be in doub t  tha t  
C. abyssinica  would be its cor rec t  nam e  if the 
ci rcumstances related below did not disqualify 
it. T y p e  and descript ion plainly refer  to this 
species.  Agnew (1974) used C. abyssinica  in this 
sense.

T h e  name C. abyssinica  has, how ever ,  m uch  
of tener been used in quite ano ther  sense,  viz. 
not  only for  the wild Ethiopian popula t ion with

sm o o th  fruits bu t  also for the fo rms  of  that 
spec ies  cu l t ivated  as an oil-seed crop.  T h e  
cul t ivat ion  was  apparently  initiated in the U SS R  
(Vaughan  1957, Cornel iu s  & S im m ons  1969) and 
fol lowed  up  by trials in a number  o f  countries .  
T h e  place  o f  origin o f  the cult ivated form is not 
cl ea r  but  it is undoubtedly  conspecif ic  with 
C. h ispan ica  L . ,  which is thus its co rrec t  name. 
A ccord ing ly ,  s ince the name C. abyssinica  has 
been and  is still being u sed  commercial ly  for one 
species,  and  is employed  in a f lora (Agnew 1974) 
and in o th e r  taxonom ic  l i terature for  another  
spec ie s ,  it should be abandoned  as  being a 
“ n om e n  am b ig u u m ’’ (I. C. 1972, Art icle 69). 
T h e  tw o  above-m en t ioned  species from tropical 
Afr ica should thus be called C. hispanica  L. 
and  C. k ilim andscharica  Schulz respectively.

In S E th iop ia -N  U g an d a  a third species is 
found ,  also an annual ,  C. s inua to-den ta ta  Petr i 
in Schweinf .  which has been little collected 
but  is clearly distinct.  Rechinger  (in Hedge  & 
Rech inger  1968) suggested  tha t  infraspecific 
t axa  m a y  be  dist inguishable within C. hispanica.  
T h e  E th iop ian  popula t ion deviates somewhat 
from tha t  in the M ed i te r ranean  a rea  in leaf- 
shape but  does  not  meri t  ta xonomic  recognit ion.

A s  n o te d  the same c h rom osom e  num ber  p rob
ably exists  in the wild Eth iopian popula t ion and 
in the cu l t ivated  form. T h e re  is an old report o f  
2n =  60 for  cul t ivated “ C. a b yss in ic a ” (Manton 
1932), but  it is no t  possible to decide to what  
plant  it actual ly refers.

Erophila verna (L.)  F. Chev .  s. lat.

2n =  c. 60. E thiopia, Bale P rov .,  Bale M ts, G arba- 
G o ra c h a  C am p , 3950 m, H edberg  5550.

T h e  genus  Erophila  was  only recently dis 
cove re d  in tropical Afr ica ,  by Sebald  (1969) in 
the Simian M oun ta ins  in N  Ethiopia at c. 4200 m 
al t i tude.  This  plant  has very short  obovoid 
siliculae (3-3.5 x  2-2.5 mm) and was  mainly 
for  tha t  reason ,  bu t  also because  of  the type of  
ind u m en tu m ,  at tr ibuted to subsp.  spathula ta  
(Lång)  Wal ters  (cf. Tut in  et al. 1964). Because o f  
the m arked ly  larger  seeds (0.55-0.85 mm c o m 
pared  with a maxim um length o f  0.5 mm in E. 
verna  in general)  Sebald (1969) dist inguished it 
as  var .  m acrocarpa .  In 1973 O. H ed b e rg  dis
co v e re d  Erophila  in two m on tan e  areas of



BOT. N O T ISE R  129 (1976) Tropical African Cruciferae 127

Ethiopia,  in Simien rather  close to S eb a ld ’s 
locality and in the Bale M ounta ins  in S Ethiopia.  
Both collect ions display the same character i s t ics  
as  S eba ld ’s plants ,  even when raised from seed  
in the g reenhouse .  T h e  plants did not all die 
after f lowering,  some leaf  roset tes  persisting.  
T h e y  have ,  how ever ,  not f lowered a second  
time.  W e obviously  have an indigenous  high- 
montane  Erophila  in Ethiopia,  p robably  more 
widely distr ibuted  than the sca t t e red  finds 
reveal.  With regard to the complica ted  and  
special modes  o f  differentiat ion in Erophila  it 
can be suspected  that the similari ty be tween  
subsp.  spa thu la ta  f rom Europe  and the E th io 
pian form is wholly superficial.  Its relat ion to the 
E M ed i te r ranean- I ran ian  E. m in im a  C.  A. M ey . ,  
which has similar siliculae but few er  and still 
larger  seeds  (c. 1.0 mm long) and linear leaves,  
remains  to be clarified. In both E. m in im a  and 
the Ethiopian form the number  o f  ovules is less 
than is general ly found in E. verna  (10-15,  and 
more  than 20 resp.)  but  the Eth iopian form and  
E. verna  s. str. share the charac te r  o f  spathulate 
leaves.  E. m in im a  seems to show little variat ion 
and with our  p resen t  knowledge  the Ethiopian 
form should preferably be inc luded  in the 
variable E. verna  s. lat. Only a detai led  study 
o f  Erophila  can elucidate its p roper  taxonomic  
posi tion.

T h e  ch rom osom e number  repor ted  indicates 
an approx imate ly  octoploid level for  the E th iop
ian E. verna, a species in which a range from 
diploids to dodecaplo ids  is know n (Winge 1940).

The E rucas t rum  arab icum complex

Erucas t rum  abyssinicum (A. Rich.) O .  E. Schulz 
-  Fig. 1 F

2n =  32. E thiopia, Arussi Prov., K ulurusa , 2200 m, 
F röm an  s.n. (Jonsell 3601) -  Plants raised from seed 
from the Botanical G a rd en ,  Copenhagen  (origin un 
known), comm, from Prof. G öm ez-C am po , Madrid 
(GC N o .  0430-66), Jonsell 3087.

E rucas t rum  arab icum Fisch. & Mey. -  Fig. 1 G

2n =  16. Ethiopia, Arussi P rov .,  Langano  area, 1600 
m, F röm an  s.n. (Jonsell 3602)- K e n y a ,  E as tern  Prov., 
M ac h a k o sD is t r . ,  M om basa Road, 1400 m, R ym an s.n. 
3.2. 1972 -  K enya ,  Central P rov .,  N a irob i,  R ym an  5 
-  T anzan ia ,  T anga  P rov .,  L usho to  D is tr . ,  Amani, 
H edberg  4781.

E ru ca s t ru m  pachypodum (Chiov.) Jonsell ,  comb, 
nov.  -  Fig. 1 H

Basionym: Sisym brium  pachypodum  C hiovenda in 
A nn . Bot. R om a 9: 52 (1911).

2n =  16. Ethiopia, Tigre-Begemdir, Simien, 3 km S of 
C h en ek ,  3550 m, Hedberg  5479 -  Ethiopia, Arussi 
P ro v .,  Chilalo awraja, near Bejoki, 2700 m, Thulin 
1373, and Fröm an s.n. (Jonsell 3600) -  Ethiopia, Bale 
P ro v .,  Bale National Park , H ead Q uarter,  3200 m, 
H ed b e rg  s.n. 28.10. 1973.

Within this complex (“ species col lect iva” in 
Schulz  1919, p. 96) only tetraploids (2n =  32) 
have previously been  reported (Harberd 1972). 
All the se  counts were made on material from 
botanical  gardens  and cannot  now be fully 
verif ied.  T h e  tetraploid J 3087 (obviously the 
same strain was  also studied by Harberd 1972) 
agrees  morphological ly with the Ethiopian te t ra 
ploid J  3601. M an y  herbarium specimens  from 
the  Eth iopian  highlands are of  this type,  E. 
abyss in icum  s. str. ,  which is in many respec ts  
in termed iate be tween  two o ther  types,  both 
know n to be diploid. O ne  is E. a rab icum , wide
spread  in Africa and A rab ia  and in E Africa 
spreading  as a weed.  H erbar ium material co r re 
sponding  to the o ther  diploid has usually been 
inc luded  i n £ .  abyssin icum  but can be identified 
with a plant described as S isym brium  p a ch y p o 
d u m  Ch iov .  (E. abyssin icum  var.  pachypodum  
(Chiov.)  O. E.  Schulz),  known only from elevat 
ed areas o f  the Ethiopian highlands.  The  
cha rac te r s  distinguishing these taxa  are listed in 
T ab le  1. Ev idence  tha t  the three entities are 
dist inct  and meri t  recognition as separate species 
will be presen ted  in a coming paper.

Oreophyton  falcatum (A. R i c h . ) 0 .  E. Schulz 
-  Fig.  1 I

2n =  32. Ethiopia, Tigre-Begemdir, Simien, Mt Buahit, 
4225 m, H edberg  5435.

O. fa lc a tu m ,  a perennial,  usually acaulescent  
rose t t e  plant,  adapted  to an Afro-alpine env i ron
m en t  at  c. 4000-4900 m (H edberg  1957, 1964) 
is the most  remarkab le  crucifer  from tropical 
Africa.  Schulz (1924) established a moriotypic 
genus  for this species,  endem ic  to the high 
mounta ins  of  Ethiopia and E Africa (Mt Elgon,  
M t  K enya ,  M t Aberdare ,  Kilimanjaro).  Its ta xo
nomic  position is not obvious .  T h e  species was
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Table  1. Principal diagnostic characters  for the species of the E rucastrum  arabicum  complex.

C harac ter E. arabicum E. abyssin icum E. pachypodum

Length of siliqua rostrum 
(mm)

1.5-4.5 1.0-4.0 0-1.0

Pedicel length (mm) 5-c. 20 2-c. 20 0-1

O ccurrence o f  bracts in 
the inflorescence

ebractea te  (rarely with 
bracts at lowest pedicels)

b racteate  at least below bracteate

L ea f  shape sinuate, repand o r  serrate pinnatifid or sinuate pinnatifid

Stem habit erect twining (rarely erect) twining

originally described within Arabis  (Richard 1847) 
and has also been included in Sisym brium  (F our 
nier 1865) and  other  genera.  It seems reasonable 
to a ssum e  that  it has der ived from one of  the 
larger  comparat ively  unspecial ized genera within 
A rabideae  or  Sisymbrieae,  Arabis , Rorippa  or 
S isym brium .

In O reophyton  the  co tyledons  are broadly 
elliptic, ob tuse ,  at tenuat ing  into a pet iole of  
about  the same length as the lamina,  and gla
brous,  a type  often found within the  above  
genera.  T h e  occur rence  o f  forked  and  stellate 
hairs on the leaves makes  an affinity with 
Rorippa,  in which only simple hairs are known,  
scarcely probable.  T h e  nectaries o f  Oreophyton  
pract ical ly surround the lateral s tamens  and 
proceed as marked rigdes outside each pair of  
median  s tamens .  This  is in cont ra s t  with Arabis  
in which the  lateral nectaries are usually not 
closed as rings and the median ones  are only

Fig. 2. O reophyton fa lca tu m  (Hedberg 5435). Diagram 
of tes ta  in cross-section , a epidermis, b palisade layer, 
c pigment layer, d aleuron layer. - C .  x  510.

slightly developed ,  a close affinity with this 
genus  being thus  unlikely.  In both Rorippa  and 
A rab is  the co ty ledons  are,  as far as is known,  
acc um ben t  in the em bryos ,  while in O reophyton  
and usually in Sisym brium  they are incumbent .  
T h e  la st -mentioned  genus also agrees with 
O reophyton  with respect  to the indumentum and 
the a r rangem ent  o f  the nectaries.  T h e  seeds 
o f  O reophy ton  deviate from the type com m on 
in S isym b r iu m  (Vaughan & Whi tehouse  1971) 
in no t  being mucilaginous and in having a 
pal isade layer  with the radial and inner tangential 
walls th ickened (Fig. 2). T h e  epidermis cells 
peel off  early and only the central  cyl indrical 
solid co lumns  standing on  the pal isade layer 
are left.

T h e  sum o f  the ev idence  indicates a position 
for  O reophyton  c loser  to S isym brium  than to the 
o the r  two genera .  O n e  discrepancy  is the basic 
ch ro m o so m e  number  x =  8, cons tan t  in R o 
rippa, by far  the most  c o m m o n  in Arabis,  but  
very rarely repor ted  in S isym brium  in which 
x =  7 is normal.  F rom  o the r  high mounta inous  
areas there are biological counte rpar t s  to 
O reophyton  in the family,  isolated forms 
seemingly adap ted  to r igorous env ironmenta l  
condit ions  (cf. H a ra  1974). Since O reophyton  
canno t  with comple te  ce r ta in ty  be associa ted 
with any o th e r  genus and  since the generic 
concep t  in Cruci fe rae  is on the whole narrow,  
it should in my opinion be upheld  as a genus.

Variat ion  has  been obse rved  within O. fa l c a 
tum ,  and has even led to t axonom ic  subdivision 
(Schulz 1924, F ranche t t i  1958) but  it m ay  be 
largely modificat ive.  O f  grea ter  interest  is the 
occur rence  o f  forms with ent ire instead o f  pin- 
natifid leaves (Sebald 1969).
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Sisymbrium erysimoides Desf.  -  Fig. 1 J

2n =  14. Ethiopia , Arussi Prov., Chilalo awraja, 
nea r  Bejoki (60 km S of Asella), 2700 m, Thulin 
1372 -  Tanzania , N o rth e rn  Prov., M t Kilimanjaro, 
W slope E o f  Lem osho G lades, 2400 m, Jonsell 2090.

S. erysim oides  shows little variation but  is 
widely distr ibuted from the C anary  Islands over  
the M ed i t e r ranean  area  to Iran and Arabia,  
and  in N  E  Afr ica sou thw ards  to N Tanzania .  
S. p inna tif idum  F o r sk . ,  which grows in Y emen,  
Sudan ,  Ethiopia and Somalia is a closely related 
but  apparen tly  distinct species.

Th is  is the f irst report  of  a ch rom osom e num 
ber  for  S. erysim oides .

Subularia monticola A. Br. ex Schweinf.

2n =  28. T anzan ia ,  N orthern  Prov., M t Kilimanjaro, 
Shira Plateau, 3600 m, Jonsell 2101.

Fledberg (1957) repor ted  the same ch rom osom e 
n um be r  for two collect ions from M t Kenya.  
Subularia  compri ses  only two species,  S. aqua- 
tica  L. ,  w idespread  in the nor th tempera te  
region,  and S. monticola ,  endem ic  to the 
E th iopian  and  E  African mountains (cf. map in 
H ed b e rg  1962 b). Both have the same ch ro m o 
som e number.  Mulligan & C alder  (1964) reaf
f irmed the status of  S. m ontico la  as  a separate 
species.  T h e  strain cited above was  cult ivated 
in a g reenhouse  at depths  o f  wate r  varying 
from 0-80 cm (level o f  s tem bases) .  Even the 
mos t  deeply submerged  plants  showed the 
th icker  s tems and leaves tha t  dist inguish S. 
m ontico la  f rom S. aquatica,  a l though they  were 
markedly  elongated.  This  confirms the sugges
tions by H edbe rg  (1957 p. 272) founded upon 
field observa tions.  F u r the r  ecological o bse rva 
tions are to be found in H edberg  (1964, 1971).

Thlaspi alliaeeum L. -  Fig. 1 K

2n = 14. Ethiopia, Tigre-Begemdir, Simien, Mt
Buahit, 4225 m, H edberg 5427 -  (Yugoslavia, C roatia, 
nea r  Bresha-G reda 15 km S of Zagreb , Lundqvist 
7752).

T. a ll iaeeum ,  which  is a dist inct species and by 
some au thors  regarded as const i tu t ing a section 
of  its own,  C haunoth lasp i  Schulz  1936 (cf. also 
M e y e r  1973) grows in two res tr ic ted,  widely
9 -  B o ta n i s k a  N o t i s e r
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disjunct  areas,  viz. C to S E urope  and the 
Ethiopian and E African mounta ins  (Simien,  
Bale, M t  Elgon,  the Cherangani  Hills,  M t 
K enya ,  Mt A berda re  and some lower  hills in 
N  Tanzania) .  T h e  African plant was described 
as  T. oliveri Engler  (1892) but  there  are no c o n 
stant  differences be tween  African and European  
specimens .  It  is t rue that some Afr ican speci
mens  from high al t itudes (c. 4000 m) are low, 
com pac t  and decum ben t ,  charac te rs  that  do not 
seem wholly the result  o f  external  fac tors .  In 
cult ivat ion the Ethiopian plants were  low and 
ascending,  while the ones from Yugoslav ia  
g rew much taller and  were  erect.  But African 
spec imens  from lower al t itudes agree completely 
with many European  ones ,  al though among 
the lat ter ex t rem es  with much taller s tems 
and longer pedicels can be found.  N o t  even 
the difference in hair iness o f  the s tem bases 
(H edberg  1957) holds good in the more  e x 
tensive material  now available.  T h e  odour  of  
garlic, unique for this species of  Thlaspi,  occurs 
in both  African and European  plants.

This  is the first report  o f  c h rom osom e  n u m 
bers  for  T. a lliaeeum .

Turritis glabra L. -  Fig. 1 L

2n =  12. K enya, Rift Valley Prov., Kajiado Distr., 
N gong Hills, 2200 m, R ym an 222.

T. glabra  occurs  locally in mounta inous  parts 
o f  E Africa but  has not been found in Ethiopia.  
T h e  African spec imens agree complete ly  with 
those  from Europe .  T h e  si tuat ion and in some 
cases  the age of  the African finds make the 
int roduct ion by human agency of  T. glabra, 
not a particularly aggressive weed,  less p rob
able.  2n =  12 has been repeatedly reported 
for  T. glabra  (Fedorov  1969).
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Since the t ime o f  Persoon and Achar iu s  the nam e  
Caiicium abie tinum  Pers .  (or C. cur tum  T u rn .  
& Borr .)  has been used without  d iscr iminat ion 
by most  l ichenologists  for  some morphological ly 
similar species.  In a recent  paper  (Tibell 1975) 
C. abie tinum  was  lectotypified and c o m p a re d  
with the similar C. glaucellum  A ch .  and C. 
pa rvu m  L. Tibell .  All these species o c c u r  in 
E u rope  but  distribution and ecology differ 
(Tibell 1975). C. abie tinum  and C. p a rvu m  o c c u r  
in the Hemiboreal  and T e m p e ra t e  Z o n e s  in 
N o r th e rn  and N or thw es te rn  Europe  (vegetat ion 
zone  system of  Ahti ,  H ämet-Aht i  & Ja las  1968), 
and co rresponding  Oroborea l  zones in o the r  
parts of  Europe.  C. glaucellum  has a w ider  
distribution, also occurring in the Sou the rn  
Boreal  and Middle Boreal Zone.

D ur ing  a field trip to Dalarna ,  Sw eden ,  in 
1969 I noticed the sometimes abundan t  o c c u r 
rence  o f  a species slightly similar to C. g la u c e l
lum.  Later  on I found it in several  p rov inces  
o f  middle and  nor thern Sweden,  and  it was also 
p resen t  in herbar ium material invest igated.  I 
have  also recently received material  o f  this 
species from the Alps collected by D r  K. Kalb.  
Inves t igat ions in the Vainio herbar ium in T u r k u  
revealed that  this species had been descr ibed  by 
Vain io  as Caiicium curtum  v. d e n ig ra tu m . Th is  
species  is described below and com pared  with

the  morphological ly similar species  C. abietinum  
and C. glaucellum .

Methods

Some efforts have been m ade to  standardize the 
m easurem ent of  spore size. In a m azaedium  a large 
num ber o f  spores of  different age are available. T he  
selection o f  mature spores is difficult, and discrepan
cies in results are probably mainly due to inadequate 
limitation of the class “ m ature sp o re s” . F o r  the 
spore m easurem ents recorded a ra the r  high coefficient 
o f variation has been met with. W hether this is a real 
feature of the population or due to inadequate limita
tion o f  the class “ mature sp o re s”  during sampling 
is not evident. Spores with fully developed o rnam enta
tion and th ickened, dark  brown walls were con 
sidered mature. M easurem ents  have been made on 
material stained in Lactic Blue.

Abbrevia tions  used: N =total sample size, X  = a rith
metic mean o f  the variate, X t =  X for length of spore, 
X w =  X for width o f  spore, s, =  sample estimate of 
s tandard  deviation of spore length, sw = ditto of spore 
width , V] =  coefficient o f variation of spore length. In 
the text spore m easurem ents  have been given as 
X ±  I s, since this seems to correspond fairly well 
to values stated in various taxonom ic treatm ents of 
C aiicium .

H erbaria  are abbreviated according to Index Her- 
bariorum  (1974), and material from the following H e r 
baria  has been investigated: C, H , LD, S, T U R  and 
U PS. Material from D r  K. K a lb ’s herbarium is cited 
as “ K a lb ” , and from my own herbarium  as “ T ib .” .
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Fig. 1. A -C ,  E: Caiicium  
denigratum . -  A: Longitudi
nal section of apothecium. 
N o te  the thin hyaline 
envelope surrounding the 
stalk. -  B, C: M ature  spores. 
In C (focusing the surface 
o f  the spores) the irregular 
areolate-cracked o rnam en
tation is seen. -  E: Apothe- 
cia. - D :  C aiicium  abieti
n u m , apothecia. - F :  Caii
cium  glaucellum , apc 'hecia .  
- A :  L a u r i la s .n . ,  Kito»n- 
v a a r a ( H ) -  B-C: Tibell 3881 
C rib .)- D :  Tibell 5570 (Tib.) 
- E :  Tibell 3872 ( T i b . ) - F :  
Tibell 3756 (Tib.).

Caiicium denigra tum (Vain.) L. Tibell ,  comb, 
nov,

Caiicium curtum  Borr. v. denigratum  Vain. 1881: 
95. -  Holotype: Finland, Ostrobottn ia  kajanensis, 
Kuhmo, Lentiira, on tree trunk in transition between 
heath forest and raised bog, 1877 Vainio, Herb. 
Vain. 29,378 “ specim. orig .”  (TUR). Isotypes: Vainio, 
H erb .  Vain. 29,377 and 29, 379 (both TU R ).

Caiicium abietinum  Pers .  v. m eizopus  Vain. 1927: 43. 
Holotype: Finland, Savonia borealis, Kuopio, Enon- 
iahti, Enonmaki, on decaying tree trunk, 1909 Linkola, 
H erb . Vain. 29,389 (TUR).

Thallus immersed.  A po thec ia  0 .7-1.3 mm high 
(protruding part o f  mazaedium not  included), 
often f lexuous and with slightly bel l-shaped capi-

tulum. All parts  o f  apo thec ium shining black 
and w ithou t  pruina.  M ore  rarely the stalk has a 
slightly brownish  tinge. Middle part o f  stalk 
0.07-0.10 mm in diam. Ratio height o f  apothe- 
c ium/d iameter  of  stalk: 10-14 (cf. Fig. 3). Stalk 
consisting of  dark  b row n,  sclerot ized hyphae ,  
and sur rounded by a distinct hyaline envelope  of  
p rosop lec tenchym ateous  t issue 4-17  jum thick 
(Fig. 1 A). Walls  of  capi tulum consist ing o f  tis
sue similar to tha t  o f  stalk. H ym en iu m  27-40 /xm 
high. H y p o th ec iu m  with flat surface,  55-70 p m  
high,  in lower part  conf luent  with stalk.  Mazcte- 
dium  o f  very  variable th ickness,  though usually 
not  pro truding very far beyond  edge o f  excipu- 
lum. A s c i  cylindrical,  38-48 x 4-5 p m .  Spores
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Fig. 2. C aiicium  denigra tum . 
- A :  Y oung  spore with 
distinct prim ary wall (pw) 
and developing  secondary 
wall (sw). -  B: Semi-mature 
spore . Primary wall (pw) still 
distinct though irregular in 
outline. Secondary  wall 
(sw) m ore  electron-dense 
than  in A. -  C: M ature 
spore. N o  distinct difference 
betw een  primary and se
condary  wall. Some fur
rows in the ou term ost part of 
the wall are seen. - D :  M a 
ture spo re  with distinct 
o rnam enta tion  of furrows 
surrounding  irregular areola. 
- T ib e l l  5484 (Tib.).

uniseriate,  8/ascus .  M atu re  spores  dark  brown, 
with more  or  less distinct incision at  septum,
11.1-13.6 x  6 . 2 - 7 . 6 /xm (9 col lect ions ,  N  =  168, 
X,  =  12.36 /xm, Si =  1.21 /xm, X w =  6.94 /xm, 
sw -  0.70 /xm, = 10.9). Rat io  spore length/ 
spore width  in matu re  spores: 1.7-1.9 (cf. Fig. 3). 
U n d e r  the light microscope (LM) m a tu re  spores 
show an irregular,  coarsely c rac k ed -a reo la te  
o rnam enta t ion  (Fig. 1C). In you n g  and semi-

matu re  spores  no o rnamenta t ion  is seen.  Studies 
by transmiss ion elect ron microscopy  (TEM) 
show the young  spores with a very distinct 
pr imary  wall (Fig. 2 A , cf. Tibell 1975), which 
is also clearly visible in semi-mature  spores 
(Fig. 2 B), though  at  this stage it b e c o m e s  som e
what  irregular.  In matu re  spores the primary  
wall is not clearly distinguishable from the 
secondary  wall, which now makes  up the  major
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Fig. 3. Ratio spore length/spore width (A) and ratio 
height of apothec ium /diam eter of stalk (B) in C aiicium  
denigratum  (stars) and C. glaucellum  (dots).

part  o f  the spore wall (Fig. 2C) .  U n d e r  the 
scanning  elect ron  microscope  (SEM) matu re  
spores  show  a coarsely areolate surface 
(Fig. 2D ) .

Distribution and ecology

Caiicium den igra tum  is so far known from the 
Southern  Boreal  to  the N or the rn  Boreal  Z one  
in the Scandinavian  countries  (including F i n 
land),  and  (presumably) the U p p e r  Oroborea l  
Z o n e  in the  Alps.  In some parts  of  Sweden  
(N or the rn  D ala rna ,  Här jeda len  and Jämt land)  it 
is at least  locally the most  frequently occurring 
species o f  Caiicium  on lignum along with C. 
trabinellum .

C. den igra tum  has been found on lignum only,  
primari ly on decor t icated  trunks and s tumps  of  
still s tanding Pinus sylvestris. This  wood is hard  
and dry.  In the Alps it occurs  on decor t ica ted 
s tumps  o f  Pinus cem bra.  In one case  it has  
also been  reco rded  from lignum of  Larix. In 
the Scandinavian  countries  it is usually found in 
open  si tua t ions ,  along mires and in open forest  
s tands  a t  m ode ra te  al titudes (up to 800 m). In 
the A lps  it has  been  recorded  from 1800-2100 m.

Taxonomic remarks

Caiicium den igra tum  is similar to C. glaucellum  
and C. abie tinum .  Like these  species it is ligni-

colous and has a totally immersed  thallus. It 
differs, how ever ,  in a num ber  of  respec ts  and the 
differences in geographical  distr ibution have 
already been pointed out above.

Caiicium den igra tum  differs from C. glau
cellum  in having comple te ly  epru inose apothecia 
with a more  bel l-shaped capitulum and longer 
and s lenderer  s talks.  T h e  height o f  the apothecia 
in C. glaucellum  is 0.45-0.85 mm,  the diameter  
o f  the middle par t  of  the stalk 0.09-0 .14 mm. 
T h e  ratio height o f  apo thec ium /d iam ete r  o f  stalk 
is 4-8,  only in some rare instances  exceeding 10 
(cf. Figs. 1 E,  F) . T h e  spores  are ra ther  similar 
in size in C. den igra tum  and C. glaucellum  
(10.4-12.8 x  5 .1-6 .5 /am .  11 collect ions,  N = 2 1 0 ,  
Xj =  11.61 /u,m, Sj =  1.22 /am, X w =  5.80 /am, 
sw =  0.71 /am, V j  =10 .6) ,  but  the re  is some 
difference in form -  the spores  o f  C. denigratum  
being compara t ive ly  broader.  T h e  ratio spore 
length/spore wid th  in C. glaucellum  is 1.9-2.1. 
An illustrat ion o f  these differences is presented 
in Fig. 3. T h e  hyaline layer surrounding the stalk 
is much th inner  in C. denigratum  than in C. 
glaucellum  (c. 20-35 /am),  see Tibell 1975 Fig.  
16 a and this paper ,  Fig. 1 A.

T hese  species also differ in spore ontogeny .  
Young  and semi-matu re  spores  in C. glaucellum  
have  an o rnam enta t ion  consisting o f  minute,  
irregular  r idges mainly orien tated  paral lel with 
the  long axis o f  the spore (cf. Tibell 1975 Fig.
16 d ) . T h e  young and semi-mature  spores of  
C. denigratum  appea r  smooth  in L M ,  and in 
T E M  the pr imary wall is hom ogeneous  wi thout  
the distinct,  e lect ron-lucen t  areas presen t  in 
C. glaucellum  (Tibell 1975 Fig.  18 b). T h e  mature 
spores  also differ in o rnamenta t ion ,  C. glaucel
lum  having a more  or  less distorted pat tern of  
ridges and  irregular cracks  (Tibell 1975 Fig.  20), 
while C. den igra tum  has an areolate  o rn a m e n ta 
tion without  ridge elements (Figs. 1C, 2D).  In 
mature spores  o f  C. g laucellum  the pr imary 
wall is quite  distinct,  forming the surface o rna
menta t ion,  w hereas  in C. den igra tum  the 
structure of  the primary and secondary  wall is 
very similar in m a tu re  spores ,  and the two walls 
are no t  easily dist inguished.

In many respects  C. den igra tum  more  closely 
resembles  C. abie tinum  than  C. glaucellum .  
T h e y  both  lack pruina  and have shining stalks,  
though the stalk o f  C. abie tinum  is in te rmedia te  
to C. den igra tum  and C. glaucellum  as  to 
ratio height  o f  apo thec ium /d iam ete r  o f  stalk
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Table  1. Diagnostic features o i  C aiicium  abietinum , C. denigratum  and C. glaucellum .

Features C. abietinum C. denigratum C. glaucellum

Whitish pruina below 
capitulum absent absent present

C olour  of  apothecia black to brownish black black

Ratio height of  apothecium / 
diam eter o f  central p a r t  o f  
stalk 6-11 10-14 4-8

Spore size (/xm) 12.4-15.1 x  5.5-7.1 11.1-13.6 x  6 .2-7.6 10.4-12.8 x  5.1-6.5

Ratio spore  length/spore 
width 2.0-2 .4 1.7-1.9 1.9-2.1

O rnam enta tion  in m ature 
spores (LM)

m inute warts coarsely and irregularly 
areolate

minute ridges and 
irregular cracks

(6-11) and  though  the apo thec ia  (0.55-0.85 mm) 
are only slightly longer than  in C. glaucellum  (cf. 
Fig.  1 D - F ) .  T h e  hyaline layer surrounding  the 
stalk in C. ab ie tinum  is in te rmedia te  in size 
be tw een  those  o f  C. den igra tum  and  C. g laucel
lum .  T h e  spores  in C. abie tinum  measure  12.4- 
15.1 x  5.5-7.1 /am (6 col lec t ions ,  N  =  99, 
X x=  13.77 /am, Sj =  1.35 /am, X w =  6.27 /am, 
sw =  0.83 /am, Vj =  9.9), thus over lapping  in size 
with the spores  o f  C. den igra tum  and C. g la u 
cellum . Wi th  respect  to ratio spore  length/spore 
width (2.0-2.4)  C. ab ie tinum  is closer  to C. 
g laucellum  than  C. den igra tum .  T h e  mature 
spores  o f  C. ab ie tinum  have an ornamenta t ion  
o f  minute war ts  (cf. Tibell  1975 Figs .  7d,  9b,  c) 
as com pared  with the coarsely  and  irregularly 
areolate o rnam en ta t ion  of  C. den igra tum .  T E M  
studies (cf. Tibell 1975 Figs. 8, 9) show  that the 
on togeny  o f  the spores  is r a the r  similar  to that of  
C. g laucellum ,  though  result ing in a different 
o rnam enta t ion  pat tern .  In sem i-m atu re  spores o f  
C. abie tinum  e lec tron- lucent  parts  are seen 
regularly dist r ibuted in the p r im ary  wall,  and the 
e lec tron-dense  par ts  o f  the p r im ary  wall later  on 
form the minute warts  of  the surface.  T h u s  
the difference be tween  the pr im ary  and the 
secondary  wall remains dist inct  in the mature  
spores  o f  C. abie tinum  as it does  in those of  
C. g laucellum .  A  com par ison  o f  diagnostic 
features o f  C. ab ie tinum , den igra tum  and 
g laucellum  is given in Tab le  1.

Collections

E xsicca ta  exam ined: R äsänen , H e rb .  Lieh. Fenn . 539 
(C, H ,  LD , T U R ,  U PS), 847 ( C ,H ,  LD, U PS).

A ustria: Tirol, Ö tzta le r  Alpen, Leierstal, N -H an g ,  alt. 
1880-2030 m , 1966 K alb  (four collections, Kalb); D o . ,  
Ötztal,  in the vicinity of U m h au sen ,  alt. 1850-2000 m, 
1966 Kalb (two collections, Kalb); D o . ,  Leierstal 
Alm, alt. 1800 m, 1965 Kalb (Kalb).

Finland: K arelia borealis, Pielisjärvi par., K itsinvaara , 
Ylinen-Pitkäjärvi, 1936 Laurila (H) -T o m a jä r v i  par .,  
5 km  SE  o f  O nkam o railway station, 1939 A h ln e r  (S)
-  K uusam o , K uusam o par.,  by river Oulanjoki, 
Taivalköngäs, 1939 Laurila  (Räsänen, H erb .  Lieh. 
Fenn .  847) -  L apponia  kem ensis , M uonio , 1867 
N orrlin  (H) -  Sodankylä  par .,  Pyhätunturi ,  1878 
Vainio, H erb . Vain. 29,380 (T \J R )-O s tro b o ttn ia  bore
alis, Rovaniem i, 1921 Räsänen  (TU R, U PS) -  O stro- 
bottn ia  ka janensis, K uhm o p a r . , Lentiira (holotype and 
two isotypes, cf. above) -  Savonia  borealis, Kuopio 
par .,  Enonlahti,  Enonm äki,  1909 Linkola (holotype of 
Caiicium  abietinum  v. m eizo p u s, cf. above); Kum pu- 
saari,  1909 L inkola H erb . Vain. 29,385 (TU R) -  
Tavastia australis, T am m ela  par.,  M ustiala, 1867 
Kull hem (H).

S w eden: Å ngerm anland , A nundsjö  par.,  vicinity of 
point 296 S o f  the railway station, 1951 A hlner  (S) -  
D alarna, Älvdalen par.,  H ålls tugan, 1891 H ed lund  (S)
-  H am ra  par.,  H a m ra  N ational Park , 1932 M alm e (S), 
1973 Tibell 5455 (Tib.) -  Idre  par .,  1.5-3 km  W  o f  
point 1130.9 of M t  S tädjan, 1969 Tibell 3872, 3881 
(Tib.); 5 km N E  of Idre, H im m eråsen ,  1969 Tibell 
3844 (Tib.); Burusjön, 1.3 km  SW  of N ipvallen , 1969 
Tibell 3891 (Tib.) -  H älsingland, Bergsjö par . ,  Sla- 
vattenberget,  1961 A h lner  (S) -  L os par.,  12 km N W  
o f  Los, R iberget, 1973 Tibell 5442 (Tib.) -  Ram sjö  
par .,  2 km S E  o f  Tallnäs , 1944 H asse lro t  (S) -  H ärje
dalen, H e d e  par.,  Sånfjället N ational Park , by river 
Valm ån, L ars-L arsko jan ,  1973 Tibell 5484 (Tib.) -  
Jäm tland , Å re  p ar . ,  1.5 km SSW  o f  point 707 o f  
Täljs tensberget,  1967 Tibell 3102 (Tib.) -  Offerdal
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par .,  46 km N N E  o f  Åre, Å kroken , 1975 Tibell 6297 
(Tib.) -  R evsund  par.,  G rötingen, 1946, 1951 Ahlner 
(S); L axsjöbäcken , 1951 A hlner (S) -  L ycksele  lapp
m ark, S tensele  par.,  K yrkberget,  1924 M agnusson  
7862 a (UPS); Sandvik, 1924 M agnusson 7902 a 
(UPS) -  P ite lappm ark, Arjeplog, Sommerfelt (UPS) 
-  V ärm land , R ansä te r  par.,  G ädd tjä rnsm ossen ,  1946 
H edlund  (S).

U .S .S .R .:  Karelia ladogensis, Suistamo par.,  Loi- 
mola, 1939 A hlner (S) -  K uusam o, Salla par.,  K utsa- 
joki,  Sieminkijoki, 1937 Laurila (H) -  Lapponia  p e t-  
sam oénsis , Petsam o par.,  be tw een  Nilijärvi and 
K arab lekk , 1938 Räsänen (Räsänen, Lieh. Fenn. exs. 
539); Kalkuoivi, 1938 Räsänen (H); K uvernöörinkoski,  
1931 R äsänen  (H) -  Siberia, Am inski, 1880 Vainio, 
H erb .  Vain. 29.387, 29,388 (TUR).

Acknowledgements

I am  very  much indebted to M rs A. Eriksson and 
M rs  M. O hlsson  for skilful technical assistance; to 
M r Brian C oppins ,  Edinburgh for checking the English 
and to the curators  o f  the following H erbaria  for 
having put loans at my disposal: C , H , LD, S, T U R  
and U PS . D r  Klaus K alb , N eum ark t/O pf. has g ene r
ously  sent me material from the Alps for investiga
tion. This  investigation has been supported by the 
Swedish N a tu ra l  Science Research  Council.

Tibell, L. 1975: The Caliciales of  Boreal N orth  
A m erica. S ym b . Bot. Upsal. 21 (2).

Vainio, E. 1881: A djum enta  ad Lichenographiam 
Lapponiae  fennicae atque Fenniae  borealis. I. 
M ed d . Soc. F auna FI. Fenn. 6: 77-182.

-  1927: L ichenographia Fennica . I l l . A cta  Soc. Fauna  
FI. F enn . 57 (1).

Appendix: Collections measured

T o  construc t Fig. 3, 20-25 m ature spores from at least 
two apo thec ia  and 10-15 apothec ia  from each  collec
tion were m easured.

C. den igra tum . Finland: O strobottn ia  borealis,
Rovaniem i, 1921 R äsänen  ( T U R ) . - S w e d e n : D alarna, 
Tibell 3844, 3872, 3881, 5455 (Tib.). H älsingland, 
Tibell 5442 (Tib.). H ärjedalen , Tibell 5484 (Tib.). 
Jäm tland , Tibell 3102 (Tib.). L ycksele  lappm ark, 
M agnusson 7862a (UPS). -  U .S .S .R .:  Lapponia  
p e tsa m o en sis , R äsänen , H erb .  L ich. F enn . 539 (TUR).

C. g laucellum . F inland: A land ia , Tibell 4392 (Tib.). -  
N orw ay: H edm ark, Tibell 5534 (Tib.). -  Sw eden: 
D alarna, Tibell 5421 (Tib.). U ppland, Tibell 3756, 
4564 (Tib.). V ästergötland , T ibell 10 (Tib.). V ä stm a n 
land, Tibell 3831 (Tib.). -  Sw itzerland: N eu ch ä te l, 
Tibell 4351 (Tib.). -  C anada: British  C olum bia, Tibell 
4984, 4957, 5180 (Tib.).
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T h e  South African taxa h itherto  trea ted  in C hrysan them um  L. are  revised. N ine  species 
a re  recognized and referred  to five new genera, viz. A denog lossa  B. N o rd . ,  Leucop tera
B. N o rd . ,  Scyp h o p a p p u s  B. N o rd . ,  C ym bopappus  B. N o rd . ,  and A d en a n th em u m  B. 
N o rd . ,  all belonging to the Com positae-A nthem ideae. N ew  species are L eucoptera  
oppositifo lia  B. N o rd . ,  L . subcarnosa  B. N o rd . ,  and C ym bopappus hilliardiae B. N ord . 
T h e  new classification is based  on an array  of macro- and micro-morphological charac ters ,  
including pollen m orphology. T h e  pollen grains of  A d en a n th em u m  are hexa-panto-col- 
po ra te  and thus deviate in aperture  num ber and arrangement from the usual pattern  in 
the C om positae . T h e  ch rom osom e num ber 2n=  18 is reported  for L eucoptera  subcar
nosa  B. N ord .

B ertil N o rd en sta m , S ec tio n  fo r  B o tany , Sw ed ish  M useum  o f  N a tu ra l H is to ry , S-10405  
S to ckh o lm  50, Sw eden .

T h e  genus  C h rysa n th em u m  L. (C o m p o s i t a e -  
A n them ideae )  is genera l ly  bel ieved to have  a few 
represen ta t ives  in South  Africa.  H a rv ey  (1865) 
recognized  four  indigenous species,  and  the 
num ber  w as  raised to  five in H u tc h in s o n ’s revi
sion (1917). A sixth species was  added  la ter  
(H utch inson  1936). T h e r e  is a widely accep ted  
opinion tha t  these South  African taxa  are neares t  
related to  the M acarones ian  g roup of  C hry
s a n th e m u m ,  know n as Argyrcin them um  (as 
sect ion,  subgenus  or  genus ,  cf. H um p h r ie s  1976).

In the p resen t  s tudy  these concep t ions  are 
shown to  be  e r roneous .  T h e  South  African taxa  
are regarded  as not closely related to C h rysa n 
th em u m ,  even if the lat ter is defined broad ly  
(as e.g. in Bentham 1873). F u r th e rm o re ,  they  
form a he te rogeneous  assemblage  o f  spec ies,  
which h a v e  to be re-ar ranged  in five different  
genera .  H o w e v e r ,  th e y  all belong to the tribe 
Anthem ideae .

T he s tudy is based to some ex tent on the a u th o r ’s 
field work in South  A frica in 1962-64 and 1974 and on 
herbarium  material mainly from the following herbaria ,  
BM, B OL, E , G ,  K , L, N B G , S, SAM  (abbreviations 
in accordance  with Holm gren  & K euken  1974) and

U P S -T H U N B  (herb. T hunberg ,  U ppsala). Specim ens 
from herb . D e C andolle  (G-DC) have only been seen 
in microfiche. In the locality lists N . s tands for B. 
N o rd e n s tam  and N .  & L. for B. N o rd en s tam  & J. 
Lundgren .

A ceto lysed  pollen preparations have been studied 
o f  all species except L eu co p tera  nodosa  and C ym bo
p a p p u s la sio p o d u s.

Adenoglossa B. N o r d . ,  gen.  nov.

T ypus:  A . decurrens (H utch .)  B. N ord .

H erba  annua erecta ,  p rae ter  internodium  caulis prim- 
um ciliatum glabra. Folia  opposita  vel a lterna  integra 
anguste linearia carnosa. P edunculi terminales nudi 
monocephali.  C apitula  heterogam a, flosculis mar- 
ginalibus femineis ligulatis fertilibus, flosculis disci 
herm aphroditis  fertilibus. Involucri bracteae  imbri- 
ca tae  latae apice ro tundatae . R ecep ta cu lu m  conicum 
nudum . Flores radii pauci lutei, tubo leviter compla- 
nato glanduloso, lamina brevi dem um  reflexa. Flores 
disci lutei; corolla superne cam panula ta  quinquelobata  
zygom orpha , lobis adaxialibus brevibus lineis resinosis 
notatis. A n th era e  appendix glande au ran tiaca  instruc- 
ta. A chaen ia  hom om orpha  com planata  bialata, facie 
abaxiali m adefacta  m ucosa, alis lateralibus latis hya- 
linis. P appi squam ae 5-6 scariosae, quarum  3 
adaxia les ro tu n d a tae -o b o v a tae  imbricatae , 2-3 
abaxia les minores discretae.
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Erec t  annual  herb,  g labrous  except  for  the ciliate 
first s tem internode.  Leaves  opposite  or  al ter
nate,  nar rowly  l inear,  ent ire,  f leshy, semitere te  
or subtere te ,  apical ly ob tuse  and apiculate.  
P edunc les  terminal ,  solitary,  nude,  monoce-  
phalous. H eads  he te rogam ous ,  radiate.

Involucre  broadly cam panula te -hem ispher i-  
cal. Involucral  brac ts  imbricated,  broad  and 
rounded ,  with m any  resiniferous veins,  h e r 
baceous.  R ecep tac le  conical ,  naked.

R a ys  few, yel low, fertile. T u b e  short,  s o m e
what  compressed ,  sparse ly glandular .  Lamina  
short ,  oblong-obovate,  usually 4-veined and 
reflexed,  smooth ,  g labrous ,  3-fid at the apex.  
Style b ranches  oblong,  t runcate.

Disc-florets  yel low. Corolla  zygomorphic,  5- 
lobed,  with shorte r  lobes and distinct resin 
cana ls  on the adaxial  side; limb campanula te ;  
tube  somewhat com pre ssed ,  glandular .  A n th er  
appendage  ovate,  ob tuse ,  with a distinct orange- 
yel low resin gland. Endothecia l  cells with th ick
enings partly on horizontal  walls (polarized 
t issue),  partly on vert ical walls (non-polarized 
t issue).  F i lament  collar  oblong-cylindric,  o f  
subequal  cells. Style ferti le with  trunca te  b ranch 
es;  base distinctly swollen,  placed on top o f  
a nar rower ,  conical-oblong,  distinct nectary.

A c h e n e s  homomorphic ,  dorsiventral ly strong
ly com pressed  and laterally amply winged,  
with 3 veins and 2 resin ducts ,  adaxially smooth  
and with a faint midrib,  abaxially with close 
ly set longitudinal s tr iae,  ending in hair-like 
apical project ions and  becoming mucilaginous 
when  soaked;  wings hyaline,  apically auriculate.  
O v a ry  wall crystals  elongate.  Pappus  o f  5-6  
scales;  1 median adaxial  scale,  semicircular ,  
opaque ,  white with brown base;  2 lateral 
scales,  subhyaline,  folded laterally, oblong- 
obova te ;  2-3 smaller  abaxial discrete scales,  
spa thu la te -na rrow ly  oblong,  subhyaline.

Corolla g lands  mult icel lular ,  columnar.
Pollen  grains isopolar ,  radially symmetrica l ,  

oblate-spheroidal ,  tecta te ,  crassisexinous,  3- 
colporate.  Infratectal  bacu la  vestigial,  leaving a 
conspicuous  in terspace  be tween sexine and the 
underly ing nexine.

Species  1, nor thw es te rn  C ap e  Province.

1. Adenoglossa decurrens  (Hutch. )  B. N o rd . ,
comb. nov.

C hrysan them um  decurrens  H utchinson  1917 p. 116. -  
Orig. coll.: Bolus 9571, L. N am aqualand  Div., in

dry places betw een Port Nolloth and Oograbies, ca. 
300 ft, V III.  1883 (K holotype, BOL isotype).

Illustr.: Fig. 1. -  M ap 1.

Erect  annual ,  4-20 cm high; s tem simple basally,  
repeatedly b ranching  above;  first s tem internode 
ciliate with 1-2 mm long, thin,  white, spreading 
hairs, disappearing with age. L eaves  opposite or 
(upper  ones)  often al ternate,  ra ther  crowded on 
young branches ,  2—3(—5) cm long, 1-1.5 mm 
wide,  slightly glaucous,  with somewhat decur
rent base.  Peduncles  of ten num erous  due to 
dense branching,  2-15 cm  long, s lender,  up to 
ca 1 mm thick,  f lexuous  and often nodding 
before and  after anthesis .

Involucre  6— 10(—12) mm wide.  Involucral 
bracts 11-20, all with very  ob tuse- rounded  apex;  
oute r  involucral  b rac ts  el lipt ic-oblong,  2.5-4  mm 
long, 2-3 mm wide,  with 4 -7  resiniferous veins;  
middle bracts  el l ip t ic-oblong-obova te ,  4-5 mm 
long, 2 .5-4  mm wide,  4-11-veined;  inner bracts 
not distinctly smaller,  broadly  ob long-obova te -  
spathula te,  4-5 mm long,  2^4 m m  wide,  s ub 
hyaline,  indist inct ly veined.  R ecep tac le  conical 
or  at least  convex  with a central  conical projec
t ion,  nude,  irregularly warty.

R a ys  usually 4-5  (3-8),  yel low, 2.5-4 mm  long. 
T ube  1-1.5 mm long,  som ew ha t  com pressed ,  
with distinct veins and resin canals.  Lam ina 
1.5-2.5 m m  long and wide,  with 4 main veins 
and 0-3 incomplete vestigial veins,  apically ± 
truncate and shallowly 3-lobed.  Style terete with 
somew hat  swollen base ,  placed on a short 
nectary.

D isc-florets  15-25. Corolla  2-2,5 mm long; 
tube 0.7-1 m m  long; limb 1-1.5 mm long; lobes 
triangular-ovate,  acu te,  0 .5-0 .7  mm long (adaxial 
lobes shor tes t  and provided with marginal 
resin canals) . Style 1.6-1.8 mm long; b ranches  
0.3-0.4 m m  long, t runca te  or  slightly convex at 
the apex;  nec tary ca  0.2 mm high and broad.  
A nthers  0 .6 -0 .7  mm long inch appendage.

A ch e n es  obova te  in outl ine,  2-2.5 mm long 
(excl. pappus) ,  2.5-3.5  m m  wide (inch wings); 
adaxial side smooth ,  glossy,  faintly midribbed 
basally; abaxial myxogenic  str iae ca 18-21, alate 
and transverse ly  str iate;  lateral wings hyaline,
0.5-1 mm broad ,  t ransverse ly  finely striate, api 
cally with a flaplike projec t ion.  Pappus  o f  5-6 
scales;  adaxial median  scale 1-1.5 mm long 
and wide,  scarious;  lateral scales 1.5 mm long 
and 1 mm wide,  light b rownish ,  laterally folded
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M  G  H A
Fig. 1. A denog lossa  decurrens. -  A: H abit ,  x Ö.5. -  B: Capitu lum , x 3. -  C: Series o f  involucral b racts  from 
one capitulum  (outer: upper  left; inner: lower right), x 3. - D :  Ray-floret, x  12.5. -  E: Disc-floret, adaxial side, 
x 12.5. -  F : Corollas o f  disc-florets laid out, opened with an adaxial slit (left) and an abaxial slit (right); note 
resin ducts  and shorter lobes on adaxial side, x  12.5. - G :  A nthers ,  x 25. - H :  F ilam ent collar, x  100. -  I: Style 
of  disc-floret, x  25. -  J: Style base  and nec tary  of disc-floret, x  25. -  K: Corolla gland, x  250. -  L: A chenes ,  
adaxial side, x 6. -  M: A chenes, abaxial side, x  6. -  A: N. 1810. -  B: N. 1259. - C ,  H , J, K: N. 1606. - D - G ,  
I, L, M: N. 1784.
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with a small abaxial port ion;  abaxial smaller  
scales up to 1 mm long, 0.2-0.5 mm wide,  
light brownish.

Pollen  grains ca 4 1 x 4 3  g, (spines included).  
Exine ca  11 g, thick.  Supratec tal  spines 2.5-3 
tx high, poin ted with  solid tips super imposed  
upon a minute spheroidal hole.  Total  num ber  of  
spines in one grain 45-50 (ca 12 in one mesocol-  
pium), spaced  approximate ly  7-9 fx f rom each 
other.  T e c tu m  cont inuous ,  undulated,  1-2 /i 
thick,  with minute  intratectal bacula,  below 
spines bulging and forming a supratectal  spiny 
unit 4-4.5 fx high and wide.  Infratectal  bacula 
reduced,  leaving a distinct in te rspace  between 
sexine and under ly ing nexine,  esp.  at the poles. 
Nex ine  compara t ive ly  thick and compact ,  ca
1.5 fx thick. Colpi  ca 15x5  /x with somewhat 
acute ends.  O r a  som ew hat  lalongate,  ca 4 x  5 g .

Flowering period:  A u g u s t -N o v e m b er .

Cape Province. L . N a m a q u a la n d  D iv.: Between 
Port Nollo th  and O ograbies, 1883, Bolus 9571 (BOL, 
K) -  G em sbokvlei ,  17 miles from Port Nolloth on 
S te inkopf road, 1961, H ardy  664 (G, K) -  2 miles S 
of Stinkfontein, 1962, N .  1223 (B O L, K, M , S) -  3 
miles SW of B rakfonte in , 1962, N .  1259 ( S ) - O o g h ra -  
bies Poort,  1962, N .  1267 (M, S) -  27 miles W of 
S te inkopf on Port Nollo th  road, 1962, N .  1597 (K, 
M, M O , S) -  39 miles W o f  S te inkopf and 1 mile 
W  of the road, 1962, N .  1603 (S) -  22 miles E  of 
Port N ollo th , m tn 1.5 mile S o f  the road, 1962, N. 
1606 (K, M , M O , N B G , S) -  9 miles E  of Arrisdrift, 
1962, N . 1691 (M, S) -  A nniskop, 2 miles N W  of 

Annisfontein on Bloudrif  track, 1962, N .  1700 (NBG, 
S) -  3 miles N o f  A nnisfontein, 1962, N. 1709 ( M , S ) -  
7 miles N of A nnisfontein  on Sendelingsdrift track, 
1962, N . 1721 (S) -  9 miles N o f  Annisfontein, 
1962, N . 1728 (M, S) -  M tn betw een  N um ees  and 
Heilskloof, 1962, N .  1764 (BM, M, S) -  G ranite  
Boss, S of K uboos ,  1962, N .  1784 (MO, S) -  10 
miles N W  of Brakfontein on K uboos track , 1962, N . 
1797 (K , M , S) -  3 miles SW of Brakfontein, 1962, 
N .  1798 (S) -  2 miles N E  of Lekkersing on Stink
fontein road, 1962, N .  1810 ( S ) -  5 miles E o f  S tinkfon
tein on road to Klein H eilskloof and Violsdrift, 1962, 
N. 1865 (S) -  10 miles E of Stinkfontein, 1962, N . 
1867 (S).

A denog lossa  decurrens  is a small annual  herb,  
easily recognized on the short yel low rays  and 
the consp icuous  glands on the an ther  a p p e n d 
ages (which have  inspired the generic name).  
Until now  this taxon  has been insufficiently 
known.  Even  impor tan t  charac te rs  of  gross 
morphology like the  annual habit and the yel low 
rays have  remained  unrecorded.  In involucre 
and to som e ex ten t  achene  morphology the new

genus recal ls  L eu co p tera  B. N ord . ,  which is 
no doubt  the most  closely related genus. F o r  
generic dist inct ion,  see  Discussion and Table  1.

This interest ing taxon is restr icted to the 
nor th -wes te rn  co rne r  of  the C ape  Province,  
which is a desola te  and inhospitable a rea  known 
as the Richtersveld .  T h e  plant  seems to grow 
only in favourable  years and had been collected 
only twice before 1962, when I found it in many 
places all over  the Richtersveld (see M ap  1). T h e  
species has  not  yet  been  found in South West  
Africa,  bu t  can be expec ted  there,  since the 
Orange River is no phytogeographical  barrier  for  
arid kar roo  elements .  Phytogeographical ly the 
species belongs to the G ar iep  element within 
the K ar roo-N am ib  floral region (cf. N ordens tam  
1966 p. 484, 1969 p. 48).

Leucoptera B. N o r d . ,  gen.  nov.

Typus: L . nodosa  (Thunb.) B. N ord .

F ruticuli e rec t i-decum ben tes  glabri. Folia  a lterna aut 
opposita angusta te re tia -app lana ta  subcam osa  vel 
coriacea nunc integra nunc lobata. Pedunculi te rm i
nales nudi m onocephali.  C apitu la  heterogama, flos
culis marginalibus femineis ligulatis fertilibus, flosculis 
disci herm aphroditis  fertilibus. Involucri bracteae  
imbricatae latae apice ro tundatae ,  intimae minores ±  
oblongae subm em branaceae. R ecep tacu lum  convexum  
nudum. Flores radii c. 8 (usque ad 13), tubo leviter 
com planato  glanduloso, lamina 4-7-nervia alba dem um  
erubescente  reflexa. Flores disci lutei; corolla supem e 
cam panulata  quinquelobata actinom orpha. A chaenia  
com planata  bialata eburnea, facie abaxiali m adefacta 
mucosa, alis lateralibus scariosis opacis. P appi 
squam ae 3 adaxiales scariosae albae opacae, quarum  
1 mediana ±  rotundata , 2 sublaterales minores oblon- 
gae -ro tundatae .

Erec t  o r  decum ben t  g labrous  shrublets.  L ea ves  
a l ternate or  oppos ite ,  f il i form-linear  o r  oblance- 
olate,  ent ire  or  lobed,  te re te  or  f lat tened,  usually 
s om ew hat  ca rnose  or  cor iaceous ,  apically ± 
obtuse  and often apiculate. P edunc les  terminal ,  
solitary,  erec t ,  nude,  m onocepha lous .  Capi tu la  
he te rogamous ,  radiate.

Involucre  broadly cam panu la te -hem ispher i -  
cal. Involucra l  brac ts  imbricated ,  broad,  o v a t e -  
ob long-obovate with very  obtuse  or  rounded  
tips,  many-ve ined ,  herbaceous ,  with m e m b ra n 
ous margins;  inne rmost  b rac ts  somewhat sh o r 
ter,  ±  oblong, subm em branous ,  ±  t runca te .  
R ec ep ta c le  convex ,  nude.

R a ys  usually ca  8, somet imes  up to 13, white ,  
often becoming  p ink-redd ish  and revolute. T u b e  
som ew ha t  com pressed ,  glandular .  Lam ina  4-7-
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veined,  with a smooth  surface,  apically 3- 
too thed  or  subenti re.  Style branches  oblong, 
t runca te  or  s o m ew h a t  emarginate.

D isc-florets  act inomorphic,  yel low. T u b e  
broadly cylindrical ,  glandular .  Limb campanu-  
late,  5-lobed.  A n th e r  appendage  ±  ovate,  o b 
tuse.  Endothec ia l  cells with thickenings mainly 
on horizontal  walls (polarized tissue). F i lament  
collar  subcylindrical  with subequal  cells. Style 
b ranches  ob long,  t runca te ;  style base  partly 
immersed  in the broad  and distinct nectary.

A c h e n e s  homom orphic ,  dorsiventral ly 
strongly com p re ssed ,  laterally winged,  white,  
with 3 veins and  2 somet imes  indist inct resin 
ducts;  adaxial side smooth  and with a faint 
midrib; abaxial  side with longitudinal myxogenic 
str iae apically ending in a fringe o f  fused  pro jec
tions; lateral wings scarious,  white,  opaque.  
O vary  wall crys tals  small, ±  isodiametric ,  
rounded  o r  s ta r-shaped.  P appus  o f  3 adaxial 
white scarious scales;  1 larger rounded  median 
scale, and  2 sublateral  ob long - rounded  smaller  
scales.

Corolla g la n d s  multicellular , co lumnar.
Pollen  grains isopolar , radially symmetrical ,  

usually oblate-spheroidal  to spheroidal ,  tectate,  
crass isex inous ,  3-colporate.  Infratectal  bacula 
well deve loped ,  somet imes  de tached  from the 
nexine,  leaving there free in terspaces esp.  at  the 
poles.

Species  3, w es te rn  Cape  Province.

1. Leucoptera nodosa (Thunb.)  B. N o rd . ,  comb, 
nov.

A rcto tis nodosa  T hunberg  1823 p. 711. -  Pinardia 
nodosa  (Thunb.) Lessing 1831 p. 169. -  Ism elia  
nodosa  (Thunb.) Lessing 1832 p. 255. -  C hrysanthe
m um  nodosum  (Thunb.) De C andolle  1837 p. 65; 
H arvey  1865 p. 162; Hutchinson 1917 p. 116. -  Orig. 
coll.: H e rb .  T hunberg  no. 20785, Patrysberg , O ct. ,  
T hunberg  (U PS-T H U N B  holotype).

C hrysan them um  leptophyllum  D C . (incl. a .  trisetum  
DC.); D e C andolle  1837 p. 65. -  Orig. coll.: Drége 
6028, Olifantrivier (G-DC lectotype).

Illustr.:  Fig. 2. -  M ap 2.

A n erec t  s lender glabrous sh ruble t  up to ca  0.5 
m high, modera te ly branch ing mainly in the 
upper  parts ;  s tems and branches  becoming nude 
and kno t ty  with old leaf-bases.  L ea ves  al ternate, 
closely set,  suberec t -e rec to -pa ten t ,  filiform, 
some entire and some 3-forked above  the middle

or pinnatipart i te  with 2 pairs o f  segments ,  1-4 cm 
long,  ca 0.5 mm wide,  h e rbaceous  or  subcoria- 
ceous ,  subterete-s l ight ly f la t tened,  minutely 
mucrona te .  Leaf-base  s o m ew h a t  decurren t ,  
swollen,  firm, yel lowish, up  to  1 mm wide,  
persistent .  P edunc le  erec t ,  5-20  cm long,  0.5-1.2 
mm thick,  faintly striate.

Involucre  1-1.5 cm wide;  ou te rm os t  involucral 
bracts  ovate  or  broadly ova te ,  many-veined,  
with nar row m em branous  margins ;  inner bracts  
oblong-obovate  with m e m b ran o u s  margins and 
t ips,  up to 1 cm long and 0.5(-0.7) cm wide,  
with o b tu s e - ro u n d ed  t ips; innermost  bracts 
smaller. R ecep ta c le  convex ,  nude.

Ray-florets  8-13, white.  T u b e  ca 2.5-3 mm 
long,  som ew hat  com pressed ,  glandular  e s p e 
cially in the upper  half. L am in a  elliptic-oblong, 
9-12 mm  long,  3-4.5 mm wide,  (4-)7-veined, 
apically shallowly 3-toothed.  Style branches  
f lat tened,  oblong,  with a central  resin excret ion.

Disc-florets  numerous .  Coro l la  3-4 mm long. 
T u b e  subcylindrical ,  1.2-2 m m  long,  densely 
glandular-hirsute in the upper  half. Limb cam- 
panulate ,  1.8-2 mm long; lobes tr iangular-ovate ,  
0.7-0.8 mm long, with a dist inct  resin gland 
near  the apex.  A nthers  1 .5-1.7 mm long incl. 
the broadly oblong-ovate  ob tuse  appendage.  
Style b ranches  0.6-0 .8  m m  long, f lat tened,  
t runcate.

A ch e n es  oblong-obova te ,  2 .5 -4  mm long and
2-3 m m  broad ,  c reamy white;  lateral wings 
0.2-0.5 m m  broad.  M edian  p a p p u s  scale 1-2 mm 
long, 1-1.5 mm wide,  glossy white with light 
brownish tinge; sublateral scales ca  0.5 mm long 
with often p remorse  apex.

Flowering period:  J u ly -S ep te m b er .

Cape Province. L . N a m a q u a la n d  D iv.: Between Hon- 
deklip Bay and Zwartlintjies R iver,  1924, Pillans 
(BOL) -  6 miles E S E  of H ondeklip  Bay, 1963, 
A cocks 23323 (K) -  V anrhynsdorp D iv.: Ebenezer ,  
D rége, a ,  a (K) -  Wind H o e k ,  1896, Schlechter 
8353 (BOL, G ,  K, L, S) -  C lanwilliam  D iv.: P a trys
berg, T hunberg  (U P S -T H U N B ) -  B etween Langevalei 
and H eerenlogem ent,  Drége, a ,  b (G, K, L, S, SAM); 
Olifantrivier, Drége 6028 (G-DC) -  Lam berts  Bay, 
1925, flowered in M rs. !e R o u x ’s garden 1926, Herb. 
Bolus. 18528 (K) -  L am berts  Bay R oad, cult, in 
Kirs tenbosch , N B G  578/26 (B O L, N B G ) -  Sandveld 
nearC Ianw illiam , 1941, L eipoldt 3577 (BOL, K, N B G , 
SAM).

D e  Candol le  knew  T h u n b e r g ’s A rcto tis  nodosa  
only from descript ion,  which explains why he 
could descr ibe the same species anew  as Chry-
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Fig. 2. L eucop tera  nodosa. - A :  Portion of plant, x  0.5. -  B: Leaves, x 3. -  C: Ray-floret, x 6. - D :  Disc-floret, 
x  6. -  E: C oro lla  of disc-floret laid out, x  6. -  F: S tyle of disc-floret, x  12.5. - G :  A nthers ,  x  12.5. -  H: A ch en e ,  
adaxial side (left) and abaxial side (right), x  6. - 1: Pappus scales, x 6. -  H , I: Schlechter  8353, otherwise Leipoldt 
3577.
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s a n th e m u m  lep tophy llum  and place it in a dif
ferent  sect ion from C. nodosum .

De C a n d o l l e ’s ß .  indivisum  is a different 
species,  which has repea tedly  (H arvey ,  H u tc h in 
son) been confused  with C. nodosum .  It is d e 
scribed be low  as L eu co p te ra  subcarnosa  B. 
N ord .

Leucop tera  n o d o sa  can be recognized by its 
non-fleshy,  nar row ,  al ternate leaves,  many o f  
which are trifid or  pinnatipart i te ,  and the pe r 
sistent  knot-l ike leaf-bases.  T h e  rays  are c o m 
parat ively large,  a n d  the corolla  lobes of  the 
disc-florets  have  a cent ra l  resin gland (a c h a r 
ac ter  also occur r ing  in L. oppositifolia).

In con t ra s t  to its congeners  L. nodosa  grows 
in sandveld .  It has  been  recorded  from Clan- 
william, V a n rh y n s d o rp  and L. N a m a q u a la n d  
Divisions,  and  the range  more or  less su r rounds  
the areas o f  the tw o  o ther  species, which  are 
confined to quar tz i te  ou tc rops  in V an rh y n s d o rp  
Division.

2. Leucoptera oppositifolia B. N ord . ,  sp. nov.

Orig. coll.: N .  & L. 1738. V anrhynsdorp  D iv .,  1 km 
N E  of K ersk loof ( = c a  10 km N W  o f  farm K om kans) ,  
quartzite ou tcrop , 8. IX. 1974 (S holotype, BM, BOL, 
C, E, G ,  K, L E , M , M O , N B G , PR E , W isotypes).

Ill us tr.: Fig. 3. -  M ap 2.

F ruticulus  ram osus erec tus  vel ascendens glaber. 
Folia  p lerumque opposita  linearia-oblanceola ta  vulgo 
integra leviter com planata  coriacea obtusa . P edunculi 
±  erecti nudi usque ad 18 cm longi. Invo lucrum  late 
cam panulatum ; involucri bracteae c. 16-18 imbricatae 
late ovatae-ellip tico-oblongae herbaceae, margine et 
apice m em branaceae ,  intimae breviores ±  oblongae 
subm em branaceae t ru n ca tae  vel em arginatae. Flores 
radii c. 8 (6-11) albi erubescen tes ,  lam ina obovato- 
oblonga-elliptico-oblonga usque ad 7 mm longa et 3.5 
mm lata 5-7-nervia apice tridentata. Flores disci 
lutei, corolla superne cam panulata ,  lobis deltoideo- 
ovatis glande resinosa subapicali instructis. A chaen ia  
valde com planata  bialata ambitu late oblongo-obovata , 
facie adaxiali laevi leviter costata , facie abaxiali 
striata, m adefacta  valde m ucosa. Pappi squam ae 3 
adaxiales albae scariosae ,  quarum  1 mediana rotun- 
d a ta -o v a ta  usque ad 2 mm longa et 1.5 mm lata, 
2 sublaterales oblongae minores.

E rec t  or  ascending  shrublets  2-6  dm high, m o 
derately to richly branched .  L ea ves  oppos ite  
(rarely some subopposi te  or  al ternate) ,  ra the r  
laxly set  ( in ternodes  mostly 0.5-1 cm, s o m e 
t imes up to 2 cm long), l inear-oblanceoia te ,  
0.5-2(-2.5)  cm long,  l -2 ( -3 )  mm thick,  s o m e
what  narrowed tow ards  the base,  usually entire,

seldom 3(-4)-lobed below the middle,  som ew ha t  
Battened,  leathery,  greyish green,  ob tuse.  
Peduncles  erec t ,  often f lexuous when young,  
5-18 cm long, 0.6-1 mm thick,  faintly str iate.

Involucre  0 .6-1.3 cm wide. O u te r  (visible) 
involucral brac ts  ca  12, broadly ovate to elliptic- 
oblong,  with 5-7  faint resiniferous veins,  h e r 
baceous,  with brownish  m em branous  margins 
and o b tu s e - ro u n d ed  tips. Innermost  involucral  
bracts  4-5,  shor te r  than  the largest ou te r  ones,  
±  oblong,  t runca te -em arg ina te ,  subm em bran-  
ous.  R ecep tac le  convex-hem ispher ica l ,  nude.

Ray-florets  ca  8 (6-11). T u b e  1-1.3 mm long, 
som ew hat  com pressed ,  glandular  in the upper  
part. Lamina  oblong-obovate-e l l ipt ic-oblong,
3-7  mm long, 2.5-3.5 mm wide,  5-7-veined ,  
apically shallowly 3-lobed,  white,  becoming 
p ink-reddish  and reflexed when old. Style 
branches  0.3-0.5 mm long, oblong, slightly 
emarginate ,  with a cent ral  resin excret ion.

D isc-florets  25-50.  Coro lla  2.4-2.8 mm long. 
T u b e  1-1.3 m m  long, broadly cylindrical,  glan
dular-hirsute in the upper part.  Limb campanu-  
late, ca  1.5 mm long; lobes del toid-ovate,
0.5-0.7  mm long, with a small resin dot  near  
the tip (rarely 2-3 dots).  A nthers  ca 1 mm 
long incl. the ovate-tr iangular  o b tu s e - s u b a c u te  
appendage .  Style b ranches  ca  0.5 mm long, 
with a central resin excre t ion,  t runcate .

A ch en es  broadly  oblong-obovate ,  2.5 -3 .5  mm  
long, 2-3 mm  wide,  with 3 veins and 2 incom 
plete resin canals ,  glossy w hi te -bone-w hi te ;  
lateral wings ca 0.5 mm broad.  Median p a p p u s  
scale rounded-ovate ,  white,  1-2 mm long, 1-1.5 
mm wide. Sublatera l  pappus  scales oblong,  0.7-1 
mm long, 0.5-0 .8  mm wide.

Pollen  grains ca  3 7 x 3 9  g  (spines included).  
Total  num ber  of  spines in one pollen grain ca 
38. Exine as in L. subcarnosa.

Flowering period:  A ugus t -Sep tem ber .

Cape Province. Vanrhynsdorp D iv.: 2 miles S of 
K om kans station, quartz ite  area W of the road, 
1962, N . 952 (E, K, M , S) -  Kom kans station, at 
the river, quartzite area  E of the road, 1962, N . 977 
(BM, S) -  1 km N E  of Kerskloof ( = c a  10 km N W  of 
farm K om kans), 1974, N . & L. 1738 (BM, BO L, C, E, 
G ,  K, LE, M , M O, N B G , PRE, S, W).

This  new species is dist inguished i.a. by its 
opposite ,  non-fleshy leaves, and the resin glands 
in the corolla  lobes.  T h e  latter charac te r  recurs 
in L. n o d o sa , which,  however ,  has al ternate,
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fil iform, often trifid leaves with a distinctly 
swollen base ,  and  larger florets.

L. oppositi fo lia  is only known from my own 
col lect ions near  K o m k an s  in the nor thw es te rn  
co rner  o f  the Kners  V lak te  region. Like L.  
subcarnosa  it is apparently  confined to  quartzi te  
ou tc rops .

3. Leucoptera subcarnosa  B. N o rd . ,  sp. nov.

Orig. coll.: N o rd e n s tam  796, V anrhynsdorp  D iv ., 6 km 
N  o f  H o lr iv er  station, quartzite ou tcrops near M oed- 
verloor, 28. VII. 1962 (S holotype, BM, E , K, M, NBG 
isotypes).

C hrysan them um  leptophyllum  D C. ß  indivisum  
D C .;  De C andolle  1837 p. 65. -  Orig. coll.; Drége 
2831, Klein N am aqualand  (G-DC holotype).

Illus tr.: Figs. 4, 5. -  M ap 2.

F ruticu lus  humilis glaber. Folia  alterna linearia-oblan- 
ceo la ta  integra vel 2-3-fida subcarnosa teretia vel 
com planata , apice ob tusa  p lerumque minute apiculata. 
P eduncu li erecti nudi usque ad 30 cm longi. Involuc- 
rum  late cam panulatum ; involucri bracteae c. 16-18 
im bricatae late ovatae-ellip ticae herbaceae, margine 
e t apice m em branaceae ,  intimae breviores ±  oblongae 
subm em branaceae  truncatae. Flores radii plerumque 
8 (6-11) albi erubescen tes ,  lamina elliptico-oblonga- 
oblongo-obovata usque ad 1 cm longa et 0.5 cm lata 
4(-7)-nervia, apice tridentata vel subintegra, demum 
reflexa. Flores disci lutei, corolla superne campanu- 
lata, lobis triangulari-ovatis sine canali resinifero vel 
glande resinosa. A chaen ia  valde com planata  bialata 
am bitu ob longo-obovata-ellip tico-rotundata , facie 
adaxiali laevi leviter costata ,  facie abaxiali striata, 
m adefacta  valde mucosa. Pappi squam ae 3 adaxiales 
albae scariosae, quarum  1 mediana ro tundata -la te  
obova ta  usque ad 2.5 mm longa et lata, 2 sublatera- 
les ob longae-ro tundatae  minores.

A  low shrublet ;  s tems and branches  short,  
often decum ben t ,  up to 10 cm long or  seldom 
longer.  L ea ves  a l ternate (or rarely subopposite) ,  
ra ther  closely set on young b ranches ,  more  sca t
tered on older  branches,  l inear -oblanceola te ,  
som ew ha t  nar row ed  towards  the base ,  0.5-3(-4)  
cm long,  l -2 .5 ( -4 )  mm wide,  entire  or some
2-3(-4)- toothed  or  -lobed above  the middle,  
som ew ha t  f leshy, terete or  f lat tened,  slightly 
greyish green,  smooth ,  mostly ob tuse and mi
nutely apiculate,  somet imes  with rounded  tips. 
P edunc les  erec t ,  5-30 cm long, tere te,  smooth  or  
faintly striate.

Involucre  1-1.5 cm wide,  cons ist ing o f  8-9 
oute r  and 8-9 inner involucral  bracts .  O u te r  
involucral  bracts  broad ly  ovate- rounded-e l l ip t i c  
with o b tu s e - ro u n d e d  tips,  2.5-8  mm long,  3-5 
mm wide,  indist inct ly many-ve ined ,  he rbaceous  
with m em branous  margins and tips. In n e r  in vo
lucral bracts  shor ter  than the  largest  ou te r  ones ,  
subm em branous ,  ±  oblong,  t runca te  or  p r e 
morse.  R ecep tac le  convex ,  nude.

R ay-florets  usually ca  8 (6-11). T u b e  c a  1.5 
mm  long, somew hat  f lat tened,  sparsely glan
dular.  L am ina  el l ip t ic-oblong-oblong-obovate ,
4-10 m m  long, 2.5-5 mm  wide,  usually with  4 
main veins and  0-3  addit ional  ±  incomplete 
veins,  white,  eventually of ten pink or reddish 
and revolute ,  apically 3-toothed or  subentire.  
Style branches  oblong, f la t tened,  som ew hat  
emarginate,  with an e longated  central  resin 
excret ion.

D isc-florets  20-50.  Corolla  3 .5-4  mm long. 
T u b e  1.5-2 mm  long,  subcylindrical ,  glandular .  
Limb cam panula te ,  ca  2 m m  long; lobes tr ian
gular-ovate,  ca  1 mm  long, without  midvein  or 
resin gland.  A nthers  1.2-1.3 m m  long incl. the 
ova te-cordate  or  broad ly  tr iangular-ovate ob tuse  
appendage .  Style b ranches  ca  0.7 mm long,  
oblong,  with a central resin excre t ion ,  t runcate.

A chenes  ob long-obovate-e l l ip t ic - rounded in 
outl ine,  3-4 m m  long, 2-3 .5 m m  wide,  glossy 
white or  bone-whi te ,  with 2 incomplete resin 
ducts.  M edian  p a p p u s  scale o rb icu la r -b road ly  
obovate ,  1.5-2.5 mm  long and wide,  white,  
somet imes  with a light purplish tinge.  Sublateral 
pappus  scales oblong-rounded ,  0 .7-1 .5  m m  long 
and wide.

Pollen grains  ca  40x43  p  (spines included). 
Exine ca  11 p  thick,  usually equally thick at 
poles and equa tor .  Supratec tal  spines ca  3 p  
long, pointed with solid tips superimposed  upon  
a minute  spheroidal  hole.  Total  n u m b e r  o f  spines 
in one pollen grain ca  40 (10-12 in one meso-  
colpium),  spaced  approximate ly  8 - 9 p  from each 
other.  T ec tu m  cont inuous ,  undula ted ,  slightly 
less than 1 p  thick,  consist ing o f  minute intratec-  
tal bacula faintly discernible in optical cross-  
sect ion.  T e c tu m  bulging be low spiny processes ,  
amalgamat ing with the latter  to a supra tec tal

Fig. 3. Leucoptera oppositifolia. -  A: Habit, x 0.5. -  B: Capitulum from below, x 3. -  C: Series of involucral 
bracts from one capitulum, x 3. - D :  Ray-floret, x 6 , - E :  Style branches from ray-floret, x 25. - F :  Disc-floret, 
x 6. - G :  Corolla of disc-floret laid out, x 6. - H :  Style of disc-floret, x 25. - I :  Anther, x 25. -  J: Achene, adaxial 
side (left) and abaxial side (right), x 6. -  A, D-I: N. 952. -  B, C, J: N. & L. 1738.
10 -  B o ta n i s k a  N o t i s e r
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Fig. 4. L eucop tera  subcarnosa . - A :  H ab it ,  x 0.5. -  B: Series of involucral bracts  from one capitulum , X 3. - C ,  
D: Ray-florets, x 6. -  E, F: Disc-florets , x 6. -  G: Corolla of  disc-floret laid ou t,  x 6. H: Style o f  disc-floret, 
x 12.5. -  I: A nthers ,  x 12.5. -  J: F ilam ent collar, x 100. -  K: Floral gland, x 250. -  L: A chene, adaxial side 
(left) and abaxial side (right), x 6. -  A, L: N. 1025. -  B, C ,  E: N . & L. 1418.- D ,  F - K :  N. 796.

spiny unit ca 5 p  high and  5 p  wide a t  the base.  
Infratectal bacula  2 -4  p  long, usually branched  
distally,  occas ional ly  de tached  from the u n d e r 
lying nexine.  N e x in e  compact ,  ca  1 p  thick,  
slightly thicker in the apertural  a reas .  Colp i  ca  
13x5 p  with s o m ew h a t  acute ends .  O r a  lalon- 
gate,  3 x 6 p ,  to slightly lolongate,  5 x 3 p .

C h ro m o so m e  num ber:  2 n =  18. (Counted in root  
tip mitoses  from six plants ,  grown from seeds 
o f  N.  2930; paraff in me thod ,  N avash in -K arpe -  
chenko  fixat ive,  crysta l  violet s taining.)

Flowering period:  J u ly -S ep te m b er .
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Cape Province. Vanrhynsdorp Div.: Between Zw art  
D o o m  River and G ro e n  River, Drége, ß , a (G ,K , L); 
Klein N am aqua land ,  Drége 2831 (G-DC) -  Bitterfon- 
tein. 1897, Schlechter 11034 (BOL, G ,  K, L, S) -  
K nech ts  vlakte, 1941, Bond 1114 (NBG), Esterhuysen 
5396 (BOL, K) -  6 km N of H olriver station, near 
M oedverloor,  1962, N . 796 (BM, E, K, M, N B G , S), 
N .  895 (S), 1963, N .  2930 (S), 1970, Hall 3689 (K), 
1974, N .  & L. 1581 (K, LD, M O, S), N. & L. 1615 
(BM, S) -  4 miles N o f  K oekenaap, kopje W of the 
road , 1962, N .  1025 (BO L, E , K, M , S) -  6 miles 
N o f  K oekenaap , quartz ite  area E o f  the road, 1962, 
N . 936 (E, K, S) -  4 km N of K oekenaap , 1.5 km 
E of the  road, 1974, N . & L. 1662 (BM, K, M O, N B G , 
S); betw een the road and the railway, 1974, N . & L. 
1685 ( S ) - 8  km E on Kliprand road from road junction 
4 km N  of Bitteifontein, 1974, N . & L. 1418 (BM, 
BOL, E, K, M O , S) -  6 km E on Kliprand road from 
road junction  4 km N of Bitterfontein, 1974, N . & L. 
1458 (M , N B G , S).

L . subcarnosa  was  first described by D e  C a n 
dolle as a  variety of  C hrysan them um  lepto- 
p h y l lu m  D C . ,  which is a synonym o f L .  nodosa .  
It has ever  s ince been confused with the latter

I spec ies,  and only scanty material has been 
available until recently.

L. subcarnosa  is character ized ,  i .a. ,  by the 
short  s tems,  ra ther  densely  set and somewhat 
f leshy leaves, and the absence  of  resin glands in 
the corolla  lobes.  It is a quite  variable species, in 
spite of  its res tr icted range in quartzi te  areas o f  
V anrh y n sd o rp  Division. T h e  small local popula
tions may differ in habit,  leaf shape ,  length of  
peduncles  and rays,  etc.

T h e  M oedver loo r  populat ions have entire,  
almost  tere te and rather  long leaves (ca 2 cm) 
and somet imes  very  long peduncles  (20 cm or 
more).  A very similar type grows 6 miles N of  
K o ek en aap  (N. 936), but this has on an average 
s hor te r  rays.  T h e  other  K oekenaap  populat ions 
have shor te r  leaves (usually about  1 cm),  which 
are more  f lat tened and frequent ly 2-3-lobed 
above  the middle,  and general ly shor te r  pedun
cles. T h e  populat ions N E  of Bit terfontein have 
a similar habit,  but most  leaves are apically
3-4-toothed  and not  distinctly apiculate. Final ly,  
two collect ions without  precise locality (Bond 
1114, Es te rhuysen  5396) and Schlechte r  11034 
from Bit terfontein differ from all o thers  by the 
more  elongate and  laxly foliated branches  and 
the unusually large rays (Fig. 5).

Although the differences mentioned  are re 
garded  as insufficient for  t axonom ic  recognit ion,  
they  are never the less  interest ing from an evolu
t ionary  point o f  view. Possibly they  represent
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local non-adapt ive  variat ions,  which have 
becom e  fixed in the popula t ions  by means  of  
genetic  drift. Like m any  o the r  taxa  in the Kners  
Vlakte  a rea  of  V a n rh y n s d o rp  Division,  the local 
popula t ions  are confined to quar tz i te  ou tc rops ,  
which  are of ten separa ted  by large tracts  of  
sand with a very different  vegetat ion.  T h e  
populat ion size may be very small,  especial ly 
in dry years,  which are indeed prevalent  in 
this region.  M a n y  local endem ics  of  this area  
are well nigh imposs ible to find for periods of  
several  years ,  until they  suddenly  f lourish 
again in favourable  years like 1962 and 1974. 
Such cl imatic f luctuat ions,  which  reduce  popula
tion sizes drast ical ly,  may favour  an evolution 
by random  fixat ion of  non-adap t ive mutat ions in 
these  isolated popula t ions .

Scyphopappus  B. N o r d . ,  gen.  nov.

Typus:  S . fru te scen s  (Less .)  B. N ord .

F ruticulus  erectus  glaber. Folia  a lterna angusta trilo- 
bata  vel pinnatipartita  app lanata  coriacea. Pedunculi 
term inales m onocephali subnudi, bracteis paucis 
instructi. C apitula  heterogam a, flosculis marginalibus 
femineis ligulatis fertilibus, flosculis disci herma- 
phroditis fertilibus. Invo lucri bracteae  imbricatae 
ova tae -ob longae ,  margine m em branaceae ,  apice 
appendice scariosa dilatata orna tae . R ecep tacu lum  
conicum  nudum . F loscu li radii 8-13 albi, tubo leviter 
com planato  glanduloso, lamina 5-7-nervia. A chaenia  
com plana ta  trialata glabra eglandulosa fusca, alis 
duabus lateralibus, una adaxiali. P appus oblique 
cyathiformis. F losculi d isci ac tinom orphi,  tubo glan
duloso, limbo cam panulato  quinquelobato . A chaenia  
subangulata  anguste  trialata glabra eglandulosa, pappo  
oblique cyathiform i coronata .

Erec t  g labrous  shrublet .  Leaves  a l terna te ,  trilo
bate or pinnatipart i te  with linear segments ,  cori
aceous ,  f lat tened ,  apical ly obtuse  and apiculate.  
P edunc les  terminal ,  solitary,  monocephalous ,  
with a few small bract- l ike leaves.

Capitula  he te rogam ous ,  radiate.  Involucre 
broadly cam panula te .  Involucral bracts  imbri
ca ted ,  ova te -ob long ,  indist inct ly veined,  her- 
bac e o u s - s u b c o r ia c e o u s  with m em branous  m ar 
gins and a dilated scar ious  apical  appendage.  
R ecep tac le  conical ,  naked.  A chenes  hetero-  
morphic.

R ay-fiore ts  8-13.  T u b e  subcom pressed ,  glan
dular .  L a m in a  5-7-veined,  ob tuse ,  ent ire;  upper 
surface  coll iculate,  lower  surface smooth .  Style 
b ranches  oblong,  t runca te.  A ch e n es  dorsiven- 
tral ly com pressed ,  3-winged with 2 lateral wings
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Fig. 5. L eu co p tera  subcarnosa, e rect ,  laxly leafy, large-flowered f o r m . - A :  Habit,  x  0 .5 . - B :  Series of involucral 
b rac ts  from  one capitulum, x  3. - C :  Capitu lum  from below, x 3. - D :  Ray-floret, x  6. - E :  Disc-floret, x  6. -  F: 
Corolla  o f  disc-floret laid out, x 6. - G :  Style of disc-floret, x  12.5. -  H: Anthers, x 12.5. -  E s terhuysen  5396.

BOT. N O T IS E R  129 (1976)
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and 1 adaxial  wing,  glabrous,  eglandular,  b rown.  
P appus  obliquely cup-shaped ,  abaxially emar-  
ginate.

D isc-florets  ±  act inornorphic,  with a glandular  
cylindric tube  and  a campanula te  5-lobed limb. 
A n th e rs  with a t riangular-ovate subacute  apical

appendage.  Endothec ia l  cells with thickenings 
on vertical walls (non-polarized tissue).  F i la 
ment collar  basally dilated with larger  cells. 
Style b ranches  truncate ;  style base slightly 
swollen,  part ly immersed  in a short ,  broadly 
cylindric nectary .  A c h e n e s  turb inate-oblong,
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so m ew h a t angular, narrow ly and obscurely
3-winged, ca  5-veined, glabrous, eglandular, 
abaxially  r ibbed . P appus  as in ray-florets.

Corolla g la n d s  s tipitate, multicellular, with a 
large te rm inal cell.

Pollen  grains isopolar, radially sym m etrical,  
±  sphero ida l ,  d istinctly 3-lobed in polar view, 
tec ta te ,  c rass isex inous ,  3-colporate. Infratectal 
bacu la  v ery  distinct.

Species l , C a p e  Province.

1. S cy p h o p a p p u s fru tescen s (Less.)  B. N o rd . ,  
com b. nov.

Pinardia f ru te scen s  Lessing 1831 p. 168. -  Ismelia  
f ru te scen s  (L ess .)  Lessing 1832 p. 255. -  C hrysanthe
m u m  carnosu lum  D C .,  nom. illeg.; D e  Candolle 
1837 p. 65, quoad  syn. sed excl. descr. et specim. 
-  C. thunhergii  H arvey  1865 p. 162, nom. illeg.; 
H u tch inson  1917 p. 116. -  Orig. coll.: H erb . Thun- 
berg no. 20183, “ Pyrethrum fru tescens  2, e Cap. b. 
spe i” , T h u n b erg  (U PS-T H U N B  holotype).

C. f ru te scen s  auct. non L.: T hunberg  1823 p. 
693 p.p.

Illustr.:  F ig. 6.

A m odera te ly  branching  shrublet, a few dm  high. 
L ea ves  o ften  crow ded  on b rachyblasts ,  linear, 
som e 3-lobed above  the middle, o thers  pinnati- 
parti te  w ith usually  2 pairs of lobes, 0 .5-2 .5  cm 
long, ap icu la te  with an eventually  firm point; 
leaf segm ents  0.5-1 mm wide. P edunc les  erect,  
naked  excep t for 1 or 2 small b rac ts  in the 
low er half, 7-15 cm long, 0.5-1 mm thick, striate.

Invo lucre  8-12 mm wide, 5-7 mm high; 
involucral b racts  with brow n m em branous  
margins and a scarious, subpellucid, som ew hat 
lacera ted , pale b row nish  and glossy appendage; 
appendage  o f  innerm ost bracts largest, m uch 
dilated, ca  3 mm long and 5 mm wide.

R ay-flore ts  probably  white. T ube  1.5-2 mm 
long. L am in a  narrow ly  elliptic-oblong, ca  10 mm 
long and  2 mm wide. Style b ranches  fla ttened, 
oblong, trunca te .  A ch e n e  (im m ature) broadly 
oblong in outline, with a convex abaxial side, 
trialate w ith firm brow n wings. P appus  an 
oblique firm cup, adaxially 1-1.5 mm long, 
t ru n ca te ,  abaxially deeply em arginate  and  only 
ca 0.5 m m  long or less.

D isc-florets  probably  yellow. Corolla  2 .5-2 .8  
mm long. T u b e  1-1.3 mm long. Limb cam panu- 
late, ca 1.5 mm  long; lobes deltoid, ca 0.5 mm 
long, w ithou t midvein and resin ducts. A nthers
1.3-1.5 m m  long inch appendage. Style b ranches

ca 0.5 mm long. A ch en e  ( im m ature) som ew hat 
angular and obscurely  tr ia late , 5 -6-ribbed  
abaxially , w ithout m yxogenic  cells. P a p p u s  as 
in ray-florets.

Pollen  grains spheroidal to  pro la te-sphero idal,  
ca  32x30-32  g  (spinules included). E x ine  at 
equa to r  (centre  o f  m esocolpia) 8-10 p., at poles 
ca  6 g  th ick. S upratec ta l spinules finely pointed 
with solid tips, 2.5-3 g  high, spaced 6 -7  g  from  
each  other. T o ta l n um ber  o f  spinules in one 
pollen grain ca  28-30 (ca 12 in one  m esocol-  
pium). T ec tu m  con tinuous , undulated , slightly 
less than 1 g  th ick, w ith  minute intratectal 
bacula  visible in optical c ross-sec tion . In f ra te c 
tal bacula well developed , 2-3 g  long, b ranched  
distally. N ex ine  com pac t,  ca  1 g  th ick. Colpi 
with acum inate  ends, ca 19x5  g .  O ra  som ew hat 
rounded , ca 5x  5 g .

F lowering period:  N o t  know n.

Sine loco.  C ap . b. spei, T hunberg ,  H erb .  T hunberg  
no. 20183 (XJPS-THUNB).

T h e  exac t geographical origin of this in teres ting  
taxon is unfortunately  not know n. In general 
appea rance  and especially  in involucre the p lan t 
looks very  m uch like an Ursinia, but the achenes  
and pappus are  very  different.

T he  species has only been  co llected  once , viz. 
by T h unberg ,  w ho confused  it w ith ano th e r  
species  (C ym bopappus  adenoso len ,  cf. below) 
and misidentified it as C h rysa n th em u m  f r u te s 
cens  L. (= A rg yra n th em u m  fru te sc e n s  (L .) 
Sch. B ip., C anary  Is lands). L ess ing  realized 
the mix-up and described  the species as Pinardia  

fru te sc e n s  L ess .  H o w e v e r ,  the confusion was 
perpe tua ted  by D e  C andolle ,  w ho in troduced  
the nam e C h rysa n th em u m  carnosu lum  D C .,  
citing Pinardia fru te sc e n s  L ess ,  as a  synonym . 
D e  C an d o l le ’s ep ithet becom es nom encla tura lly  
a synonym  to our species, a lthough his desc r ip 
tion and  specim en cita tions apply to  the o the r  
T hunberg ian  species (C y m b o p a p p u s  a d en o 
solen).  H a rv e y  re-nam ed o u r  spec ies  C hrysan
th em u m  thunhergii  H a rv . ,  also a  superfluous 
nam e accord ing  to the p resen t  rules o f  n o m e n 
clature. See fu rther N o m en c la tu ra l  no te  under 
C ym bopappus  adenoso len .
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Fig. 6. Scyphopappus frutescens. -  A: Portion of plant, x 0.5. -  B: Leaves, x 3. -  C: Involucre, x 3. - D :  Ray- 
floret,, x 6. -  E: Achene of ray-floret, abaxial side, x 6. - F :  Disc-floret, x 6. -  G: Corolla of disc-floret laid out, 
x 6 . - H :  Achene of disc-floret, abaxial side, x 12.5. -  I: Style of disc-floret, x 12.5. -  J: Anthers, x 12.5.- K :  
Filament collar, x 100. -  L: Corolla gland, x 100. -  Herb. Thunberg 20183, Typus.

Cymbopappus B. N ord ., gen. nov.

Typus: C. lasiopodus  (H utch.) B. N ord .

Frutices  erecti g labrescentes-subglabri a u t caudex sub-  
terraneus  lignosus caules lanatos glandulosos edens. 
Folia a lterna  anguste integra vel lobata-pinnatipartita  
sub tere tia -com planata  herbacea-co riacea  pubescen- 
tia-g labrescentia  im presse glandulosa. Pedunculi  t e r 
minales monocephali breves aut longi. Capitula  
he terogam a, flosculis marginalibus femineis ligulatis 
fertilibus, flosculis disci hermaphroditis  fertilibus.

Involucri bracteae  imbricatae ovatae -lanceo la tae  vel 
ob longae-spa thu la tae  coriaceae glandulosae pubes- 
cen te s-g lab rescen tes ,  margine et apice m em branaceae. 
R ecep tacu lum  convexum  nudum . Flosculi radii 9-21 
albi vel e rubescen tes ,  tubo leviter com planato  glandu- 
loso, lamina 4(-5)-nervia subtus glandulosa. Flosculi  
disci num erosi, corolla  lutea sub tubu losa , tubo paulum 
spongioso glanduloso, limbo angusto  quinquelobato. 
A chaen ia  oblonga exalata cos ta ta  plerum que quin- 
quenervia glandulosa, m adefac ta  plus minusve 
m ucosa. Pappus  oblique cyathiform is.
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E rec t m uch-b ranched  shrubs, or caudex  su b 
te rra n ean ,  lignified, emitting h erbaceous  or 
suffru ticose  aerial s tem s; woolly or g labrescent 
or nearly  glabrous. L ea ves  a l te rna te ,  closely 
set, linear-filiform, entire  or lobed-p innati-  
partite , som etim es with additional lobes from 
the leaf-base  (“ pseudos tipu les” ), su b te re te -  
f la ttened , h e rb ac eo u s-c o r iace o u s ,  p u b e sc e n t -  
g lab rescen t,  with im pressed glands in hollows or 
fu rrow s, apically ob tuse ,  m u c ro n a te  o r  acu 
minate. P edunc les  term inal, solitary, m onoce- 
phalous, nude , bu t som etim es very  short.

C apitu la  he terogam ous, radiate. Involucre 
h em ispherica l-cup-shaped . Invo lucra l bracts  
im brica ted , o v a te -ob long -lanceo la te  o r  spath- 
ulate, co r iaceous  with brow nish  m em branous  
margins and  tips, g landular and floccose- 
woolly o r  g labrescent. R ecep tac le  c o n v e x -h e m i
spherical or subconical, nude.

R ay-flo re ts  9-21, fertile, w h ite -p ink ish . T u b e  
so m ew h a t com pressed , glandular. Lam ina 
4(-5)-veined , with upper  surface  colliculate and 
lower su rface  sm ooth  and  laxly glandular, 
apically 3-fid. Style b ranches  oblong, truncate .  
A c h e n e s  oblong, te re te  or angular, usually 
5-ribbed and  5-veined (som etim es with vestigial 
additional veins), glandular with broad sessile 
glands, w ith  m yxogenic cell layers  especially  
abaxially . Pappus  obliquely cup-shaped , 
abaxially  em arginate , white , scarious , opaque.

D isc-florets  num erous, yellow. C orolla  ±  
ac tinom orph ic  with a som ew hat spongy g landu
lar tube and a narrow  5-lobed limb. A nthers  
with ova te -o b lo n g  o b tu se -su b tru n c a te  apical 
appendage . Endothecial cells e longate  with 
num erous  thickenings on vertical walls. A n the r  
base o b tu se .  F ilam ent collar oblong, o f  subequal 
cells. S tyle  fertile with trunca te  b ranches; base  
no t m uch swollen, partly im m ersed  in the short 
and som etim es  indistinct nec tary . A ch e n es  and 
pappus as  in ray-florets, bu t  pappus often 
shorter.

Corolla g lands  large, sessile, consisting  o f  one 
broad cell and a double foot-cell.

Pollen  grains isopolar, radially sym m etrical,  
sphero idal to obla te-sphero idal,  tec ta te ,  crassi- 
sex inous, 3-colporate. In fra tec ta l  bacula  very 
distinct.

Species 3, Cape P rov ince, T ran sk e i  and 
T ransvaa l.

1. Cymbopappus lasiopodus (H utch .)  B. N o rd . ,  
com b. nov.

C hrysan them um  tasiopodum  Hutchinson 1936 p. 84. -  
Orig, coll.: Schlechter 3846, Transvaal,  Lydenburg  
D iv .,  in cliv. mont. E landspruitbergen, 7600 ft, 3.XII. 
1893 (K holotype).

Illustr.:  Fig. 7. -  M ap 3.

C audex  sub te rranean ,  w oody, ±  rounded  or 
oblong, 1-3 cm in d iam ., crow ned  with greyish- 
brow n dense  wool. S te m s  erec t,  herbaceous  or 
suffru tescent, up to 40 cm high, m onopodial 
with several suberec t lateral b ranches, ca  2 mm 
thick, distinctly ribbed-stria te , laxly woolly and 
glandular with sessile rounded light-yellow 
glands. L eaves  a l ternate , closely set, im bricated 
on young  shoots , suberec t and som ew hat in
cu rved , p innatipartite  w ith 2-5 pairs o f  lobes and 
some additional ±  reflexed or recurved  lobes 
from the leaf-base, 0 .5 -1 .5  cm long, sparsely  
se tose  or subglabrous, distinctly g land-dotted ; 
rachis 0 .5-1 mm broad , distinctly m idribbed  
basally on the abaxial side; leaf lobes filiform- 
subulate , 1-4 mm long, 0 .2-0.5 mm thick, 
acum inate-m ucronate  w ith elongated thin tips. 
P eduncles  te rm inal, solitary, simple, (5-) 10-20 
cm long, laxly leafy in the lower part,  o th e r 
wise nude, ribbed-s tria te , laxly woolly and  glan
dular.

Involucre  broadly and  shallowly cup-shaped , 
ca  1.5 cm wide. Involucral bracts  im bricated, 
ca  20-30, lanceo la te-ob long , coriaceous with 
brow n m em branous  margins and tips, g labrous 
o r  subglabrous with scattered  wool hairs, gland- 
do tted , ob tuse ; ou te r  b rac ts  ca  3-4  mm long and 
1 mm wide, inner b racts  ca 6 -8  mm long and 
3-4  mm wide. R ecep tac le  convex , nude.

Ray-florets  ca  13, white. T ube  1-1.5 mm long, 
g landular. L am ina  7-10 mm long, 1.5-2 mm 
wide, narrow ly  oblong, 4-veined, with a papillate 
upp er  surface and  sm ooth  lower surface , 3- 
too thed  at the  apex. Style branches ca  0.4 mm 
long, trunca te .  A c h e n e  narrowly oblong, sub- 
te re te ,  g labrous, apically glandular, 5-ribbed. 
P appus  obliquely cupshaped , 1-2.5 mm  long, 
much em arginate  abaxially , trunca te ,  o paque ,  
white.

Disc-florets  yellow. Corolla  2.5-3 mm long. 
T u b e  0 .8 -1 .2  mm  long, glandular with sca tte red , 
broadly  ob long -ro u n d ed  glands. L im b narrow ly  
cam panu la te ,  1.5-1.8 mm  long; lobes narrow ly  
tr iangular-ovate , 0 .5 -0 .7  mm long, papillate
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Fig. 7. Cym bopappus lasiopodus.  - A :  H ab it ,  x  0.5. -  B: Leaves, x  6. -  C: R ay-floret,  x  6. - D ,  E: Ray-floret 
achenes,  abaxial side, x  6. -  F: Disc-floret, adaxial side, x  6. -  G: Disc-floret, abaxial side, x  6. - H :  Style 
branches from disc-floret, x 25. -  E A nthers ,  x  25. -  J: F ilam ent collar, x 100. -  K: F loral glands, x  100. -  A , 
C ,  D , F -K :  Codd & D e  W inter 3285. -  B, E: Prosser 1507.

tow ards  the acute and som ew hat cucullate  apex. 
A n th e rs  1-1.2 mm long inch the ovate-oblong 
o b tu se -su b tru n c a te  appendage. Endothecial 
cells e longate  with num erous thickenings on 
vertical walls. A n th e r  base obtuse . F ilam en t

collar distinct, o f  transve rse ly  rec tangu la r  ±  u n i
form cells. S tyle te re te  w ith slightly swollen  
base, placed on and partly  im m ersed  in a 
broadly oblong n ec ta ry ; style b ran ch es  0 .4 -0 .5  
mm  long, trunca te .  A c h e n e  sub te re te ,  5 -ribbed,
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narrow ly  oblong, g labrous, apically glandular. 
P appus  obliquely  cupshaped , 0 .8 -1 .5  mm long, 
t runca te ,  w hitish , deep ly -com ple te ly  em arginate  
on the  abaxial side.

Flowering  period:  O c to b e r-D ece m b er .

Transvaal. L yd en b u rg  Div.: E landspru itbergen , 1893, 
Sch lech te r  3846 (K) -  8 miles E of Lydenburg  on 
road to Sabie, 1947, Codd & D e W inter 3285^ (K) 
-  12 miles E  of L ydenburg ,  1952, Codd 7600 (K) -  
19 miles W  o f  L ydenburg ,  1953, Codd 8046 (K, L) -  
B elfast D iv.:  N e a r  Belfast, near railway line, 1950, 
P ro sse r  1507 (K).

C. las iopodus  has  the characteristic  “ pyrophy- 
t ic ”  lifeform o f  m any grassland spec ies ,  viz. a 
su b te r ran ean  lignified caudex, from w hich new 
shoots  easily genera te  especially a f te r  fires. 
3n habit,  ecology and distribution the species is 
strikingly d ifferent from C. adenoso len ,  which is 
a sh rub le t from sou thern  C ape , and from  the 
densely  sh rubby  C. hilliardiae, w hich inhabits 
rocky  m ountain  slopes o f  the T ranskei .

T h e  te n d en cy  in the genus to develop  
“ pseu d o -s t ip u les”  is m ost p ro n o u n ced  in C. 
la s io p o d u s , the leaves o f  which are  provided 
with several m ore  or less reflexed lobes from 
the base.

T h e  species is confined to m ounta in  g rass
land (“ so u rv e ld ” ) in a small a rea  a round  L yden 
burg in the eas te rn  T ransvaal.

2. C ym bopappus hilliardiae B. N o rd . ,  sp. nov.

Orig. coll.: Hilliard & Burtt 7289, T ranske i ,  Mt. 
Ayliff D iv ., Mt. Insisw a, 17.XI. 1973 (E holotype).

lllustr.: Fig. 8. -  M ap 3.

Frutex  erectus  ram osus, rami floccoso-lanati dense 
foliati, vetusti nudi cinerei cicatricosi. Folia  a l tem a 
±  patentia  filiformia usque ad 4 cm  longa plerum que 
supra medium trisecta ,  aliquot integra vel pinnati- 
pa'rtita, parce lanata apice obtusa, basi d ilatata  trian- 
gulari nodosa post defoliationem pers is ten te .  Pedun-  
culi erecti parce lanati glandulosi subnudi,  foliis 
basalibus paucis simplicibus instructi. Invo lucrum  late 
cam panulatum ; involucri b racteae c. 30-35 imbricatae 
g landulosae parce  lanatae g labrescentes lanceo la tae -  
ob longae-spa thu la tae  carinatae, apice append ice  mem- 
b ranacea hyalina-brunneola  o m a tae ,  intimae minores 
subm em branaceae .  Flores radii 13-21 albi vel erubes- 
cen tes ,  lamina elliptico-oblonga usque ad 8 m m  longa 
et 4 mm lata 4(-5)-nervia, apice tr iden ta ta ,  subtus 
sparsim glandulosa. Flores disci num erosi;  corolla 
lutea, apice saepe rubella, glandulosa, su p em e  anguste 
cam panulata ,  lobis deltoideis. A ch a en ia  ±  oblonga 
cos ta ta  exala ta  glandulosa, facie abaxia le  m adefacta

paulum  m ucosa. Pappus  oblique cyathiformis scario- 
sus albus.

D en se  rounded  erec t sh rubs, repeated ly  b ranch 
ing in a som ew hat di- to po lycho tom ous  fashion; 
young b ranches  floccose-w oolly , densely 
leafy, becom ing nude w ith  age and m arked 
with pers is ten t leaf-bases. L eaves  a l ternate, 
closely set, ±  spreading, filiform, 2 -4  cm long, 
c a 0 .5  mm wide, mostly  tr isec t above the middle, 
often som e simple o r  p inna tipart ite ,  laxly woolly 
and som ew hat g labrescen t, im pressed-glandular, 
apically ob tuse ; leaf-base slightly dilated and 
alm ost half-clasping, with a central hunch, 
pers is ten t as a triangular scale  after abscission 
o f  the leaf. P edunc les  te rm inal ,  solitary, nude, 
excep t for a few sca tte red  simple basal leaves, 
5-15 cm long, ca 1 mm th ick , ribbed, laxly 
woolly and  glandular.

Involucre  widely cam panu la te ,  0 .8-1 .2  cm in 
diam. Invo lucra l bracts  ca  30-35, im bricated in 
abou t 3 -4  series, g landular, laxly floccose- 
woolly and ±  g labrescent; o u te r  b racts  narrowly 
o b long-lanceo la te ,  2 -4  mm long and 0 .5-1 .2  mm 
w ide, keeled and co r iaceous  in the middle; 
margins th inner, m em branous ,  colourless or 
b row nish ; tips m em branous ,  short, t runca te  or 
prem orse ; inner bracts  ob long -spa thu la te ,  5-6 
mm long, 1.5-2 mm wide, co r iaceous  and keeled 
in the middle, with thin, o ften  brow nish margins 
and  a som ew hat dilated, m em branous , light 
b row nish  or silvery, apical appendage , 2-3 mm 
long and wide; innerm ost b rac ts  smaller, na r
row ly oblong-spathula te , 3 -4  mm long, ca 0.5 
mm wide basally, w idening to 1-1.5 mm wide 
apically, subm em branous  with m em branous 
tips. R ecep tac le  convex , nude.

Ray-florets  13-21, w h ite -p ink ish .  T u b e  1-1.5 
mm long, slightly co m p ressed .  L am ina  elliptic- 
ob long, 7 -8  mm long, 2 .5 -4  mm wide, 4(—5)- 
veined; upper  surface dense ly  colliculate; lower 
surface  sm ooth , sparsely  g landular; apex 3-fid. 
S tyle b ranches  ca 0.5 mm long, trunca te -em ar-  
g inate; nec tary  short and indistinct. S tam inodes 
usually  p resen t.  A ch e n es  ±  oblong, ribbed, 
g landular, with m ucilaginous cel! layers (when 
soaked) especially  on the abaxial side. Pappus  
cup -shaped , 3.5-2 mm long, w hite , opaque, 
apically p rem orse- trunca te ,  abaxially  em arginate  
(0.5-1 mm  long).

D isc-florets  num erous (up to  200-300), yellow 
with often reddish  tips. C oro lla  2 .5-3 mm long,
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Fig. 8. Cym bopappus hilliardiae. - A :  Portion  o f  plant, x  0.5. -  B: Leaves,  x  3. -  C: Exceptionally much-lobed 
leaf, x 3. -  D: O uter ;  E: inner; and F: innerm ost involucral b racts ,  x  3. -  G :  Ray-floret, x  6. -  H: Ray-floret 
achene, abaxial side, x  6 . - I :  Disc-floret, x  6. -  J: Disc-floret achene, abaxial side, x  6. -  K: Corolla  of  disc- 
floret laid out, x  6. -  L: Style of disc-floret, x  1 2 .5 .- M :  A nthers ,  x 12.5. -  A: Hilliard & Burtt 7289. -  B, D -M : 
Hilliard & Burtt 6540. -  C: Schlechter 6458.

glandular. T u b e  ca  \  corolla length, subcylindri- 
cal or subangular, som ew hat spongy. Limb n a r 
row ly cam panula te , not much th icker than  the 
tube ; lobes deltoid, ca 0.5 mm long. A n th ers
1-1.2 mm long inch the broadly  ovate-oblong, 
o b tu se -su b tru n ca te ,  som ew hat keeled apical 
appendage; an ther  base ob tuse ; filament collar 
uniformly thick, o f  ±  equal subquadratic  cells. 
Style branches 0 .4-0 .5  mm long, trunca te .  
A ch e n es  as in ray-florets, but pappus shorter ,

0 .6-1 .5  mm long, abaxially som ew hat e m a r
ginate.

Pollen  grains sphero idal to ob la te-sphero idal,  
ca  2 8 x 3 0  p. (inch spinules). Exine at eq u a to r  
(centre  o f  m esocolp ia) ca  7 /x, at poles c a  5 g  
thick. Sex ine  (inch spinules) ca  5 /x th ick . 
S upra tec ta l spinules finely po in ted  with solid 
tips, ca 2 p  long, spaced  approx im ate ly  5 p. from 
each  other. T h e ir  total num ber in one pollen 
grain 30-35 (ca 12 spinules in one m esocolp ium ).
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T e c tu m  con tinuous ,  undula ted , slightly less than 
1 p  th ick , with m inute intratectal bacula, 
d is tinct in optical cross-section . Infratectal 
bacu la  well developed , 1-2 g, long, usually 
b ranched  distally. N ex in e  com pact,  uniform in 
th ickness ,  ca  1 /x thick. Colpi with acu te  ends,  
ca  15x 3 /x. O ra  la longate , ca 3 x 8  p .

F low ering  period:  N o v e m b e r-F e b ru a ry .

Transkei. M t.  A y l i f f  Div.:  M t Insiswa, 6500 ft, 1895, 
Sch lech te r  6458 (E fragment, L); 4800 ft, 1971, 
Hilliard & Burtt  6540 (E); 1973, Hilliard & Burtt 
7289 (E).

1 have  p leasu re  in nam ing this new  species for 
M rs O live Hilliard, em inent South  African 
bo tan is t  and  especially  synantherologist.  Jo in tly  
with M r  B. L. Burtt she has co llected  the 
species  tw ice.

T h e  leaves o f  C. hilliardiae  a re  narrow  and 
densely  se t and, especially  w hen young, greyish 
from the  som ew hat deciduous tom entum , M ost 
leaves are tr ipartite  above the middle, but simple 
as well as m ore lobed leaves occur on the sam e 
specim ens . T h e  im pressed  glands on the leaves 
are som etim es  barely discernible, being hidden 
in fu rrow s and wrinkles o f  the leaf surface .

T h e  single locality so far know n is a m o u n 
tain in the northern  T ranske i ,  w here  the plants 
form rounded  shrubs on rocky slopes toge ther  
w ith Pro teas  and o th e r  shrubby grow th .

3. C ym bopappus adenosolen (H arv .)  B. N o rd . ,  
com b. nov.

M arasm odes  adenosolen  H arvey  1865 p. 175. -  Orig. 
coll.: Ecklon & Z eyher ,  Caledon D iv., nits, at Caledon 
and G enadenda l  (S holotype).

C hrysan them um  carnosulum  auct. non D C .;  De 
Candolle 1837 p. 65, quoad descr. et specim. c i t . , non 
quoad syn .;  H arvey  1865 p. 162; Hutch inson  1917 p.
117.

C. carnosulum  D C. v a r . f i li fo lium  H arvey  1865 p. 
163; H u tch inson  1917 p. 117. -  Orig, coll.: Pappe, 
Swellendam  (TCD lecto type fide H u tch inson  I.e., 
non vidi: K, S isotypes).

Ill us tr.: Fig. 9. -  M ap 3.

N om enc la tura l  note.  T h e  nomenclatural history of this 
species is som ew hat entangled. It is com m only known 
under  the nam e C hrysan them um  ca rn o su lu m , but it 
appears  that this epithet cannot be used. T h e  species, 
let us call it A, was first collected by Thunberg , 
who confused it with ano ther  species, B, and m is
applied the Linnaean name C hrysan them um  fr u te s 
cens  on this mixture. Lessing (1831) described 
species B as Pinardia f ru te scen s  Less,  and soon

afte rw ards transferred it to Ismelia  (Lessing 1832). 
U p  to now it has been known as Chrysanthem um  
thunhergii  H arv .,  but is in the present paper named 
Scyp h o p a p p u s  fru tescen s  (cf. above). Species A 
rem ained unnam ed for some time, although it was 
found by several o f  the early collectors, viz. Burchell, 
D rége, Ecklon & Zeyher.  D e Candolle had thus 
am ple  material,  which he named Chrysanthem um  
carnosulum  DC. (1837). His description and specimens 
leave no doub t that species A is intended, but he 
incorrectly  identified it with Lessing’s Pinardia 
f ru te scen s .  H ad  the latter epithet not been p reoc
cupied in C hrysan them um ,  D e Candolle would ce r
tainly have used it. Instead he introduced the new 
nam e carnosulum ,  which becomes a nomenclatural 
synonym  o f  Pinardia fru tescens  Less. U nder 
C hrysan them um  it would be the correc t name for 
species B, but it now goes into the synonym y o f  
S cyphopappus  f r u te s c e n s .

An available epithet for species A was found from 
a quite unexpected source, viz. the genus M aras
m odes.  When describing M. adenosolen  H arvey  
(1865) m isinterpreted the pappus as consisting of five 
separate  scales and the cap itu laas  being homogamous. 
By careful examination o f  the single flower-head of 
the type  specimen I could establish the presence 
o f  ray-florets as well as a coroniform, though som e
times deeply  lobed pappus. T h e  specimen agrees well 
with slender-leaved forms of species A , named C. 
carnosulum  var. fi lifo lium.  F o r  example, Schlechter 
7591 is a perfect m atch  of the type of M. adenosolen  
and  originates from the same area in C aledon Division. 
T h e  coroniform  pappus of C. adenosolen  is often lobed 
and  in ex trem e cases may appear  to consist o f  3-5 dis
crete scales.

T he  species hitherto  known as M . adenosolen  (e.g. 
Sch lech te r  7899 from Piketberg, cited in H utchinson 
1916) is a true m um ber o f  M arasm odes  and obviously 
requires a new name. This matter will be dealt 
with in a forthcoming paper.

A  glabrous or g labrescent, m uch-branched , 
som etim es a lm ost d ivaricate , erec t shrub, 2-6  
dm  high, with a w oody taproot; b ranches  ribbed- 
s tr ia te , often laxly puberulous when young; old 
s tem s up to 5 mm thick and strongly w oody, 
nude , ash-grey. L ea ves  closely set on the upper 
b ran ch es ,  a l te rna te ,  e rec to -pa ten t-sp read ing ,
3-20(-30) mm long, linear-filiform, 3-5-lobed 
above  the middle with often spreading  o r  re 
cu rved  tips, or som e or all entire ; rachis and 
lobes 0.5-1 mm wide, som ew hat f la ttened or sub- 
te re te ,  puncta te  with im pressed glands, ob tuse  
and  m u cro n a te ;  leaf-base often with short lateral 
lobes.

C apitula  sessile or shortly peduncula te , 
so litary , often som ew hat nodding. Involucre  
shallowly cu p -shaped -b road ly  cam panu la te ,
5-10 mm w ide. Invo lucra l bracts  ca 15-22, 
im bricated , lan ceo la te -o v a te -o b lo n g ,  subcoria-
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Fig. 9. C ym bopappus  adenoso len . -  A: Portion of plant, x  0.5. -  B: Leaves, x 6. -  C: Ray-floret, x  6. - D :  Ray- 
floret achene (with an extra  abaxial pappus scale), abaxial side, x  6. -  E: Pappus scales from ray-floret, x  6. - F :  
D isc-floret, lateral view, x  6. -  G: Corolla  of  disc-floret laid out, x 12.5. -  H: Style o f  disc-floret, x  12.5. -  1: 
A nthers ,  x 25. -  J: F ilam ent collar, x  100. -  K: Floral glands, x  100. -  L: Ray-floret achene, adaxial side (left) 
and abaxial side (right), x  12.5. -  M: Disc-floret achene, adaxial side (left) and abaxial side (right), x  12.5. -  A , 
B: Schlechter 1793. -C -M : Schlechter  10539.

ceous with m em branous ,  som ew hat glossy, 
w hitish-p inkish  margins and tips, with rounded- 
convex  or a lm ost keeled back and  obtuse  tip; 
inner b racts  up to 4 -6  mm long and 2-3 mm 
wide, ou te r  smaller. R ecep tac le  obtusely  
con ica l-hem ispherica l,  g labrous, som ew hat 
tuberculate .

Ray-florets  9 -13 , white. T ube  som ew hat com 
pressed , elliptic-oblong, 0.5-1 mm long and 
wide, glandular. Lam ina ±  oblong, 3 -6  mm long,
1.5-3 mm w ide, 4(-5)-veined, ±  reflexed after 
an thesis , marginal veins often with one lateral 
b ranch  each, ap ex  2-3-too thed  o r  -lobed, upper

side colliculate , low er side sm ooth  and sparsely  
glandular. S tyle te re te  with little swollen base; 
nectary  short,  indistinct; style b ranches  0 .3 -0 .4  
mm long, trunca te .

Disc  hem ispherical with ca  70-100 florets . 
C orolla  tubu lar ,  yellow with som etim es purplish  
tips, 1.5-2.5 mm long. T u b e  thickish and spongy, 
ca 1 m m  long. L im b narrow , not distinctly  
cam panu la te ;  lobes tr iangular-ovate , 0 .3 -0 .6  mm 
long. A n th e rs  0 .8 -1 .2  mm long inch the oblong 
sub trunca te  appendage. E ndothecia l cells e lon 
gate, w ith num erous  th ickenings on vertical 
walls. F ilam en t collar distinct, o f  ±  uniform ,
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b r o a d ly  r e c t a n g u l a r - s u b q u a d r a t i c  c e l l s .  S ty le  
b r a n c h e s  0 . 2 - 0 .4  m m  lo n g ,  t r u n c a t e ;  n e c t a r y  
s h o r t  a n d  s o m e t i m e s  in d is t in c t .

A c h e n e s  0 .7 -1  m m  lo n g ,  o b lo n g ,  s u b q u a d r a n -  
g u la r ,  5 - r ib b e d ,  g l a n d u la r  w i th  b r o a d  se s s i le  
g la n d s ,  a b a x ia l  s id e  f la t t i s h  a n d  f a in t ly  s t r ia te  
w i th  a  m y x o g e n i c  ce ll  l a y e r .  P a p p u s  o b l iq u e ly  
c u p - s h a p e d ,  s c a r i o u s ,  w h i t e ,  0 . 5 - 1 .2  m m  long , 
±  t r u n c a t e  o r  p r e m o r s e ,  a b a x ia l ly  d e e p ly  o r  
s o m e t i m e s  c o m p l e t e l y  e m a r g i n a t e ,  o c c a s io n a l ly  
d e e p ly  3 - 5 - lo b e d ,  r a r e ly  w i th  an  a d d i t io n a l  
sm a l l  a d a x ia l  s c a le  (in ra y - f lo re ts ) .

P o l l e n  g ra in s  s p h e r o id a l ,  d i a m e t e r  c a  22 p  
( in c h  s p in u le s ) .  E x i n e  a t  e q u a t o r  c a  8 p  th ic k .  
S u p r a t e c t a l  s p in u l e s  to ta l ly  c a  3 6 -4 0 .  E x in e  
o t h e r w i s e  a s  in C . h i l l ia rd ia e .  C o lp i  w i th  a c u 
m i n a t e  e n d s ,  c a  1 3 x 3  p .  O r a  la lo n g a te ,  c a  
2 x 4  p .

F l o w e r in g  p e r i o d :  S e p t e m b e r - J a n u a r y , A p r i l ,  
J u ly .

Cape Province. Ceres Div.:  Koude Bokkeveld, Klyn 
Vley, 1897, Schlechter 10216 (G, K , L, S) -  Caledon  
Div.:  M ts . at C aledon and G enadenda l,  Ecklon & 
Z eyher ,  81. (S) -  N e a r  Caledon Springs, 1892, 
Bolus 7464 (K) -  Bot River, 1896, Schlechter  7591 
(G, K) -  Hillside in front o f C aledon H ospita l ,  1933, 
H erb .  Bolus. 20542 leg. L. Bolus (K) -  Bredasdorp  
D iv.:  Z eekoev ley ,  1897, Schlechter 10539 (G, K, L , 
S) -  B redasdorp , 1931, Galpin 11236 (K) -  Between 
Struis Bay and B redasdorp , 1931, Levyns 3090 (K) -  
N e a r  Bredasdorp , 1933, Herb . Bolus. 20543 leg. 
L. Bolus (K) -  6 miles N o f  Struis Bay, 1933, Salter 
4147 (K) -  Sw ellendam  Div.:  Between Swellendam 
and Breede River, 1815, Burchell 7450 (K) -  N e a r  
Breede R iver,  1815, Burchell 7461 (K) -  Swellendam, 
Pappe (S, sub nom. A denachaena  lep tophylla ) -  Riet- 
cuyl, Ecklon (S) -  Between Rietkuil and Buffeljagds- 
rivier, Z e y h e r  2831 (S) -  Between Rietkuil and Hemel- 
en-A arde , on the Kenko River, Z ey h e r  2831 (K) -  
“ Swellendam  and G e o rg ” , Ecklon & Z eyher ,  91., 
leg. M undt (G-DC) -  “ S w ellendam ” (prob, at Kar- 
melksrivier), Drége 5953 (G-DC) -  7 miles N o f  Storms 
Vlei, 1933, Salter 3105 (K) -  Between Storms Vlei 
and Swellendam , 1937, Wall (S, sub nom. Phyma-  
sperm um  leptophyllum  and mixed with Pentzia  sp.) -  
Ca 36 miles N N E  of B redasdoip , 1948, A cocks 14588 
(K, LD) -  Riversdale Div.: N e a r  Z oetem elks  River, 
1814, Burchell 6741 (K) -  Between G rea t  Valsch  R iver 
and Z oetem elks  R iver, 1814, Burchell 6578 (G-DC, K) 
-  G ouri tz  River, Pappe (K) -  N e a r  Riversdale, 1892, 
Sch lech te r 1793 (G, K, S) -  G ouritz r iver ,  1894, 
Pen ther 1163 (S, sub nom. P hym a sp erm u m  lepto
phyllum ).

C y m b o p a p p u s  a d e n o s o l e n  d i f f e r s  f r o m  its  c o n 
g e n e r s  b y  th e  a b s e n c e  o f  a  d i s t in c t  p e d u n c u lo id  
p o r t i o n  o n  th e  f lo w e r in g  b r a n c h e s .  T h u s  th e  
c a p i tu l a  a p p e a r  s e s s i le  o r  n e a r ly  so.

T h ere  is m uch variation in leaf-shape within 
the species, from lobed and short leaves (less 
than  1 cm  long) to simple and  filiform leaves 
(m ore than  2 cm long). T h e  la tte r  types  have 
been distinguished as var  . f i l i fo l ium ,  bu t 1 could 
find no discontinuity  in th is  varia tion or corre la 
tion with o the r  charac te rs .  T h e  variation in 
pappus is d iscussed  above  under  N o m e n c la 
tural note.

A p a r t  from an outlying locality in the Cold 
B okkeveld , C. adenosolen  is res tric ted  to  the 
sou thern  C ape , ranging from C aledon  eastw ards  
to the G ouritz  R iver. A lthough this region is 
know n as the m ost ex tensive  lim estone area o f  
the C ap e ,  this species seem s to have no special 
p reference  for such a substra te .  It probably  
grows in mainly arid vegeta tion  types like rhen- 
osterveld . T h e  shrubs have a som ew hat karroid  
appearance ,  resem bling e.g. shrubby  species of 
Pentzia,  and in herbaria  they  are  som etim es also 
confused  with P h y m a sp e rm u m  leptophyllum  
(DC.) Bth.

A denanthem um  B. N o rd . ,  gen. nov.

Typus: A. osmitoides  (Harv.) B. Nord.

Caudex subterraneus  lignosus sericeo-villosus caules 
herbaceos setosos edens. Folia alterna sessilia plana 
herbacea lanceolata-ovata-elliptica pubescentia vel 
glabrescentia margine serrata. Capitula  terminalia 
solitaria vel laxe corymbosa heterogama, flosculis 
marginalibus femineis fertilibus ligulatis, flosculis 
disci hermaphroditis fertilibus. Involucri bracteae  
imbricatae lanceolatae-anguste obovatae herbaceae 
acutae, margine et apice membranaceae. Receptacu-  
lum  leviter convexum nudum. Flosculi radii nume- 
rosi; corolla sine tubo distincto, lamina alba multiner- 
via subtus glandulosa apice bifida vel subintegra. 
Achaenia  radii oblonga subcomplanata glandulosa 
10-costata, nervis 10 et item canalibus resiniferis 10. 
Pappus  nullus. Flosculi disci numerosi, corolla tubu- 
losa actinomorpha quinquelobata glandulosa. 
Achaenia  disci epapposa, radii similia sed minus 
complanata subteretia.

C audex  sub te rranean ,  w oody , with dense hair 
tufts, em itting herb aceo u s  simple or little- 
b ranched  s tem s; s tem s and b ranches  ±  setose. 
L eaves  a l te rna te ,  sessile, la n ceo la te -o v a te -e l l ip 
tic, flat, herbaceous,  m idveined , p u b e sc e n t-  
g labrescen t, with serra te  margins.

Capitula  he te rogam ous, rad ia te , term inal, 
solitary o r  laxly co rym bose  on m ore or less 
distinctly pedunculo id  b ranch  ends. Involucre  
broadly  cam panula te .  Invo lucra l bracts  imbri-
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ca ted , lan ceo la te -ob long -narrow ly  obova te ,  
h erb aceo u s ,  acute , with m em branous  margins 
and  tips. R ecep tac le  som ew hat convex , nude.

R ay-flore ts  num erous, fertile, white , w ithout 
a distinct tube; lamina m any-veined , apically 
bifid or subentire , with a densely  colliculate 
up p er  su rface  and a glandular sm ooth low er 
surface. A ch e n es  oblong, som ew hat co m 
pressed , w ith  10 ribs, 10 veins and 10 assoc ia ted  
resin canals , glandular, w ithout m yxogenic cell 
layers. P appus  0.

D isc-florets  num erous , yellow. Corolla  tu b u 
lar, ±  ac tinom orphic ,  5-iobed, glandular. A n 
thers  w ith a  broadly ovate-oblong o b tu se - ro u n d 
ed appendage . Endothecia l cells with num erous  
th ickenings on vertical walls. A n th e r  base  
ob tuse , ecauda te .  F ilam ent collar oblong, o f  
subequal cells. Style fertile with trunca te  b ra n c h 
es , style base  swollen, p laced  on top  of and 
partly im m ersed  in a short and broad nectary . 
A ch e n es  similar to those o f  the ray-florets, 
but less com pressed .  Pappus  0.

Corolla g lands  sessile, consisting o f  one large 
broad cell on a double foot-cell.

Pollen  grains apolar, spheroidal, tec ta te ,  
c rass isex inous , 6-panto-colporate .

Species  1, T ransvaa l,  N a ta l ,  Swaziland.

1. Adenanthemum osmitoides (H arv .)  B. N o rd . ,  
com b. nov.

C hrysan them um  osmitoides  H arvey  1863 p. 33; 
H arvey  1865 p. 163; H utch inson  1917 p. 117. - O r i g .  
coll.: G erra rd  1026, N ata l,  Omgati (TCD holotype, 
non vidi; K isotype).

l llustr.:  H a rv ey  1863 Plate 152; Fig. 10. -  M ap 1.

S ub te rranean  caudex rounded-oblong, ca 1-2 
cm thick, apically with dense  silky-villous 
brow n tufts. S tem s  e rec t,  simple or lit tle-branch
ed , 25-60 cm  long, up to 3-5 mm thick basally , 
apically narro w er  (1-2 mm wide below  the 
capitu lum ) and subpedunculo id  with reduced  
leaves, r ibbed-su lcate ,  densely  to sparsely se tose  
with long ap p ressed  o r  paten t th ick-based hairs  
(apical thin portion often falling off). L eaves  
s ca t te red -su b im b rica te ,  su b erec t-e rec to -p a ten t ,  
lanceo la te -na rrow ly  ovate  or e l lip t ic -ovate-  
elliptic, 1 —4(—5) cm  long, 0 .2-1 .5  cm wide, green , 
c ilia te-setose or g labrescen t, m idveined and w ith  
a faint reticu la te  venation , sharply serra te ; 
tee th  2 -9  on  each side, up to 5 mm long and

2 mm wide, acum ina te -m ucrona te ; upperm ost 
leaves sm aller, often en tire , acum inate .

Involucre  1.5-2 cm wide. Invo lucra l bracts 
ca  30^40, im bricated  in 3^1 series, obscurely  
midveined, green with b row nish  tips, h e r 
baceous, g labrous; ou te r  bracts o v a te - la n c e o 
late, 5 -7  mm long and 1-2 mm w ide, a c u te -  
acum inate , with or w ithou t narrow  m em branous  
margins and tips; inner b racts  narrow ly  oblong- 
obovate  or subspa thu la te ,  7-10 mm long and
2-4  mm w ide, acu te ,  w ith m em branous ,  som e
w hat fringed o r  lacera te  margins and  tips.

Ray-florets  ca  16-25 (often 21), white or 
cream y white. C orolla  continuous with the 
ovary ; lam ina narrow ly  ob long-obovate ,  1-2.5 
cm long, 2 .5-5  mm wide, m any(6-9)-veined  
with branching  marginal veins. Style base  not 
much swollen; nec ta ry  indistinct; style b ranches  
oblong, trunca te ,  c a  0.5 mm long. A c h e n e s  
com pressed , 3 -4  mm long, ca 1.5 mm wide.

D isc-florets  ca  250. C orolla  tubu lar  w ithout 
a d is tinct cam panu la te  upper portion, 2 .5 -4  mm 
long; lobes d e l to id -o v a te ,  0 .5 -0 .7  m m  long, 
apically subcuculla te . A nthers  1.3-2. m m  long 
inch appendage . Style b ranches  0 .3 -0 .4  mm 
long. A ch e n es  oblong, som ew hat co m p ressed  or 
subquadrangula r ,  ca  2-3 mm long and 1 mm 
wide, sparsely  g landular, 10-ribbed.

Pollen  grains ca  45 g  (incl. spinules). Exine 
at cen tre  o f  the  a rea  be tw een  the  aper tu res  
ca 10g  th ick. Sexine 8 - 9 g  thick (inch spinules). 
Supratectal spinules finely poin ted  with solid 
tips, 3—4 /x long, spaced  approx im ate ly  6 g  from 
each o ther.  T h e i r  total num ber in one  pollen 
grain 55-65 (14-16 in one  exine area  e n co m 
passed by the colpi). T ec tu m  con tinuous , 
undulated , slightly less than  1 g  th ick , with 
m inute intratectal bacu la  distinct in optical 
c ross-sec tion . Infratectal bacula  very  d istinct,
1-2 g  long, b ranched  distally. N ex in e  com pac t,  
uniform in th ickness ,  ca  1 g  thick. Colpi with 
acu te  ends ,  18x5  g .  O ra  la longate , 3 x 5  g .

Flowering period:  O c to b e r -F e b ru a ry .

Transvaal. M iddelburg Div.:  N e a r  M iddelburg , 1916, 
Scott Elliot 1531 (E) -  Barberton Div.:  Hills above 
Barberton, 1889, M edley-W ood 5729 leg. T hornc ro ft  
(K) -  Saddleback Range, 1889, G alpin  685 (K) -  
Barberton, Rogers 18216 (G, S p .p .,  mixed with Inezia  
integrifolia) -  Road to Lom ati Falls from B arberton , 
1929, H utch inson  2501 (K) -  10 miles SE  of B arberton  
on road to H avelock , 1953, C odd  8170 (K) -  Ermelo  
Div.:  9 miles W arburton  P. O. on M babane  road , 
1968, Hilliard 4779 (E, K) -  A m ersfo r t  Div.:  W akker-
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Fig. 10. A d en a n th e m u m  osmitoides.  -  A: H abit ,  x 0.5. -  B: Ray-floret, x  3. -  C: Disc-floret, x 3. - D :  A chene, 
adaxial side (left) and abaxial side (right), x  6. -  E: Style o f  disc-floret, x  12.5. - F :  A nthers,  x  12.5. - G :  Fila
ment collar, X 100. -  H : Floral glands, x  100 .- A :  Buehrm ann 24. -  B -H : Sidey 1962.

stroom , G ro o th o ek ,  1969, Buehrmann 24 (K) -  Piet  
R e t ie fD iv . :  Iswepe, 1949, Sidey 1962 (S).

N ata l.  Om gati,  G erra rd  1026 (K) -  U trecht Div.: 
2 miles K em ps Lust road, off U trech t-W akkers troom  
road, 1963, Hilliard 2214 (E) -  Vryheid Div.:  15 miles 
E o f  V ryheid  on road to Enyati, 1969, Hilliard & 
Burtt 5867 (E) -  N g o tsh e  Div.: N gom e, along forest 
road, 1969, Strey 9427 (K).

Sw aziland:  Black M buluze R iver Valley, “ T he

C a v e s ”  near M babane ,  1965, Hilliard 3087 (E) -  
M babane  side o f  the Komati Valley en route to Piggs 
P eak ,  1966, Hilliard & Burtt 3571 (E).

A d e n a n th e m u m  osm ito ides  is a characteris tic  
taxon  with flat serra te  leaves and large capitula 
w ith  num erous tube-less rays, which are  consp i
cuously  g land-dotted  below. T h e  life-form is



Fig. 11. Endothecial tissue (A -D ) and ovary  crystals (E -H ). -  A: Partly polarized tissue of Adenoglossa  decur- 
rens (N. 1784). -  B: Mainly polarized tissue of Leucoptera  nodosa  (Schlechter 8353). -  C: Mainly polarized 
tissue of L. oppositifolia  (N. & L. 1738). -  D: N on-polarized  tissue o f  C ym bopappus  hilliardiae (Hilliard & 
Burtt 7289). -  E, F: O vary  crystals o f  A denog lossa  decurrens  (E: N. 1606, F: N .  1784). - G ,  H: Ovary crysta ls  J 
o f  Leucoptera  subcarnosa  (G: N. & L. 1418, H: N .  796). -  Preparations mounted in H o y e r ’s solution; F ,  H x c. 
1200, otherwise x  c. 450. Photom icrographs by the author.

similar to that of C ym bopappus  lasiopodus  
and many o ther grassland species o f  eastern  
T ransvaa l and adjacent areas o f  N a ta l  and 
Swaziland.

T h e  species is quite variable in its vegetative 
parts . T h e  stems are typically erec t and simple, 
bu t som etim es they  are apically branched . 
T h e  leaves vary considerably  in size, e sp e 
cially in width, and in num ber  o f  tee th . T h e

pubescence  on stem s and leaves may be ra the r  
dense ,  but is som etim es alm ost absent.

1
Discussion

T h e  new  taxonom y presen ted  above is founded  
on a  com bination  of m orphological ch a rac te rs ,  
pe rhaps  w ith  special em phasis  on a ch e n e  and 
pappus  m orphology. S upp lem en tary  ev idence  is

160 B ertil hl ordenstam BOT. N O T IS E R  129 (1976)



BOT. N O T IS E R  129 (1976) R e-c lassifica tion  o f  C hrysan them um  161

Fig. 12. Acetolysed pollen grains in optical transect. -  A -E :  3-colporate pollen grains in polar view. -  F: 6-col- 
porate pollen grain, 4 apertures  visible. -  tb intratectal bacula, ib infratectal bacula, 1 lacunae in betw een infra- 
tectal bacula, i interspace between sexine and nexine, n nexine. -  A: Adenoglossa  decurrens  (N. 1797). -  B: 
Leucoptera  su b ca m o sa  (N. 2930). -  C: L. oppositifolia  (N. 952). - D :  Scyphopappus  fru tescens  (Herb. T h u n 
berg no. 20183). -  E: Cym bopappus hilliardiae (Hilliard & Burtt 7289). -  F: A d en a n th em u m  osmitoides  (Sidey 
1962). -  x 1100-1300. Photomicrographs by the author.

derived  from  m icro-m orphological charac te rs  of, 
e .g ., an ther  appendages, endothecia l tissue, 
filament collars, ligule epiderm is, floral glands, 
and pollen grains. T h e  most significant generic 
characteris tics  are sum m arized in T ab le  1.

T h e  endothecia l cells o f  the an thers  are said 
to form a polarized tissue, w hen the wall th ick
enings are restric ted to the horizontal walls. 
I f  the thickenings are d istributed along the 
vertical walls as well, the  tissue is described 
as non-polarized (cf. Fig. 11). As a rule the 
endothecial tissue in the A n them ideae  is non 
polarized, but some cases o f  polarized tissue 
have  been observed  in addition to  A denog lossa  
and L eu co p te ra , e.g. Ursinia and Lasiosper-  
m u m .  In my opinion the la tter  tw o genera are 
rela ted  and clearly belong to this tribe.

T h e  affinities o f  the new g enera  are  not with 
the north  hem ispherical C h rysa n th em u m  com-
1 1 -  B o ta n i s k a  N o t i s e r

plex, but ra ther  with various South  African 
genera  o f  the A nthem ideae . T h e  num erous 
rep resen ta tives  o f  this tribe in the southern  
hem isphere are  still insufficiently studied, how 
ever, and the boundaries  and affinities o f  many 
genera  need  fu rther  investigation. N everthe less ,  
some suggestions regarding the relationships of 
the five new genera  may be made.

A den o g lo ssa  and  Leucoptera  are no doubt 
closely allied and may be conceived  as sister 
groups derived from a  com m on ancesto r .  Both 
have broad  involucral scales, sm ooth  rays, 
strongly co m p ressed  achenes with lateral wings 
and with similar venation  and m yxogenic tissue, 
d iscre te  pappus  scales, m ore or less polarized 
endothecial tissue, and similar pollen. I f  the 
annual A denoglossa  was thought to have evolved 
directly  from the sh rubby  L eucop tera ,  a case 
could possibly  be m ade  for referring them
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T a b le  1. M o r p h o lo g ic a l c h a ra c ter is tic s  o f  th e  f iv e  n e w  g en era .

BOT. NOTISER 129 (1976)__J
A denoglossa L eucoptera Scyphopappus C ym bopappus A denan them um

Annual herb Shrublets Shrublets Shrubs, or caudex  
w oody, subterranean

Caudex w ood y ,su b 
terranean

Leaves narrowly linear, 
sub- or semi-terete, 
entire

Leaves linear-filiform,
terete-flattened,
entire-lobed

Leaves linear, flattened, 
lobed

Leaves linear-filiform, 
subterete-flattened, 
entire-lobed, with im
pressed glands

Leaves flat, serrate

Peduncles long, nude

Involucral bracts 
broad with rounded tips, 
many-veined

Rays yellow

Tube o f  ray-floret 
distinct

Ligule usually 4-veined, 
smooth, eglandular, 
apically 3-fid

Corolla glands multi- 
cellular, columnar

Disc-floret corolla 
zygomorphic, campanu- 
late above, with adaxial 
resin ducts

Anther appendage with 
resin gland, obtuse

Endothecial tissue partly 
polarized (Fig. 11 A)

Filament collar with 
subequal cells

Style base on top of a 
narrower nectary

A chenes homomorphic, 
strongly com pressed

A chenes amply 2-winged 
with thin wings

A chenes with 3 veins 
and 2 resin ducts

A chenes eglandular

A chenes with myxogenic 
tissue

Ovary crystals elongate, 
prismatic (Fig. 11 E, F)

Peduncles long, nude

Involucral bracts 
broad with rounded tips, 
many-veined

Rays white-pink

Tube o f ray-floret 
distinct

Ligule 4-7-veined, 
smooth, eglandular, 
apically 3-fid

Corolla glands multi- 
cellular, columnar

Disc-floret corolla 
actinomorphic, campa- 
nulate above, without 
resin ducts

Anther appendage with
out resin gland, obtuse

Endothecial tissue 
mainly polarized 
(Fig. 11 B ,C )

Filament collar with 
subequal cells

Style base partly im
mersed in a broader 
nectary

A chenes homomorphic, 
strongly com pressed

A chenes amply 2-winged 
with thin wings

A chenes with 3 veins 
and 2 resin ducts

A chenes eglandular

A chenes with myxogenic 
tissue

Ovary crystals minute,
±  isodiametric 
(Fig. 11G, H)

Peduncles long, with 
a few  bractlike leaves

Involucral bracts nar
row, indistinctly veined, 
with conspicuous apical 
scarious appendage

Rays white

Tube o f ray-floret 
distinct

Ligule 5-7-veined, colli- 
culate above, eglandular, 
apically ±  entire

Corolla glands multi- 
cellular, stipitate

Disc-floret corolla 
campanulate above

Anther appendage with
out gland, subacute

Endothecial tissue non
polarized

Filament collar with  
larger basal cells

Style base partly im
mersed in a broad short 
nectary

A chenes heteromorphic, 
com pressed

A chenes 3-winged with 
firm thickish wings

A chenes with ca 5 veins 
and 5-6  ribs

A chenes eglandular

A chenes without m yxo
genic tissue

Ovary crystals minute, 
±  isodiametric

Peduncles long or short, 
nude or leafy

Involucral bracts 
narrow, indistinctly 
veined or keeled, with 
membranous margins

Rays white-pink

Tube o f ray-floret 
distinct

Ligule usually 4-veined, 
colliculate above, glan
dular below , apically 
3-fid

Corolla glands large, 
unicellular, sessile

D isc-floret corolla 
subtubular, with spongy 
tube

Anther appendage with
out gland, obtuse-sub- 
truncate

Endothecial tissue non
polarized (Fig. 11D)

Filament collar with 
subequal cells

Style base partly im
mersed in a short or
indistinct nectary

A chenes homomorphic, 
not com pressed

A chenes not winged

A chenes with usually 
5 veins and 5 ribs

A chenes glandular

A chenes with myxogenic 
tissue

Ovary crystals minute,
±  isodiametric

Peduncles indistinct, 
leafy

Involucral bracts ±  
ovate-oblong, flat, acute 
midveined, with mem
branous margins

Rays white-cream y  
white

Ray-floret without 
distinct tube

Ligule many-veined wit; 
branching marginal 
veins, colliculate above, j 
glandular below, apically 
bifid

Corolla glands large, uni
cellular. sessile

D isc-floret corolla
tubular, tube not spongy |

Anther appendage with
out gland, obtuse- 
rounded

Endothecial tissue non- 
poliarized

Filament collar with 
subequal cells

Style base partly im
mersed in a short 
nectary

A chenes subheteromor- 
phic, somewhat com
pressed

A chenes not winged

A chenes with 10 veins, 
10 resin ducts and 10 ribs

A chenes glandular

A chenes without myxo
genic tissue

Ovary crystals minute,
±  isodiametric
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Table 1 (cont.).

Adenoglossa Leucoptera Scyphopappus Cymbopappus Adenanthemum

Pappus of 5-6 ab- and 
adaxial scales

Pappus o f  3 adaxial 
scales

Pappus cup-shaped Pappus cup-shaped Pappus 0

Pollen grains isopolar, 
3-colporate; infratectal 
bacula vestigial, sexine 
±  separated from nexine 
Fig. 12 A)

Pollen grains isopolar, 
3-colporate, infratectal 
bacu la well developed, 
som etim es detached 
from  nexine (Fig. 12 B, C)

Pollen grains isopolar, 
3-colporate, consp icu
ously 3-lobed in po lar 
view; infratectal bacula 
very distinct (Fig. 12D)

Pollen grains isopolar, 
3-colporate; infratectal 
bacula very d istinct 
(Fig. 12 E)

Pollen grains apolar, 6- 
panto-colporate; infra
tecta l bacula very 
distinct (Fig. 12 F)

to the sam e genus. In several respects like life 
form, floral sym m etry, leaf texture, and pollen  
morphology, Adenoglossa  certainly appears 
more advanced than Leucoptera, but on the 
other hand the number and arrangement o f  the 
pappus elem ents rather indicate a more primi
tive condition. The generic distinction is support
ed by additional diagnostic features o f  ray-floret 
colour, anther glands and ovary crystals. The  
affinities o f  Leucoptera  and Adenoglossa  are 
probably with the Cotula  com plex. In the 
latter w e can find broad involucral bracts, similar 
corolla glands, resin ducts in corollas and 
achenes, and strongly com pressed , few -veined  
and som etim es winged achenes.

Scyphopappus  and Cymbopappus  have a 
somewhat similar pappus, but they are in other 
respects very different. T he former is distin
guished i.a. by the heterom orphic, three-winged  
achenes, cam panulate d isc corollas, stipitate 
floral glands, and amply appendaged involucral 
bracts. T he latter character recalls species o f  
Ursinia, but other facts speak against a near 
relationship.

Cymbopappus  has hom om orphic, exalate  
achenes, subtubular disc corollas with a som e
what spongy tube, involucral bracts without 
conspicuous appendage, and large sessile  floral 
glands. T his type o f  corolla gland is w idely  
spread in the tribe and occurs also in Adenan- 
themum, and in the much debated genus Ursinia. 
The affinities o f  Cym bopappus  may be sought 
in genera like Pentzia  and M arasmodes.  Both  
of these have hom ogam ous capitula, but other
wise share many characters with Cymbopappus. 
Some species of Pentzia  are strongly rem iniscent 
of Cymbopappus  in involucre, receptacle, corol
la shape, floral glands, achenes and pappus. The  
South African species referred to Matricaria

present special problems still unsolved. The  
annual species must be considered in context 
w ith Pentzia, but tw o unrelated elem ents can be 
excluded, viz. M. nigellifolia, which can be 
treated as a m onotypic genus, Sphaeroclinium 
(cf. M itsouka & Ehrendorfer 1972), and M. 
zuurbergensis (cf. below ).

T he genus Adenanthemum, finally, has som e  
very distinctive features, like the absence o f  
a corolla tube in the rays, the branching vena
tion o f  the ligules, the absence o f  a pappus, 
and the hexa-panto-colporate pollen grains. The  
pollen type is unique in the tribe and m ost 
unusual in the family. T he genus may have som e  
affinity to Inezia, w hich is similar in habit, 
hair types and glands, ray-floret shape and ligule 
epiderm is. Furthermore, the pappus o f  Inezia 
is much reduced, and the achenes are exalate  
and ribbed. On the other hand there are signifi
cant differences like the ciliate hairs on ray- 
floret achenes and corollas, and the four-lobed  
disc-florets o f  Inezia. A nother, possibly related  
taxon is the above-m entioned Matricaria zuur
bergensis, the taxonom ic status o f  which de
serves further attention.
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Two new species of Trifolium from Ethiopia
Mats Thulin

Thulin , M. 197606 30: T w o  new species of Trifolium from Ethiopia. Bot. N o tiser  129: 
167-171. Stockholm. ISSN  0006-8195.

T he two new species Trifolium spananthum  Thulin and T. chilaloense  Thulin are described 
from the Ethiopian highlands. T hey  are both placed in section Am oria , T. spanan thum  
in subsection Am oria  and  T. chilaloense  in subsection L oxosperm um .  2n = 16 is reported 
for them and for T. tem bense  and T. multinerve.

M ats Thulin, Institute o f  S ys tem a tic  B o ta n y , University o f  Uppsala, P. O. B o x 5 4 1 , S-751 21 
Uppsala 1, Sw eden .

E th iop ia  has by far the m ost species o f  Trifolium  
o f  any tropical A frican  coun try . Som e 30 species 
have h ither to  been  recorded , 8 or 9 o f  which are 
endem ic. F ive  sections of the genus are  rep re 
sen ted  (see G ille tt 1952), but all E th iop ian  en d e 
mics be long  to section A m oria  (Presl) Lojac. 
In this p ap e r  two m ore apparen tly  endem ic 
species in this section are  described  on the  basis 
o f  recen t collections.

A  revision o f  the genus Trifolium  is in p re 
paration  by Z o h ary  and H eller (see e.g. Z ohary  
1972). T h e i r  w ork  has given rise to considerab le  
changes  in the subdivision o f  the genus, but as 
only a small part o f  this new classification has 
as ye t  been  published in detail I have  kep t to 
the subdivision used by G ille tt (1952, 1971) 
w hich m ainly follows T au b e r t  (1893).

Trifolium spananthum Thulin , sp. nov. -  
Fig. I A - E

Orig. coll.: Thulin 1355, E thiopia, A russi Region, 
Chilalo aw raja,  near Bekoji, c. 60 km S of Asella, 
5.X. 1971 (U PS holotype, BR, EA, E T H , F I ,  H U J,  
K, M O , WAG).

Species n ova  ab affini T. tem bense  F re sen .  habitu 
perenni, om nibus petiolis ex parte liberis, inflorescen- 
tiis floribus 1-6, tubo calycis plerum que 9- vel 10-nervi 
et vexillo obovato  supra medium latissimo diversa.

Perennia l,  often m at-forming g labrous herb , with 
usually  m any  p ros tra te  or ascending  stem s up to

2.5-20 cm  long, from  a tap root. S tipules up to 
15 mm long, ±  ovate , a ttached  to petioles for 
m ost o f  their length, often strongly reddish- 
veined, with the  free pa r t  abruptly  con trac ted  
to a fine point. Petio les up to  4 cm  long, a lw ays 
distinct to the top o f  the  plant and n eve r  entirely 
fused with the  stipules. Leaflets 3, elliptic or 
obovate ,  cunea te  at the base, acu te ,  rounded, 
trunca te  or slightly em arginate  at the apex , up to 
19 mm long and 8 mm wide, but usually  much 
smaller; margin den ta te  o r  serra te  ex cep t for the 
proximal part;  main nerves  6-11 on each  side, 
at angles o f  40°-60° to the midrib. In flo rescences  
usually m any , 1-6-flowered; peduncle up to 3 cm 
long; b racts  c. 1 mm long, usually bifid; pedicels 
up to c. 1.5 mm long. Calyx tube 2 .4 -3 .2  mm 
long, 9 -10(-13)-nerved , splitting dow n the 
vexillary side in fruit, thinly puberu lous on in
side, glabrous on outside; lobes 1.8-3.2 m m  long, 
abou t as long as the  tube  or som ew hat shorter, 
±  1-1.2 mm wide a t the base, ±  narrow ly  tr ian 
gular with scarious sparsely hairy m argins and 
±  subula te  tips. C oro lla  purple (s tandard  
m auve, keel violet accord ing  to M o o n ey  6119); 
s tandard  obova te ,  b roades t above  the  middle,
6-11 mm long; wings and keel ±  sho rte r  than 
standard , a t tached  to the filam ent tu b e  in the 
low er part.  S tam ens ±  5-7.5 mm  long. O vary  
sparsely  hairy o r  papillose, 4—5-ovulate. Pod 
glabrous, with uneven  som ew hat th ickened
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Fig. 1. A-E: Trifolium spananthum ,  d raw n from  Thulin 1355. -  A: C alyx , cut open along the single vexillary 
commisural nerve. -  B: Standard . -  C: Wing. -  D: Keel. -  E: Pod. -  F - J :  Trifolium chilaloense,  drawn from 
Thulin 1642. -  F: Calyx , cu t open betw een the vexillary commisural nerves. - G :  Standard. -  H: Wing. - 1: Keel. 
-  J: Pod. -  Scale 5 mm.

vexillary margin, 4 -6 .5  by 2.5-3 mm. S eeds 
usually 3-5 , brow n usually mottled with purp le , 
sm ooth , oval, ±  1.6 by 1.2 mm; hilum at end. 
2n=  16.

H a b ita t  a n d  distribution. G rass lan d ,  often in 
heavily grazed pas tu res  or on d is tu rbed  o r  bare  
ground along tracks ,  etc. at 2300-3900 m in the 
SC E thiopian highlands. O w ing to its res is tance  
to grazing and tram pling  T. sp a n a n th u m  seem s 
to be a valuable consti tuen t o f  the pas tu res  in 
this area  despite  its small size.

D iscussion . T. spa n a n th u m  is closely rela ted  to 
the sym patric  T. tem b en se  F re sen . ,  a w id e 
spread E A frican species in subsection  A m o r ia .  
T h is  subsection is charac te r ized  by having  the 
petioles free  for m ost of their length, a t  leas t  in

low er leaves, less than  15-nerved calyx tube and
2-9-ovulate  ovaries .

In co n tra s t  to the annual T. tem bense , T. 
spanan thum  is a perennial, often mat-forming 
herb, very variable  especially  in size, habit and 
shape o f  the leaflets. This varia tion is apparently  
largely env ironm enta lly  conditioned . Small 
plants with ±  p ros tra te  s tem s a re  generally 
found in p laces exposed  to grazing  o r  trampling 
(e.g. T hulin  1354), while larger ascending  plants 
are developed  in m ore p ro tec ted  places (e.g. 
Thulin  1355). T h e  size and sh ap e  o f  the leaflets 
and the n u m b e r  o f  flowers pe r  inflorescence 
vary  accordingly . Small o b o v a te ,  apically 
rounded  or t ru n ca te  leaflets and  few -flow ered  
inflorescences are  charac te r is t ic  o f  plants from 
exposed  p laces ,  while larger, elliptic, acu te
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leaflets and up to  6-flowered inflorescences tend 
to p redom ina te  in m ore p ro tec ted  habitats . Seeds 
from the  collection Thulin  1552, w hich consists  
o f  ra th e r  s tun ted  individuals with small, mostly 
o b o v a te ,  apically rounded  leaflets and  1-2-flow- 
ered in flo rescences  p roduced  a progeny in 
g reenhouses  at the U ppsa la  Botanical G ard en  
o f  ra th e r  e rec t  plants with elliptic, acu te  leaf
lets up to 15 by 5 m m , and up to  6-flowered 
in flo rescences .

T h e  petioles o f  T. spanan thum  are  distinct 
and partly  free  from  the  stipules in all leaves, 
while in T. te m b e n se  the  petioles o f  the upper 
leaves  a re  often entirely fused to the stipules. 
T h e  inflorescences are  1-6-flowered (in T. te m 
bense  3 -1 6-flowered), and the calyx  tube is 
usually 9- o r  10-nerved, while in T. te m b en se  the 
num ber  o f  nerves  is usually 11.

T h e re  are many species within subsection 
A m o r ia  with 11-nerved calyx tubes. T h e  e lev 
enth  nerve  is fo rm ed  by the division o f  the 
vexillary com m isural nerve into tw o. Betw een 
these  tw o  vexillary nerves the  calyx tube splits 
as the  pod  r ipens. T h is  condition seem s to be 
ra the r  stable in T. te m b en se  and only once have 
I seen a  calyx w ith 12 nerves . In  this case 
ano th e r  o f  the  com m isural nerves  had  also divid
ed into two.

In T. sp a n a n th u m  th e  vexillary com m isural 
nerve is normally e i ther  undivided (Fig. 1 A) or 
entirely  lacking, thus  giving a total o f  10 or 9 
nerves respectively . With the limited material 
available it is difficult to  say w hich is the co m 
m onest num ber.  F u r th e rm o re ,  in M ooney  6119, 
w here  the calyx tube  is usually 10-nerved, 
ca lyces  with up to  three  o f  the com m isural 
nerves divided from the base also o ccu r  making 
up to 13 nerves  in all.

T h e  shape o f  the s tandard  differs m arkedly in 
T. sp a n a n th u m  and  T. tem bense .  In T. te m 
bense  it is abruptly  narrow ed  above  the middle 
into a charac teris t ic ,  oblong, t ru n ca te ,  do w n 
w ard-cu rved  tip. In T. spa n a n th u m ,  on the 
o the r  hand , it is b roades t  above  the middle 
(Fig. 1 B), and  not d o w nw ard -cu rved  at the tip. 
T h e  size o f  the s tandard  and o the r  floral parts 
is ra th e r  variable within T. sp a n a n th u m .  T h e  
standard  is m ostly  ±  7 mm  long but in M ooney  
6119 it is up to  11 mm .

2 n = 1 6  w as coun ted  in both T. sp a n a n th u m  
(progeny of Thulin  1552) and T. te m b en se  (pro
geny o f  Thulin  1568 from E th iopia , be tw een

Sagure  and  Bekoji, c. 50 km  S o f  Asella). Root 
tips fixed in N av ash in -K arp esch en k o  and 
stained  with crystal violet w e re  used.

Collections

Ethiopia. K a ffa  region, D e cca n o ,  Soddu road, N E  
slopes of M t  M aigudo, 22.X. 1954, M ooney 6119 
(K) -  A ru ss i  region,  Chilalo aw ra ja ,  near Bekoji, c. 
60 km S o f  A sella ,  5.X. 1971, T hulin  1354 (EA, E T H , 
K , U P S ),  1355 (BR, EA , E T H , F I,  H U J ,  K, M O, 
U P S , W A G); T icho  awraja, be tw een  Siré and Robi, 
25.X. 1971, Thulin  1552 (EA, E T H , K, UPS) -  Bale  
region,  S part  o f  Bale N ational Park , 6°57' N , 39°40' 
E ,  6 .XI. 1971, S. G ilbert 73 (U PS); Bale National Park, 
betw een  G a rb a  G o rach a  and Little  Batu cam ps, 3.XI. 
1973, H ed b erg  5662 (UPS); ibid., n ea r  Little Batu 
cam p, 3.XI. 1973, H edberg  5678 (UPS).

Trifolium chilaloense T hulin ,  sp. nov. -  
Fig. 1 F -J , 2

Orig. coll.: Thulin  1642, E th iop ia , A russi  Region, 
Chilalo aw raja,  n ea r  K ersa , c. 50 km SW  o f  Asella,
12.X1. 1971 (U PS holotype, BR, EA, E T H , F I ,  H U J, 
K, M O , W A G).

Species nova  ab  affini T. m ultinerve  A . Rich, inflores- 
centiis paucis floribus 5-12, ca lyce  tubo  15(—18)- 
nervi, 2-2.5  mm longo, lobis tubo  circa duplo longion- 
bus glabris vel subglabris, ovario  4-ovulato et semini- 
bus veirucu losis  d iversa.

A nnual,  e re c t  herb up to 12 cm high. Stem 
with few  sp read ing  b ran ch es ,  g labrous or sparse 
ly pilose be low  the upper  nodes . S tipules 1-2 
cm  long, a t tach e d  to  the petio le  fo r  about two- 
th irds  to th ree -q u ar te rs  of th e ir  length, strongly 
redd ish -ve ined ,  tapering  into long filiform tips. 
Petio les  up to  4 cm long, g labrous or weakly 
pilose. L eafle ts  ob lanceo la te  to  very  narrowly 
elliptic, a cu te  a t the apex , up  to  25 mm long 
and  7 mm w ide, ±  w eakly  p ilose at the  margins 
n ea r  the base  and on petio lules , o therw ise  gla
b rous ;  margin finely serra te  in the distal half; 
main ne rv es  7 -10  on each side, often b ranched , 
a t an angle o f  c. 20° to the  midrib. Inflores
cences  few, up to  5 in n u m b e r ,  5-12-flow ered; 
peduncle  up to 4 cm long, w eakly  pilose, but 
m ore  dense ly  so a t the  tip; b rac ts  minute, 
ped icels  0 .5 -1 .2  mm long. C alyx  tube  2-2.5 
mm long, 15(-18)-nerved, splitting dow n the 
vexillary  side in fruit, thinly puberu lous  on in
side, g labrous on outside ; lobes 3.5-4 .5  mm 
long, usually  ab o u t tw ice as long as the tube, 
narrow ly  tr iangular with subu la te  tips, glabrous 
o r  with a few  hairs at the  margin. Corolla
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Fig. 2. Deta il  o f  seed o f  Trifolium chilaloense  showing 
sculpturing o f  the tes ta  (SEM). -  F ro m  Thulin 1642, 
c. x  110.

purp lish -red ; s tandard  obovate ,  ±  7 mm  long, 
wings o f  abou t the sam e length, keel so m ew h a t 
sho rte r ;  wings and  keel a t tached  to the  filam ent 
tube  in th e  low er part.  O vary  sparsely  papillose,
4-ovulate . Pod  g labrous, beaked , w ith  uneven  
th ickened  up p er  margin up to  c. 5 by 3 mm. 
S eeds  usually  3-4 , brow n m ottled with b lack, 
finely w ar ty ,  oval, ±  1.6 by 1.2 m m ; hilum at 
end . 2n=  16.

H a b ita t  a n d  distribution. In grassland  patches  in 
H agen ia  fo res t a t c. 2900 m. Only know n  from 
the  type  collection from  the SC E th iopian  high
lands.

D iscussion . T. ch ila loense  belongs to subsec tion  
L o x o sp e rm u m  (H öchs t.)  C elak . w ithin section 
A m oria .  T h is  subsection  is restric ted  to E  and  
N E  tropical A frica and com prised  fo u r  species 
in G il le t t ’s revision o f  the Trifo lium s in S A rab ia  
and  A frica  S o f  the  Sahara  (Gillett 1952). O f  
these  T. decorum  Chiov. and T. sch im peri  
(H ö ch s t .)  A . R ich , are  E th iopian  endem ics ,  
T. e lg o n en se  G ille tt  is know n from M t Elgon 
and E th iop ia  (previously  know n only from  S 
E th iopia , bu t  recen tly  co llected  also in Simien by 
H e d b e rg  & A w eke) ,  while T. m ultinerve  A . 
R ich, is w id esp read  in E  tropical A frica  from 
E ri trea  in th e  N  to E  Zaire  in the  S. T h e  species 
o f  subsec tion  L o x o sp e rm u m  are annua ls  with 
the petio les  free  for m ost o f  their length , calyx 
tu b e  w ith  15-30 nerves  and som ew hat inflated

in fruit, 1-15-flowered inflorescences, and
3-12-ovulate  ovaries .

T. e lgonense  is p rocum ben t with only 1 or 2 
flowers in the lea f  axils and T. schim peri  is 
distinguished by  its few large flow ers with 
s tandard  over 15 mm long and calyx  lobes 
about 10 mm long. T. decorum  is similar to 
T. chila loense  in its com para tive ly  m any-flow 
ered  inflorescences (up to  15-flowered), but the 
flowers are m uch larger with the calyx only  half 
as long as the  coro lla  or less, and the leaves 
are broadly  elliptic.

T h e  nea re s t  ally o f  T. chila loense  seem s to be 
the  sym patric  T. m u ltinerve ,and  although these 
species differ in m any w ays it is not easy to 
find really clear-cu t d ifferences be tw een  them.

F e w , usually  only one to  th ree  per p lan t,  about 
10-flowered in florescences  are  charac teris t ic  of 
T. chilaloense,  bu t  the num ber o f  flowers is 
occasionally  only 5 per  inflorescence. T. m ul
tinerve  usually  has num erous  inflorescences  per  
plant, with 1-6, occasionally  up to  8, flow ers 
each . T h e  stipules are  usually larger in T. chila
loense  (up to  2 cm  long), while they  scarcely 
exceed  1 cm in T. m u lt in e rve . T h e  leaflets are 
o f  similar shape in the  tw o  species bu t are 
slightly larger in T. ch ila loense,  w here  they  are 
also  w eakly  pilose at the  base.

T h e  calyx  tube  is 2 -2 .5  mm long and  nor
mally 15-nerved (Fig. 1 F )  in T. chila loense  and 
only occasionally  a  few m ore w eak nerves  w ere 
o bserved . T h e  calyx  tube  is 3 -4  mm long in 
T. m ultinerve,  and  G ille tt (1971 p. 1034) gives 
the  num ber o f  nerves  as 15-30. I w as not able 
to  verify this and only saw  calyces  with m ore 
than  20 nerves ,  and if 15-nerved ca lyces  do 
occu r  in T. m ultinerve  it is certainly no t c o m 
mon. T h e  calyx lobes in T. chila loense  are 
about tw ice  as long as the  tube , a lthough so m e
times sho rte r ,  and are  g labrous o r  have  only 
a few hairs at the margin. In 7. m ultinerve ,  
h ow ever ,  they  are as long as or slightly longer 
than  the tube  and have  pilose m argins. T h e  
num ber  o f  ovules in T. chila loense  w as 4 in all 
ovaries  s tudied , while T. m u ltinerve  has  5-9 
ovules.

Finally  a good distinguishing c h a ra c te r  is 
found in the seeds . In T. ch ila loense  th e se  are  
b row n, m ottled  with black and  distinctly  w arty  
(Fig. 2). T h e  w arts  can also be seen in unripe  
seeds. In m ateria l o f  the  o th e r  species in s u b se c 
tion L o x o sp e rm u m  (excep t perhaps  in T. d e c o 
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rum  o f  which no fruiting material w as available) 
the  seeds  w ere  found to be sm ooth.

Both T. chilaloense  (seeds from the type co l
lection) and  T. m ultinerve  (seeds from Thulin  
1450, E th iop ia ,  A russi Region, 3 km  S o f  A sella) 
have been kep t in cultivation in g reenhouses  in 
U ppsa la ,  but only the la tter f low ered. T h e  T. 
chila loense  p lants becam e m uch etio lated  and  
w ere  up to 40 cm high. H o w ev er ,  the size o f  
leaves and stipules agreed with the herbarium  
m ateria l. T h e  plants of T. m ultinerve  w ere  simi
lar in size to the corresponding  herbarium  
m ateria l.  F ro m  this it can be p resum ed tha t 
under  favourab le  conditions plants o f  T. ch ila
loense  m ay attain to a m uch larger size than 
that given in the description.

2 n = 1 6  was counted  in both T. ch ila loense  
and T. m ultinerve  (sam e plants as m entioned  
above). T h e  num ber for T. m ultinerve  ag rees  
w ith a previous count on material from K en y a  
(Thulin 1970 p. 489).

Previous records

T. sp a n a n th u m  and T. chilaloense  have been 
m entioned  earlier by me as T. sp. A and T. sp. 
B  respec tive ly  in a stencilled report  (Thulin 
1972) and  the same designations are used  by 
F rö m an  (1975), w here T. sp a n a n th u m  is illus
tra ted  by photographs. F rö m a n ’s illustration 
o f  T. ch ila loense  (as T. sp. B ) ,  how ever ,  is 
hardly o f  this species, but p resum ably  o f  T.

s teudner i  Schw einf. In an agro-botanical s tudy  
by H å k a n s s o n  (1968) T. sp a n a n th u m  is m e n 
tioned as T. sp. near elgonense .

A ck n o w le d g e m e n ts . I am indebted to D r  L. H olm  
for editing the Latin diagnoses, to D r  L. Tibell fo r  
the scanning electron micrograph and to M rs K. 
R ym an for technical assistance.
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Radiigera Zeller, a genus of Gasteromycetes new to Europe
Lars E. Kers

K ers, L. E. 1976 06 30: Radiigera Zeller, a genus of G aste rom ycetes  new to Europe. 
Bot. N o tiser  129: 173-178. Stockholm. ISSN 0006-8195.

Radiigera atrogleba  Zeller is reported from the E part o f  central Sweden. This is the 
first European  record  of Radiigera, h itherto  known only from America. T he Swedish 
materia] is described and its characteristic  features are illustrated. T he species can easily 
be mistaken for an unopened  G eastrum.  I t  is suggested that the genus might be t te r  be 
placed in G eas traceae  than in M esophelliaceae.

Lars E. Kers, Bergius Botanic Garden, Fack, S-104 05 S tockho lm , Sweden.

L ate  in 1974 w hen  I visited the small island 
Röllingen in the lake M älaren  abou t 40 km W 
of  S tockho lm , I cam e across a peculiar G aste ro -  
m yce te  tha t was more or less hypogeous. At 
first sight I though t the specim ens w ere  phalloid 
eggs. W h en  opened  up, how ever, no receptacle  
w as seen  and the  gleba was pu lveru len t and gave 
o ff a d is tinc t od o u r  resem bling tha t o f  ink. This 
m ade m e p resu m e  tha t I had found a “ truffle” , 
u n k now n  to me. W hen the opened  sporocarps  
w ere  exam ined  in detail I found th a t  the funda
mental cons tru c t io n  was m uch the sam e as that 
o f  an unopened  G eastrum  or Trichaster,  and 
thus in no way resem bling  a “ tru ff le” .

A s tudy  o f  the  literature has revealed  that this 
G a s te ro m y c e te  species belongs to  the  genus 
Radiigera  Z eller  (1944). T h e  Sw edish  material 
has been  de term ined  as R. atrogleba  Zeller. This 
species has previously  been reco rded  from 
N o r th  A m eric a  (Oregon, Idaho) and  M exico  
(Zeller 1944, G u zm ån  1971).

Description of the Swedish material

S porocarps  hypogeous and e ru m p en t,  growing 
m ore o r  less c lustered  in small g roups  from a 
w hite , consp icuous  m ycelium , spo rocarps  d e 
p ressed  globose to irregularly rounded ,  often 
oblong, 2 .5 -4  cm  long and 1.5-3 cm  high, white 
w hen  fresh , la te r  turning pale b row nish , e ru m 

pen t specim ens with a thin mycelial layer co v e r 
ing the basal half, this layer  being more o r  less 
lost from the upper exposed  portions, basal p o r 
tion o f  sporocarp  p rovided  with a few, delicate 
and soon ev an escen t  mycelial cords ,  no s tipe
like ex tension  o f  the  sporocarp  base. M ycelium  
conspicuously  developed  as a white felt, densely 
binding toge ther  the up p er  mull soil, forming 
irregular “ fairy r ings”  w hich are clearly visible 
w hen the leaf litter has been  rem oved. Peridium  
consisting o f  tw o main layers and with a mycelial 
covering. The m ycelia l layer  white, thin and floc- 
culent, with adhering  soil, usually lacking on 
the exposed  parts  o f  the e rum pen t sporocarps. 
Exoperid ium  separa ted  into two distinct strata. 
O uter layer  w hite , abou t 1 mm thick when 
fresh, tough, consisting o f  densely packed 
hyphae  running  mostly  parallel to each other, 
this layer readily separable  from the inner per- 
idial layer, dehiscing by irregular rup ture  in 
apical portions  forming a few irregular lobes, 
drying to a thin, papery , sac-like rem nant very 
pliable w hen wet, ra th e r  res is tan t to w eathering. 
Inner p seu d o p a ren ch ym a to u s  layer  white to pale 
yellowish, abou t 3 mm thick when fresh, brittle, 
ju icy  w hen broken , consisting o f  cells that are 
about isodiam etric , o f  sam e th ickness  all 
around , as a rule no t breaking up toge ther  
with the  ou te r  peridial layer, som etim es d e 
hiscing by a few accidental rup tu res ,  w ith  age
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usually d isappearing  by de liquescence , with the 
gleba adhering to  the inner surface. Endoperi-  
dium  not developed . P seudoco lum ella  devel
oped as in a G eastrum ,  projecting to about the 
cen tre  o f  the  spo rocarp  body, bo rne  from the 
ou te r  peridial layer, but clearly separa ted  from 
the  inner, p seu d o p aren ch y m ato u s  layer, in 
the  ripe spo rocarps  collapsing and becom ing 
free of the g leba, forming a thin, plug-shaped 
s tructure  in the spherical sporocarps ,  laterally 
flattened and keel-like in the  oblong sporocarps ,  
evanescen t with age. Gleba  organized into a 
radiating m anner  be tw een  the peridium and the 
pseudocolum ella , com posed  o f  densely  packed  
spore-filled tubes  o f  delicate fascicles o f  hyaline 
rem nants  o f  sterile gleba and o f  capillitium, 
readily disin tegrating into a b lack, pulverulent 
m ass, odou r  resem bling  that o f  ink, gleba 
adhering to the inner peridial surface in the ripe 
sporocarps  but torn  free o f  the collapsing 
pseudocolum ella . Capillitium  few -branched , 
thin-walled, 2 -6  /x in d iam eter, hyaline to pale 
b row n , often w eak and con to rted ,  with minute 
debris  adhering. Spores  spherical, 4 -6  /x in d ia
m eter  (inclusive o f  o rnam en ta tion ),  distinctly 
verrucose , with a m inute pedicel s tum p or 
pedicel scar, da rk  brow n under the  m icroscope, 
black in mass.
Material:  Sweden, U ppland , Torsvi parish (Enköping 
district), island of Röllingen in the lake M älaren. In 
a valley on the northern side of the island. On 
soil under deciduous trees, mainly Fraxinus excelsior. 
-  K ers 4548, 16.9. 1974 (S, UPS); Kers 4549, 2.10. 
1975 (S).

Field notes.  T h e  valley is small, running north 
leading dow n to M älaren. O n  both sides is an 
old, undisturbed  and moss-rich coniferous forest 
(mainly Picea abies).  In the south the head o f  the 
valley is in s teep  bedrock  slopes with scattered  
stands o f  Pinus sylvestris.  Ruins o f  a small 
hom estead  can be seen in the low er part of the 
valley. Soil: sandy to gravelly , ra th e r  dry, rich 
in mull in the upper layers, surface covered  
with a loose layer o f  leaves (Fraxinus excelsior, 
A ce r  p la ta n o id es , Q uercus robur ) and twigs

from deciduous  trees.  V egeta tion: a dense  stand 
o f  old Fraxinus  trees  with num erous  Fraxinus  
p lants 3 -4  dm high on the ground be tw een  the 
trees .  A lm ost no herbs  (seen in au tum n only). 
T h e  locality is m uch shaded  due to the north -  
facing situation and the dense  canopy  o f  trees.

In 1974 (16.9. and 24.9.) the fungus w as quite  
ab u n d an t here, but only within a limited upper  
part o f  the valley. All specim ens w ere  ripe 
with co llapsed  pseudoco lum ellae .  In 1975 (2.10.) 
very  few  sporocarps  w ere  to be found and these  
w ere  a lm ost com plete ly  oblitera ted . T h e  sparse  
o ccu rren c e  in 1975 m ay have been  partly  the 
result o f  the  preceding  dry  sum m er and au tum n , 
partly  o f  the late date. T h e  od o u r  o f  the gleba 
was very  d istinct and has been  appropria te ly  
descr ibed  as “ metallic and resem bling  tha t o f  
ac tual in k “ (Zeller 1944 p. 635). This  o d o u r  is in 
1976 still clearly  d iscernable  from som e dry 
spec im ens  tha t have been  kept in a c losed  glass 
ja r  s ince 1974.

T his  fungus is difficult to find. In the Sw edish  
locality it must be looked for before  the  first 
frost. L a te r  the sporocarps  are  com plete ly  
h idden  by a cover  o f  ash  leaves. U nlike  G ea s t
rum  the  fungus does not leave long pers is ten t 
and easily  identified “ m um m ies” , ju s t  insignifi
can t ,  sac-like brow n rem nants  consis ting  solely 
o f  the thin ou te r  peridial layer.

Discussion

T h e  S w edish  material does not differ essentia lly  
from the  descrip tions o f  R. a trog leba  (Zeller 
1944, G u zm ån  1971). It can be identified on 
sight from the instructive photos  pub lished  by 
Z elle r  (Zeller 1944 p. 632).

R adiigera  fu sc o g le b a  and R. c in n a m o m e a  
have a brow n gleba (black in R. a tro g leb a ) and 
they  a lso  differ in m icroscop ic  ch a rac te rs .  R adii
gera atrogleba  differs from R. taylorii and  R. 
p a u le n s is  in having much bigger spo res  (abou t
2 .5 -3 .7  /x in the latter).

O w ing  to the limited material so far co llected  
and the  limited field studies carried  out on these

Fig. 1. Radiigera atrogleba.  -  A: Ripe sporocarp  in transverse section. 1 R em nants  of mycelial covering  (black); 
2 ou ter  layer o f  exoperidium; 3 pseudoparenchym atous  layer o f  exoperid ium ; 4 gleba; 5 collapsed pseu d o co lu 
mella; 6 air space, showing separation  of exoperidial layers. -  B: T ex ture  o f  p seudoparenchym atous  peridial 
layer. - C :  Texture of ou ter peridial layer. - D .  Capillitium and spores. -  E: Spore drawn from a S E M  photo . -  
Kers 4548 (S).
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Fig. 2. Spore size diagram in Radiigera atrogleba.  
M easurem ents  from  dry spores m ounted in water. 
O rnam entation  included. -  Kers 4548 (S).

species the  full ex ten t o f  the ir  morphological 
variation is no t yet know n (cf. G u zm ån  1971). 
T h e  d isc repanc ies  betw een the descrip tions of 
R. a trogleba  and the Swedish material are w ith
out doubt due to variable features in this 
species. T h e  mycelial covering o f  the sporo- 
carps is s ta ted  by Z eller  to be distinctly devel
oped but is less obvious in the Swedish material. 
This layer, ho w ev er ,  is m ore apparen t in hypo- 
geous spec im ens  than it is in e rum pen t ones 
(cf. Z eller  1944 p. 635). T h e  inner peridial layer 
is said by Z e lle r  to  becom e hard on drying, 
w hereas  it is c learly  deliquescent in the samples 
seen by me. I think these differences are  mainly 
due to d ifferen t ontogenetic stages o f  the 
material. T h e  A m erican  sporocarps  w ere 
certainly no t as  ripe as the Swedish ones and 
they m ay also have been dried m ore quickly. 
T h e  sp o ro ca rp s  illustrated by Zeller  are defi
nitely y ounger  than  those found by me (Zeller 
1944 p. 632, Fig. 1:5).

It is well know n that som e G as te ro m y c e te  
genera and  species w ere  originally described 
on unopened  specim ens o f  Gecistrum  and 
Astraeus .  In m os t cases  this m istake is obvious

to m odern  taxonom is ts .  In som e o the r  cases  it is 
less evident and any rejection of a taxon  must 
be left to  the revising botanist.  F ro m  my first 
acqua in tance  with this fungus, I w as quite 
convinced tha t it ne i ther  rep resen ted  an u n 
opened G eastrum  nor a Trichaster. T h e  mor
phology was too d ifferent in m any im portant 
details. N e ith e r  could any dry rem nan ts  of a 
G eastrum  (viz. from  1973) be found in associa
tion with the  fresh  sporocarps  o f  Radiigera  
in 1974. O n the o th e r  hand , a few m uch-w ea th 
ered  rem nants  o f  Radiigera  w ere found, appar
ently from 1973. T o  m ake sure the locality 
was revisited in 1975. Only typical Radiigera  
specim ens w ere  found -  no sporocarps  o f  G east
rum. I t is o f  in te res t  to note  tha t while the 
sum m er and au tum n  o f  1974 had been unusually 
w et, the sam e periods  in 1975 w ere  very  dry. 
T h ese  observa tions  m ean that only typical 
Radiigera  spo rocarps  developed  in this locality 
during the th ree  years  1973-1975, irrespective 
o f  the ex trem ely  variable w eather  conditions.

Radiigera atrogleba  is readily distinguished 
from G eastrum  by lack o f  an endoperid ium , 
by the w hite , dep ressed  globose and erum pent 
sporocarps ,  the readily separable  ou te r  peridial 
layer, the odou r  and the m ode of dehiscence 
(irregularly deh iscen t ou te r  peridial layer, deli
quescen t p seu d o p aren ch y m ato u s  layer). T h e  
radiating gleba w hich adheres  to  the p seu d o 
parenchym atous  peridial layer is an o th e r  differ
ence from G eastrum .  In  all these  cha rac te rs  
R. atrogleba  a lso differs from Trichaster. Tri
chaster  is distinguished from G eastrum  by 
m eans o f  its com pact p seudoco lum ella  and its 
vestigial endoperid ium , w hich  does  not norm ally  
separate  from the  inner exoperidial surface. 
M oreover,  the spore  mass is enclosed within 
a “ p u f f b a l l”  in G eastrum ,  w hereas  it is freely 
exposed  in a ripe Trichaster. C onsequen tly  
there is a considerab le  difference be tw een  
Radiigera  and Trichaster.

Lloyd seem s to  have been  the first to realize 
that specim ens now  referred  to this genus could 
not be in terpre ted  as unopened  spec im ens  of 
G eastrum  (Lloyd 1924 p. 1305). L loyd te n ta 
tively placed his N o r th  A m erican  species (now 
known as Radiigera  taylorii)  in M esophellia ,  
but pointed out its anom alous  position in this 
A ustra lian  genus. L loyd suggested th a t  the 
species, w hen be tte r  k now n , might b e t te r  be 
placed in a separa te  genus.
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L loyd’s suspicion was confirm ed by Zeller 
(1944). H e p roposed  the genus Radiigera  for 
three  species: R. taylorii (Lloyd) Zeller, R.  
atrogleba  Zeller and R. fu sc o g le b a  Zeller  (typus  
generis). All these  species were described on 
N orth  A m erican  material. T w o  species have 
later been added  to this genus: R. c innam om ea  
Zeller (1948 p. 652) and R. pau lensis  Singer, 
W right & H orak  (1963 p. 600). O ne  species 
previously treated  in R adiigera  has been trans
ferred to M organella  as M . puiggarii  (Speg.) 
Kreisel & D ring (1967 p. 116).

G uzm ån  has shown that som e o f  the N orth  
A m erican  species ex tend  the ir  a reas  to com prise 
M exico, viz. R . fu sco g leb a ,  R. atrogleba  and 
tentatively also R. taylorii (G uzm an 1971, 1973 
p. 1325). T he  genus has not yet been  reported  
outside the A m erican  continent.

M ainly following C u n n in g h a m ’s in terpreta tion  
o f  the A ustralian  L y co p e rd aceae ,  Z eller  p ro 
posed  the family M esophell iaceae  in which he 
included M esophellia , C astoreum  (both with 
elliptic spores), A b s to m a  and Radiigera  (with 
spherical spores) (Cunningham  1932 p. 315, 
Z eller  1944 p. 631). A recen t addition to M eso 
phelliaceae is M esophelliopsis ,  a m onotypic 
genus described  from South  A m er ic a  (Batista & 
Vital 1957 p. 14). T h e  inclusion o f  Radiigera  
in M esophelliaceae has been followed by o ther 
au thors  (Singer et al. 1963, G u z m å n  1971, 1973, 
D ring 1973 p. 463).

M esophelliaceae may have been  too widely 
c ircum scribed  by Z eller  (1944). Its genera  are 
little know n, especially as regards  the funda
mental construction  o f  the perid ium  and the 
pseudocolum ella . A com para tive  morphological 
study o f  the genera  is m uch  needed . In my 
opinion it seem s quite c lear tha t Radiigera  
has more charac ters  in com m on with G eastrum  
and Trichaster  (G eastraceae) than with M e so 
phellia  and C astoreum  (M esophelliaceae  s. str.). 
W hether A b s to m a  also show s a “ G eastrum - 
l ike”  peridial construction  canno t be clearly 
read from the available descrip tions  but it seem s 
unlikely (cf. Cunningham  1944 p. 133 and Plate 
XVII). T h e  spore charac te rs  o f  A b s to m a  reti
culation  G . H . C unn . point to c loser  affinities 
with L ycoperdaceae  than with G eas trace ae  
(B ronchart & Dem oulin 1973 p. 272).

T h e  mutual relationships o f  Radiigera, Tri
chaster  and G eastrum  are very  close and o b 
vious. O f  these  three genera  Radiigera  shows

the simplest organization o f  the sporocarps . 
In Radiigera  the p rocess  o f  differentiation has 
largely rem ained  at the simple level found in 
young G eastrum  and Trichaster.

T h e  de liquescen t p seudoparenchym atous  
peridial layer o f  Radiigera  (a trog leba ) and the 
distinct odour,  corre la ted  with an irregular and 
often accidental deh iscence  of the sporocarps ,  
are charac ters  which are c lear  biological ad ap 
tions to the more o r  less hypogeal m ode of 
grow th. T h e  presence  o f  these  “ n e w ” ch a ra c 
ters, w hich would be m eaningless in G east
rum  or Trichaster, clearly indicates tha t Radii
gera  is not an abnorm ality  som etim es to  be 
found in G eastrum  or  Trichaster.

It would be quite natura l to  transfe r  Radiigera  
from M esophelliaceae  to G eas trace ae .  G e a s t r a 
ceae is, how ever,  by tradition and convenience  
c ircum scribed to include genera  with stellate 
dehiscence. But ju s t  as A stra eu s  (very Geast-  
ru m - like and with stella te  dehiscence) has 
been separated  from G e a s tra c e a e  on m icroscopic  
charac ters ,  Radiigera  (not with stellate dehi
scence) could be included in G eas trace ae  on the 
general organization o f  its sporocarp .
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Fourteen  species of  Cryptocoryne  (Araceae), all endemic are known from Sri Lanka . T he 
investigation o f  herbarium  material at Peradeniya (PDA) and material available in Europe 
has led to the revision o f  the in teipretation  o f  C. nevillii Trim , ex H ook, f., C. willisii 
Reitz and C. undulata  W endt. Karyologically the species fall into two groups, one with 
2n=28 or 42 and the o ther  with 2n=36. A  taxonomic grouping o f  the species is suggested, 
and the evolutionary aspects  are briefly discussed.
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Species of Cryptocoryne  from Sri L anka  have four species from Sri Lanka: C. thwaitesii,
been  popula r  in E urope  as aquarium  plants for 
the pas t 70 years , and there is an ever-increasing 
d em and  for new plants for cultivation. T h e  iden
tification o f  these im ported  plants has always 
been  problem atic . H erbarium  specim ens of Cryp
tocoryne  are few and are often in p oo r  co n 
dition. P lants w ere exported  to E urope  and 
cu ltivated , som etim es for a period o f  years, 
before  it was realized that they  rep resen ted  new 
species. F o r  instance, the im portation o f  two 
Sri L a n k a  species, C. willisii Reitz and C. 
undu la ta  W endt, to G e rm an y  around 1905 
caused  considerable  confusion as they  la ter 
p roved  to  be new species. T h e  num ber o f  species 
know n to  Sri L anka continued to increase con 
siderably  in the course  o f  the years. Schott 
(1857) described  the first tw o species: C. walkeri 
and C. thwaitesii. Thw aites  (1864) recognized 
tw o species: C. spiralis and C. thwaitesii.  H o o k 
er (1898) in T rim en , H an d b o o k  o f  the F lo ra  of 
C ey lo n ,  m entioned five species: C. spiralis, 
thwaitesii , nevillii, walkeri, and  beckettii.  In  
1908 R eitz  described  C. willisii Reitz , a name 
that an ted a te s  the widely used C. willisii Engl, 
ex Baum  (1909). T he  latter is in actual fact 
conspecific  with C. undulata  W endt. E ngler’s 
co n sp ec tu s  in D as  Pflanzenreich (1920) includes

walkeri, beckettii,  and  nevillii. H is  descrip tions 
o f  the last th ree  species are  based on plants 
cu ltivated at P eraden iya  (RBGP). E n g le r’s d e 
scrip tions can only be in terpre ted  with difficulty, 
bu t I am  o f  the opinion that the  plants described  
as C. beckettii  and C. nevillii are in actual fact 
C. undula ta  and  C. willisii Reitz respectively , 
w hereas  1 am not able to refer the descrip tion  o f  
C. walkeri to  any species I know. It is almost 
certa in  tha t the  tw o  species cultivated in the 
Botanical G a rd e n  in Berlin-Dahlem  after 1905 
(e.g. Baum 1909 b), viz. C. willisii Reitz and 
C. undulata ,  w ere  collected  by Engler on his 
trave ls  in A sia  in 1905. Petch  (1928) trea ted  
the  Sri L anka  species on the basis o f  live ma
terial seen by him. H e was able to  establish 
th a t  five, possibly six, species had recently 
been  collected , bu t found it difficult, with the 
excep tion  of C. thwaitesii, to  assign them to 
species  previously  described  from the island. 
A ls ton  (1931) described  tw o new  species, C. 
p e tc h i i  and C. lutea, and  one variety, C. lutea  
var. minor. W end t (1955 a) described  C. undu
lata.  D e  Wit described  five species during the 
period  1958-1975: C. lucens, parva , wendtii, 
legroi, and alba. D e  Wit 1971 is illustrated  with 
draw ings o f  all the species of C ryptocoryne  rec 
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ognized by him. Rataj (1975 a) revised the 
genus Cryptocoryne  and described  C. bogneri  
and four varie ties  o f  C. wendtii.  U nfo rtunate ly  
he did not see the type material at Peradeniya. 
R a ta j’s s ta tem en t tha t C. walkeri, beckettii, 
and nevillii w ere  described  on the  basis  o f  plants 
cultivated  a t Peraden iya is based  on an incorrect 
transla tion  o f  E ng ler’s notes in D as  P flanzen
reich. In all, 14 species and 5 varieties have 
been  descr ibed  from Sri Lanka.

D uring  a stay in Sri L anka  in M arch , 1975, the 
au thor  collected live specim ens o f  C ryptocoryne  
and also s tudied  the material in the H erbarium  
at P e rad en iy a  (PDA). Th is ,  toge ther  with o b se r
vations on materia l available in E urope , led to 
som e nom encla tu ra l and taxonom ic revisions.

D a ta  on each  species are presented  below  in 
o rder  o f  publication.

Cytological preparations were made from root tips 
according to Jacobsen  (1957).

V o u ch er  specimens of the chrom osom e counts are 
deposited  at C . Photographs of the Peradeniya plants 
are also at C.

Cryptocoryne walkeri Schott -  Fig. 3 B

Schott,  Bonplandia 5: 221 (1857). Holotype: W alker 
288 (K). D raw ing  at W.

C. lutea A lston var. minor  A lston in T rim en, Handb. 
FI. Ceyl. 6: 293 (1931. Type: Silva, Halloluwa
18.2. 1925 (PDA, 3 sheets).

T h e  ho lo type  o f  C. walkeri consists  o f  a single 
spathe  w hich is som ew hat folded. U n less  this is 
d issected  it will not be possible to establish 
with certa in ty  w hether  the in terpreta tion  by 
Petch  (1928 p. 22, and pi. IV . fig. 5-8) and 
D e Wit (1971 p. 202, Abb. 69 r) as well as in 
this p aper  is indeed correct.  W hen describing 
C. lutea  A ls ton  apparently  had not seen the 
type  o f  C. walkeri. His concep t o f  C. walkeri 
(A lston 1931, 1938) is based on one o f  his own 
collections (Alston no. 1386) which is actually 
C. undula ta .

Rataj (1975 a) reduced  C. lutea  and C. legroi 
to varie ties  under  C. walkeri. O bviously  C. lutea  
and  C. legroi  are very close, w hereas  1 believe 
tha t C. walkeri  is m ore distantly  related to these  
two. T h e  collar o f  the spathe is small, distinct, 
and swollen in C. lutea  and C. legroi, but there  
is a large and  indistinct collar zone in C. walkeri. 
T h e  type o f  C. lutea  var. m inor  agrees with 
C. walkeri in this respect.  W hen illuminated with

ultraviolet light a t  350 /am the b road  collar zone 
o f  C. walkeri show s a dark , reddish-brow n 
colour and the limb is yellowish. In C. lutea the 
collar and the limb show  the sam e yellowish 
colour when illuminated with u ltraviolet light at 
350 p m .

T h e  ch ro m o so m e n um ber  is 2n= 28 (vouchers: 
P 1965/337 cult.; N J  2913 cult.).

Cryptocoryne thwaitesii Schott -  Fig. 3 E

Schott,  Bonplandia 5: 221 (1857). H olo type: Ceylon 
Plants (C.P.) 3464, sine loc. (K). D raw ing  at W. T w o 
isotypes at PD A, one of them marked: C .P .  3464, M ay 
1855, Singhe Raja F ores t .

There are tw o o th e r  collections at PD A : Kottawa 
Forest ,  near G alle ,  April 1884; A ls ton ,  K ottaw a 
Forest R eserve  17.8. 1926.

T h e  in terpre ta tion  o f  Petch (1928) and D e Wit 
(1971) [excl. C. dalzelii Schott] is no doubt 
co rrect.  D e  Wit (1971) and Sadilek (1969) show 
the limb as upright w hereas  in the plants 1 
collected a t K o ttaw a  the  limb w as ben t forw ard  
at an angle o f  90° o r  m ore so tha t the tip 
reached  the ground. P lan ts  from K o tta w a  grown 
in C openhagen  som etim es deve loped  spathes 
that failed to bend ,  curving only slightly like 
the one illustrated by D e  Wit. Rataj (1975 a, c) 
illustrates a spa the  with an upright limb and 
tw isted differently in the th roa t region and with 
far few er red spots  than  in the p lants from  K o t
tawa. R a ta j’s specim en m ay in actual fact not 
belong to C. thw aites ii  s. str. A t K o ttaw a  C. 
thwaitesii grew  em ersed  along a small s tream  in 
deep  shade.

R a ta j 's  s ta tm en t (1975 a, pp. 57-58) that 
C. thwaitesii  is rela ted  to  the M alaysian  species 
is ill founded. T h e re  is a superficial resem blance  
to C. johorens is  Engl, and  C. long icauda  Becc. 
ex Engl. (?= C . c a uda ta  N .  E. Brown), b u t  the 
tex ture o f  the leaf is quite different and the collar 
is lacking in C. thwaitesii.  T h e  ch rom osom e 
num ber for C. thw aitesii  is 2 n = 3 6  (voucher: NJ 
14-1 K ottaw a),  the sam e as for C. bogner i  and 
C. alba, w hereas  the M alaysian  species p robab ly  
belong to the 2 n = 3 4  group.

Cryptocoryne beckettiiT h w . ex T rim . -  F ig . 2 E

Trim en, Journ .  Bot. 23 p. 269 (1885). H o lo type: 
Beckett, M atale E ast ,  Feb. 1865. C .P .  3868, n u m b e r  
not B ecke tt’s (PDA).
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T h ere  are 10 o ther  sheets  at PDA: Kailla 1.6. 1866; 
van Buuren, G an g aru w a Village 24.3. 1919 (maybe 
duplicate at K); R BG P 21.9. 1921 a. G angaruw a ” A ” ., 
b. H eeden iya  “ A ” ; Silva, G an g aru w a 29.1. 1925 
(two sheets); Petch , brought from G angaruw a ” A ”
11.2. 1925, cult. RBG P; Silva, Halloluwa 18.2. 1925; 
Alston 1384, brought from Halloluwa by H. L. van 
Buuren, cult. RBGP 5.10. 1925; Alston 1385, brought 
from G angaruw a “ A ” , cult. R BG P 11.5. 1926; Silva 
206, G angaruw a 3.12. 1927 (dupl. at K). A nother 
sheet at PDA labelled C. " b e c k e t t i i” , Kahata-ata-hela, 
Jan . 1888 is C. wendtii.

\
T h e  in terpreta tion  of 'the  holo type, one im m ature 
spathe , and one  m a tu re  kettle , p resen ts  con 
siderable difficulties. T h e  leaves are large and of 
a kind which I have only seen in plants m atching 
C. beckettii  sensu Petch  (1928). P e tc h ’s study 
was partly based  on live m ateria l and his in ter
preta tion o f  C. beckettii,  w hich was followed by 
W end t (1953 b, 1955 b), D e  Wit (1971), and Rataj 
(1975 a), is probably  co rrec t .

T h e  shape o f  the limb varies to some extent, 
as do the leaves cf. C. petchii) .

1 have  found this species at K egalla  and 
H allo luw a and in both  places it g rew  in shady, 
sheltered  places along the  river.

T h e  ch rom osom e num ber is 2 n = 2 8  (vouchers: 
NJ 23-19 H allo luw a; Jay asu r iy a  2246, Menik- 
G an g a ,  R uhuna  N ational Park).

Cryptocoryne nevillii T rim , ex H ook . f. -  Fig. 1

H ook. f. in T rim en , H andb . FI. Ceylon  4 pp. 346-347 
(1898). Holotype: G ru k am an a  T an k ,  W awinni, N ov. 
1885 (PDA). A  fragment o f  the type is at K.

T h e  holotype is a ra ther poor specim en with only a 
few leaves although four m ature  spathes exist. 1 have 
seen only one o ther  specimen which I assign to this 
species: Kundu & Balakrishnan 185, Batticaloa
11.10. 1970 (PDA, US). O th e r  specim ens cited in 
various publications are mostly C. willisii Reitz, 
C. parva  and C. lucens.  T he  localities given by 
Rataj (1975 a) are thus erroneous .  C. nevillii has only 
been found in the Eastern  Province and has not yet 
been cultivated in Europe.

T w o  species of C ryptocoryne  w ere  b rought from 
Sri L an k a  to  E u rope  around  1905 and have been 
cultivated  ever since. R e i tz  (1908) referred  one 
o f  them  to C. beckettii  and descr ibed  the o ther 
as a new  species, C. willisii Reitz , Baum (1909 a, 
b), w ho had probably  seen the  sam e material, 
unfortunate ly  switched the nam es. W endt 
(1958) does mention that Baum  sw itched  the 
nam es, but he is not aw are  o f  the  publication

o f  C. willisii Reitz. U nfortunate ly  R e i tz ’s publi
cation was overlooked , and C. willisii Engl, 
ex Baum becam e estab lished  as the nam e o f  the 
species which must be called C. undula ta  
W endt L ater  on C. willisii Reitz (C. beckettii  
sensu Baum 1909 a, b) w as  referred to  C. nevil
lii (B öhm er 1935, W endt 1953 a, D e  W it 1971 
and Rataj 1975 a). A com parison  be tw een  these 
“ E uropean  C. nevillii’’ and the type o f  C. 
nevillii T rim , ex H ook . f. in PDA show ed  that 
they are different species. Petch (1928 p. 238) 
m ay partly be held responsible  for the es tab lish 
ment o f  the e rroneous  in terpreta tion of the cu l
tivated plants. H e  illustrated some plants co l
lected at Yatiellagala (= K u lu g a m m an )  and 
H allo luw a (PL V), and referred them  to C. 
nevillii, later (p. 25), how ever,  adding that “ until 
the type  has been m atched  by fresh specim ens 
it is no t certa in  that the recent Y atiellagala  
plant is C. nevillii” . Pe tch  did not succeed  in 
obtaining fresh specim ens from  the type  locality.

T h e  material il lustrated by Petch  (1928 PI. V) 
is heterogeneous. T h e  specim ens in Fig. 7 and 
11 are apparently  C. parva  and those  in Fig. 9 
and 10 probably  C. willisii R eitz  or C. lucens.

T h e  following descrip tion  o f  C. nevillii T rim , 
ex H ook . f. is based on K undu  & B alakrishnan  
185: R hizom e stout, b ranched , stolons ab sen t  in 
the herbarium  specim ens. Leaves 15-20 cm , 
green, apparen tly  w ithout purple; lamina up to 
7x  1.5 cm , lanceola te , b roadest below  the middle 
or obovate  and then  shorter; margin with a 
border o f  hyaline cells; petiole up to 10 cm , 
ra ther b road , flat, and whitish. S pa the  very 
long, up to  23 cm ; tube narrow , whitish; limb 
3 cm, purple, bent som ew hat backw ards ,  m ore 
or less sm ooth ; collar very p rom inent, 0.5 mm  
high, dark  purple; kettle w ithout a lveolae in the 
wall. T h e  exact shape and colour o f  the  limb 
are difficult to ascertain . M ale flowers 80-100, 
sm ooth. Fem ale  flowers 5-6, small, s lender, 
with d ivergent ovate  stigmas which are  ra the r  
flat and not sunken in the  centre .

T he  plant is charac terized  by the lanceola te  
leaves the low er ones o f  which are  obova te ,  
and by the spathe  w hich far exceeds the leaves. 
T h e  herbarium  specim ens suggest that the w hole 
petiole has been sub terranean . It is possible 
tha t this species w ithers  during the dry  Y ala  
season  (A pril-Sep tem ber)  to em erge again and 
flower w hen the rains com e. This m ay be the 
reason for the poor state o f  the ho lo type, w hich
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may have been collected ju s t  at the beginning o f  
the season when only a few leaves and some 
spathes  had em erged. T h e  note  by T rim en  cited 
by H ooker  (1898 p. 347) “ O nly the tip o f  the 
spathe pro truded  above  g ro u n d ”  may be entirely 
correct.

P rofessor De Wit, W ageningen, w ho has 
kindly read the m anuscrip t,  is o f  the opinion 
tha t C. nevillii T rim , ex H ook . f. and C. willisii 
Reitz are conspecific, and that the latter is a 
synonym  of  the form er. At the present state 
o f  knowledge I believe, how ever,  that they  are 
best re ta ined as separate  species.

Cryptocoryne willisii Reitz non Engl, ex Baum -  
Fig. 2 A

Reitz, W ochenschrif t  für A quarien- und T errar ien 
kunde, Sept. 29th 1908, p. 523. T he  name is typified 
by the description and the photograph on p. 523 and 
Fig. 4 left.

C. nevillii auct. non Trim , ex H ook. f.

T h e re  are two o ther  sheets at PDA which may 
represent this species but they are sterile: van Buuren, 
Kulugam ana no. 2 (Yatiellagala) 18.2. 1925; Silva, 
b rought from Kulugam ana (no. 2), cult. RBGP 10.10. 
1925.

C. willisii Reitz has been  cu ltivated  in E urope 
under various nam es, and for the last 25 years 
as C. nevillii auct.

T h e  following descrip tion is based on a plant 
received from D an sk  A kvarieforening  in 1914 
and cultivated in the  Botanical G a rd en  in C o p e n 
hagen since then (P 1914/114); Leaves up to  20 
cm long, lamina green, acutely  ovate  to lanceo
late, 3-7 cm long and 1.0-1.5 cm wide; veins 
not prom inent; petiole 6-12 cm long, green, 
often som ew hat purp le-brow n at the base. 
Spathe  5-10 cm, densly  speckled-blotched with 
red-brow n; kettle 1 cm, mostly whitish; limb c. 
2 cm, purple, papillose, upright and slightly 
tw isted above; collar p resen t,  yellowish with a 
m ore or less purplish rim, tow ards  the th roa t 
abruptly  changing to purple. T h e  yellowish 
collar can som etim es be purplish. M ale flowers 
40-60. Fem ale  flowers c. 5; stigma oval, sunken 
in the  centre . K ett le  wall a lveolar in the upper 
half.

This  is the sam e species as D e W it’s (1971) 
illustrations and which he describes as C. nevil
lii.

T h e  chrom osom e num ber is 2 n = 2 8  (vouchers: 
P 1914/114 cult.; P 1966/353 cult.).

Cryptocoryne lutea A lston -  Fig. 3 A

Alston in T rim en, H andb . FI. Ceylon 6 p. 293 (1931). 
Lectotype (selected here): Silva, Kulugam m ana
(Yatiellagala) no. 1, 2.10. 1925 (PDA).

At PDA there are five o ther specimens: van Buuren, 
Kulugam m ana no. 1, 18.2. 1925 (sterile); Silva, 
brought from K ulugam m ana no. 1 ,5 .10 . 1925; A lston 
1703, cult. RBGP 21.2. 1928; Alston 253, brought from 
Kulugam m ana no. 1, cult. R B G P 29.3. 1926 (dupl. at 
K ) -  erroneously  indicated as isotype by Rataj (197.5 a); 
RBGP cult. 18.1. 1928.

Alston (?) m arked  tw o sheets  (PDA) C. lutea  
var. minor:  Silva, H allo luw a 18.2. 1925. T h e re  
is no doubt that these  tw o sheets a re  part of 
the collection labelled C. walkeri by P etch  (1928) 
and  illustrated. O ne  o the r  sheet from the sam e 
collection, also labelled by Petch, has not been  
m arked in any  w ay by A lston. All th ree  sheets  
are C. walkeri.

1 do not share R a ta j’s opinion tha t C. lutea  
is a variety o f  C. walkeri. I have seen som e 
specim ens o f  C. lutea  with a yellow limb and 
some with a  green limb, and the tube  can be 
yellow o r  densely  purp le-spotted .

This species grow s along the river at H a llo 
luwa in open  sunny places as well as in shade , 
well sheltered from s trong  curren ts .

T h e  ch ro m o so m e  num ber is 2 n = 2 8  (vouchers : 
NJ 2767 cult.; 1963/629 cult.; N J  23-1 H a llo 
luwa; N J 23-6 H alloluwa).

Cryptocoryne petchii A lston  -  Fig. 2 F

Alston in T rim en , H andb. FI. Ceylon 6 p. 293—294 
(1931). Holotype: Petch , brought from Ratnapuna by
H . L. van Buuren, cult. RBG P 31.1. 1925 (PDA).

T here  are three o th e r  sheets  at PDA: Alston 11387, 
brought from R atnapura ,  cult. RBGP 2.2. 1926 (?); 
Alston 1388, brought from R atnapura , cult. R B G P
29.3. 1926; Alston 1684, H akkinda 14.11. 1927.

T h e  plant described  by Petch (1928 p. 22.) as 
C ryptocoryne  sp. w as la ter es tablished as a new  
species, C. petch ii,  by A lston .

This species is very variable and  is at tiimes 
difficult to sep a ra te  from C. beckettii.  I do not 
consider tha t the distinguishing c h a ra c te r s  
be tw een  C. beckett i i  and C. p e tch ii  are (con
stant. T h e  co lour of the limb varies from bnow n 
to green, and  the denticu la tions  a t the  e d g e  are 
often lacking. T h e  collar varies in shape ffrom 
oval to round and in co lour from light purplle to 
b lackish-purple . T h e  leaves are  also wery
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variab le .  S om e form s o f  C. p etch ii  f low er often, 
o th e rs  rarely.

C. p e tch i i  is p robab ly  best regarded as a tri- 
ploid o f  C. beckettii ,  and I assum e that the 
beckett i i-pe tch ii  re la tionship  is analogous to that 
b e tw een  diploids and triploids in C. wendtii 
coll. In  C. w endtii  diploids and  triploids are  also 
found and in my experience  the g rea tes t  varia
tion seem s to be found  in the triploids.

T h e  c h ro m o so m e  n um ber  is 2 n = 42  (vouch
ers: P 1963/631 cu lt .;  N J  2847 cult.).

Cryptocoryne undulata W endt -  Fig. 21

W endt,  Aquarienpflanzen  in W ort und Bild, L iefe
rung 14, leaf 267/269 (1955). T he  name is typified by 
the pho tographs and the protologue.

C. willisii Engl, ex Baum, G ar tenw elt  13: 5-7 
(1909), nom . illeg.; C. willisii Engl, ex Baum, Blätter 
für A quarien- und T erra r ienkunde  20: 7 (1909), nom. 
illeg.; C. axelrodii Rataj, Revision o f  the genus 
C ry p to co ry n e  69-70 (1975), nom. illeg.

T here  are three sheets  of this species at PDA: By the 
M ahaw eli  River, G a tem be , June  1888; Alston 1386, 
brought from G a n a ru w a  B (?). This la t ter  sheet is 
probably  responsible  for A ls to n ’s establishm ent of  C. 
lutea, as it was his interpretation o f  C. walkeri 
(Alston 1931, 1938). A n o th e r  sheet (sterile) from G a n a 
ruwa, 9.1. 1925 m ay be A ls to n ’s original collection 
o f  no. 1386.

T h e  nam e C. willisii Engl, ex  Baum  has been 
used in m any years  for this species, but has 
p roved  to  be a la ter hom onym  o f  C. willisii 
R eitz  w hich  is a different species.

In 1955 W end t described  C. undula ta  as a new 
spec ies,  differing from  C. willisii Engl, ex Baum 
as in te rp re ted  by him. W e n d t’s descrip tions are 
difficult to in te rp re t but I am  quite  sure that 
C. undula ta  is conspecific  with C. willisii Engl, 
ex B aum  (not sensu W endt, 1958).

A t the  B otan isches  M useum , Berlin-Dahlem , 
there  is a pickled specim en of C. undulata ,  no. 
286, C u lt . ,  H ort .  Berol. A n o th e r  specim en C. cf. 
corda ta  Griff, no. 288, leg. A . E ngler  has the 
date  J a n u a ry  1906, w hich implies tha t C. undu
lata, no. 286 was also p reserved  around  1906. 
T h ere  is also a pickled specim en o f  C. undulata  
(P 1911/59) at C ,  received  from A kvariefor-  
en ingen , C o penhagen ,  in 1911 and  cultivated in 
the Botanical G a rd en .  T he  p lan ts ,  which in 
illustra tions by R eitz  (1908) and Baum  (1909 a, 
b) w ere  called C. beckettii  and  C. willisii Engl, 
ex B aum , respectively , are p robab ly  from  the

sam e stock as the above-m entioned  no. 286 
and  the  specim en a t C  probably  also com es from 
the sam e source.

I f  new  evidence som e day proves that C. 
willisii Engl, ex Baum and C. undulata  are two 
d ifferen t taxa  this would invalidate the latter, as 
W end t cited C. willisii Engl, ex Baum as a 
synonym  o f  C. undulata, even though he later 
(1955 a , 1958) added “ D em  V erfasser ist eb en 
falls ein Irr tum  unterlaufen . . W e would then 
be faced  with the situation of having tw o taxa 
and  no legitimate nam es, C. axelrodii Rataj being 
a nom en  am biguum .

I cons ide r  that the plant illustrated by W endt 
(1958) as  C. willisii Engl, ex  Baum is a different 
species  w hich has not yet been  nam ed. It may be 
conspecific  with a plant I have received from 
K ew  (K .E . no. 305-70.03945) but until I have 
seen  m ore  materia l in flow er I hesitate to de 
scribe  it as a new species.

D e W it (1971 p. 206) was neither able to 
get material o f  C. undula ta  nor o f  C. willisii 
Engl, ex  Baum from W endt and is of the opinion 
tha t C. undula ta  is conspecific with C. willisii 
Engl, ex  Baum.

Rataj (1975 a p. 69) is o f  the opinion tha t C. 
willisii Engl, ex Baum and C. undulata  W endt 
are  no t correc tly  described  according to the 
In terna tiona] C ode  o f  Botanical N om encla tu re ,  
and  p roposed  a new nam e, C. axelrodii Rataj. 
In a short paper Rataj (1975 b) gives the reasons 
for considering  the tw o nam es illegitimate, but 
does  not m ention the fact that C. willisii Reitz 
an ted a te s  C. willisii Engl, ex  Baum. H ow ever ,  
none  o f  the argum ents  are  co rrec t as they are 
based  on  m isin terpreta tions  and m isquotations 
o f  the C ode .

I have  seen C. undula ta  growing in three  
places w est o f  K andy: at K andekenna , w here 
it g rew  subm ersed  in a very small s tream ; at 
U dam ulle  w here  in one place it had purple 
leaves and  grew subm ersed  sheltered betw een 
rocks in a small s tream , and in ano ther  em ersed  
below  a  tree  and exposed  to cu rren ts  at high 
w ater;  and at H allo luw a w here it also grew 
below  a  tree  and exposed  to currents  at high 
w ater .

T h e  ch rom osom e num ber is 2 n~ 28  (vouchers: 
N J  22-1 U dam ulle  E  o f  Kegalla, M ana  O ya; 
K an d ek en n a ,  7°23'N, 80°25'E; N J  23-2 H allo
luw a; N J  2825 cult.).
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Cryptocoryne wendtii D e Wit -  Fig. 2 G ,  H

D e Wit, M eded. Bot. T . Belmonte Arb. II ,  4 pp. 
97-101 (1958). H olotype: H. G . D . Zew ald s. n., 20.9. 
1958 (WAG).

A t PDA there  is one sterile sheet which undoubtedly 
belongs to this species: K ahata-ata-hela, nea rN ilga la ,  
U va , Jan . 1888. This specimen was referred to C. 
beckettii  by H o o k e r  (1898), Petch (1928) and Rataj 
(1975 a).

T h ere  is no  doubt that this species is from Sri 
L anka  although it was originally described as 
com ing from  Thailand  (cf. Rataj 1975 a).

T h e  descrip tion  is quite unam biguous despite 
the variability o f  the species. T h e  colour of 
the limb varies  from shades  o f  light brow n to 
red-brow n, and the twist o f  the limb may also 
vary , partly  in response  to environm enta l condi
tions. T h ese  charac ters  are difficult to describe 
in morphological term s.

Rataj (1975 a) distinguished five varie ties of 
C. wendtii. T h e  species is certainly very  variable 
but the varieties are poorly defined and a much 
m ore  detailed  investigation is needed.

T w o  ch rom osom e num bers  have been found, 
2n= 28  and  42. T h e re  is m uch m ore variation in 
the  triploids than  in the diploids. I consider  that 
the o ccu rrence  o f  tw o ch rom osom e num bers 
and the varia tion  within this species is analogous 
to  the rela tionship  be tw een  C. beckettii  and C. 
petch ii  and  be tw een  C. lutea  and C. legroi. 
V ouchers  o f  2n=28: P 1964/281 cult.; P 1961/342 
c u l t . ;N J  2779 cult. V ouchers  o f  2n=42: 1671/1 la  
M ah au sw era ,  Mi O ya ,  19.2. 1973, Leg. W inde- 
10v ; N J  2849 cult.; N J 2855 cult.

Cryptocoryne lucens D e Wit -  Fig. 2 B

D e Wit, M eded. Bot. T . Belmonte Arb. VI, 4 p. 
92-94 (1962). Holotype: De Wit s. n., Martiis 1959 
(WAG).

This  species w as described  as being dioecious, 
a feature  not found in the plants I collected 
at H allo luw a. A pparen tly ,  both  m onoecious and 
dioecious plants occur,  resem bling the  situation 
found in A risaem a ,  e.g. van Steenis (1948) found 
different ratios be tw een  male and female 
flowers.

T h e  illustration in Petch (1928 PI. V , Fig. 9 
and 10) m ay  rep resen t this species. T h e  plant 
illustrated by  W end t (1953 a, 153/2) rep resen ts  
C. lucens.

Several of my collections from Halloluwa, 
provisionally re ferred  to C. lucens, approach C. 
willisii Reitz, and fu r ther  collections may show 
that it is no t possible to distinguish these two 
species.

At H allo luw a this species occurs  in more 
sheltered  places than  C. parva .

T h e  ch rom osom e num ber  is 2 n = 28  (vouchers: 
N J  23-4 H allo luw a; N J 24-4 Peradeniya).

Cryptocoryne parva D e Wit -  Fig. 2 C

D e Wit, Belmontia IV , 13 p. 279 (1970). Holotype: 
J. Schulze, 20.2. 1967 (WAG).

T here  are four sheets  o f  this species at PDA: Silva, 
H alloluwa 18.2. 1925; Alston 1389, brought from 
Halloluwa 2.5. 1926; A lston  1390, U rugala 7.9. 1926; 
RBGP 18.1. 1928.

C. parva  is very  d istinct morphologically and 
ecologically even  though it certainly is related to 
C. willisii R eitz  and C. lucens. It prefers so m e
w hat exposed  but stable river banks below the 
high-w ater m ark , often be tw een  the roots  of 
trees.

This  species  is il lustrated  in Petch (1928 PI. 
V, Fig. 7 and 11) as C. nevillii.

T he ch rom osom e n um ber  is 2n=28  (vouchers: 
P 1974/23 H allo luw a; N J 22-4 H iriw adunna , 
N E o f  Kegalla).

Cryptocoryne legroi D e  Wit -  Fig. 3 C

De Wit, Belmontia IV , 13 p. 279 (1970). H olo type: 
R. A. H. Legro (WAG).

T h e  species is closely rela ted  to C. lutea,  but 
differs in the much larger, b row nish leaves ,  
and the spathe  w hich is greenish , rugulose- 
verruculose . T h e  relation be tw een  C. lu tea  and 
C. legroi (diploid and triploid respectively) is 
probably parallel to tha t be tw een  C. b ecke tt i i  
and C. p e tch ii  and be tw een  cy to types o f  C. 
wendtii  coll.

T h e  spec im en  illustrated by Sadilek (1972) is 
probably  C. walkeri.

T h e  ch rom osom e n um ber is 2n=42  co u n ted  by 
D r Legro (De Wit 1971).

Cryptocoryne bogneri Rataj -  Fig. 4 A

Rataj, Revision o f  the G en u s  C ryp tocoryne , C S A V  
studie, c 3 p. 100 (May 1975). Holotype: B o g n er  484, 
A twelto ta  (M).



Fig. 1. Cryptocoryne nevillii T rim en ex H ook . f. Plant drawn from Kundu & Balakrishnan 185, B atticaloa (US). -  
A: H ab it .  -  B: L ow er leaf with small lamina and broad sheathing petiole. -  C: Limb showing the very  prominent 
collar. - D :  Kettle with part o f  wall rem oved . -  E: Enlarged female flowers showing the stalked stigmas.
13 -  B o t a n i s k a  N o t i s e r
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Fig. 2. A: Cryptocoryne willisii (P 1966/353 cult.). -  B: C. lucens 
(NJ 24-3 Peradeniya). -  C: C. parva (NJ 24-1 Peradeniya). -  D: 
C. sp. (NJ 23-5 Halloluwa). -  E: C. beckettii (NJ 2902 cult.). -  F: 
C. petchii (NJ 2847 cult.). -G : C. wendtii (P 1961/342 cult. 2n=28). -  
H: C. wendtii (1671/11 a, Mi Oya. 2n=42). -  I: C. undulata (NJ 2813 
cult.). -  All x 1.7.

Fig. 3. A: Cryptocoryne lutea (NJ 23-13 Halloluwa). -  B: C. walkeri 
(P 1966/337 cult.). -  C: C. legroi (Legro, cult. WAG; photo Labora
tory for Plant Taxonomy and Plant Geography, Wageningen). -  D: 
C. sp. (NJ 23-7 Halloluwa). -  E: C. thwaitesii (NJ 14-1 Kottawa). -  
F: C. sp. (NJ 2909 cult. 2n=42). -  A-D, F x 1.7, E x0.6.
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Fig. 4. A: Cryptocoryne bogneri (Bogner 484, Atwel- 
tota; photo  J. B ogner,  Botanische G arten ,  M ünchen). 
-  B: C. alba (H erm sen  s .n ,,  Dehiw ala; photo L abora
tory for Piant T axonom y and Plant Geography, 
Wageningen). -  A  x 1.0, B x  ,1.2.

C. bogneri D e  W it, H e t Aquarium 45: 326-327 
(June 1975, issued Ju ly  ?). Holotype: Bogner 484, 
A tw elto ta  (WAG, isotype M).

Rataj published his descrip tion  a few months 
before D e  Wit. Both  descrip tions were based on 
the sam e collection. T h e  draw ing in D e Wit is 
very good.

R ata j’s conclusion  on p. 100 that C. bogneri  
belongs to sect.  A uricu la tae  is ra ther  doubtful 
as is the  connec tion  with C. walkeri. T here  is no 
doubt that even  on morphological grounds, but 
particularly  in view o f  the chrom osom e num ber 
2n= 36 (vouchers: N J  2917 cult.; NJ 2934 cult.) 
this species is re la ted  to C. alba  and C. thw ai
tesii. T h e  species is readily recognizable by the 
limb tha t is sm oo th  in the th roat region and 
rough at the  margin and tow ards the apex.

Cryptocoryne alba D e  Wit -  Fig. 4 B

D e Wit, H e t  A quarium  45 p. 326-327 (1975). H o lo 
type: H erm sen  s.n. D eh iw ala  11.9. 1974 (WAG).

T h e  species is re la ted  to C. thwaitesii.
T h e  ch ro m o so m e  num ber is 2 n = 36  counted in 

a specim en from  the  type  collection kindly su p 
plied by Prof. D e  W it (voucher: N J  2949 at C).

Cryptocoryne spiralis (Retz.) F isch, ex W ydler

T h e  species w as reported  from Sri L an k a  by 
T hw aite s  (1864 p. 334). T he  report was based  on

a specim en collected  by W alker, w ithou t doubt 
the sam e w hich had  previously been described 
as C. walkeri  Scho tt .  An isotype o f  Koenig’s 
collection o f  C. spiralis  at BM bears th e  inscrip
tion “ C e y lo n ” while the  holotype at LD and 
the iso types  at C  bear  the inscrip tion  “ Tran- 
q u e b a r”  as does the  protologue.

M rs W alker  (1840 p. 229) reported  Arum  
spirale  as frequen t on the banks o f  the Ginderah 
R iver (Gin G anga) south o f  H in idum a, and 
A lston (1931 p. 294) assum ed  that the  plant in

S
question  w as the sam e as that collected by 
W alker and  later described  as C. walkeri. 1 
think it is m ore probable  that the p lan t in ques
tion is L agenandra  ovata  (L .) T hw . or maybe 
L . thw aites ii  Engl., the fo rm er being very  com 
mon in the  low er parts  o f  the river and the 
la tter  com m on  in the  upper parts .  C. walkeri 
probably  does  not occur  in the sou thw estern  
lowlands. T h e  true C. spiralis  does not occur 
in Sri L anka .

I
Additional collections

At Halloluwa I made two collections which do not 
match any o f  the species described, but a closer 
study of m ore  material is needed. Both collections 
have 2n= 28 , and are as follows: N J 23-5 (Fig. 2D ) is 
similar to C. lucens,  but the leaves are longer and 
wider and have a purp le border. T h e  collar is purple 
and the limb is greenish with small purple warts.
N J 23-7 (Fig. 3D ) is similar to C. lutea,  but has a 
brown ring at the edge o f  the collar which fades 
tow ards the centre; the limb is brownish-yellow.

A plant cultivated in C openhagen  NJ 2909 (Fig. 3 F) 
resembles C. lutea. It has a brownish-yellow, recurved 
limb, a yellow collar which is separated  from the limb 
by a distinct brown line, and a purple-spotted throat. 
2n=42.

Discussion

Several o f  the Sri L anka  species are know n 
only from very  few gatherings, and their p resen t 
taxonom y must be regarded as preliminary. 
R a ta j’s trea tm en t (1975 a) is som ew hat inconsis 
tent. H e lumps toge ther  C. walkeri, C. lutea  and 
C. legroi  bu t following the  sam e principles C. 
beckettii  should also have been placed w ith  C. 
p etch ii  and  C. willisii with C. lucens.  O bv ious ly  
a m ore  detailed study  by m eans o f  cu ltivation  
experim en ts  is m uch needed.

A lthough the taxonom ic  status o f  som e 
species is uncerta in , the following grouping can 
be m ade (the ch rom osom e n u m b er  of C. nevillii
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is unknow n , but the species is placed in the  first 
group  for m orphological reasons).

2n=28 , 42
I

C. nevillii

C. willisii 
C. lucens

C. parva

C. undulata

C. wendtii

C. beckettii 
C. petchii

C. lutea  
C. legroi

C. walkeri

2 n= 36  

C. thwaitesii 

C. alba 

C. bogneri

It is a rem arkab le  fact that in the H allo luw a 
locality at least five species grow in places 
within sight o f  one ano ther .  1 made 22 collec
tions o f  live plants in this locality. T h e re  are 
obv ious niche p references  am ong the species 
even  in this very limited area . T here  m ay also 
be differences in the flow ering periods and in the 
type o f  insect visitor. It is in teresting to note 
that the  species smell quite  differently.

T h e  evolu tionary  s ituation in Cryptocoryne  
differs in several respec ts  from  that com m only  
found in aquatic  plants. Species of C ryptocoryne  
are  am phibious, are pollinated by insects and 
have  seeds which germ inate  within one or two 
days and die if they dry  out. A lmost all species 
o f  Cryptocoryne  have very  small areas o f  d is tri
bution . Even within Sri L anka , although the 
material is very  limited, the re  seems to be defi
nite pa tte rns  o f  distribution.

In the m ountainous sou thw estern  part with its 
radia ting system  o f  r ivers , and in the easte rn  
and northern  parts with hills and isolated river 
system s, a genus like C ryptocoryne  may undergo  
evo lu tionary  radiation, adap ting  to the different 
local conditions and also differentiating at 
random . W ell-adapted local populations can 
fu r th e r  becom e established by vegetative p ro p a 
gation. As the  seeds are  short-lived and the 
pollinating insects (m ostly  small flies) unable to 
travel over long d is tances  gene exchange b e 

tw een populations of different river valleys is 
rare . M oreover ,  owing to the highly varied 
environm enta l conditions tw o separa te  popula
tions are seldom in flower at the  same time.

Ecological specialization and evolu tionary  
radiation in small populations will thus produce a 
large num ber  o f  local populations that differ 
slightly m orphologically. A broad  species co n 
cep t may prove to be the m ost suitable in this 
situation but experim ental studies at population 
level are badly needed.
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Hedyotis erecta Manilal & Sivarajan (Rubiaceae), 
a new species from S India
K. S. Manilal and V. V. Sivarajan

Manilal, K. S. & Sivarajan, V. V. 1976 06 30: H edyotis  erecta  Manilal & Sivarajan  (Rubia
ceae) ,  a new species from S India. Bot. N o t ise r  129: 191-192. Stockholm. IS S N  0006-8195.

A n ew  species of H edyotis ,  H . erecta  collected from Calicut, K erala ,  India is described 
and illustrated. This is re lated to H. corym bosa  L. but differs from it in several important 
charac ters .

K. S. Manilal, D epartm ent o f  Botany, Calicut U niversity, Kerala, India.
V. V. Sivarajan, D epartm ent o f  Botany, Kirori M ai College, University E n c la v e , Delhi, 
India.

D uring  a study o f  the m edicinal plants o f  M ala
bar, the au thors  cam e across  a species w hich 
resem bles  H e d y o tis  corym bosa  L. to som e e x 
tent but differs from all o ther  know n species o f  
H edyo tis  (cf. B ack e r  & B akhuizen  1965, R ao  & 
H em ad ri  1973). It is rep o r ted  here  as a new  
species, H edyo tis  erecta  M anilal & Sivarajan sp. 
nov.

H edyotis  erecta  Manilal & Sivarajan sp. nov. insignis, 
H. corym bosae  L. arete  affinis, sed differt caule 
erecto  et ramis fastigiatis, stipulis in fimbrias 2 vel 3 
productis et cellulis tes tae  parietibus rectis instructis.

H erba  annua. C aulis  e rectus ,  17-25 cm longus; rami 
pauci ad nodos solitarii et ad partem  inferiorem caulis 
restricti; caulis ramique glabri, pars superior interno- 
diorum distincte quadricosta ta .  Folia  anguste lanceo- 
lata, apice acu ta  vel m ucronata , usque ad 2 cm longa 
et 0.5 cm lata, supra om nino glabra, subtus parce hir- 
tella, margine recurva ta ,  parum scabridula, costa  basin 
versus im pressa, venis lateralibus obscuris; stipulae 
glabrae, fimbriis 2 vel 3 filiformibus, 1.0-1.5 mm longis 
instructae. Inflorescentiae nunc cym ae 2-florae vel 
rare 3-florae, nunc ad  florem solitarium, ad apicem  
pedunculi insertum reductae;  pedunculus et pedicelli 
filiformes; pedunculus  usque ad 1.5 cm longus, 
pa tens ;  pedicelli multo breviores, i.e. 3-4 mm longi. 
F lores isostyli; ovarium glabri sub anthesi 1 mm 
altum, post  anthesin usque ad 2 mm expansum ; lobi 
calycis lanceolati, 1 mm longi, margine parum sca- 
briduli; corolla  ro sea ,  tubo tereti 1 mm longo, i.e., 
longitudine lobos calycis fere aequan te ,  in fauce 
annulo pilorum pellucidorum  instructa , lobis ovatis, 
acutis, 0.5 mm longis, patentibus; an therae  sessiles, 
paulum supra m edium  tubum  insertae , oblongae; 
stylus 1 mm longus, glaber; lobi stigmatis clavati,

papillosi. C apsu la  com pressa , 2 mm d iam etro , apice 
parum  producta , ab apice loculicida. Sem ina multa; 
cellulae tes tae  fere rectangulares, parie tibus rectis 
ins tructae , laeves.

T y p u s  (Sivarajan 491) in declivo lateritico prope 
locum Idimuzhikkal collectus, circ. 5 km a  cam po 
U niversita tis  Calicutensis (Kerala) rem otum , in her- 
bario Lucknow ensi (LW G) conserva tus .

H ed yo tis  erecta  Manilal & S ivarajan , sp. nov. 
differs from the closely rela ted  H . corym bosa  
L. in its invariably erect main shoo t with fasti- 
giate b ranches ,  stipules w ith  2 o r  3 filiform 
appendages  and  te s ta  cells w ith s tra ight walls.

A nnual herb. S tem erec t,  17-25 cm long; 
b ranches  few, solitary at the nodes  and  co n 
fined to  the low er part o f  the s tem , fastigiate; 
stem and branches  glabrous; the u p p e r  part o f  
the in ternodes  distinctly four-ribbed . Leaves  
narrow ly  lanceola te , acu te  or m u c ro n a te  at the 
top , u p  to 2 cm long and 0.5 cm w ide , on the 
upper  side entirely  g labrous, on the low er one 
sparse ly  hirtellous; margin recu rved  and  slightly 
scabridu lous; midrib tow ards  th e  base  im 
pressed ; lateral nerves  inconsp icuous; stipules 
g labrous,  p rovided  with 2 or 3 b ris tles ,  1.0 to 1.5 
mm long. In flo rescence  e ither in th e  fo rm  o f a 2- 
or, rare ly , 3-flowered cym e o r  red u c e d  to  a 
single flow er at the  top o f  the  peduncle ; 
peduncle  and pedicels filiform; p ed u n c le  up  to
1.5 cm  long, spreading; pedicels  m u ch  shorter ,  
viz. 3 -4  mm  long. F low ers  isosty lus; ovary
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Fig. 1. H ed yo tis  erecta  sp. nov. -  A: Habit.  -  B 
F low er. -  C : Corolla  spread open. -  D: Stigma. -  E 
Fru it .  -  F : T es ta  cells showing straight walls.

glabrous,  in the flow ering stage 1 m m , in the 
fruiting stage up to 2 mm long; calyx lobes 
lanceo la te ,  1 m m  long, with slightly scabridulous 
margin; coro lla  pink; tube  te re te ,  1 mm long, i.e. 
a lm ost as long as the calyx lobes, on the inside 
in the th ro a t  with a ring o f  hyaline hairs; lobes 
ova te ,  acu te ,  0.5 m m  long, spreading; anthers 
sessile, inserted  slightly above the middle o f  the 
coro lla  tu b e ,  oblong; style 1 mm long, glabrous; 
s tigm a lobes c lava te ,  papillose, capsule com 
pressed , 2 mm in d iam .,  at the top slightly 
beaked , loculicidal from  the  tip. Seeds many; 
te s ta  cells a lm ost rec tangular ,  with straight 
walls, sm oo th . Fig. 1.

T h e  type spec im en  (Sivarajan 491) was co l
lec ted  from  the la terite  slopes at Idimuzhikkal, 
abou t 5 km from the  C alicut U nivers ity  C am pus 
in K erala , and  is depos ited  at LW G .

A c k n o w le d g e m e n ts . W e are very grateful to D r C. E. 
B. B rem ekam p for rendering the Latin description 
and for o th e r  kind assistance.
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Drawings of Scandinavian plants 113-114 
Epilobium  L. sect. Epilobium

A lf  Oredsson and Sven Snogerup

O redsson ,  A. & Snogerup, S. 1976 06 30: Drawings of Scandinavian plants 113-114. Epilo
bium L. sect. Epilobium. Bot. N o t is e r  129: 193-197. Stockholm. ISSN 0006-8195.

Drawings and descriptions are given for E. lamyi  F .  Schultz and E, tetragonum  L. The 
taxonom ic treatment of these species is discussed.

A l f  Oredsson and Sven Snogerup , D epartm en t  o f  Plant Taxonomy, University o f  Lund,  
Ö . Vallgatan 20, S-223 61 Lund , Sw eden .

T h e s e  tw o species are very similar, and have 
often  been  confused  even by o therw ise reliable 
co llec to rs  an d  au thors  o f  floras. D esp ite  their 
similar habit,  they  display a series o f  d is tin 
guishing c h a ra c te rs ,  e.g. shape and margin 
o f  leaves , s ize  of bracts , hairiness of midrib 
o f  upper leaves , length o f  capsule stalks, 
length and branching  o f  inflorescence and  size o f  
seeds. A ccord ing  to Raven (1968), they are 
connec ted  by num erous fertile in term ediates . 
T h is  is not the  case  in S candinavia  and not in the 
limited E u ro p ea n  material studied by us. T h e  
in term ed ia tes  observed  are very few, but seed 
setting is on the averge c. 80% . T h u s  the 
d is tinction be tw een  these  two species is p ro 
bably mainly upheld because o f  p redom inant 
au togam y.

113. Epilobium lamyi F. Schultz  1844

Perennial herb , (15—)40—75(—110) cm high. S tem  
usually dense ly  branched  in upper half  only, 
rarely from the base. Late  in the au tum n often 
forming adventitious shoots within the inflores
cence with leaves similar to basal or low er 
cauline ones .  Stem usually with 8-12 pairs o f  
leaves below  the inflorescence, leaves longer 
than the in ternodes , producing several or rarely 
one (5-)10-15-flowered inflorescences, inflores- 
cense  region often repeatedly  b ranched  and  
ra the r  dense . Stolons sub te rranean , densely
14 -  B o ta n i sk a  N o t i s e r

roo ted , up to 10 mm, form ed late in the  autum n. 
T u rions  form ed at ends o f  sto lons as loose 
epigean rose ttes  of 10-15 light green, spathulate 
to  narrow ly  obova te ,  g labrous, ob tuse ,  suben 
tire  leaves (15—)25—70(—90) mm long. G landular  
hairs never found on any part o f  the plant.

Stem (1—)2—3(—5) mm thick, a lm ost square in 
transec tion  or in old, thick parts te re te ,  with 4 
usually  consp icuous raised lines below  the leaf 
m argins, those  from opposite  leaves not uniting 
but separate  for entire length o f  in ternode. Stem 
sparsely  hairy below, m ainly along the lines and 
below  the midribs, above m ore evenly  m oder
ately to densely  hairy, hairs 0.1—0.3(—0.5) mm, 
incurved to adpressed .

M ost leaves opposite , usually only the bracts 
a l te rna te ,  petioles winged and the leaf margin 
often narrow ly  decurren t on the lines, leaf 
bases  not united. Basal leaves 10—30(—50) mm 
long, with petioles up to 5(—15) mm long, 
spa thu la te  to lanceola te , ob tuse , subentire. 
M iddle  cauline leaves (15—)30—60(—90) mm long, 
5—12(—20) mm broad , sessile o r  with a petiole 
up to 2 mm long, very  narrow ly ovate  or rarely 
lanceola te  to linear, acu te  to ob tuse , regularly 
se rra te  with several forw ard-pointing but usually 
not hooked  teeth up to 0.5 mm high. U p p e r  
leaves considerab ly  smaller, narrow ly ovate , 
acu te . Basal and middle cauline leaves  subgla- 
b rous  to sparsely  hairy chiefly on the  margin, 
b rac ts  m odera te ly  to densely  hairy on the abaxial
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side of the  midrib and the margin, hairs like 
those  o f  the  stem .

Pedicels first erec t,  in fruit e rec topa ten t.  Buds 
ovoidal, with a distinct conical tip. Sepals 4 .5 -
6.5 mm, conna te  to 1-1.5 mm at base, na r
rowly ovate ,  green when young, later often red 
dish, densely  hairy on the connate  part,  m o d e r
ately  so above .  P e ta ls  (4 .5-)7-8  m m , notched  to 
1-2 mm, ra th e r  dark  purplish-pink or rarely 
light reddish-p ink . A n th e rs  (0 .75-)0 .85-1.0 mm, 
long filam ents 3 .0-4 .5  mm, short filaments 
1.8-2.5 m m . Style abou t equalling the long 
s tam ens, stigm a capitate .

C apsu le  stalk (5—)7—12(—20) mm. C apsu le  (55-) 
65-80(-95) m m , densely  and  evenly  hairy, hairs 
like those  o f  the stem. Seeds (0 .85-)0.9-1.0 
mm long, 0 .45-0 .5  mm broad , narrow ly  obovoi- 
dal, fla ttened  and deeply  fu rrow ed  ventrally, 
broadly ob tu se  apically , ob tuse  to subacute  
basally , w hichout a neck , surface with distinct 
papillae c. 0.03 mm high in ra ther  distinct row s, 
chalazal hairs  usually 40-50, 6-7.5 mm long. 
F low er h o m ogam ous ,  at least in small-flowered 
types  som etim es cleistogamic.

E. lam yi  has a ra th e r  uneven  distribution in 
Scandinavia , with concen tra tions  in the S tock 
holm area  and  som e areas o f  SE  Sw eden and 
S D enm ark . I t is chiefly found along ditches 
and in o th e r  m an-m ade habita ts ,  so tha t it is a 
debatab le  point to  w hat ex ten t its p resent 
d is tribution is the  result o f  in troductions.

I t  is p robab ly  indigenous along the W Baltic 
coastal a rea s  to SW  Finland. In m any places in 
S Sw eden and D en m ark  it is obiously in trodu
ced.

E. lam yi  occu rs  in E urope , A sia  M inor and 
M adeira .

K now n hybrids: with E. collinum , h irsu tum ,  
m o n ta n u m , parv if lo rum , rose um  and tetra- 
g o n u m .

114. Epilobium te tragonum  L. 1753

Perennia l herb , (15—)60—80(—110) cm high. Small 
specim ens often simple, large ones  m oderately  
to densely  b ran ch ed  in middle and upper part, 
or rarely from  the base. Stem usually with 6-10

pairs o f  leaves below the inflorescence, leaves 
longer than  the in ternodes , producing  several 
or in small specim ens only one (5—) 15—25(—35)- 
flow ered inflorescence. S tolons, w hen presen t, 
less than  10 mm long, sub te rranean , densely  
roo ted . T u r io n s  form ed in the au tum n, sessile 
or at the end o f  the sto lons, as loose epigean 
rose ttes  o f  light green, spathu la te  to lanceola te , 
g labrous, ob tu se  o r  acute , weakly serra te  or 
suben tire  leaves (10-)50-100 mm long. G la n d u 
lar hairs  nev er  found on any part o f  the plant.

S tem  (1 —)3—5(—7) mm thick, a lm ost square in 
transec tion  o r  old, thick parts  te re te ,  with 4 
usually consp icuous  raised lines below the leaf 
m argins, those  from opposite  leaves usually 
not uniting but separated  for the entire length 
o f  in te rnode . S tem  subglabrous below, sparsely  
hairy above ,  denser  along the lines and below  
the m idribs , hairs 0.1—0.2(—0.3) mm, incurved  to 
adpressed .

M ost leaves  opposite , usually only the upper 
b rac ts  a lte rna te ,  petioles, when p resen t winged 
and the  lea f  margin som ew hat decurren t on the 
lines o f  the stem . Basal leaves 20-55 mm  long, 
with petio les up to 10(—15) mm long, spathula te  
to  lanceo la te ,  ob tuse , w eakly  and irregularly 
se rra te ,  o ften  with bases uniting a round  the 
stem. M iddle  cauline leaves (25—)40—80(—95) mm  
long, (5—)7—15(—22) mm  broad , always sessile, 
not uniting around  the s tem , very  narrow ly  
ovate  to  a lm ost linear, acu te ,  regularly serra te  
with several forw ard-pointing and often h o o k 
shaped  tee th  up to 1 mm high. U pper  leaves 
smaller, but even  the bracts  com paratively  large, 
in small specim ens in particu lar often som e 
flow ers p resen t even in the axils of middle c a u 
line leaves. L eaves  all subglabrous or the upper  
ones sparsely  hairy chiefly at the m argin, m idribs 
with few hairs only, hairs like those  o f  the stem .

Ped icels  first erect,  in fruit e rec topa ten t.  Buds 
ovoidal, with a distinct conical tip. Sepals 4 .0 -  
5.5(-6.0) m m , connate  to 1-1.5 mm at base ,  
narrow ly  ova te ,  apiculate, green w hen young, 
later som etim es reddish , densely  hairy on the 
conna te  part,  m oderately  so above. Peta ls  
(4 .5 -)5 -6 .5 (-7 .5 )  mm, no tched  to 1-1.5 m m , 
usually ra th e r  dark purplish-pink but som etim es

Fig. 113. Epilobium  lam yi  F . S c h u l t z . - A :  Habit, x  1/3. -  B: T u r io n s ,  x  1/2. -  C: Stem node, x 2 .5 . - D :  Cauline 
leaves, x 1 . - E:  U p p e r  leaves, x 1 . - F :  U p p e r  stem part and leaves ,  x  2 .5 . - G :  Buds, x  1 . - H:  F low er, x  1 . -  
J: Apical part o f  capsules,  x  2.5. -  K: Style, x  1, — L: Petal, x  1. - M :  Sepals, x  2.5.
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Fig. 114. Epilobium  te tragonum  L. -  A: H ab it ,  x  1/3. -  B: T u rio n s ,  x  1/2. -  C: S tem  node, x  2.5. - D :  Cauline 
leaves, x  1. -  E: U p p e r  leaves, x  1. -  F: U p p e r  stem part and leaves, x  2.5. - G :  Buds, x  1. -  H: F low er,  
x  ] . - J :  Apical part of capsules, x  2.5. -  K: Style, x  1 . - L :  Petal, x  1. -  M: Sepals, x  2.5.
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light. A n thers  0 .7 -0 .9  mm, long f ilam ents  2 .5 -
3.5 m m , short filaments 1.5-2 mm. Style equa l
ling or slightly longer than the  long s tam ens , 
stigma capitate .

C apsu le  stalk (10-) 15-25(-40) mm . C apsu le  
(55-)70-85(-95) m m , young ovary  usually  d en se 
ly hairy, ripe capsules  sparsely  to  m odera te ly  
so, hairs like those  o f  the stem . S eeds  (0 .9 -)1 .0 -  
1.1 mm long, 0 .4 -0 .5  m m  broad ,  narrow ly 
obovoidal, flattened and deeply  furrow ed  
ventrally , b roadly  ob tu se  apically , a cu te  basally , 
w ithout a neck, surface with d istinct papillae 
0.02-0.03 mm high in distinct row s,  chalazal 
hairs usually 35-40, 6 .5-7 .5  mm long. F lo w er  
hom ogam ous, som etim es som e flow ers at least 
c leistogam ic.

E. te tragonum  is p robably  indigenous in parts  
o f  S Scandinavia such as S D e n m a rk ,  Skåne,

Ö land and G o tland ,  mainly occurring  at the 
margins o f  w ate rcou rses .  M ost o f  the present-  
day localities are , how ever,  in d itches o f  cul
tivated  areas and in ruderal localities. It is thus 
difficult to  decide  how m uch o f  its p resent 
distribution is the result o f  in troductions. It 
occurs  ra th e r  frequently  in the abo v e-m en 
tioned areas  and with scattered  localities in 
o the r  parts  o f  S Sw eden and in a few  localities 
in SE  N o rw a y  and  SW  Finland.

E. te tragonum  occu rs  in E u rope  and  W  Asia. 
K now n hybrids: with E. lamyi, m o n ta n u m ,  

palustre , parviflorum  and  roseum .
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Phleospora idahoensis and Didymella festucae from Gotland, 
Sweden
J. Drew Smith

Smith, J. D rew  197606 30: Ph leospora  idahoensis and Didymella fes tucae  from  G otland, 
Sweden. Bot. N otiser 129: 199-200. Stockholm. ISSN 0006-8195.

Phleospora idahoensis  Sprague is reported as new to Sweden. M easu rem en ts  of  conidia 
and of ascospores of its associa ted  perfect state, Didymella  f e s tu c a e  (Weg.) Holm are 
presented.

J. Drew Smith , Agriculture Canada R esearch  Station, 107 Science Crescent, Saskatoon ,  
Saska tchew an , Canada S 7 N  0X2. Contribution no 633.

E riksson  (1967) reported  tha t pycnidia with 
w orm -like conid ia  w ere p resen t with D idym ella  

fe s tu c a e  (W eg.) H olm  (syn. D idym osphaer ia  
f e s tu c a e  W eg.) o f  F estuca  rubra  L. in a S w e d 
ish co llection  m ade by T. V esterg ren  in Bro 
parish on the island of G o tland  on 17 June  1920. 
T h e  original de term ina tion  o f  D . fe s tu c a e  was 
m ade  by  D r  L enna rt  H olm  (1953) on 17 June  
1953. E r ik sso n  (1967) did not connec t the conid ia  
with the  D idym ella  perfect s ta te  because  he 
knew  o f  no  such im perfect s ta te  in D id y m o 
sphaeria  o r  D idym ella .  T h e  collection a lready  
referred  to , and ano ther ,  also m ade  by T . V e s te r 
gren on 22 June  1920 on A ve n a  p u b escen s  H uds .  
from  Brissund on G otland  (S), w ere  exam ined  
and spores  m easured  after trea ting  the material 
with w arm  3 %  potassium  hydrox ide  solution 
(Table 1).

N o  pycn id ia  or conidia w ere  found in the 
B rissund sam ple. T he  identification of the  grass 
host as  A v e n a  p u b escen s  appea rs  incorrect in 
this case .  A single flower with ripe seed rem a in 
ing a t tach ed  in a portion o f  inflorescence had 
no aw n on the ou te r  palea, a charac te r is t ic  o f  
this species. T h ere  was no indication that an aw n 
had e v e r  been  present there  or in a de tached  
flow er w here  the  length/width ra tio  o f  the  ripe 
(germ inated) caryopsis  was 2:1 approxim ate ly . 
In A. p u b e sc e n s  (= H elic to tr ichon  p u b escen s  
(H uds.)  Pilger) the  latter ratio is 6:1 ap p ro x i
m ately  (H ubbard  1968). N o  reliable identifica

tion is possible with the am oun t o f  material avail
able.

T h e  range o f  length o f  a sco sp o re s ,  21-43 p  
fo r  the tw o Sw edish  co llections falls within 
tha t found by Smith & S h o em a k e r  (1974) for 
m any collections o f  D . fe s tu c a e  f rom  N o rth  
A m erica . W idth ranges also concurred . T h e  
m axim um  length was slightly g rea te r  than for 
N orw eg ian  material (Smith 1976). Perithecia , 
asci and ascospo res  were typical o f  the  Swiss

T able  1. M easurem ents  of  ascospores  o f  D. fe s tu ca e  
and associated conidia in microns (50 m easurem ents).

M easu re 
m ent

Range Mean M edian M ode

Bro on F. ru b ra

A sco sp o res
Length 21-38 29 30 25
Width 4.5-7.8 6.8 6.2 6.7

Conidia
Length 28-73 46 51 45, 50
Width 2.2-5.6 3.9 3.9 3.4

Brissund on A . pubescens
A sco sp o res
Length 25-43 32 34 31
Width 5.6-8.9 7.3 7.2 6.7



200  J . D rew  Sm ith BOT. N O T IS E R  129 (1976)

type o f  R eh m  A sco m y ce ten  N o .  1240 (Smith & 
S h o em a k e r  1974). T h e  non-sep ta te ,  verm iform  
con id ia  w ere  typical o f  Phleospora  idahoensis  
Sprague  w h ich  w as show n to be the im perfect 
s ta te  o f  D . fe s tu c a e  in N o r th  A m erica  (Smith 
1971). T h e  tw o  s tates  w ere  also found associated  
in the  Sw iss type ,  and N orw eg ian  material. 
C on id ia  w ere  similar in length and  w idth to 
those  from  the  la tter. A pparen tly  this fungus, 
w h ich  is endem ic  on native fescues  in N o r th  
A m erica  and  highly des truc tive  in seed crops 
o f  F . rubra  in n o rthw es te rn  C a n a d a  has a wide 

'a rc t ic /a lp in e  d istr ibution  in the  northern  hem i
sphere . A lthough  the  fungus does  no t seem to 
have  been  found  in the U S S R  (Personal c o m 
m unication  D r  V. A . M elnik, K om arov  B otani
cal In s ti tu te ,  L en ingrad , 20 Ju ly  1975) its o ccu r
rence  the re  is highly probable .

1 am indebted to  the C ura to r ,  Botanical M useum , 
S tockholm  and D r  O ve Eriksson of U m eå  U nivers ity  
for the opportun ity  to examine the material.
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Gyrostemonaceae: status and affinity
P e te r  G oldbla tt, Joan  W. N ow icke, Tom  J . M abry an d  H .-D ie tm a r  B ehnke

G oldblatt ,  P., N ow icke ,  J. W ., M abry , T. J. & Behnke, H .-D . 1976 06 30: G y ro s te m o n a 
ceae: status and affinity. Bot. N o t ise r  129: 201-206. S tockholm. ISSN 0006-8195.

Pollen s tructure  and ch rom osom e cytology of the G yros tem onaceae  strongly support 
the recognition o f  this family as distinct from Phytolaccaceae. P resence  of S-type plastids 
suggests, in addition, that the family is not related to the o rder  C en trosperm ae . Betalains 
and anthocyanin pigments were not detected in two genera of the family, G yrostem on  and 
C odonocarpus , that were exam ined for these substances. H ow ever ,  an earlier report of the 
isolation o f  an iso th iocyanate  from  Codonocarpus cotinifolius  taken together  with the 
recen t discovery o f  a glucosinolate in Batis maritima  and the pollen similarity betw een 
Batis  and m em bers of the G y ro s tem o n aceae ,  suggest that  both the Bataceae and  G y ro s te 
m onaceae should be rem oved from  the C entrosperm ae. Chemical ev idence supports  their 
inclusion in the C apparales .

Peter  Goldblatt, B. A .  K r u k o f f  Curator o f  African Botany, M issouri Bo tan ica l Garden, 
2345 Tower Grove A ven u e ,  St. Lou is ,  M issouri 63110, U SA.
Joan W . N ow icke, A ssocia te  Curator, B otany Departm ent,  Sm ithson ian  Institution, 
Washington, D. C. 20560, U SA .
Tom J. M abry , The Cell R esearch  Institu te  and D epartm ent o f  Botany, University o f  Texas 
at Austin , Texas 78712, U SA .
H einz-D ietm ar B ehnke, Lehrstuhl f ü r  Zellenlehre, der Universität Heidelberg, Im  N e u e n 
heim e r F e ld  230, D-69 Heidelberg, Germany.

T h e  family G y ro s te m o n a c e a e  consis ts  o f  5 
genera  and  17 species (Willis 1973). T h e  d is tinc t
ness o f  the family was recognized  as early  as 
1840 by  E nd licher  (1836-1840) who included the 
genera G yrostem on  D esf. and  C odonocarpus  A . 
C unn . ex H o o k . Later ,  Endlicher (1850) added  
also D id ym o th ec a  H ook . f. M oquin-T andon  
(1849) trea ted  these  three genera  as tr ibe  G yro -  
s tem oneae  o f  the  Phyto laccaceae  and  e s ta b 
lished a new  genus, Tersonici M o q .,  w hich he 
also included in Phyto laccaceae  as tribe T er-  
sonieae . M o st  subsequen t au th o rs  trea ted  these  
genera  as m em bers  o f  the  P h y to laccaceae  
(B entham  & H o o k e r  1880, H eim erl 1889, Engler 
& G ilg  1912, W etts te in  1935). C ypselocarpus
F .  M uell. had a m ore  varied taxonom ic  h istory . 
It w as originally described  as Threlkeldia halora- 
goides  F . M uell. ex Benth. and  p laced  in the 
C heno p o d iaceae  (Bentham  1870), bu t  w as 
subsequen tly  referred  to the P hy to laccaceae  by

M ueller (1873) as a new  genus. B en tham  & 
H o o k er  (1880) accep ted  the genus but m oved it 
back to the C henopod iaceae  w here  it was co n 
sidered as o f  doubtful position by V olkens 
(1892). Finally, S tap f  (1915) recogn ized  its re la
tionship to Tersonia  and  placed the genus in 
the tribe G y ro s te m o n e a e  o f  the P h y to laccaceae .

C ronqu is t  (1968) includes G y ro s te m o n a c e a e  
in the P h y to laccaceae ,  while m ost o th e r  recen t 
au thors  recognize  it as a s ep a ra te  family 
(Heimerl 1934, G u n d e rse n  1950, E c k a rd t  1964, 
T akh ta jan  1969, T h o rn e  1968, D ah lg ren  1975). 
O f  particu lar in teres t in connec tion  with our 
studies is D a h lg re n ’s (1975) inclusion o f  G y r o 
stem onaceae  in the  C appara les ,  toge ther  with 
B ataceae , a small family also p rev ious ly  allied 
with the  C en tro sp e rm ae .

R ecen tly ,  several independent lines o f  study 
have prov ided  evidence not only o f  the validity 
o f  G y ro s tem o n ac eae ,  bu t have focused  doub t
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on the ordinal position o f  the family. U ltras truc-  
tural da ta  from  pollen exine and sieve-elem ent 
plastids and  chemical ev idence, already proven 
to be useful for the clarification o f  system atic  
problem s in the C en tro sp e rm ae  (H unziker  et al. 
1974, B ehnke et al. 1974, M abry  and Behnke 
1976, N o w ick e  1976), as well as chrom osom e 
cytology, a re  presented below as results o f  a 
co llaborative  investigation o f  the system atic  
position and  affinities o f  the G yros tem onaceae .

Ultrastructure of sieve-element plastids

T ransm iss ion  electron m icroscope studies were 
m ade o f  C odonocarpus cotinifolius  (Desf.) F. 
Muell. and  D idym otheca  tepperi F .  Muell. ex 
W alter.  T h e i r  sieve-elem ents have been  dem on
stra ted  to  conta in  s tarch-storing S-tvpe plastids 
(Behnke 1975, a micrograph is published in 
Behnke 1976). This  is in con tras t  to all families 
o f  the o rd e r  C en tro spe rm ae ,  including Phyto- 
laccaceae, w hich are charac terized  by distinctive 
P-type s ieve-elem ent p lastids, but co rresponds  
with S-type sieve-elem ent plastids of Bataceae , 
ano ther  family o f  doubtful alliance to C e n tro 
sperm ae (B ehnke 1972, 1976). T h e  micro- 
m orphological differences be tw een  these  P-type 
plastids and the S-type found in C odonocarpus  
and D id ym o th eca  thus seem  adequa te  to 
p ropose  the  exclusion o f  G y ro s tem o n ac eae  from 
C en tro sp e rm ae  (Behnke 1975).

Palynology

Species exam ined: Codonocapus cotinifolius  F .  Muell. 
(Everist 2734 U S )\ D idym otheca pleiococca  F . Muell. 
(French s.n. US); Gyrostemon australasicus  (Moq.) 
H eim . (Perry 2471 U S); G. ramulosus  Desf. (Pritzel 
384 US); Tersonia brevipes Moq. (Pritzel 793 US).

All taxa  exam ined  in this study and previously 
CNowicke 1976) had grains w hich w ere m ed ium 
sized, m ore  or less prolate, 3-coipate, and with 
a psilate o r  slightly scabrate  ek tex ine (Fig. 1 A, 
B). P rijan to  (1970 a) in a study o f  the G y ro 
s tem o n aceae  for the W orld Pollen  F lo ra ,  exam - 
mined all genera  and 14 o f  the 17 species;

detailed m easu rem en ts  and  descrip tions are 
given in this s tudy. In an earlier study o f  the 
C en tro sp e rm ae  (N ow icke 1976), alm ost 8 5 %  
(151 o f  177) o f  the species exam ined in the 
betalain families and  the C aryophy llaceae  and 
M olluginaceae had grains with an ek texine  
pattern  w hich w as described  as spinulose and 
tubu life rous-puncta te  (Fig. 1 D , E). M oreover ,  
these c en tro sp e rm o u s  grains have  an exine 
which typically  consis ts  o f  a foot layer, columel- 
lae, and tec tum  (Fig. 1 F). This  type o f  exine 
s truc tu re  is not found in the G y ro s tem o n aceae .  
In light m icroscopy  the exine appears  solid, 
and to  cons is t  o f  a very thin nexine and a very 
thick sexine. F o r  scanning  electron m icroscopy , 
ace to lyzed  grains w ere  mechanically  b roken , 
and in c ross-sec tion  also appeared  solid (Fig. 
1C), the  exine not differentiated  into the th ree  
layers m entioned  above.

T h e  ek tex ine  pattern  and the internal s tru c 
ture o f  the  exine m ake the pollen grains of 
the G y ro s te m o n a c e a e  distinct from  the m ost 
com m on type  found in the  C en tro sp e rm ae .  In 
fact, none o f  the ta x a  exam ined  in e ither the 
betalain families or the C aryophy llaceae  and 
M olluginaceae had pollen grains similar to  those  
o f  the G y ro s te m o n a c e a e  (N ow icke 1976). N o 
tably, ho w ev er ,  Batis m aritim a  has pollen grains 
very closely  resem bling those o f  G y ro s te m o n 
aceae (Prijanto 1970 b) and in view o f  the very  
unusual na tu re  o f  these  grains it seem s likely that 
these tw o  families may be related.

Chemistry

U sing s tandard  p rocedures  all organs o f  the 
available p lan t sam ples o f  G yrostem on  and 
C odonocarpus  were exam ined  for the p resence  
o f  the charac te r is t ic  an thocyan ins  or betalains, 
since betalains are un ique to nine and a n th o 
cyanins occu r  in tw o o f  the eleven c e n tro sp e r 
mous core  families (M abry 1976). H o w e v e r ,  not 
even trace  am ounts  o f  e ither type o f  these  red- 
violet p igm ents  were de tec ted . T h u s  these  c h e 
mical da ta  do not clarify the position of th e G y ro -  
s tem onaceae  w ith respec t to e ither the beta la in -

Fig. 1. Scanning electron micrographs of pollen. -  A -C : C odonocarpus cotinifolius  (Gyrostem onaceae). -  D -F :  
Phytolacca americana  (Phytolaccaceae). -  A: Equatorial view, x  2350. -  B: Ektexine, X5250. -  C: C ross-  
section, mesocolpial region, x  6300; inset, fractured grain from which the enlargem ent was taken, x  2275. - D :  
Equatorial view, x  2200. -  E: Ektexine, x  5250. -  F: Cross-section from fractured grain, illustrating foot 
layer (F), columellae (C), and tectum  (T), x 10,500.
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or an thocyan in -p roduc ing  cen tro spe rm ous  fami
lies. H o w e v e r ,  in v iew  o f  the pollen similarity 
be tw een  m e m b ers  o f  the B a taceae  and the 
G y ro s te m o n a c e a e ,  it is significant that a gluco- 
sinolate w as recen tly  detected  in Batis m aritima  
(M. G . E ttl inger  unpubl. m scr.), thus linking this 
family to  the  o th e r  g lucosinolate  families (e.g. 
C rucife rae , C ap p a r id acea e ,  e tc .) ; E ttlinger also 
(see E ttl inger & K jaer  1968) pointed out that 
the prev ious repo rt  o f  an  iso th iocyanate  (a com 
pound d erived  by hydrolysis  o f  a glucosinolate) 
from  C o d o n o ca rp u s  cotinifolius  (Bottom ley & 
W hite  1950) ind ica tes  that the  G y ro s tem o n aceae  
also belongs w ith  th e se  same families.

Chromosome cytology

Material: G yrostem on  ramulosus  Desf. 2n =  28 (30). 
A ustra lia ,  W. A ustra lia ,  seeds obtained from King’s 
Park Botanic G a rd e n ,  cultivated at Missouri Botanical 
G a rd en ,  P. G o ld b la t t  3400 (MO).

A t the tim e th a t  the  ch rom osom es o f  G yro
s tem o n  ra m u lo su s  w ere  under investigation, the 
cy tology o f  th e  family w as unknow n, and a 
ch ro m o so m e  n u m b e r  of 2n =  28-30 was obta ined 
from  m ito tic  s tudies o f  roo t tips o f  germ inated  
seedlings, an d  this w as provisionally  reported  in 
R a v e n ’s (1975) review  o f  the  cytology o f  the 
ang iosperm s. A  recen t and m ore thorough 
cytological su rvey  o f  the  G y ro s tem o n ac eae  by 
K eighery (1975) has estab lished  the chrom osom e 
num ber  o f  the  family to be n =  14 in four o f  
the five genera , including G. ramulosus,  in
vestigated m itotically  here.

T h e  ch ro m o so m e  num ber  o f  n =  14 in the 
G y ro s te m o n a c e a e  confirm s the  validity o f  the 
segregation  o f  G y ro s tem o n ac eae  from Phyto- 
laccaceae , all species o f  the latter having 
ch ro m o so m e num bers  based  on x =  9. T h e  base 
n um ber o f  n =  14 suggests not only tha t the 
family is un re la ted  to Phyto laccaceae , but 
re in forces  the  phytochem ica l and ultrastructura l 
da ta  in inferring th a t  the p lacem ent o f  G y ro 
s tem o n aceae  in the  o rder  C en tro sp e rm ae  is 
incorrect.  M o s t  families o f  the C en tro sp e rm ae  
are  ch a rac te r ized  by a basic  ch rom osom e 
n um ber o f  x x  9, a lthough o the r  num bers  are 
reco rd ed ,  w ith  x =  11 in C ac taceae ,  x =  12,11 
in B ase llaceae , x =  7, 8, 9, 10, 11, 12, 13 in 
C ary o p h y llaceae ,  while abundan t aneuploidy is 
found in P o r tu lacaceae ,  N y c tag inaceae  and

A m aran th acea e  (Raven 1975), m aking it difficult 
to  de te rm ine  base  num bers  in these .  C h ro m o 
some n u m b e rs  o f  n =  14 are , h o w ev e r ,  very 
uncom m on th roughou t the o rder ,  and  occur 
only in occasional polyploids in a few  families, 
while this num ber  is fundam enta l in G y ro s te 
m onaceae .

Discussion

T h e  u ltras truc ta l ev idence  p resen ted  here 
alone is o f  such  fundam enta l na tu re  as to  form 
the basis  for the exclusion o f  G y ro s tem o n ac eae  
from the C en tro sp e rm ae .  In this light, the 
inability to de tec t the p resence  o f  an thocyan ins  
and beta la ins  may be taken  as suppo rt o f  the 
exclusion o f  G y ro s tem o n ac eae  from  the  C e n 
tro sperm ae  and the p rev ious rep o r t  o f  the iso
lation o f  an  iso th iocyanate  ind icates , as sug
gested by  E ttlinger to  us, alignm ent with the 
g lucosinola te  families.

T h e  pollen m orphology o f  the G y ro s te m o n 
aceae serves  not only to em phasize  th e  close 
re la tionship  o f  the five genera  in the family but, 
m ore im portan tly ,  supports  its familial sta tus as 
distinct from  the P hy to laccaceae  and  its rem oval 
from the o rder  C en tro sp e rm ae .  Palynologically , 
the G y ro s tem o n ac eae  appear  m os t c losely  rela t
ed to the  Bataceae (Prijanto  1970 a, b), a  small 
family also often placed  in C en tro sp e rm ae .  In  
a recen t paper ,  W alker & S kvarla  (1975) ind icat
ed that coium ellaless pollen is a condition 
assoc ia ted  fo r  the m ost part  w ith  m em bers  o f  
the M agnoliales , w hich  suggests  tha t the G y ro 
s tem onaceae  may be m ore  prim itive than  p re
viously thought. C oium ella less  pollen has not 
been repo rted  from the  C ap p ara le s ,  s. s.

R ecen tly ,  D ahlgren (1975) being aw are  of the 
g lucosinola te  results and views o f  E ttlinger, 
placed G y ro s tem o n ac eae  in C ap p a ra le s  with 
B ataceae  am ongst o th e r  families, com m enting , 
how ever ,  tha t G y ro s te m o n a c e a e  and B ataceae  
might b e  grouped  in a sepa ra te  o rd e r  of his 
V io lanae. Similarity o f  the pollen o f  G y ro s te 
m onaceae  and  Batis  is rem arkab le  and co n s is t
ent with this trea tm en t and , in v iew  o f  the p re 
vious isolation of an iso th iocyana te  from 
C odonocarpus  cotinifolius  and  the  recen t d e tec 
tion by  Ettlinger o f  benzy lg lucosino la te  in Batis  
m aritim a,  w e favor the  p lacem en t o f  the  G y ro 
s tem o n aceae  along with the B a taceae  in o r  near
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the C a p p a ra le s .  D ifferences in basic c h ro m o 
som e n u m b er  be tw een  G y ro s tem o n ac eae  with 
n =  14 and B ataceae  with n =  11 (Fulcher 1972, 
G o ld b la t t  1976) (a report o f  n =  9 for Batis m ari
tima  (Engel & Schm idt 1972) is probably e r ro n e 
ous) suggest,  h o w ev er ,  that the rela tionship  b e 
tw een  th e se  tw o  families may not be close.

It is hoped  tha t this study will stim ulate fu r
ther  m orphological,  anatomical and chem ical 
re sea rch  on the  affinities o f  G y ro s tem o n ac eae  
(for exam ple ; verification of glucosinolates in 
G y ro s te m o n a c e a e  is desired).
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Iridoid compounds in Fouquieriaceae and notes on its possible 
affinities
R olf  Dahlgren, S0ren Rosendal Jensen and Bent Juhl Nielsen

Dahlgren, R ., Jensen ,  S. R. & N ielsen , B. J. 1976 06 30: Iridoid com pounds  in F o u q u ie ri
aceae and notes on its possible affinities. Bot. N o tiser  129: 207-212. S tockholm . ISSN 
0006-8195.

T h e  presence of iridoid glucosides in three species o f  the monogeneric family Fouqu ie r i
aceae is reported. T he  com pounds adoxoside and loganin as well as a few o ther  related 
iridoids have been identified. T en ta tive  s tructures are given for the com pounds .

A list o f  charac ters  is p resen ted .  T h e  family is com pared in particu la r  with families o f  
the orders T am aricales ,  Ericales, C o m ales  and Solanales, sensu D ahlgren  1975. It  is 
concluded that Fouquieria  is more closely allied to taxa of Ericales than o f  the o ther  
orders. I t  should perhaps be placed in a separate  order in the C o rn an ae  nea r  Ericales 
and C om ales .  A close affinity betw een Fouquieriaceae and Polem oniaceae ,  which has 
previously been suggested , is considered but is not found particularly convincing.

R o l f  Dahlgren, Botanica l M u seu m , University o f  Copenhagen, G othersgade  130, DK-1123  
C openhagen, D enm ark.
Spren R osenda l  Jen sen  a n d  B en t  Juhl N ielsen  , D epartm ent o f  Organic C h em is try , Techni
cal University o f  D enm ark ,  DK-2800 Lyngby ,  Denm ark.

F o u q u ie r iaceae  is m onogeneric  and , accord ing  
to  H en r ick so n  (1972), con ta ins  11 species. It 
cons is ts  o f  sh rubs, small (“ ca n d e la b ra ” ) trees  or 
b izarre  succulents  native to  M exico  and the 
arid sou thw es te rn  parts  o f  U S A . T h e  family has 
been  studied  in detail and rev ised  by H enrickson  
(1967, 1968, 1969 a, b, c, 1972 and  1973), but 
the ch a rac te rs  have not pointed to any definite 
affinities. C onven tionally  the  family is still often 
placed with T am aricaceae  and F ran k en ia ceae  
and o th e r  families in orders  w ith parietal placen- 
ta tion (Parietales, V iolales, G u ttife ra le s ,  
C is ta les ,  e tc.) , as it has been  in m any system s 
from  E nd licher  1836-40 up to  C ronqu is t  1968 
and H u tch in son  1973. (For fu rther  re fe rences  see 
G ibbs 1974.) L ess  conventional positions have 
been: in or near  C rassu laceae ,  in E uphorb ia les ,  
E bena les ,  Prim ulales and by S ko ttsberg  (1940), 
M elch ior  (1964) and recently  by T h o rn e  (1968) 
near  P o lem oniaceae  (in Solanales), and by one  of 
us (Dahlgren 1975) in Saxifragales. In none  of 
these  families o r  o rders  have  any iridoid c o m 
pounds  been found.

A n  in teresting position was given to F o u 
quieriaceae  by D um o rtie r  (1829), viz. in w hat is 
equ ivalen t to  Ericales.

T h e  presence  o f  various “ g ro u p s ” o f  iridoids 
am ong the  d ico ty ledons w as given in J e n s e n  et al. 
1975, w here  it was show n that iridoids o f  the  
sam e kinds as reported  below  in F o u q u ie r i
aceae  are  also found, for exam ple ,  in E ricales  
and C ornales  as defined by D ahlgren  1975.

Iridoid compounds in Fouquieriaceae

A re fe rence ,  Bate-Smith 1964, indicating the 
presence  o f  an iridoid co m p o u n d , “ asperoco til-  
lin” , in F ouquieria  sp lendens  w as  regrettab ly  
om itted  in ou r  paper, Jen sen  et al. 1975. Since 
then  we have investigated m ateria l o f  th ree  
species o f  the genus for the  p resen ce  o f  iridoids 
and can  confirm  tha t several iridoid c o m p o u n d s  
are p resen t in Fouquieria.

O u r  prelim inary  results  are  show n  in Fig. 1.

T h e  acetates o f  adoxoside (V) and loganin (VI) have 
been com pared  (NM R, melting point and mixed melt-
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Fig. 1. Iridoid com pounds found in 
Fouquieria.  -  I, II, III,  IV  and two 
unknown iridoids are p resen t  in F. 
diguetii (subg. Fouquieria). -  I, III, 
V and two unknown iridoids are 
present in F. sp lendens  (subg. 
Fouquieria).  -  T he  substances  VI 
and VII were found in F. columnaris  
(subg. Idria).

ing point) w ith  the authentic  com pounds. T h e  s truc
tures o f  com pounds  I - IV  and VII are tentative ( 'H and 
13C N M R  data).

A full acco u n t  o f  these investigations will be given 
elsew here  w hen  completed.

Discussion

In T ab le  1, selec ted  charac te rs  o f  F ouqu ie r i
aceae  are  given (mainly accord ing  to H en r ick 
son 1967-73). Some o f  the properties  m entioned 
are dese rv in g  o f  com m en t (the num erals  refer 
to the  ch a ra c te rs  in T ab le  1).

Special a t ten tion  will be paid to Tamaricales: Tamari- 
caceae, F ran k en iaceae ;  to Ericales: Actinidiaceae, 
C le th raceae ,  Cyrillaceae, Roridulaceae, Ericaceae, 
M o n o tro p aceae ,  Pyro laceae, E pacridaceae, Dia- 
pensiaceae , E m petraceae  (Byblidaceae and Grubbi- 
aceae should perhaps be treated  here, too); to Cor
nales: G a rry ac eae ,  A langiaceae, C ornaceae ,  Davidi- 
aceae , N y ssaceae ,  Icacinaceae, Escalloniaceae, 
Colum elliaceae , Stylidiaceae, H ydrangeaceae , 
A lseuosm iaceae ,  Sam bucaceae and A doxaceae; and 
finally, to  Solanales:  Solanaceae, G o e tzeaceae ,
N o lan aceae ,  C onvolvulaceae, C uscu taceae ,  Cardio- 
p terygiaceae, C obaeaceae ,  Polem oniaceae, Hydro- 
phyllaceae, E hre tiaceae , Boraginaceae, Wellstedi- 
aceae , L ennoaceae  and H oplestigm ataceae. T he 
orders are according to Dahlgren 1975. -  Within 
Solanales,  Polem oniaceae in particular will be con
sidered in the following discussion.

Simple leaves  (1) are found in Ericales and 
C orn a les  as well as in Solanales and T a m a r i
cales. T h e y  are also usually spirally set (2) in 
these  o rd e rs ,  and stipules (4) are also largely 
or en tire ly  absen t.  T h e  occurrence  of short 
shoo ts  (2), the  thorny  branches  (5), and the 
specia lized s truc tu res  for w ater  and starch 
sto rage  (6) a re  probably  ecological adapta tions  
o f  re s tr ic ted  phylogenetic  im portance.

In f lo rescence  charac te rs  (7) agree well with 
C o rn a les .  T h e  sam e type is probably  also 
basic in E rica les ,  w here  inde term inate  inflores
c en ces ,  ho w ev er ,  prevail. Inflorescence types

similar to those  in F ouqu ie r iaceae  are also  found 
in Solanales.

P en tam erous  (10), and hypogynous (9) flowers 
are com m on in all the o rders  cons idered  here. 
F ree  (11), spirally set (12) sepals o ccu r ,  e.g. 
in Ericales. Unlike in F ouqu ie r iaceae  (14), 
corolla aestivation  is con to rted  in Po lem oni
aceae.

T h e  m arked  sym petaly  (13) is a no tew orthy  
ch arac te r  in Fouquieria .  I ts  com bination  with 
s tam ens bo rne  on the  recep tac le ,  thus being free 
from the  coro lla  tube (16), is com m on in Ericales 
as well as, for exam ple , in Escalloniaceae 
within C o rn a les ,  while in Solanales th e  fila
m ents  are oftener but no t always inserted  in 
the corolla  tube.

T h e  s tam en  num ber varies in Fouquieria;  10 
s tam ens are  found in m ost species and  this is 
also the com m ones t ( “ b a s ic ” ) n um ber in E rica
les. In Solanales the  s tam ens  (15) a re  as a rule 
not m ore than 5 in num ber.  A picu la te  (or 
cuspidate) an ther  apices (17) occu r  in various 
ang iosperm s and are  found in E ricaceae  and 
T am aricaceae ,  but are  ra re  in Solanales and do 
not occu r  in Polem oniaceae . D orsifixed  (18) 
an thers  are com m on in all the orders  concerned . 
In Ericales an ther  appendages  as well as an ther  
deh iscence  by m eans o f  pores are  com m on  but 
these  fea tu res  are by no m eans cons tan t .  T hus  
cha rac te rs  (18)—(21) do  not yield conclusive 
inform ation on possible affinities, no r  does the 
tape turn (22) w hich is said to  vary  in Fouquieria .

S yncarpy  (23) is a com m on  c h a ra c te r  in these 
groups, but the  3-carpellate state (25), com m on 
in E ricales  an d  T am arica les  and also  found  in 
many C orn a les ,  should be noted. In Solanales 
the carpels  are  generally  2 only, though  3-car
pellate ovaries  occur,  e .g .,  in So lanaceae . A 
ch a ra c te r  w hich has probably  been  o v e r 
em phasized  in F o u qu ie r iaceae  is the unilocular 
ovary  with parietal p lacen tae  (26). In actual fact
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T a b le  1. Selected  charac ters  of  Fouquieriaceae .
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Vegetative characters

(1) leaves simple
(2) leaves spirally set in 2:5 phyllotaxis, on long and 

short  shoots
(3) leaf bases  decu rren t
(4) stipules ab sen t
(5) s tem s thorny
(6) specia lized s tructures for w ate r  and starch 

storage in the stem

Inflorescence

(7) basically determ inate  in the sense that a terminal 
flow er is p resen t;  mostly a panicle varying from 
co m pound  and drupiform or corym biform  to 
simple (“ racem e with an apical f low er” )

(8) b rac teose

Floral characters

(9) flowers hypogynous
(10) flowers pen tam erous
(11) sepals free
(12) sepals im bricate , in 2:5 phyllotaxy
(13) petals united to a tube
(14) petal lobes imbricate
(15) s tam ens 10 (basic condition; in seven species) o r 

14-18 (in four species)
(16) stam ens borne  on the receptac le  in a single 

whorl
(17) an thers  cusp idate at apex
(18) an thers  dorsifixed
(19) an thers  te trasporangiate
(20) an thers  w ithou t appendages
(21) an thers  dehiscing introrsely by longitudinal slits
(22) tape tum  glandular or secretory
(23) ovary  syncarpous
(24) ovary  base  nectariferous
(25) ovary  3-carpellate
(26) ovary one-locular, with parietal,  septiform  p la

cen tae ,  bu t in the lower portion 3-locular, with 
central marginal placentae

(27) ovules variable in num ber, mostly  14-20

Embryology

(28) ovules ana tropous
(29) ovules tenuinucellate (archesporial cell func tion 

ing directly  as the m egaspore m other  cell)
(30) ovules bitegmic
(31) inner in tegum ent protruding beyond ou te r  and 

forming m icropyle
(32) Polygonum  type of em bryo sac
(33) ep istase cap-like, distinct
(34) endosperm  formation cellular
(35) p rom inen t (lateral) haustorium  formed at least 

from  the chalazal end of the endosperm
(36) em bryogeny  o f  the A sterad  type

Fruit, seeds

(37) fruit a dry, loculicidal capsule
(38) seeds broad, winged; the wings m ade up of uni

cellular tr ichom es derived from epidermis of 
ou ter  integument

(39) em bryo  small, with well-developed cotyledons
(40) endosperm  present as a thin layer

Pollen grains

Mainly after H enrickson  1973.

(41) tricolporate
(42) elliptical in outline
(43) sem itectate , eureticulate ,  with lum ina 0.5-5 /am

wide
(44) with simple baculae
(45) binucleate (Brew baker 1967)
(46) associa ted with yellowish oils

Anatomy

See also above; mainly from H enrickson  1969a.

(47) periderm layered, of  two cell types: suberized 
and fibrous

(48) cortex  with a thick layer of  sclereid nests (water 
and starch storage tissues see above)

(49) vessel ends with mostly simple perforation
(50) calcium oxalate crystals p resent (but raphides 

lacking)
(51) mucilage cells present
(52) s tom ata  anom ocytic

Chromosome number

(53) 2n=24 (diploids), 48 (tetraploids), o r  72 (hexa- 
ploids)

Chemistry

(54) w axes (“ ocotillo-w ax” ) triterpenes and triter- 
pene saponins present (H egnauer 1966)

(55) steroidal saponins an d /o r  sapogenins present 
(Gibbs 1974)

(56) tannins probably present (Gibbs 1974)
(57) ellagic acid present (Bate-Smith 1964)
(58) also caffeic acid, quercetin , kaempferol, leuco- 

cyanidin and o ther  phenolic com pounds present 
(Bate-Smith 1964)

(59) iridoid com pounds p resen t (see above)
(60) coum arins present
(61) seeds containing fatty oils (c. 18% , found in 

Fouquieria sp lendens).  F u r th e r  information, 
e.g., in G ibbs 1974 and H egnauer 1966.
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the ovary  is basally  3-locular (see H enrickson  
1972 Fig. 7 b) with central,  marginal p lacen tae  
in this par t ;  thus  th e se  conditions should not 
be referred to  as m ore  closely resem bling the 
parietal types  in T am arica les  than to the central- 
marginal types  in the o the r  orders  concerned . 
T h e  ovule n u m b e r  (21) varies in the four o rders .

In Fouquieria  the  m icropyle o f  the ovules is 
dow nw ard ly  d irec ted  (pendulous, apo tropous ;  
see Jo h an sen  1936; M auritzon  1936 p. 94) as 
in m ost families o f  Solanales (except H yd ro -  
phyllaceae and  Boraginaceae). T h e  ovules are  
bitegmic (30) as in T am arica les  but unlike those  
in practically  all m em bers  o f  Ericales, C orna les  
and Solanales. T h is  is o f  no te  since nearly all 
o th e r  iridoid-conta in ing  families have unitegmic 
ovules (excep tions  in addition to Fouquieria  
are Liq u id a m b a r  and D aphniphyllum ).  H o w 
ever, the ovules in Fouquieria  are tenuinucel- 
late (29) as in m o s t taxa  o f  the three  o rders  
m entioned , and  m o reo v e r  the endosperm  fo rm a
tion is ce llu lar (34) as in nearly all E ricales, 
C ornales  and  m ost Solanales (not. nuclear as 
in T am arica les  and  in som e families o f  S o lana 
les such as C onvo lvu laceae  and P o lem on i
aceae).

A prom inen t haus to rium  form ed by at least the  
chalazal p ar t  o f  the  endosperm  (35) is p robably  
o f  som e tax o n o m ic  significance. E ndosperm  
hausto ria  are  com m on  in Ericales and C ornales  
but lacking in Solanales  and T am aricales .

D ry ,  loculicidal capsules  (37) are also found 
in T am arica les  and  in several families o f  Ericales 
(e.g. C le th race ae ,  P yro laceae , M o n o tro p aceae ,  
many E r icacea e  and  D iapensiaceae),  but m ore  
seldom in C orna les .  T hey  are also found in 
P o lem on iaceae ,  H ydrophy llaceae  and o th e r  
families in Solanales. T h e  broad  seed wings 
(38) o f  the  par ticu la r  kind found in F o u q u ie r i
aceae  do not seem  to be m atched  in the o th e r  
orders . T h e re  is no ev idence that the seed  
hairs in T am aric a le s  are hom ologous to the 
wings in F ouquieria ,  no r  has it been d em o n s tra t
ed that the seed wings often found in Ericales 
(e.g. P yro laceae , M o n o tro p ace ae )  or in S o lan a 
les (e.g. C o b a e a ) co rrespond  to those occurring  
in Fouquieria .

T h e  m a tu re  F ouquieria  seeds have a th inner 
layer o f  e n d o sp e rm  (containing oil) than have  
practically  all E rica les  and C ornales  and m any  
Solanales (e.g. m ost Polem oniaceae). T h e  
em bryo  o f  F ouquieria  is as a consequence  also

be t te r  developed  with p roportionate ly  larger 
co ty ledons.

T rico lpora te  pollen grains (41) are  also  found 
in E ricales ,  C ornales  and Solanales, bu t not in 
T am arica les  w here the pollen grains are  colpate. 
In  P o lem oniaceae, w hich is often co m p ared  with 
F ouq u ie r iaceae ,  the pollen grains a re  mainly 
porate . T h e  o the r  details  o f  the pollen wall 
(H enrickson  1973) need to be co m p ared  in 
g rea te r  detail with tha t o f  the orders  concerned . 
T h e  pollen grains are  d ispersed  as  te trads 
in m any Ericales, bu t as simple grains (as in 
F ouqu ie r iaceae )  in o th e r  groups o f  this order. 
B inucleate  grains (45) prevail in the four  orders 
d iscussed  excep t in C orna les  w here tr inucleate  
grains are quite com m on.

T h e  anatom ical cha rac te rs  in Fouquieria  are 
o f  g rea t in teres t  and ev idently  rep resen t  xero- 
m orph ic  specializations. T h e  perfora tions  in 
the end  walls o f  the vessels  are simple while in 
E ricales  they  are  mainly scalariform. T h is ,  how 
ever,  may be an adap ta tion  to the  rapid  w ate r  
up take  often found in d ese r t  plants. A nom ocy tic  
s tom ata  are  com m on and prevail in all four 
o rders  d iscussed  here.

T h e  ch rom osom e num bers  (53), 2 n = 2 4 ,  48 
and 72, deno te  a basic num ber o f  12 or 6. This 
agrees w ith  T am aric aceae  (x= 12) bu t  no t  w ith 
F ra n k e n iaceae. It agrees well w ith  several 
families o f  Ericales, for w hich R aven  (1975) 
suggests  an original basic  num ber  o f  x = 6 ;  
“ x =  12 being p resen t in the  com m on an c e s to r  o f  
E r icaceae ,  Pyro laceae and M o n o tro p a c e a e " ;  
D iapens iaceae  and E p ac ridaceae  also  seem  to 
have x = 6 ;  E m p e traceae  (like Sarracen ia )  has 
x =  13. In C ornales  x =  12 is found within E sc a l
loniaceae and Icac inaceae  and x = l l  and  13 
are com m on. H o w e v e r ,  in Solanales x = 1 2  is 
also found , for exam ple  in N o lan ac eae ,  som e 
C onvo lvu laceae ,  e tc . ,  w hereas  x = 9  is dom inan t 
in Po lem oniaceae. In the  case o f  F o u q u ie r i 
aceae  the ch rom osom e num ber itself p robab ly  
con tr ibu tes  little to the  phylogenetic  d iscussion .

M ore  indicative are  perhaps the chem ical 
ch a rac te rs .  Fouquieria  contains iridoids (59), 
and ellagic acid (57) has been  d e te c te d  in 
hydro lyzed  ex trac ts  (cf. Bate-Sm ith 1964). E ach  
o f  these  com pounds  o ccu r  res tr ic ted ly  and 
ra th e r  specifically in the  angiosperm s. In  a d d i
tion to Fouquieria  th e  occu rrence  to g e th e r  of 
these  com pounds  is res tr ic ted  to  L iq u id a m b a r  
(H am am elidales) and som e families in E rica le s
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and C o rn a le s .  T h is  was d iscussed  by Bate- 
Sm ith  (1972) w ho  considered  these plants to 
“ o c cu p y  key positions in d ico ty ledonous  
p h y to g e n y ” . It is no tew orthy  tha t the  iridoids 
found in th e se  p lan ts  are not o f  the “ a d v a n c e d ”  
types  (Jensen  et al. 1975).

T h e  iridoid co m pounds  found in F ouquieria  
w hich can be curren tly  used  for system atic  
cons ide ra t ions  a re  adoxoside  (V) and m onotro- 
pein m ethyl e s te r  (II). A doxoside  has so fa r  only 
been  found  in C orna les  (A d o x a , V iburnum ),  
w hereas  m ono trope in  is com m on in Ericales 
but occu rs  sporadically  in o the r  orders .

In  the  fo u r  o rders  d iscussed  here ,  iridoids 
(Jensen  et al. 1975) are  restric ted  to  Ericales 
and C orna les  and are  not reg istered  in any 
m em b er  o f  Solanales  o r  T am arica les .  T riter-  
penes  are  found  in m any plant groups such as 
E r icaceae ,  and tr i terpene saponins are similarly 
widely d is tr ibu ted  am ong the  dicoty ledons. 
S teroidal sapon ins  reported  in Fouquieria  sub 
genus Idria  (G ibbs 1974) are m ore res tr ic ted , 
bu t found, for exam ple ,  in som e So lanaceae.

Conclusions

T h e  above  com parison  be tw een  F ouqu ie r iaceae  
and the four o rders  T am arica les ,  E ricales, 
C o rna les  and  Solanales rep resen ts  only a limited 
survey  o f  the possib le  affinities in the  ang io
sperm  system .

F o u q u ie r iaceae  has com m only  been p laced  in 
T am arica les  by virtue o f  its shrubby  habit, 
sym peta lous  coro lla , d ip lostem onous  flow ers, 
and , in par ticu la r  parietal p lacenta tion  and 
septicidal capsu les  with seeds ,  the wings o f  
which m ay have  been  thought to co rrespond  to 
the seed hairs  found in T am aric aceae  and 
F ran  ken iaceae. A part from the bitegmic ovules 
the em bryologica l charac ters  in particu lar differ 
widely, how ever .

Solanales might seem to offer m ore  s imilari
ties. H o w e v e r ,  the  unitegmic ovules, the  hap- 
lo s tem onous  flow ers ,  the nonap icu la te  an thers ,  
the p redom inan tly  b icarpellate  pistil, the  often 
nucellar e n d o sp e rm  form ation , the lack of 
end o sp erm  hausto r ia ,  the com ple te  ab sen ce  o f  
iridoids and  the absence  o f  such  polyphenolics  
as eilagic acid  toge ther  cons ti tu te  s trong  ev i
dence  tha t F ouquieria  should n o t  be p laced  here. 
In  certa in  ch a ra c te rs  S o lanaceae  show s g rea te r  
similarity to  F ouquieria  than does P o lem o n i

aceae  (three carpeis , t r ico lpora te  pollen grains, 
cellular endosperm  form ation , occasional o c c u r
rence  o f  steroidal saponins), but differs m ore in 
o th e r  cha rac te rs  (having, for exam ple ,  intraxyl- 
a ry  phloem and t ropane  alkaloids). T h e  o b 
viously  g reat similarity in floral and  o ther  s t ru c 
tu res  be tw een  F ouq u ie r iaceae  and  Polem oni
aceae  is probably  the result o f  convergen t evo lu 
tion caused  by com m on env ironm enta l cond i
tions  and com m on pollinators.

Fouquieria  certainly does not seem  to fit in 
b e t te r  in this o rder  than in o r, p referably , next 
to Ericales and the re la ted  C orna les  in the 
su p ero rd e r  C ornanae .  H o w e v e r  som e re se rv a 
tions  m ust be made: the specia lized anatom y 
including the simple perforation o f  the  vessels, 
the  bitegmic ovules, and the  be tte r-developed  
em b ry o s  surrounded  by a  correspondingly  
th inner  endosperm . W hat m ay support a possible 
connec tion  with the  o rders  o f  C o rn an ae  is the 
em bryo logy  (apart from the tw o in tegum ents), 
th e  whole floral s truc tu re  including the tricar- 
pella te  capsu les, and the chem ical properties .

I t  is suggested tha t F o u q u ie r iaceae ,  like Sar- 
racen iaceae ,  should be placed in an o rder  o f  
its ow n, Fouquieria les ,  n ea r  Ericales and 
C o rn a les  in the supero rder  C o rn a n a e  (see D ah l
g ren  1975). T h e  ev idence for placing it in 
Saxifragales, as was done with hesita tion in 
D ah lg ren  1975, is supported  by a num ber o f  
c h a ra c te rs  and should also be considered , 
though  the p resence  o f  iridoids favours the 
above-m en tioned  alternative.

A c k n o w le d g e m e n ts . T he  authors are very grateful to 
the s ta ff  o f  the Botanical G a rd en ,  C openhagen ,  for 
material o f  Fouquieria diguetii and F . columnaris  
and to D r  T o m  J. M abry , U niversity  of T exas ,  for 
abundan t  material o f  F. splendens.  We thank D rs  
E. C . Bate-Smith and B. H ansen  fo r  reading the 
m anuscrip t  critically. W e are also grateful for cri
ticism received from D r  R. F. T h o rq e  w ho does not 
sh are  our conclusions, how ever. T h e  English text has 
been  revised by Mrs M argaret G reen w o o d  Petersson.

References

B ate-Sm ith , E. C . 1964: C hem istry  and taxonom y of 
Fouqu ie r ia  splendens Engelm.: a new  m em ber of 
the asperuloside group. P hytochem . 3: 623-625.

-  1972: C hem istry  and phytogeny o f  the angiosperms.
N ature  236: 353-354.

B rew baker,  J . L. 1967: T h e  distribution and phylo
genetic significance of binucleate and trinucleate 
pollen grains in the angiosperms. A m e r .  J. Bot. 54: 
1069-1083.



212 R o l f  D ahlgren  e t  al. BOT. N O T ISE R  129 (1976)

Cronquis t,  A. 1968: The evolution  an d  classification o f  
flow ering  p la n ts . N e w  York.

Dahlgren, R. 1975: A system  of classification o f  the 
angiosperms used  to dem onstra te  the distribution 
of charac ters .  B ot. N o tise r  128: 119-147.

D um ortie r ,  B. C . 1829: A na lyse  des fa m ilie s  des  
plan tes avec V indication des principaux genres qui 
s ’y  ra ttachen t. T ou rn ay .

Endlicher, S. L. 1836-40: G enera plantarum  secu n 
dum  ordines na tura les d isposita . V indobonae.

G ibbs, R. D. 1974: C h em o ta xo n o m y o f  flow ering  
p lan ts  I - IV .  M ontrea l  and London.

H egnauer,  R. 1966: C hem otaxonom ie der P flanzen 4. 
Basel and Stuttgart.

H enrickson ,  J. 1967: Pollen m orphology o f  the 
Fouquieriaceae . A liso  6: 137-160.

-  1968: V egeta tive m orphology o f  the F ouqu ieriaceae. 
C larem ont G rad .  Sch . Ph. D. Thesis . C larem ont,  
Calif.

-  1969 a: A n a to m y  o f  periderm  and cortex  o f  F o u 
quieriaceae. A liso  7: 97-126.

-  1969 b: An introduction to the Fouquieriaceae . 
C act. Succ . J . (L o s A ngeles) 41: 97-105.

-  1969 c: T he  succu len t fouquierias. C act. Succ. J. 
(Los A ngeles) 41: 178-184.

-  1972: A taxonom ic revision o f  the Fouquieriaceae . 
A liso  7: 439-537.

-  1973: Fouquie riaceae .  W orld pollen a nd  spore  
flo ra  1. S tockholm.

H utch inson ,  J . 1973: The fa m ilie s  o f  flo w erin g  p lan ts. 
Ed. 3. Oxford .

Jensen ,  S. R .,  N ielsen , B. J. & Dahlgren, R. 1975: 
Iridoid com pounds ,  their occurrence and system atic  
im portance in the angiosperms. Bot. N o tise r  128: 
148-180.

Johansen ,  D . A . 1936: M orphology and em bryology of 
Fouquieria .  A m er. J . B ot. 23: 95-99.

M auritzon , J. 1936: Z ur  Em bryologie einiger Parieta- 
les-Familien. Svensk B o t. Tidskr. 30: 79-113.

M elchior,  H . (ed.) 1964: A . E ngler's Syllabus der  
P flanzen fam ilien . 12 A u fl. Berlin.

M etcalfe , C . R . & Chalk , L. 1950: A n a to m y  o f  the 
d ico tyledons 1-11. London.

R aven ,  P. H . 1975: T he  bases of angiosperm phytog
eny: cytology. A nn . M issouri Bot. G ard. 62: 724- 
764.

Skottsberg , C . 1940: V äxternas liv. S tockholm.
T h o rn e ,  R. F .  1968: Synopsis  of  a putatively phy lo

genetic classification o f  the flowering plants. A liso  
6: 57-66.



Botanical literature

R adford , A . E .,  D ick ison , W. C .,  M assey , J. R. 
& Bell, C. R. 1974: Vascular p lan t sys tem a tics .  
891 pp. H a rp e r  & Row , N e w  Y ork , E v an s to n ,  
San  F ran c isco ,  London . ISBN  06-045308-7 
(clo thbound); 06-045309-5 (paperback). P rice  U S 
$ 19.95 (c lo thbound); 9.95 (paperback).

T h e  rev iew er o f  scientific literature is rarely  
at e ase  with his task  -  negative criticism all 
too often takes  a  leading place so that e n th u s i
asm  is killed. “ V ascu la r  P lant S y s tem a tic s” , 
ho w ev er ,  has been a real p leasure to s tudy  and 
I shall re tu rn  to  it frequently . It is in tended  as 
a re ference  tex t for in troductory  cou rses  and 
as a source  book o f  inform ation, p rocedu res  
and  li tera tu re ,  but also serves as a  com 
prehensive  com pend ium  for s tudents  and 
te ach ers  for recu rren t use at different levels, 
and  for re sea rch  w orkers . It is also within 
reach  o f  the am bitious am ateu r.  T he  volum e 
is no t in tended to be read and m astered  as 
a single block. On the con tra ry  it will be 
m ost effective if integrated into the educational 
system  accord ing  to the particu lar requ irem en ts  
o f  the  s tuden t and teacher. T h e  s tuden t is s t im u
lated to m ake intelligent use o f  the exerc ise  
m ateria l,  to solve problem s, w rite  sum m aries ,  
etc.

T h e o ry  and practice  are  com bined  in a very 
fruitful m anner.  Say we are faced with the task  
o f  describ ing  a plant. W e then look up ‘ ‘D e sc r ip 
tion and D escrip tive  F o rm a t”  and  “ Plant Iden ti
f ica tion” . U n d e r  the first heading we find an 
in troduction  presen ting  the dem ands  o f  d esc r ip 
tive writing, suggestions for the form at o f  keys  
and descrip tions , recom m endations  for m a n u 
scrip t o rd e r  with several exam ples  adop ted  
from a m odern  F lora, excerp ts  from  a G u id e  for 
C on tr ibu to rs  dealing with taxonom ic  ph iloso 
phy, concep ts  and  policies in a given F lo ra ,  a

practical exerc ise  and  references  to literature. 
U n d er  “ Plant Iden tif ica tion”  the concep ts  of 
identification and classification are presen ted , 
suggestions m ade for the use  o f  and co n s tru c 
tion o f  keys including exam ples  o f  different 
types  o f  keys,  o the r  m ethods  o f  identification 
are  outlined and  d iscussed , a practical exercise  
is suggested and ano th e r  very  com prehensive  
list o f  recom m ended  literature  is given.

T h e  sam e essential organization  o f  inform a
tion, d iscussion , practical advice and  suggested 
fu rther activity is m et with w ha teve r  subject 
is looked up: nom encla tu re ,  cytological ev i
dence , s tructu ra l evolu tion  and  phylogeny, h e r 
barium  facilities, e tc . T h e  various aspects  of 
system atics  are so ex tensively  covered  in the 
th irty-six  ch ap te rs  and  m ore than tw enty  glos
saries  and special indexes th a t  it is hardly 
possible  to imagine w hat m ore could  be added.
I am particularly  pleased tha t the planning o f  
re sea rch  including the collection, analysis and 
docum en ta tion  o f  data  is so well trea ted . L ack  o f  
adequa te  instruction has forced  all too  many o f  
us to s tart ou r  ca reer  as research  w o rk e r  w ithout 
satisfactorily  planning our research .  An im 
p rovem en t on this po int at an early  stage would 
effect a considerab le  increase in efficiency.

T he  book  is clearly  w ritten for use primarily 
in the eas te rn  parts  o f  the U n ited  States. M any 
exam ples and  illustrations requ ire  a know ledge 
o f  or material from this vegetation and flora. 
Som e o f  the te rm s in the g lossaries  are also 
unfamiliar to a bo tan is t  w hose know ledge has 
been  mainly derived  from British o r  G erm an  
tex tbooks . R eferences  to  E uropean  literature are 
less f requen t than I could  have w ished and S can 
dinavian  o rthog raphy  in particu lar  is often m is
handled in the lists o f  li terature. But these  few 
adverse  com m ents  are o f  m inor significance in 
a cons idera tion  o f  this stim ulating and  excellent
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tex tbook . T h e  price is ridiculously low, e sp e 
cially for the  paperback  edition w hich, m o re 
over, seems to be surprisingly well bound. If 
re levan t par ts  o f  this book w ere  to be studied 
by all s tuden ts  o f  vascular plant system atics  
ou r  discipline would gain im m ensely in richness 
o f  ideas and in efficiency.

G u n n a r  W eim arck

Ellenberg, H . ,  E sse r ,  K .,  M erxm iiller, H .,  
Schnepf, E . & Ziegler, H . (eds.) 1975: Progress  
in botany /F ortschritte  der Botanik.  Vol. 37/Band 
73. xvii +  402 p p . ,  1 table, 20 figs. Springer V e r
lag, Berlin, H eidelberg , N ew  Y ork . ISBN 
3-540-07504-6. Price (cloth) D M  120.-, U S  $ 
49.20.

T h e re  is no point in presen ting  an ord inary  
review  o f  a volum e o f  F o r tsch r i t te  der Botanik. 
E very  bo tan is t  w ho has had occasion  to  use one 
is familiar w ith  the style and con ten ts .  T hose  
w ho h a v e n ’t should acquain t them selves  with it 
as soon as possible. T h e  scientific s tandard  is 
invariably exce llen t,  the coverage fair, and the 
rev iew ers  a re  scientists  in w hom  one can have 
full confidence.

T h e re  are  regrettab ly  o the r  poin ts , w hich , pe r
haps, im press  them selves  m ore  strongly upon 
the read e r /rev ie w er  w hen turn ing  the leaves o f  
this vo lum e. T here  is the technical s tandard . 
N o t m any years  ago, this publication cam e in 
beautiful ho t-m etal printing on fine paper. T e c h 
nically the w ork  is still alm ost perfect, bu t how 
the offset prin ting and the offset p aper  lower 
the s tandard! O n the o ther  hand, one may say 
tha t a pub lication  like this is by na ture  ep h em er
al, and the re fo re  we m ust accep t the second- 
rate quality .

F a r  w orse  is the general lack o f  erudition 
tha t has fo rced  that change-over (so fa r  only 
partial) to ano th e r  language. Belonging to a 
genera tion  and  a nation for whom a reasonab le  
com m and  o f  the  three  major E uropean  languages 
in addition to  o n e ’s ow n w as considered  a p re 
requisite  for scientific w ork , one shudders  at the 
thought o f  these  m odern  sc ience-w orkers  from 
the big na tions  w ho are simply too lazy to  
learn  any language (frequently not even  their 
ow n), and w ho by weight o f  num ber and p u r 

chasing  pow er fo rce  fine, old jou rna ls  with long 
and honorab le  trad itions  in science to becom e 
plastic-age superm arke t  goods. T h is  volum e is 
no t w orst -  it is bad  enough.

Review ing  jo u rn a ls  are  a lm ost as old as 
sc ience itself. T o d ay  there  are  all types ,  from  the 
eso te r ic  to the catholic , from  red-hot ones  that 
p resen t  the abs trac ts  a lm ost before  the papers  
them selves  are  out, to m ore  le isurely ones. 
D o  rev iew  jo u rn a ls  in the classical sense ,  such 
as this one, still serve a useful p u rpose ;  can 
they  rightfully claim a p lace in the  world of 
scientific writing?

T o  m y m ind, yes. T h ey  can trea t them selves 
and their reade rs  to a few  small luxuries which 
the m ore  h igh-pow ered  ab s trac t  jou rna l or the 
inform ation services canno t afford. T hey  can be 
selective. R ev iew ers  have  not only the  right 
to  avoid  triv ia , too often  the despair  o f  the 
abs trac te r ,  it is the ir  du ty  to do so. T h e  rev iew er  
can be critical -  how  often the  ab s trac te r  is 
unhappy  o v e r  the material he m ust d issem inate . 
T h e  rev iew er  can  evalua te ,  and if w ha t has 
happened  in the field s ince the  la test issue is of 
no im portance ,  there  is no obligation for him 
to write  ab o u t it.

T h e  review  jou rna l is no a lternative  to the 
ab s trac t  jo u rn a l ,  it is a com plem en t.  T o  read 
only one  o f  them  would be bad policy. T h e  effect 
o f  the  style adop ted  in F o r tsch r i t te  der  Botanik 
is tha t the  articles tha t are  m ost rew ard ing  are 
those  th a t  are  not in, but very close to o n e ’s own 
speciality. A rtic les  fu r th e r  rem oved  are  less 
useful, the p resen ta tion  is too succinct to be 
followed w ithou t previous experience  in the 
field. A nd  about half-way out one  is b e t te r  
served  by a m odern  handbook  plus p icking  a 
co lleague’s brain.

A co n seq u en ce  o f  the  editorial policy of 
having independen t rev iew ers  in different fields 
is a certa in  redundancy : topics and pub lica 
tions can , and do, ap p ea r  in various places. 
It does no harm  and safeguards  against im p o r tan t  
items being lost or forgotten .

I have one serious com plaint: T h e  lack o f  titles 
o f  publications in the list o f  re ferences .  T h e  
references  a re  not quite  useless  as they  a re ,  for 
with the help o f  o th e r  w orks  o f  re fe rence  and 
the un ivers ity  library one  can usually  find out 
abou t them . I f  a jou rna l is not available locally , 
and not all o f  them  are ,  the title o f  a p a p e r  
m akes such a d ifference to the decision o f  ge tting
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hold o f  it or not. It costs  so little to  give the 
titles; it m akes such  a difference to the usefu l
ness. W hy not do  it?

K nut Faegri

H egi, G .  Illustrierte Flora von M itte l-E uropa .  
Band III. Teil 3. Z w eite ,  völlig n eubearbe ite te  
A uflage, he rausgegeben  von Prof. D r . Karl- 
H e in z  R ech inger (L ieferung 1) und  Prof. Dr. 
Jü rgen  D am b o ld t  (L ieferung 2 ff.). 1. L ieferung 
S. 1-80, Juli 1965; 2.13. L ieferung S. 81-240, 
F e b ru a r  1974; 4.15. L ieferung  S. 241-356, M ärz  
1974. Carl H a n s e r  Verlag, M ünchen .  ISBN  
3-446-10432-1. P rice DM 148.-.

T h e  publication  o f  an o th e r  vo lum e o f  H egi is 
an im portan t even t for E u ropean  taxonom is ts .  
T h e  p resen t vo lum e com prises  the  families 
once  know n collectively  as P o lyca rp icae  (N ym - 
p h aea ceae ,  C e ra to p h y llaceae ,  M agnoliaceae , 
P aeon iaceae ,  and R anuncu laceae) .  F o u r  ou t o f  
the five fascicles m aking up the p resen t  volum e 
w ere  edited by J . D am bo ld t  (Berlin), w ho also 
u n d ertook  the  heavy  task o f  writing the accoun t 
o f  the  largest genus, R a n u n c u lu s . O th e r  im p o r t
ant con tr ibu to rs  a re  H . M eusel (Halle), H. 
M ühlberg  (Halle), and  W . Z im m erm an n  (T ü
bingen). T h e  first fascicle (pp. 1-80) w as ed ited  
by K. H . R ech inger (Vienna).

T h e  sheer weight o f  inform ation m akes Hegi 
m ore  o f  an encyc loped ia  than  a flora. In this 
respect it is truely  unique. N o  o the r  flora 
includes such detailed  and au thori ta t ive  a c 
coun ts  on m orphology , chem is try , ecology, 
cu ltivation, pathology, e tc .,  in addition to the 
m ore familiar inform ation on tax o n o m y , n o m e n 
c la ture  and d istribution. Bibliographies are 
generally  ex tensive  and up to date. T h e re  is a 
g reat varie ty  o f  illustrations including co lour 
p la tes , pho tographs  and  line d raw ings, covering  
every th ing  from pollen and anatom ical details  
to  floral diagram s and  habitat. Som e 25 d is tr ib u 
tion m aps, m ostly  taken  from M euse l,  J ä g e r  & 
W einert,  a re  rep roduced .

W hereas  the am oun t and d ivers ity  o f  in form a
tion greatly  exceeds  tha t norm ally  found in 
floras, it is not a lw ays in an  easily digested  
form . L ong  solid parag raphs  in small type  m ake

for difficult reading. T h e  quality o f  the illustra
tions is som ew hat uneven , and a m ore system a
tic selection would have facilitated com parison .

T here  is a com prehensive  accoun t (pp. 53-76) 
o f  general m orphology and anatom y in R an u n 
culaceae written by Z im m erm ann  who is a 
distinguished expert  in this field. R anuncu laceae  
provides m any lucid exam ples  o f  evolution 
from prim itive to  advanced  types  w ith  respec t 
to floral m orphology and pollination ecology. 
D etailed  descrip tions are often found under the 
respective  genera  and species. G re g o ry ’s classi
cal schem e o f  karyo type  rela tionships within the 
family is rep roduced  (p. 75).

Hegi has never indulged in the excessive  
splitting tha t charac terized  (and to som e extent 
still characterizes)  the analytical tradition of 
central and eastern  Europe. In the  present 
edition as well as in the first there  is only one 
subspecific  ca tegory , the subspecies ,  and 
taxonom ic trea tm en t is generally som ew hat 
conservative . M icrospecies  in apom ictic  groups 
are om itted. T h e  R anuncu lus  auricom us  com 
plex, for ins tance, is divided into th ree  species 
(R. auricom us, cassubicus  and fa l la x ) .  T h e  re 
productive  system  is described , bu t the reader 
w ho wishes to ram ble in the bew ildering jungle 
o f  m icrospecies and subspecies is referred to 
papers cited in the  ex tensive bibliography. 
Similarly, Caltha palustr is  is divided into five 
subspecies and R anuncu lus  ficaria  into three.

T h e  genus R anuncu lus  is taken in a broad 
sense to include B atrach ium , Ficaria  and 
Ceratocephalus.  F o r tu n a te ly  there are recent 
b iosystem atic  studies o f  tw o o f  the m ost diffi
cult groups, subgenus Batrachium  and the 
R anunculus  m o n ta n u s  group (by C o o k  and 
L andold t,  respectively). Similar s tudies are 
wanting in o the r  groups (e.g., Thalictrum  m inus  
and  the R a nuncu lus  acris  com plex), but the 
trea tm ent in Hegi generally seem s to  give a 
sound rep resen ta tion  o f  our present know ledge.

It should be pointed out that there  is an up-to- 
date revision o f  the difficult annual species o f  
A don is ,  largely based  on a paper  by S teinberg  
(1971). This  trea tm en t includes a nom encla tu ra l 
e rro r ,  how ever. U n d e r  A . annua  L. ssp. 
cupaniana  (G uss.) S teinberg  1971 the following 
com m ent appears: “ Z u r  subsp. cupaniana  ist 
auch  die subsp. carinata  V ie rhapper  1935 . . .  
aus Südeu ropa  zu rechnen , obw ohl sie nur 
einen kleinen Teil der U n te ra r t  u m fass t” . Con-



216 B otan ica l literature BOT. N O T ISE R  129 (1976)

sequently  the subspecific ep ithet should be
c a r in a ta .

T h e  cover  flaps list the parts  tha t have ap 
peared  so far. It is a slightly confusing array  of 
editions, reprints, volum es and fascicles, con 
firming the  im pression that Hegi is a goldmine 
o f  inform ation that is not alw ays p resen ted  in 
the m ost easily available form.

A rn e  Strid

King, R. M . & D aw son , H . W . (eds.) 1975: C a s 
s in i  o n  C o m p o s i ta e .  C ollected  from the  D iction- 
naire des  Sciences N ature lles .  3 volum es, 
xl + 1963 + xxxvii pp. Oriole E ditions , N ew  
Y ork . P rice U S $ 100.- (cloth).

C om para tive ly  little is know n o f  the life o f  the 
grea tes t  o f  all synanthero logists ,  H enri Cassini 
(1781-1832). Suffering from  poor health  he died 
at the age o f  50, the last o f  a fam ous F rench  
family. Cassini w as a m odest man w ho only 
re luc tan tly  en tered  on a successful legal career. 
A lthough he ended up  as a peer  he led a simple 
and  secluded life devo ted  to  the study o f  law 
and, above  all, o f  plants o f  the o rder  C o m p o s i
tae.

C assin i is rightly know n as the founder of 
synan thero logy , bu t his writings have often 
been  neglected , no doub t because  o f  a cons ider
able degree of inaccessibility. T h e  bulk o f  his 
synantherological contributions  appeared  in 
C u v ie r ’s D ic t io n n a ir e  d e s  S c ie n c e s  N a tu r e l le s .  
N o  less than 898 entries  are sca tte red  th rough
out 60 volum es published be tw een  1816 and 
1830. F u r th e rm o re ,  o f  necessity  though often 
so m ew h a t arbitrarily , Cassin i included inform a
tion under  rather inappropria te  headings during 
the cou rse  o f  the publication o f  the encyc lo 
paedia. F o r  exam ple , a sum m ary  o f  the family 
appears  under “ Z o e g e a ” , a generic  table o f  
A ste reae  under “ P a q u e r o l le ” (the F ren ch  nam e 
for B e ll iu m )  and a table of C oreopsid inae  under 
the heading  ‘'Z in n ia ” .

All these  entries have now  been collected  in 
a single publication, w hich in addition has the 
great advantage o f  being provided  with a c o m 
plete generic  index with references  to all re le
van t passages. With this m eticulously prepared  
w ork R obert  M. King and H elen  W. D aw son

have p resen ted  the w o r ld ’s synanthero logis ts  
with an ind ispensab le  tool.

Cassini d is tinguished  20 tr ibes ,  nearly  all o f  
which are still recognized  as system atic  units 
with only m inor m odifications in circum scrip tion  
or rank. I t  is highly rem arkab le  tha t C ass in i’s 
system  has s tood  the  te s t  o f  150 years  o f  e x 
panding taxonom ic  re search  w here  new  tools 
such as cy to logy , palynology and chem otaxono- 
my have been  em ployed . T h e  various m odifica
tions o f  the C assin ian  sy s tem  by Fessing , D e 
C andolle  and B entham  and H offm an  in troduced  
only minor im provem en ts  w hich som etim es 
implied no  progress  at all. C assin i was w ithout 
doubt a genius with u n su rp assed  analytical skill 
and pow ers  o f  percep tion , as well as being a 
m aster  o f  descrip tion .

The la test landm ark  in synan thero logy  w as an 
in ternational sym posium  on “ T h e  Biology and 
C hem is try  o f  the  C o m p o s i ta e ’’, held at Reading  
in July 1975. T h e  resulting tw o-vo lum e pub lica
tion will include sy stem atic  su rveys  tha t a t tem pt 
to classify all described  g en era  into well-defined 
tribes. N u m e ro u s  large and  small changes  in tr i
bal c ircum scrip tion  will b e  suggested. In  spite of 
the w ealth  o f  basic  in form ation  now  available a 
significant fea tu re  o f  the  sym posium  w as the 
lack o f  unanim ity  on som e crucial issues  such 
as the d isposition o f  m an y  m em bers  o f  the 
artificial tribe H elen ieae . Such  difficulties are  
mainly due  to d ivergent op in ions  on the delim ita
tion of the  large tribes H e lian theae  and  Sene- 
cioneae.

A n o th e r  obvious trend  in this m ost recent 
classification o f  the C o m p o s itae  is the re tu rn  to 
m any o f  C a s s in i ’s original ideas and  the revival 
o f  a num ber  o f  long-forgotten C assin ian  genera . 
Synanthero logis ts  all o v e r  the  w orld  will have  to 
continue consulting  C assin i as a source  o f  ideas 
and inform ation. W e are all grateful to D r  King 
and his co llabora to r  for facilitating this in such 
a rem arkab le  w ay. T h e  th ree  substan tia l 
volum es are  certainly w orth  the price.

Bertil N o rd e n s ta m
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R ech inger ,  K. H . (ed.) 1974: Flora Iranica. 
Lfg. 101-110. A k ad em isc h e  D ruck- und  V erlags
ans ta l t ,  G ra z .

T h e  m os t recen t fascic les  o f  Flora Iranica  cover 
ten fairly small families. By far the m ost su b 
stantial vo lum e trea ts  the  P lum baginaceae (by 
K. H . R ech inger and  H . Schinian-Czeika). This 
family is o f  special im portance  in the ‘F lo ra  
I ran ic a ' a rea  because  o f  the p ronounced  en d e
m ism  there . T h e  largest genus is A can tho lim on  
w ith 165 species in the  a rea  139 o f  which are 
endem ic .  A fte r  A stra g a lu s  and Cousinia  it 
is the largest genus o f  flow ering plants in this 
region. N o  less than  70 species have been d e 
scribed  by R ech inger  (with or w ithou t co 
au thors) .  A ca n th o lim o n  has a very p ronounced  
cen tre  in the Iran ian  highlands and in this 
re spec t  resem bles  severa l o ther  genera , e.g. 
E rem urus ,  E r e m o s ta c h y s , Dionysia  and  Cousi
nia. U nlike  these ,  ho w ev er ,  the  genus ex tends 
w es tw ard s  into E u ro p e  w ith  a single rep re sen ta 
tive. T h e  phy togeograph ical significance o f  
A ca n th o lim o n  in the ‘F lo ra  I ran ica ’ a rea  is 
fu r ther  enhanced  by the  p redom inance  o f  several 
species  in various arid vegeta tion  types.

T w o  new genera  o f  P lum baginaceae are 
distinguished, viz. D ic tyo lim on  Rech. f. and 
A eon iops is  Rech. f. T h e  fo rm er has tw o  species 
in the  a rea  and  also o cc u rs  in India. T h e  la tter 
is m onotyp ic  and endem ic  to A fghanistan  and 
W est Pakistan .

T h e  P lum baginaceae volum e is richly il lustrat
ed with b lack-and-w hite  pho tographs , drawings 
and  a selection o f  fine co lour pho tographs 
mainly depicting spec ies  o f  A can tho lim on  in 
their natural habitats .

T h e  o the r  families trea ted  are  Podophyllaceae  
and A raliaceae  (K. Brow icz), U rticaceae  (J. 
C hrtek ),  F u m ariaceae  and  D io sco reaceae  (P. 
W endelbo), and A p o cy n aceae ,  Linaceae, 
B urseraceae  and M oringaceae  (all by K. H. 
Rechinger).

T h e  form at o f  this ou ts tand ing  flora has been 
p resen ted  in prev ious rev iew s in this journal.  
S ince publication s ta r ted  in 1963 there  has been a 
considerab le  and  co m m endab le  increase  in 
taxonom ic com m en ta r ies  and illustrations. T he  
la tter  are a lw ays very  useful, but T ab . 4 in the  
U rticaceae  fascicle is so m ew h a t cryptic . T h e  
plate p robably  consists  o f  diagrams o f  Urtica  
achenes but there  is no explanation  excep t for

the nam es o f  taxa  involved . T h ese  include 
U. duhia  F o rsk . ,  which is n ow here  m entioned  in 
the text. T h e  latter species is also represen ted  
by leaf  s ilhouettes in T a b .  3, toge ther  with 
U. angustifolia  F isch .,  for exam ple ,  which like
wise does no t appea r e lsew here  in the fascicle.

T h e  F u m ariaceae  fascicle is particularly  well 
illustrated with eight full-page co lour pho to 
graphs in addition to d raw ings and black-and- 
white pho tographs. T h e  taxonom ica lly  intricate 
genus Corydalis  has 27 species in the area , but 
the au thor  (W endelbo) adm its  the trea tm en t is 
provisional pending m ore de ta iled  b iosystem atic  
investigations.

E ach  new  fascicle o f  this im portan t flora 
adds valuable inform ation and  increases o p 
timism as regards  its even tua l com pletion .

Bertil N o rd en s tam

F o s te r ,  A. S. & G ifford , E. M. J r  1974: C o m 
para tive  m orpho logy  o f  vascular p lan ts .  Ed. 2. 
751 pp. and num erous  illustrations. F reem an , 
San F rancisco . ISBN  0-7167-0712-8. Price $ 17.-.

T h e  new edition o f  F o s te r  & G ifford  has been 
ex tended  considerably . W hile the first edition is 
a m odest book of 555 pp. the  second  com prises 
751 pp. which are , m oreover,  tw o-colum ned and 
considerably  larger. T h e  tex t has been im proved 
and ex tended  and the re  are  far m ore drawings 
and photographs, m any  p roduced  with the help 
o f  m icroscopic, e lectron  m icroscop ic  and scan 
ning techniques . T h e  result is im pressive, and 
the new edition s tands out as one  o f  the most 
a t trac t ive , inform ative and up-to -da te  tex tbooks 
on the subject. N e w  data  have been  added , 
especially on u ltra -s truc tu re ,  m orphogenesis  
and palaeontology. C o m p ared  with the first 
edition this edition seem s to  me to  be more 
advanced . H o w ev er ,  the titles o f  chap ters  are 
m ore o r  less the same. A cco rd ing  to the  au thors  
the aim is also the same: to prov ide  a tex tbook 
on the subject “ for upper-division and graduate- 
level college s tu d e n ts” .

T h e  app roach  o f  the book is com para tive  
ra the r  than typological, w hich is a guaran tee  
that the reade r  will not drow n in a multitude 
o f  detail. T he  au thors  have also chosen  not to 
relate the am oun t o f  text to the n um ber o f
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species o r  to the econom ic  im portance o f  the 
groups, but to give one or a few exam ples 
from each  o f  the higher categories  from Rhyniop- 
sida up to  the ang iosperm s. T h e s e  exam ples 
are p resented  in rela tively  great detail and are 
accom panied  by m any  excellen t illustrations. 
Som e readers  may look in vain for inform ation 
on the frequency  o r  approx im ate  occurrence  
o f  one or the o ther s ta te  o f  a ch a ra c te r  am ong the 
families o r  orders  am ong  the angiosperm s in 
particu lar, but inform ation  o f  this type probably 
has to be left out o f  a tex tbook  w here  the s tress

is not on taxonom y . I no tice  with great sa tisfac
tion the m any short but w ell-ba lanced  d iscu s 
sions on the evo lu tionary  significance o f  various  
charac te rs ,  for exam ple  on types  o f  endosperm  
form ation, pollen grains and vascu la r  e lem ents .

F o s te r  & G if fo rd ’s new  tex tbook  is to  be 
strongly recom m ended  for the m ore advanced  
students  at S cand inav ian  universities . It is one of 
the best,  if no t the very  bes t,  in this field and 
scope.

Rolf D ahlgren
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