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94. Chenopodium berlandieri Moq. 
in  DC. 1849

A n n u a l ,  u p  to  1.5 m  high , erect to  a s 
cend ing , u s u a l ly  m u c h -b ra n c h e d ,  b ra n c h e s  
g la b ro u s  to  fa r in o se ,  u su a l ly  w ith  re d d ish  
spo ts  a t  th e  nodes . S tem  angu la r ,  s tr ia ted .  
L eaves  a l te rn a te ,  g reen , u sua lly  g la b ro u s  
above , g la b ro u s  to  fa r in o s e  benea th .  L o w e r  
leaves th ree - lo b ed ,  rh o m b o id ,  or ovate  to 
lan ceo la te ,  2— 9 cm  long, 1— 6 cm  b ro a d ,  
le n g th  1— 1 1/2 t im es  th e  b re a d th ,  long- 
p e t io la te ,  p e t io le  a b o u t  equa l  in leng th  to 
la m in a .  M arg ins  e n t i re  to den ta te ,  o r  w i th  
p ro m in e n t  lobes p o in t in g  fo rw a rd s  a t  
a b o u t  the  m id d le  of th e  leaf. Apex acu te  to 
a p icu la te .  U p p e r  leaves  s im ila r  b u t  sm alle r .  
In f lo re scen c es  m a in ly  te rm in a l ,  leafy, 
co m p o se d  of m a n y -f lo w e re d ,  ro u n d e d  to  
ob long ,  d is t in c t  g lom eru les .  F lo w ers  p e r 
fect, u s u a l ly  fa r in o se ,  5 -m erous. P e r ia n th  
lobes u n i ted  b e lo w  o r  to the  m idd le ,  
ovate ,  ob tu se  to acu te ,  g reen ish  to d a rk  
b r o w n  in  the  cen tre ,  l ig h t  g reen  to t r a n s 
p a r e n t  in  the  o u te r  p a r ts ,  d is tinc tly  kee led  
on  th e  back .  T h e  p e r ia n th  a lm ost en t i re ly  
co v ers  the  seed. P is t i l  w ith  a r a th e r  long  
style a n d  tw o  s t ig m as  pap i l la te  to  th e  
base. S tam ens  5. Seeds ho r izo n ta l ,  b lack , 
o rb ic u la r ,  0.9— 1.3 m m  in d iam ete r ,  w ith  
ro u n d e d  o r  s o m e w h a t  n a r ro w in g  m a rg in s ,  
r o u n d  in  tra n se c t io n .  P e r ic a rp  r a th e r  th in ,  
y e l lo w ish  to w h it ish ,  fa ir ly  f i rm ly  a t ta c h e d  
to t h e  seed. T es ta  lu s tro u s ,  w ith  ro u n d e d

1 E n g s t r a n d  is responsible for the d raw 
ings and  G u s t a f s s o n  for the text.

to  angled , deep, h o n ey co m b -lik e  p its, 
u su a l ly  ra d ia l ly  a r ra n g e d .  R ad icu la  s h o r t  
a n d  b ro ad ,  c losely  a t ta c h e d  to the  seed. 
E m b ry o  a n n u la r .

F lo w e r in g  tim e: J u ly  to  S ep tem ber.
C h ro m o so m e n u m b e r :  2n =  36.
V ar ia t io n :  M ost vegeta tive  c h a ra c te r s

a re  var iab le ,  p a r t ic u la r ly  th e  sh ap e  a n d  
size of lo w er  leaves (cf. F ig. 94). F o u r  
subspecies  h av e  been  d is tingu ished ,  m a in ly  
b ased  on  c h a ra c te r s  of leaves a n d  in 
flo rescences  (for f u r th e r  in fo rm a t io n  see 
A e l l e n  1960). Most o f  the  S can d in a v ia n  
m a te r ia l  belongs to ssp. zschackei  ( M u r r . )  
Z o b e l .

H a b ita t  a n d  d is tr ib u t io n :  C. berlandieri  
is an  o ccas iona l w eed, u su a lly  fo u n d  in  
th e  v ic in ity  of h a rb o u rs ,  m ills  a n d  r a i l 
w ay -y a rd s ,  in  fo w l- ru n s  an d  o n  w aste  
g ro u n d . I t  is n a t ive  to  N o r th  A m erica , 
b u t  h a s  been  in t ro d u c e d  in to  E u ro p e  as 
well as in to  o th e r  p a r ts  of the  w orld .  In  
S can d in av ia  m o s t  reco rd s  a re  f ro m  the  
s o u th e rn  p a r ts .  In  D e n m a rk  it h a s  been  
rec o rd e d  f ro m  m o s t  reg ions excep t the  
w e s te rn m o s t  p a r ts  of Jy llan d ,  in  Sw eden 
n o r th w a rd s  to B o h u s lä n — U p p lan d ,  in 
N o rw a y  f ro m  the  p ro v in ces  of A kershus, 
Vest-Agder, H o rd a la n d  and  S ö r-T rö n d e la g  
(cf. J ö r g e n s e n  1973).

C om m en ts :  T h e  ta x o n o m ic  pos it ion  of
C. berlandieri  is so m e w h a t  do u b tfu l .  On 
th e  one  h a n d  som e fo rm s  of ssp. berlan
dieri  sh o w  close a f f in i ty  to  C. hirc inum  
an d  th e y  a re  even p re su m e d  to h y b r id ize  
(cf. A e l l e n  1960). O n the o th e r  h an d ,
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Fig. 94. Chenopodium berlandieri M oq. — A: Habit of ssp. zschackei (M u r r . )  Z o b e l .  — 
B: Shape of lower leaves. — C: H erm aphrodite flower. — D: Perian th  seen from above. •— 
E: Fruit enclosed in the perianth. — F: F ru it  with pericarp. — G: Section through a seed, 
showing the embryo. — H: Seed in transection. — A—B: >(0.5. — C, E— H: X20. —

D: X10.
B ot. N o tise r, vo l. 127, 1974
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Fig. 95. Chenopodium urhicum  L. — A: Habit. — B: Herm aphrodite flower. — C: F ru it  
enclosed in the perianth. — D: Seed in transection. — E: Section through a seed, showing 

the embryo. — F: F ru it with pericarp. — A: X0.5. — B—F: X20.
B ot. N o tise r, vo l. 127, 1974
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how ever ,  C. berlandieri  h a s  o f ten  been 
co n fu sed  w i th  C. a lb u m  a n d  acc o rd in g  to 
A e l l e n  h y b r id s  a re  r e g u la r ly  fo rm ed  in 
h a b i ta ts  w h e re  th e y  o c c u r  toge ther .  But, 
in  S c a n d in a v ia  C. berlandieri  is read i ly  
d is t in g u ish ed  f ro m  o th e r  species by  the  
p ro m in e n t ,  honeycom b-like ,  deep  p its  in 
the  testa , w h ich  can  even be  observed  
th ro u g h  th e  p e r ic a rp .

95. Chenopodium urbicum L. 1753

A nnual,  u p  to 1 nr h igh , erect, sim ple, 
r a re ly  fe w -b ran ch ed .  S tem  an g u la r ,  s t r i 
ated. L eaves  a l te rn a te  excep t th e  lo w e r 
m ost o p p o s ite  ones, b r ig h t  g reen ish , g la 
b ro u s  o r  in  y o u n g  stages of d ev e lo p m en t 
som etim es  fa r inose ,  veins l igh t-co loured , 
d is tinct.  L o w e r  leaves m o s t ly  t r ia n g u la r ,  
base  som etim es  g ra d u a l ly  ta p e r in g  to the  
petiole, o r  t ru n c a te  to h as ta te ,  3— 11 cm 
long, 3— 10 cm  b ro a d ,  len g th  1— 1 1/2 
t im es  the b re a d th ,  d is t inc tly  petio la te . 
M arg ins  co a rse ly  s in u a te  to  den ta te ,  r a re ly  
suben tire ,  o f ten  w ith  ob tu se  to  acute , o u t 
w a rd -  to fo rw a rd -p o in t in g  lobes at base. 
A pex o b tu se  to acu te .  U p p e r  leaves t r i 
a n g u la r  to lanceo la te ,  w ith  a  t ru n c a te  to 
cu n ea te  base, petio la te , u su a l ly  c o n s id e r 
ab ly  lo n g e r  th a n  b ro a d ,  en t ire  to den ta te ,  
w ith  o r  w i th o u t  b a sa l  lobes, ob tu se  to 
acute . In f lo re scen c e  a com pac t,  r a re ly  
loose, rig id , erect, b ra n c h e d ,  in the  m o s t  
te rm in a l  p a r t s  leafless pan ic le ,  com p o sed  
of m a n y -f lo w e re d  g lom eru les .  F lo w ers  
sm all,  p e rfec t ,  g lab rous ,  5 -m erous. P e r i 
a n th  lobes u n i ted  be low  only, b ro a d ly  
ovate  to ellip tic , g reen  to  d a r k  b ro w n  a n d  
so m e w h a t  th ic k e n e d  in  th e  centre , l igh t 
g reen  in the o u te r  p a r ts ,  m o s tly  obtuse, 
ro u n d ed ,  r a r e ly  w i th  a slight, b ro a d  keel 
on  the  back . T h e  p e r ia n th  on ly  p a r t ly  
covers  the seed. P is ti l  w ith  a n  in s ig n if ic an t  
style an d  tw o  s h o r t  a n d  r a th e r  th ick  
s tigm as  p a p i l la te  to  the  base. S tam ens  5, 
th e  f i lam en ts  u n ited  a t the  base. Seeds 
h o r izo n ta l ,  b lack , o rb icu la r ,  sm all, 0.6—  
1.0 m m  in  d iam ete r ,  m a rg in s  ro u n d e d  o r  
n a r ro w in g  so m ew h a t,  u su a l ly  a p p e a r in g  
ro u n d e d  o r  s ligh tly  kee led  in tran sec tio n .
B ot. N o tise r, v o l. 127, 1974

P e r ic a rp  r a th e r  th in ,  ye llow ish  to w h it ish ,  
pap illo se ,  r a th e r  loosely  a t ta c h e d  to  the  
seed. T e s ta  lu s tro u s ,  f a in t ly  s c u lp tu re d  
w i th  sm all g rooves  a n d  fu r ro w s .  R a d ic u la  
r a th e r  sh o r t ,  closely a t ta c h e d  to th e  seed. 
E m b ry o  a n n u la r .

F lo w e r in g  tim e: J u ly  to  S ep tem ber .
C h ro m o so m e  n u m b e r :  2n =  18, 36 (cf. 

F e d o r o v  1969).
H a b i ta t  a n d  d is tr ib u t io n :  C. u r b ic u m  

u s u a l ly  occu rs  close to  h u m a n  s e t t le m e n t  
such  as a long  road-s ides ,  in  f a r m y a r d s  
a n d  on  m a n u re  heaps .  I t is a E u r a s ia n  
species, d is t r ib u te d  th ro u g h o u t  m o s t  p a r t s  
of E u ro p e ,  b u t  r a r e  a n d  m a in ly  o c ca s io n a l  
in  the  n o r th e r n m o s t  p a r ts .  In  S c a n d in a v ia  
m o s t  reco rd s  a re  f ro m  the  s o u th e rn  p a r ts .  
In  D e n m a rk  sca tte red  localities  f ro m  the  
eas te rn  p a r t  of Jy l la n d  to  Sjaelland, in 
S w eden  f ro m  S k ån e  to V ä s te rg ö t la n d —  
U p p lan d ,  v e ry  r a r e  n o r th  to V äs te rb o t ten ,  
in N o rw a y  k n o w n  f ro m  Ö stfold , A k e rsh u s  
a n d  H o rd a la n d ,  in  F in la n d  m o s t  r e c o rd s  
a re  f ro m  th e  Å lan d  a rc h ip e lag o  a n d  a long  
the coast f ro m  th e  reg ion  of Åbo to K are lia .  
M ost S c a n d in a v ia n  re c o rd s  a re  old, C. 
u r b ic u m  p ro b a b ly  be ing  very  r a r e  n o w a 
days.

96. Chenopodium pratericola R y d b .  1912
(Syn. C. l e p to p h y l lu m  auct.)

A nnual,  u p  to 1 m  h igh , e rec t  to  a s 
cend ing , u su a l ly  b r a n c h e d  a t  least in  the  
u p p e r  p a r ts .  S tem  a n g u la r ,  s tr ia ted .  Stem 
a n d  b ra n c h e s  g la b ro u s  to  fa r in o se ,  h o w 
ever  in  y o u n g  stages of d e v e lo p m e n t  
c o n sp icu o u s ly  fa r inose .  L eaves  a l te rn a te ,  
g reen  an d  g la b ro u s  above, g rey ish  an d  
faxdnose b e n e a th ,  th e  m id v e in  a n d  tw o  
la te ra l  veins o n ly  d is tinc t.  L o w e r  leaves 
n a r r o w ly  e llip tic  to  lanceo la te ,  g ra d u a l ly  
ta p e r in g  to th e  petio le , u p  to 6 cm long 
a n d  2 cm  b ro a d .  M arg ins  e n t ire  o r  w i th  
a too th - like , fo rw a rd -p o in t in g ,  o b tu se  lobe 
on  each  side. A pex a cu te  to  ap icu la te .  
U p p e r  leaves s im ila r ,  b u t  sm a lle r .  I n f lo r e s 
cence a b ra n c h e d ,  m o re  o r  less lea fy  an d  
c o m p a c t  pan ic le ,  co m p o sed  of m a n y -  
f low ered ,  ro u n d e d  to  ob long  g lom eru les .
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Fig. 96. Chenopodium pratericolci R y d b .  —  A: Habit. — B: Shape of a diverging, lower 
leaf. — C: Hermaphrodite flower. — D: F ru it  enclosed in the perianth. — E: F ru it  with 
pericarp. — F: Seed in transection. — G: Section through a seed, showing the embryo. —

A—B: X 0.5. —  C—G: X20.
B ot. N o tise r, v o l. 127, 1974
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F lo w e rs  perfec t ,  fa r inose ,  5 -m erous . P e r i 
a n th  lobes u n ited  u p  to the  m id d le  or 
n e a r ly  so, ovate  to elliptic, o b tu se  to 
acu te ,  d a rk -c o lo u re d  in  th e  cen tre ,  ligh t 
g reen  o r  m e m b ra n e o u s  in the  o u te r  p a r ts ,  
m o s t ly  kee led  on the  back . T h e  p e r ia n th  
u s u a l ly  covers  the  seed. P is ti l  w ith  a long  
s ty le  a n d  two, long, f i l i fo rm  s tigm as  
p a p i l la te  to the  base. S tam en s  5. Seeds 
h o r iz o n ta l ,  b lack , o rb icu la r ,  0.8— 1.2 m m  
in  d iam ete r ,  n a r ro w in g  so m e w h a t  a t the 
m a rg in s ,  ro u n d e d  in tran sec tio n .  P e r ic a rp  
r a th e r  th in ,  b ro w n ish ,  loosely  a t ta c h e d  
to  th e  seed. T es ta  lu s tro u s ,  fa in t ly  s c u lp 
tu r e d  by  ra d ia l  fu r ro w s  a n d  m in u te  pits. 
R a d ic u la  r a th e r  sh o r t  a n d  b ro a d ,  closely 
a t ta c h e d  to th e  seed. E m b ry o  a n n u la r .

F lo w e r in g  tim e: J u ly  to August.
C h ro m o so m e  n u m b e r :  2n =  18.
H a b i ta t  an d  d is tr ib u tio n :  C. pratericolci 

o cc u rs  as a m o re  or less occasiona l w eed

in the  v ic in ity  of h a rb o u rs ,  m ills , ra i lw a y -  
y a rd s  a n d  fac to ries .  N a tiv e  to  N o r th  
A m erica, b u t  in t ro d u c e d  in to  S o u th  
A m erica  a n d  E u ro p e .  I n  S can d in a v ia  
s ca tte red  localities, m a in ly  in  co as ta l  r e 
gions. In  D e n m a rk  r e c o rd e d  f ro m  the  
ea s te rn  p a r t s  of Jy l la n d  to  Sjaelland, in 
Sw eden  f ro m  Skåne  to N o r rb o t te n ,  in 
N o rw ay  f ro m  Ö stfo ld  to H o rd a la n d ,  Sör- 
T rö n d e la g  a n d  B u sk e ru d ,  in  F in la n d  f ro m  
S a ta k u n ta ,  N y la n d  a n d  K are lia .
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R evision  Systém atique du Genre Sonchus L. s.l 

V. S o u s-g en re  2 . D en d ro so n ch u s

L o u tfy  Boulos

B o u l o s ,  L. 1974 03 29. Révision systématique du genre Sonchus L. s.l. V. Sous- 
genre 2. Dendrosonchus. — Bot. Notiser 127: 7—37. Lund. ISSN 0006-8195.

Nineteen species, one subspecies and  one variety are discussed. F or  each 
taxon is given: nomenclature; vernacular names in different languages where 
know n; uses where known; detailed description; distribution with localities; 
ecological and biological characters; chromosome numbers where known; palyno- 
logical particulars, if any. F or each taxon relationships with other taxa are 
discussed as well as any characteristics calling for special emphasis. 20 d is tr ibu
tion maps and 21 illustrations are included. The distribution is almost entirely 
restric ted to Macaronesia: fourteen species being endemic in the Canary Islands, 
three in Madeira, one on the Cape Verde Islands and one common to the 
western coast of Morocco and  the eastern Canary Islands. Chromosome num bers 
of fifteen species are given, all 2n =  18. Polyploids are not known.

This monographic study will be followed by one more part.
L o u tfy  Boulos, Département de Biologie, Faculté des Sciences, Université cle 
Jordanie, Am m an, Jordanie.

22. Sonchus congestus W i l l d .

W i i x d e n o w ,  Ges. Naturf. Fr. Berl. Mag. 1: 
136, 1807. — Lectotype: Tenerife, B r o u s s o n e t  
s.u., W i l l d e n o w  No 11537 (B!).

Sonchus fruticosus  J a c q .  Coll 1: 13, 1786; 
non S. fruticosus  L. f., 1781; non S. fruticosus  
N oronha, 1790; nom. nud.

S. ßacquini DG. Cat. Hort. Monsp. 147, 1813.
S. macranthus  P o iR . E ncyc l .  Suppl.  3 :2 8 9 ,  

1813.
5. broussonetii ü e s f .  T ab .  (cd. 2) 101, 1815.
S. nbbreviatus  L in k ,  in  B u c h ,  P h y s .  C an ar .  

Ins. 149. 1825.
S. ßacquini S p r .  Syst. Veg. 3: 647, 1826; p ro  

p a r te .

NOMS VERNACULAIRES. En espagnol: 
C errajön, Lechuna de pastör. — En allemund: 
Baum-Gänsedislel.

P l a n t e  vivace, 40— 100 cm  de h a u te u r ,  
feu i l le s  g lab res ,  cap i tu le s  g labres  ou fa ib le 
m e n t  to m e n te u x  å  la base. R acine  p ivo- 
ta n te .  l igneuse  et ram ifiée .  Collet ligneux , 
2 — 4 cm  d iam ., ram if ié ,  Tige:  vieilles tiges 
l igneuses ,  c y l in d r iq u es ,  pleines, dressées

e t p o r t a n t  des c icatrices  fo lia res  p ro -  
ém in en te s ;  les je u n es  molles, ailées, sou- 
ven t couchées  su r  le sol å  cause  d u  n o m b r e  
elevé des cap itu le s  q u ’elles p o r te n t .  
F euilles  d u  collet 5— 2 0 X 1 — 5 cm , n o n  
au r icu lées  o u  å  tres petites  o re il le t tes ;  
lobes  ±  opposés, m a rg e s  f in e m e n t  den t i-  
culées. F euilles  caulinaires  15— 4 5 X 3 — 12 
cm, au r icu lées ,  les su p é r ie u re s  m o in s  
longues  que  les in fé r ieu res ,  m a is  m u n ie s  
d ’ore il le t tes  a r ro n d ie s  et larges; p e n n i-  
p a r t i te s  å  p in n a tiséq u ée s ;  lobes t r ia n g u l-  
a ires, op p o sés  ou suba lte rnes ,  0,5— 5 X  
0,5— 3 cm, m arg es  denticulées, s o m m e t  
a igu; n e rv u re  m é d ian e  0,5— 1,8 cm  å  la  
base, a t té n u é  vers  le so m m et;  e spaces  
in te r lo b a i re s  t r ia n g u la i re s -a r ro n d is .  Pé~ 
d o n cu le  0,5— 7 cm, souven t b la n c - to m e n -  
teux. C apitu les  2,5— 3 X 3 ,5 — 6 cm  lo rs-  
q u ’ils so n t  ouverts .  N o m b re  de f le u rs  250 
— 450 p a r  cap itu le ,  Écailles de V in vo lu cre  
4 0 - - 6 3 ;  les ex te rn es  13— 18, 7— 1 3 X 4 — 9 
m m , b la n c h e s - to m e n te u se s  ou g lab res ,

B ot. N o tise r, v o l. 127, 1974
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Fig. 1. Sonchus congestus. A s p l u n d  198 (SI).

m a rg e s  ondu lées  et i r ré g u l ié re m e n t  denti-  
cu lées; les in te rm é d ia i re s  11— 20, 14— 16 
X 2,5— 4 m m , m a rg e s  ondulées  et i r r é 
g u l ié re m e n t  d en ticu lées ; les in te rn es  16—  
25, 14— 1 7 X 1 ,5 — 2,5 m m , ondu lées  et
den t icu lées  d a n s  la  p a r t ie  su p é r ieu re .  
Corolle  v if  ja u n e ,  18— 25 m m . Ligu le  8—  
1 1 X 2 — 2,5 m m . T u b e  de la corolle  10— 14 
m m . A n th e r  es 4— 5 X 0 ,6 — 0,8 m m . A k é n e s
2,5— 3 X 0 ,8 5 — 1,25 m m , ±  e l lip tiques , 
c o m p r im é s  å  2— 3 cötes su r  c h aq u e  face, 
n o irå t re s ,  f a ib le m e n t  å  fo r te m e n t  ru g u e u x  
t r a n s v e rs a le m e n t .  A igre tte  8— 10 m m , 
cad u q u e .

D IS T R IB U T IO N . T en e r ife  et G ran  
C an ar ia ,  l ie s  C anaries ;  en dém ique .

T e n e r i f e :  Tacoronte, c. 600 m, A sp 
l u n d  387 (S!); 500 m , P i t a r d  236 (G! L !) ;  
R o s t a d  s.n. (O!) — Tegueste, B o u r g e a u  
1377 (C! CGE! G! K! MA! P! UPS! W!); 
B o u r g e a u  559 (BM! CGE! G! K! P! W !) ; 
B o u l o s  s.n. (CAI!) — Don Pedro Alvarez, 
575 m, E Tegueste, L id  s.n. (O!) — Puerto

Fig. 2. Sonchus congestus. Distribution.

de la Cruz, E r i k  W a l l  794 (S!); J o r s t a d  
s.n. (O!) —  Orotava, La Mocana, 450 m,
B u r c h a r d  68 (CGE! G! S!) — Malpair, prés 
de Orotava, P r i o r  s.n. (K!) — Puerto Oro
tava, P r i o r  s.n. (K!); B u r c h a r d  99 (O! ZT!)
— Orotava, B o r n m ü l l e r  895 (LD!); L e m a n n  
s.n. (CGE!); R o d r i g u e z  s.n. (MA!); C o o l  184 
(L!) — Entre  Puerto  de la Cruz et le Jard in  
Botanique, B o u l o s  s.n. (CAI!) -— c. 10 km 
S Orotava, B o u l o s  s.n. (CAI!) —- Bco Hoya, 
S Hidalgo, 300 et 350 m , L id  s.n. (O!) — 
Hoya de Meleque, D a h l s t e d t  s.n. (UPS!) — 
Bco Los Silos, 150, 400 et 500 m , L id  s.n. 
(O!) — Tinea Garcia Docte, 4 km S Tejina, 
300 m, L id  s.n. (O!) — Las Mercedes, Cruz 
El Carmen, 1020 m, L id  s.n. (O!) -—- Icod, 
B o u l o s  s.n. (B! CAI! G! K! MPU!); (écrit  
Ikod), T r e t t e w y  154 (K!) — Entre  Icod et 
El Tanque, B o u l o s  s.n. (B! BM! CAI!) — 
Caldera de Rula, S Icod, 600 m, L id  s.n. (O!)
— Buen Paso, NE Icod, 200 m, L id  s.n. (O!)
— Bco del Drago, 550 m , L id  s.n. (O!) — 
Entre  Agua Garcia et Laguna, M u r r a y  s.n. 
(G! K!) — Agua Garcia, L o w e  105 bis (K!)
— Agua Garcia Tacoronte, A s p l u n d  647 (S!)
— Laguna, DE LA P a r r a n d i é r e  s.n. (G! K! 
MPU! P!) — Buenavista, B o u l o s  s.n. (BM! 
CAI!) —- Santa Ursula, P e r e z  s.n. (K!); c. 
200 m, A s p l u n d  198 (G! S !); M a s f e r r e r  s.n. 
(BC!) — La Mina, 800 m , P i t a r d  s.n. (P!)
— Roque Icoso, Anaga peninsula, 750 m, 
L em s 2699 (L!) -—- Bajam ar, 200 m, B o r n 
m ü l l e r  2543 (LD! P!) — Entre  Taganana 
et San Andres, 600 m, B o r n m ü l l e r  2543 
(G! P! W!) — Bco de la Florida, B o u r g e a u  
s.n. (G!) —  Taganana, 500 et 800 m, P i t a r d
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s.n. (P!) — Vueltas de Taganana, 600 in,
P i t a r d  s.n. (P!) — Calle del Vina, R o s t a d
s.n. (O!) —  F oré t N Ténérife, DE LA
PARRANDIÉRE S.n. (P!) —  S. IOC., BROUSSONET 
s.n. (lectotype Willdenow Herbarium  No 
11537 Bl, isoleclotypes G-DC! MPU!); S c h u l t z  
B i p o n t i n u s  s.n. (P !); C o u r a n t  s.n. (MPU!).

G r a n  C a n a r i a :  Moya, A s p lu n d  84 (G! 
S!) —  En tre Las Palm as et Agaete, prés de 
Guia, B o u l o s  s.n. (CAI!) — W  Atalaya, 580 
m , L id  s.n. (O!) — Bco Calabozo, 350 m, 
L id  s.n. (O!).

C A R A C T É R E S  É C O LO G IQ U ES E T  
B IO L O G IQ U E S . S o n c h u s  congestus  est 
u n e  e sp éce  c o m m u n e  d a n s  1’Sle de T en e r ife  
el r a r e  d a n s  G ran  C anaria .  E lle  c ro i t  d an s  
les s ta t io n s  ro ch eu ses  assez h u m id es  des 
c h a m p s  cu ltivés  et les te r ra in s  négligés 
en tre  100 et 1000 nr d ’a lt i tude . F lo ra iso n  
et f ru c t i f ic a t io n  p r in c ip a le m e n t  de fév r ie r  
å  ju i l le t .

C A R A C T É R E S CARYOLOGIQUES. 2n 
=  18 ( L a r s e n  1960; R o u x  et B o u l o s  1972.

D ISC U SS IO N . S o n c h u s  congestus  rep ré -  
sen te  1’u n e  des espéces la p lu s  c o m m u n e  
et, a u  m é m e  tem ps ,  la  p lus  p o ly m o rp h e  
de sa  sec tion  et m é m e  du  sous-genre  
D e n d r o so n c h u s .  E lle  existe sous deux  
fo rm e s :  Lune posséde  des feuilles p ro -  
fo n d é m e n t  séquées , q ui a été décri te  
c o m m e  u n e  espéce (S. abbreuia tus)  et 
1’a u t r e  avec des feu illes  m oins  séquées. 
N ous av o n s  co n s id é ré  S. a b b rev ia tu s  
c o m m e  sy n o n y m e  de S. congestus  c a r  n o u s  
avons  o bse rvé  d an s  u n e  m ém e s ta t ion ,  et 
m é m e ,  s u r  la  m ém e souche, ces deux  
fo rm e s  des feuilles.

L ’esp ece  la p lu s  voisine  de S. conges tus  
est S. acaulis .  II est facile  de les d is tinguer ,  
Lune de 1’au tre ,  g råce  au x  ca ra c té re s  sui- 
van ts ,  ra p id e s  å  ex am in e r :

Espéce tige feuilles capitules

5. acaulis tres courte, pubes- densément
rarem en t centes tomenteux
ramifiée

5. congestus  longue, glabres légérement
ramifiée tomenteux

23. Sonchus acaulis D u m . - C o u r s .

D u m o n t  d e  C o u r s e t ,  Bot. Cult. (ed. 2) 4: 
12, 1811. — Lectotype: Ile de Tenerife (P!).

Sonchus jacquini S p r .  Syst. Veg. 3:647, 
1826; pro parte.

S. jacquini DC. Cat. Hort. Monsp. 147, 
1813, ß congestus DC. Prodr. 7: 188, 1838; 
exc. syn.

S. chuquitcnsis  M e y e n  ex W a l p .  in Nov. 
Act. Nat. Cur. 19, Suppl. 1: 294, 1843.

S. altissimus V a h l  ex S ch .  Bip. in W e b b  
et B e r t h .  Pbyt. Canar. 2:431, 1849— 1850.

S. polyodon  W e b b  et B e r t h .  Phyt. Canar. 
2:431, 1849— 1850.

NOM VERNACULAIRE. En espagnol: 
Cerrajön.

P lan te  vivace, 50— 80 cm  de h a u te u r ,  
feu illes  p ubescen tes ,  g ro u p ées  en  ro se tte  
å  la base, cap i tu le s  d en sem e n t  b la n c -  
to m en teu x .  R acine  p iv o tan te ,  ligneuse, 
ram if iée .  Collet l igneux , 1— 4 cm  diam ., 
n o n  ram if ié .  Tige  tres courte ,  l igneuse , 
r a r e m e n t  ram ifiée .  Feuilles  du collet 5—  
1 5 X 2 — 3 cm, p e n n ip a r t i te s  å  p in n a t is é -  
quées, lobes ±  tr ian g u la i re s ,  1— 2 X 0 ,8 —
1,5 cm, m arg es  f in e m e n t  denticu lées . 
F euilles  cau lina ires  10— 4 5 X 6 — 18 cm, 
p in n a t i f id e s  å p e n n ip a r t i te s ,  r a r e m e n t  
p in n a t is é q u é e s ;  to m en teu ses  å 1’é ta t  juvén -  
ile et d e v e n a n t  lé g é rem en t p u b e s c e n te s  
p lu s  ta rd ;  n e rv u re  m é d ia n e  1— 3 cm  diam . 
a  la  base, a t tén u ée  vers  le so m m e t;  lobes 
±  t r ian g u la i re s ,  so u v en t  réfléch is , 1— 7X  
1— 3 cm, so m m e t aigu, m a rg e s  i r rég u lié re -  
m e n t  séquées  et f in e m e n t  den t icu lées ;  
feuilles  d e v e n a n t  de p lus  en p lus  pe t i te s  
vers  l ’in flo rescence . P éd o n cu le  0,5— 10 cm, 
tom en teux ,  sp ec ia le m e n t  å la base  et au- 
dessous du cap itu le ,  å une  b rac tée .  Capi
tu les  1,5— 2 ,5 X 4 — 5 cm  lo r s q u ’ils so n t  
ouverts ,  d en se m e n t  to m en teu x .  N o m b rc  de 
f leu rs  350— 450 p a r  cap itu le .  É cailles  de 
Cinvolucre  52— 64; les ex te rnes  17— 20,
6— 1 8 X 2 ,5 — 6 m m , d en sé m e n t  b la n ch es -  
to m en teu ses  å la  base, so m m e t acu m in é ,  
m arg es  en t ié res ;  les in te rm é d ia ire s  10—  
14, 16— 1 9 X 2 ,5 — 4 m m , m o in s  b la n ch es -  
tom en teuses  que  les ex te rnes ; les in te rn e s  
22— 30, 12— 1 4 X 1 ,5 — 2 m m , g lab res .
Corolle  ja u n e ,  20— 32 m m . L ig u le  10— 16 
X I , 5— 2 m m . T u b e  de la corolle  10— 16
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Fig. 3. Sonchus acaulis. A s p l u n d  590 (S!).

m m . A n th é re s  4— 5 X 0 ,6  m m . A ké n es  3—  
3 ,5 X 1 — 1,5 m m , ±  e llip tiques , com prim és ,  
å  1— 3 cötes su r  c h a q u e  face; cou leu r  
variée: jaune ,  ja u n e -v e rd å tre ,  jau n e -
b ru n å t r e ,  b ru n ,  a rdo ise ,  n o irå t re ;  fo rte -  
m e n t  ru g u e u x  tra n sv e rsa le m e n t .  Aigrette  
8— 10 m m , caduque .

D IS T R IB U T IO N . T en e r ife  et Gran 
C anaria ,  lies  C anaries ;  endém ique .

T e n e r i f e :  La Laguna, B o u r g e a u  198
(BM! CGE! G! LE! P! W!); S c t i u l t z  B ipon- 
t t n u s  s.n. (P !); P i t a r d  602 (G! L !); B o u r 
g e a u  1378 (C! CGE! G! K! MA! MPU! P! 
UPS! W !); M u r r a y  s.n. (K!); B o u l o s  s.n. 
(CAI!); C o o l  544 a (L!) — Prés de La 
Laguna, M a s f e r r a r  s.n. (BC!) — S La La
guna, M u r r a y  s.n. (K!) — Entre  La Laguna 
el Santa Cruz, B o u l o s  s.n. (CAI!) — Tegueste, 
650 in, P i t a r d  s.n. (P!) — Don Pedro Alvarez, 
575 m, E Tegueste, L id  s.n. (O!) —  Bco San 
Antonio, Valle de Orotava, c. 800 m , A sp
l u n d  619 (G! K! UPS!) — Agua Marrsa, 
Orotava, B u n n e r  s.n. (W!) — Tacaronte,

Fig. 4. Sonchus acaulis. Distribution.

600 m , P i t a r d  s.n. (P!); Bco San Juan, 
Tacaronte, 450 m , L id  s.n. (O!) — Bco San 
Andres, 50 m, L id  s.n. (O!) — Bco Moya, 
500 m, L id  s.n. (O!) — La Esperanza, 925 
m , L id  s.n. (O!) — Las Canteras, 680 m, 
L id  s.n. (O!) — Montana de la Crinita, Agua- 
mansa, 1240 m, L id  s.n. (O!) — Aguamansa, 
Ml. Joco, 1300 m, L id  s.n. (O!) — Cueva 
Negra, Bco Los Silos, 400 et 500 m , L id  s.n. 
(O!) — Tinea Garcia Docte, 300 m, 4 km  SW 
Tejina, L id  s.n. (O!) — Valle Jimenez, R0- 
s t a d  s.n. (O!) — Near Buenavisfa, A s p l u n d  
590 (S!) — Las Mesas, NW Santa Cruz, 570 
et 590 m, L id  s.n. (O!) — Hoya de Meleque, 
D a h l s t e d t  s.n. (UPS!) — s. loc., V e n t e n a n t  
s.n. (G!).

G r a n  C a n a r i a :  Caldera de Bandaraa, 
Murray s.n. (K!) — Cuesta de Silva, Murray 
s.n. (K!) — Bco Angostura, Murray s.n. (G!)
— Santa Brigida, B o u l o s  s.n. (CAI!) — 
Valleseco, B o u l o s  s.n. (CAI! MPU! O!) — 
Entre San Mateo et Tenteniguada, B o u l o s  
s.n. (CAI!) — Bco Tejeda, 880 m, L id  s.n.
(0!) — Hill above Tejeda, 1250 m, L id  s.n.
(Ol| — Vista Tejeda, N Mt. Constantino,
1660 m, L td  s.n. (O!) — Cruz Tejeda, B o u l o s  
s.n. (B! BM! CAI!); 1500 m, K u n k e l  9934 
(M!) — La Fuente, 1 km  S Cruz Tejeda, 
Colla de las Palomas, 1600 m, L id  s.n. (0!)
— La Culala, 2 km S Cruz Tejeda, 1650 m, 
L id  s.n. (Ol) — Mt. M ontanon, SE San
Mateo, 1050— 1150 m, S u n d in g  s.n. (Ol) — 
Los Chorros, prés de San Mateo, 800 m, 
B u r c h a r d  229 (CGE! G!) — Rocky slopes S 
Pagador, 110— 130 m, S u n d in g  242 et 247
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(0!) —  Mt. Lentiscal, 370—500 m, S u n d in g  
435 (O!) — Bco Calabozo, in rocks, 350 m, 
L id  s.n. (O!) — Las Lagunetas, 1400 m , L id  
s.n. (O!) — Above Las Lagunetas, against 
Cruz Tejeda, 1450 m, L id  s.n. (O!) — Entre  
T ejeda  et Lagunetas, B o u l o s  s.n. (CAI!) —  
Mt. Sierra, Bco Guayadeque, 550 m, L id  s.n. 
(O!) —  Bco Guiniguada at Tafira Alta, 300 
m , L i d  s.n. (O !); 400 m , B o r n m ü l l e r  2539 
(G! LD! LE! O! P! W!); S u n d in g  s.n. (O!) — 
Bco Moya, below Hotel Pilar, 500 m, L id  
s.n. (O!) — Tinea Garcia Docte, 4 km SW 
Tejina , 300 in, L id  s.n. (O!) — Montana Cruz 
at Atalaya, 650 m , L id  s.n. (O!) — Bco del 
Dragonal, G e l e r t  s.n. (C!) — Mogån, S Gran 
Canaria , E l s i e  H u l t é n  s.n. (S!) — Hautes 
montagnes, D e s p r é a u x  s.n. (G!) — s. loc. 
S c h u l t z  B i p o n t i n u s  s.n. (P !); D e s p r é a u x  
s.n. (K !); D e s p r é a u x  191 (G!); H u m b e r t  
s.n. (PI).

C A R A C T É R E S  ÉC O L O G IQ U E S E T  
B IO L O G IQ U E S . S o n c h u s  acaulis  est une  
e sp éce  vivace, poussant. s u r  les m u rs ,  les 
ro c h e r s  e sca rpées ,  å  l ’é ta t  isolé ou  en 
m é la n g e  avec  d a u t r e s  p lan tes  herbacées ,  
dans  les vallées, å  u n e  a l t i tu d e  de 200 å 
1700 m , p lu s  ré p a n d u e  e n tre  800 et 1200 
m. F lo r a i s o n  ja n v ie r  å  m a i (p rinc ipa le -  
m e n t  m a rs )  et f ru c t i f ic a t io n  m a rs  å m ai.

C A R A C T É R E S  CARYOLOGIQUES. 2n
=  18 ( H e n i n ; R o u x  e t  B o u l o s  1 9 7 2 ) .

D ISC U S S IO N . S o n c h u s  acaulis  est 
c a ra c té r i s é  p a r  des cap itu le s  å  g ra n d  
n o m b r e  de f leu rs  (340— 450) et d ’ecailles 
d ’in v o lu c re  n o m b reu ses  (52— 64). Les 
éca illes  ex te rn es  son t ex ce p tio n n e llem en t 
lo n g u e s  et la rges  (6— 1 8 X 2 ,5 — 6 m m ) 
p o s sé d a n t  u n  to m e n tu m  b la n c  et tres  
dense ,  facile  å de tacher .

N o u s  avons  observé  que  les in d iv id u s  
qui c ro is s e n t  d an s  1’ile de T en e r ife  son t 
p lu s  longs  et posséden t des tiges f lo r i fé re s  
p lu s  ram if iée s ,  des cap itu le s  p lu s  n o m b -  
reux , et couverts  d ’u n  to m e n tu m  m oins  
dense , des f leu rs  p lus  longues, des feuilles 
p lus  longues,  p lus  la rges  et p lu s  p ro fo n d é -  
m e n t  séquées que  ceux de G ran  C anaria .

S c h u l t z  B i p o n t i n u s  (1849— 1850) a  
d i s t i n g u é  t r o i s  v a r i é t é s  d a n s  c e t t e  e s p é c e :  
v a r .  a b b rev ia tu s  S c h .  B ip . ,  v a r .  elongatci 
S c h .  B ip .  e t  v a r .  p a lm en s is  S c h .  B ip .

N ous avons  r e n c o n t ré  les types  de ces 
var ié tés  ( P !), et il n o u s  sem ble  que  les 
p la n te s  de G ran  C an a r ia  r e p ré s e n te n t  la 
v a r ié té  abbrevia tus ,  celles de T enerife  la 
v a r ié té  elongata;  a lo rs  que  la  varié té  p a l
m ens is  r e p ré se n te  u n e  espéce d istincte : 
S o n c h u s  hierrensis .  Cette d e rn ié re  ava i t  
d é jå  a t t i r é  l ’a t te n t io n  de  S c h u l t z  B i p o n 
t i n u s  (1849— 1850) q u i  a écrit  dans  sa 
d esc r ip t io n  «N am  species p ro p r ia ? » .

24. Sonchus hierrensis ( P i t a r d )  B o u l o s

B o u l o s  in Nytt Mag. Bot. 14: 11, 1967. — 
Lectotype: Hierro, Riscos de Jinam a, in silvis, 
800 m, P i t a r d  603 (P !); isolectotypes (G! 
ZT!).

Sonchus jacquini DC. var. hierrensis  P i 
t a r d ,  in P i t a r d  et P r o u s t ,  lies Canar. FI. 
Archipel, 258, 1908.

S. congestus W i l l d .  var. palmensis  SCH. 
Bip. in W e b b  et B e r t h .  Phyt. Canar. 2:432, 
1849— 1850; non S. palmensis  (Sch. Bip.) 
B o u l o s ,  1967.

S. ortunoi S v e n t .  Addit. Ft. Canar. 1:81, 
T. 33, 1960.

NOMS VERNACUL AIRES. En espagnol: 
Angoja, Serrajon.

USAGES. A V alleho rm oso ,  lie de Go- 
m era ,  les jeunes  feuilles de la p la n te  son t 
m angées  p a r  les oies.

P la n te  vivace, ligneuse, rob u s te ,  ram ifiée ,  
60— 220 cm  de h a u te u r ,  feuilles cau l ina ires  
g roupées  en  to u ffes  au  so m m e t des tiges 
végétatives ou  å la  base  des tiges florifiéres . 
R acine  p ivo tan te ,  ligneuse, ram ifiée . 
Collet l igneux, 3— 15 cm  d iam ., générale- 
m e n t  n o n  ram ifié .  Tige:  vieilles tiges
robus tes ,  ram ifiées ,  ligneuses, cy lind riques , 
4— 10 cm  diam ., å écorce  p a rfo is  caduque , 
p o r ta n t  des bases des feuilles; jeunes  tiges 
tend res ,  lisses et p o r ta n t  les capitu les. 
Feuilles  cau lina ires  10— 4 5 X 2 — 8 cm, les 
juvén iles  b lan ch es - to m en teu ses ,  les p lus  
ågées lé g é rem en t p ubescen tes  ou  g labres; 
p e n n ip a r t i te s  å p in n a t iséq u ée s ;  lobes 10—  
15 p a ire s  (peu n o m b re u x  chez les 
su p é r ieu re s ) ,  +  t r ian g u la i re s ,  +  opposés,
1— 3 ,5 X 0 ,5 — 2 cm, å m a rg e s  en tiéres  ou  
i r ré g u l ie re m e n t  den ticu lées ,  so m m e t aigu; 
n e rv u re  m é d ian e  p ro é m in e n te ,  6— 15 m m
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Fig. 5. Sonchus hierrensis. B o u l o s  s.n. (CAI!).

å la  base, a t ténuée  vers  le so m m e t;  feuilles 
s u p é r ie u re s  m u n ie s  d ’ore il le t tes  la rges  et 
a r ro n d ie s ,  d e v e n a n t  p lu s  petites  chez les 
in fé r ieu re s .  P éd o n c u le  0,5— 8 cm, b la n c  
to m e n te u x ,  sp éc ia lem en t au -dessous  des 
cap itu le s .  C apitules  2— 3 X 4 — 5 cm  
lo r s q u ’ils so n t ouverts .  N o m b re  de f leu rs  
200— 375 p a r  cap itu le .  Écailles  de Vinvol-  
ucre  40— 57, s o m m e t ob lu s  et cilié; les 
ex te rn es  11— 20, 7— 1 3 X 4 — 8 m m , ovales 
å  t r ia n g u la i re s ;  les in te rm é d ia ire s  10— 14, 
12— 1 4 X 3 — 5 m m ; les in te rn es  19— 23, 
12— 1 4 X 1 ,2 — 2,5 ram . Corolle ja u n e ,  22 
— 30 m m . Ligu le  11— 15 m m . T u b e  de la 
corolle  11— 15 m m . A n th é r e s  4,5— 5 m m . 
A k é n e s  3,25— 3 ,7 5 X 1 ,2 5 — 1,5 m m , ja u n e -  
b r u n s  å  b ru n å t re s ,  e llip tiques ,  co m p rim és ,  
å  2— 3 cötes su r  c h a q u e  face, fo r te m e n t  
r u g u e u x  t ra n s v e rs a le m e n t .  Aigrette  8— 12 
m m , caduque .

B ot. N o tis e r , vo l. 127, 1974

Fig. 6. Sonchus hierrensis. Distribution.

D IS T R IB U T IO N . H ie rro ,  L a  P a lm a  et 
G om era, l ie s  C anaries ;  endém ique .

H i e r r o :  Sabinosa, B o u l o s  s.n. (B! BM! 
CAI! G! K! MPU! O!) — Bco Sabinosa, 300 m, 
L id  s.n. (O!) — Los Llanillos, El Golfo, 200— 
300 m, B o r n m ü l l e r  2546 (G! LE! P! W !) ; 
B o u l o s  s.n. (CAI! K!) — Las Lapas, B o u l o s  
s.n. (CAI! K!) — Frontera, B o u l o s  s.n. (BM! 
CAI! G!) — W  Frontera, 200 m, L id  s.n. 
(O!) — 2 km  SW San Andres, B o u l o s  s.n. 
(CAI!) — San Andres, B o u l o s  s.n. (B! BM! 
CAI! G! K!) — 1,5 km NE San Andres, 
B o u l o s  s.n. (CAI!) — La Caldera, 770 el 
780 m, L id  s.n. (0!) — SW Caldera, 2 km S 
Valverde, 700 m, L id  s.n. (0!) — Bco San
tiago, 350 m, L id  s.n. (O!) — Taibique, 
B o u l o s  s.n. (CAI! MPU! O!) —  El P inar, 
2 km W  Taibique, 950 m, L id  s.n. (O!) — 
Eresc, B o u l o s  s.n. (BR! CAI! LD! S!) — 
Guarazoca, B o u l o s  s.n. (CAI! G! K!) — 
Ja rales, B o u l o s  s.n. (B! CAI! G! MPU!) — 
Risco de Jinaina, 800 m, P i t a r d  603 (Type 
P !, isotype G!) — Vuelta de Xinamar,
M u r r a y  s.n. (K!) — Roque Tiguirote, 450 m, 
L id  s.n. (O!) — La Dehesa, slope facing 
west, 900 m, L id  s.n. (0!).

L a  P a l m a :  Caldera El Capaderos,
S p r a g u e  et H u t c h i n s o n  448 (K!) — Bco 
Las Angustias, 1000 m, P i t a r d  s.n. (PI).; 700 
m, L id  s.n. (O!) — El Paso, B o u l o s  s.n. 
(B! BM! CAI!) — Fuencaliente, B o u l o s  s.n. 
(CAI! G! K!) — Entre  Sabina et Tiguerorte, 
B o u l o s  s.n. (CAI!) — Mazo, B o u l o s  s.n. 
(B! BM! CAI! K!) — San Pedro, c. 9 km S 
Santa Cruz, B o u l o s  s.n. (B! BM! CAI! K!
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MPU!) —  Brena Alla, B o u l o s  s.n. (B! BM! 
C AI! G! K! MPU!) — La Cuesta, SW Santa 
Cruz, B o u l o s  s.n. (BR! C AI! G! P!) — Las 
Nieves, B o u l o s  s.n. (CAI!) — Bco del Rio, 
2 km N Las Nieves, B o u l o s  s.n. (CAI! G!); 
600 et 800 m, P i t a r d  s.n. (P!) — Bco del 
Agua, 400 m, Los Sauces, L id  s.n. (O!) — 
Bco del Agua, Santa Lucia, 220 m, L id  s.n. 
(O!) —  Barlovento, 600 m, L id  s.n. (O!) — 
4—5 km  W  Barlovento, B o u l o s  s.n. (CAI!) 
— Gallegos, c. 9 km W  Barlovento, B o u l o s  
s.n. (CAI!) — Bco Madera, M u r r a y  s.n. (K!).

G o  m e r a :  Vallehermoso, B o u l o s  s.n. (B! 
BM! BR! CAI! G! K! MPU! O! S!) — Prés de 
Roque de Vallehermoso, B o u l o s  s.n. (BR! 
CAI! P! S!) —  Rosa de Las Piedras, 2 km 
SE Vallehermoso, B o u l o s  s.n. (CAI! G! K! 
S!) — El Cedro, S Hermigua, B o u l o s  s.n. 
(BM! CAI! MPU! O!) — c. 8 km NE Alajero, 
S Hermigua, B o u l o s  s.n. (CAI!).

C A R A C T É R E S  É C O L O G IQ U E S E T  
B IO L O G IQ U E S . S o n c h u s  h ierrens is  c ro it  
d a n s  les  s ta t io n s  ro ch e u se s  f ra ic h es  et 
o m b ra g é e s  de la rég ion  foi’es tiere  et su r  
les b o r d s  ro c h e u x  des ch a m p s ,  e n t re  200 
e t 1000 nr d ’a l t i tude .  F lo ra iso n  et f r u c t i 
f ic a t io n  de max's å  aoüt.

C A R A C T É R E S  CARYOLOGIQUES. 2n 
=  18 (R o u x  et B o u l o s  1972).

P A R T I  CUL A R IT É E S  PA LY N O LO G I- 
Q U E S. S o n c h u s  h ierrens is  p ré s e n te  u n  
épa iss issen ren t  p o la ire  ca ra c té r is t iq u e .  Le 
n o n rb re  d ’ép ines  p o la ires  a t te in t  26 et les 
l a c u n e s  p o ra le s  son t tres  développées .

D ISC U S S IO N . S o n c h u s  h ie rrens is  est 
u n e  espéce  m a l  connue , qu i a été d écr i te  
p a r  S c h u l t z  B i p o n t i n u s  (1849— 1850) 
c o m m e  une  v a r ié té  de S. congestus  W i l l d . ,  
et p a r  P i t a r d  (1908) co m m e u n e  v a r ié té  
de S. ja c q u in i  DC.

E n  effet, ce tte  ép ithé te  m é ri te  le ra n g  
d ’u n e  espéce p o u r  les c a ra c té re s  tres  
p a r t i c u l i e r s  de ces pollens et de sa  m a c ro -  
m o rp h o lo g ie .  L a  h a u te u r  de la  p la n te  est 
ex t i 'a o rd in a i re  ( ju s q u ’a 2,2 nr), av ec  des 
t iges  ligneuses, a y a n t  ju s q u ’a  10 c m  de 
d ia m é t r e  et p o r ta n t  u n e  écorce  qui tonrbe 
p a r  p la q u e s ,  en p a r t ic u l ie r  chez les vieilles 
p la n te s .

II xrous senrble aussi, que  cette espéce,

a y a n t  u n e  r e p a r t i t io n  g é o g rap h iq u e  linritée 
au x  tro is  iles occ iden ta les  de 1’a rc h ip e l  
des lies C anaries : H ie r ro ,  L a  P a lm a  et 
Gomei'a, est isolée gén é t iq u em en t,  c.-å-d. 
q ue  les b a r r ié re s  g éné t iques  soirt b ien  
développées  chez elle.

25 . Sonchus daltonii W e b b

W e b b  in H o o k .  Niger Fl. 144, 1849. — 
Lectotype: Cape Verdes, Niger Expedition, 
H o o k e r  s.n. (K!).

NOMS VERNACULAIRES. En portugais: 
Coroa de rei, Tortoinho.

P la n te  vivace, 25— 70 cnr de h a u te u r ,  
tige co u r te  et ligneuse, feuilles en  ro se tte  
å  la  base. Collet ligneux , épais. Tige  
épaisse, courte ,  p o r ta n t  les bases  des 
feuilles  a p ré s  le u r  chu te .  Feuilles  du  colle t  
en  rosette , 5— 2 5 X 2 — 5 cm, p in n a t if id e s  å 
p e n n ip a r t i te s ;  lobes t r ia n g u la i re s  å  a r ro n -  
dis, souven t in rbriqués, m a rg e s  lé g é rem en t  
denticu lées , sonrnret po in tu .  F euilles  
cau lina ires  10— 3 0 X 3 — 10 cm, g lab res ,  
pexrnipartites  å p in n a t iséq u ée s ;  lobes 6—  
10 paires ,  opposés  ou  i r ré g u l ié re m e n t  dis- 
posés, t r ia n g u la i re s  å  a r ro n d is ,  n rarges  
légérem eirt serrées, sonrnret p o in tu ;  n e rv -  
u re  n réd iane  pToém inente, épaisse  et 
t r ia n g u la i re  å la  base, 1— 1,4 cnr; feu il les  
d ev ien n en t  de p lus  en  p lu s  petites  vers  le 
sonrnret, avec  des o re il le ttes  a r ro n d ie s  et 
la rges  et des lobes pe tits  et p eu  n o n rb reu x .  
P édoncu le  0,5— 7 cnr. C apitu les  n o n rb reu x ,
2— 2 ,5 X 3 — 4 cnr p e n d a n t  1’a n th ése .  
N onrbre  de f leu rs  290— 470 p a r  cap itu le .  
Écailles  de V invo lucre  57— 70, m a rg e s  
ciliées et sonrnret o b tu s ;  les ex te rn es  20—  
22, 8— 1 3 X 5 — 8,5 m m ; les in te rm é d ia i re s
18— 22, 14— 1 6 X 3 — 5 m m ; les in te rn e s
19— 26, 15— 1 7 X 1 — 2 nrnr. Corolle  ja u n e ,
13.5— 19 nrnr. Ligu le  5,5— 8 X 1 ,5 — 2 m m . 
T u b e  de la corolle  8— 11 m m . A n th é r e s
3.5— 4 m m . A k é n e s  2,5— 3 X 1 — 1,2 m m , 
co m p rim és ,  a t tén u és  aux  deux  bou ts ,  
ja u n e -b ru n å t r e s  ou bruirs , å 1— 3 cötes 
s u r  c h a q u e  face, t r a n s v e r s a le m e n t  ru g u e u x .  
Aigre tte  10— 12 m m , ±  caduque .

B ot. N o tise r, vo l. 127, 1974
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Fig. 7. Sonchus daltonii. L o w e  s.n. (K!).

D IS T R IB U T IO N , l ie s  de Cap Vert, 
end ém iq u e .

F o g o :  Near Fernäo Gomes, 1750 m, Sun- 
d i n g  2817b (O!); 15 k m  NE St. Filipe, 1000 
m, C h e v a l i e r  45198 (P!) — S t .  A n t ä o :  
Cova, C h e v a l i e r  45514, 45587 (P !); s. loc. 
S c h m i d t  s.n. (P!) — S t.  N i c o l a u :
Caminho da Caldeira, L o w e  s.n. (BM! K!); 
Ribeira Brava, C a r d o s o  s.n. (in litt.) — 
St. V i c e n t e :  Sommet de Monte Verde,
L o w e  s.n. (K!); V o g e l  (in litt.); s. loc. L o w e  
s.n. (BM!) — S t.  T h i  a g o :  500 m , H o o k e r  
s.n. (in litt.) — s. loc., C a r d o s o  184 (K!).

CA R A C TÉR ES É C O L O G IQ U E S  E T  
B IO L O G IQ U E S. S o n c h u s  d a lton ii  est une  
p la n te  v ivace c ro is san t  d an s  les s ta t ions  
ro ch eu ses  å une  a l t i tu d e  de 500 å  1750 m  
et d an s  les vallées. F lo ra i so n  de fé v r ie r  å 
m a rs ,  f ru c t i f ic a t io n  m a rs  å  avril .

D ISC U SSIO N . S o n c h u s  da lton ii  es t  la 
seule espéce en d ém iq u e  d u  g en re  S o n c h u s  
dans  l ’a rc h ip e l  des lies d u  Cap Vert.

B ot. N o tise r, vo l. 127, 1974
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Fig. 8. Sonchus daltonii. Distribution.

L a  p re sen ce  de S. dalton ii,  espéce e n d é 
m iq u e  d u  sous-gen re  D en d ro so n c h u s ,  dans  
ces iles est in té re s sa n te  d u  p o in t  de vue 
p a léo g éo g rap h iq u e .  E lle  c o n f irm e  la 
th é o rie  de l ’ex istence  p ro b a b le  de Tile 
All an t ique  c o m p re n a n t  les q u a t re  a rch i-  
pels ac tue ls : Cap Vert, C anaries ,  M adére  
et Azores, s u r  l ’e m p la c e m e n t  desquels  
deva ien t  se t ro u v e r  t ro is  ch a in es  des 
m o n tag n es  (les C anaries  et M adére  d ’u n e  
m eine c h a fn e ) .

L ’absence  d ’espéces end ém iq u es  d a n s  
l ’a rc h ip e l  des Agores est due  p ro b ab le -  
m e n t  å  sa s i tu a t io n  sep ten tr io n a le ,  h o rs  
de la l im ite  c l im a t iq u e  ac tue lle  du  sous- 
genre  D en d r  o sonchus .

26. Sonchus bornmuelleri P i t a r d

P i t a r d  in P i t a r d  et P r o u s t ,  Iles Canar. 
Fl. Archipel 259, 1908. -— Holotype: Canaries: 
Palma, Cumplida, prope Barlovento, ad rupes 
maritimos, P i t a r d  s.n. (P !);  iso type (G!).

P la n te  vivace, 50— 80 cm  de h a u te u r ,  
feuilles g ro u p ées  en  ro se tte  å la  base, 
r a m if ic a t io n s  f lo r i fé res  p re s q u e  nues, capi- 
tu les  p e u  n o m b re u x .  Collet ligneux, court .  
Tige  ligneuse, courte ,  p o r t a n t  les b ases  
des feu illes  a p ré s  le u r  chu te .  F euilles
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TVPE

Eioi'i-1 C an arie s

Fig. 9. Sonchus bornmuelleri. Holotype, P i 
t a r d  s.n. (P!).

cau lina ires  7— 2 0 X 1 — 7 cm, p lu s  foncées 
su r  la face  su p é r ieu re ,  lég é rem en t pubes-  
centes  v e rs  la  b ase ;  p e n n ip a r t i t e s  å p in n a t i -  
sécjuées; lobes  ±  re c ta n g u la i re s  å semi- 
c i rc u la i re s  ou ±  tr ia n g u la i re s ,  0,5— 3 X  
0,5— 1 cm , m a rg e s  i r ré g u l ié re m e n t  sp in- 
ellées, so m m e t  a r ro n d i ;  n e rv u re  m é d ian e  
p ro é m in e n te ,  6— 8 m m  å la  base, a t tén u ée  
vers  le som m et.  P éd o n c u le  3— 25 m m , 
to m e n te u x .  C apitu les  1,5— 1 ,8 X 2 ,5 — 3 cm 
lo r s q u ’ils son t ouverts , to m e n te u x  å  la  
base. N o m b re  de f leu rs  ±  200 p a r  capi- 
tule. Écciilles de Vin vo lu cre  ±  56; les
ex te rn es  16, 4— 9 X 2 — 4 m m , tom en teuses  
å  la  base ,  m a rg e s  ciliées, i r ré g u l ié re m e n t  
se rrées  d a n s  la  p a r t ie  s u p é r ie u re ,  so m m e t 
a c u m in é ,  b ilobé  ou o b tu s ;  les in te r  - 
m e d ia i re s  14, 8— 9 X 1 ,5 — 3 m m , m o in s

Fig. 10. Sonchus bornmuelleri. Distribution.

to m en teu ses  a la  base  que  les ex ternes , 
m a rg e s  d e n sé m e n t  ciliées d an s  la p a r t ie  
su p é r ie u re ,  s o m m e t ob tu s  ou  b ilobé; les 
in te rn e s  26, 8— 9 X 0 ,8 — 1,2 m m , légére 
m e n t  ciliées vers  u n  so m m et obtus. Corolle  
ja u n e ,  13— 17 m m . Ligu le  6,5— 8,5 m m . 
T u b e  de la corolle  6,5— 8,5 m m . A n th é re s  
4 X 0 ,5  m m . A k é n e s  2— 2 ,5 X 1  m m , no ir-  
å tres ,  +  e l lip tiques , å 2— 3 cötes su r  
c h a q u e  face, f o r te m e n t  ru g u eu x  t ra n sv e r -  
sa lem en t.  A igre tte  8 m m , caduque .

D IS T R IB U T IO N . L a  P a lm a , lies C a n a 
ries; end ém iq u e .

L a P a l  in a: Cumplida, prope Barlovento, 
P i t a r d  s.n. (Holotype P!; isotype G !).

C A R A C TÉR ES É C O LO G IQ U ES E T  
B IO L O G IQ U E S. S o n c h u s  b o rn m u e lle r i  est 
une  p la n te  v ivace p o u s s a n t  su r  les ro ch e rs  
m a r i t im e s  d a n s  la p a r t ie  sep ten tr io n a le  
de l ’ile de La P a lm a . F lo ra iso n  et f r u c t i 
f ica t io n  de m a rs  å m ai.

D ISC U SSIO N . S o n c h u s  b o rn m u e lle r i  est 
une  espéce trés  ra re ,  c o n n u e  seu lem en t 
de la  co llec t ion  d u  type , e n d ém iq u e  de 
File de L a  P a lm a ,  a rc h ip e l  des iles

B ot. N o tise r, vo l. 127, 1974
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C anaries .  E lle  est ca ra e té r isé e  p a r  u n e  
tige cou rte ,  p o r ta n t  des feu il les  en  ro se tte  
et u n e  in f lo re sc en ce  p re s q u e  nue. Les 
cap i tu le s  son t to m e n te u x  å  la  base. Les 
m a rg e s  des feu illes  p o r te n t  des ép ines  
acérées.

27. Sonchus radicatus Ait.

A i t o n ,  Hort. Kew. (ed. 1) 3: 116, 1789. — 
Lectotype: lie de Tenerife, M a s o n  s.n. (G- 
DC!).

Sonchus radicatus L in k ,  E n u m .  H o rt .  B ero l.  
2: 279, 1822.

NOMS VERNACULAIRES. En anglais: 
Long-rooted Sow-thistle — En allemand: 
Bewurzelte Gänsedistel.

P la n te  vivace, 20— 80 cm  de h a u te u r ,  
tige cou rte ,  n o n  ou  peu  ram if iée ,  feuilles  
g lab res ,  en  rose tte .  R acine  p iv o tan te ,  
longue , ram if iée ,  renflée ,  ré s is ta n te  å  l ’éro- 
sion. Collet 1 cm  d iam . Tige  n o n  ou  p eu  
iramifiée, ligneuse, cy l in d r iq u e ,  1— 5 cm, 
r a r e m e n t  plus longue , p o r t a n t  les bases  
des feu illes  to m b ées ;  la  ra m if ic a t io n  f lo ri-  
f é re  p o r te  tres  p e u  de feuilles courte s ,  
la rg e m e n t  espacées  et p o u rv u e s  de ±  3 
p a ire s  des lobes in é g au x  et ob tus . F euilles  
du  collet p ré se n te s  s u r  les je u n es  in d iv id u s  
seu lem en t,  3— 1 0 X 1 — 3,5 cm, ty p iq u e -  
m e n t  ly rées; lobes tr ian g u la i re s ,  le t e rm i
n a l  cordé, r a r e m e n t  tr ian g u la ire ,  m a rg e s  
en t ié res  ou lé g é rem en t  den ticu lées ,  s o m m e t 
fa ib le m e n t  p o in tu ;  n e rv u re  m é d ian e  3— 4 
m m  d iam . å la  base. F eu illes  caulinaires  
en  ro se tte  dense  v e rs  la base , 10— 30 X
3— 8 cm, b la n c h å t re s  en-dessous, lyrées, 
å 3— 7 p a ire s  de lobes, i r ré g u l ié re m e n t  
disposées, +  t r ian g u la i re s ,  å  m a rg e s  
en t ié re s  ou lé g é rem en t den ticu lées ,  s o m m e t 
p o in tu ;  espaces  in te r lo b a i re s  a r ro n d is ;  
n e rv u re  m é d ia n e  p ro é m in e n te ,  t r ia n g u la i re  
å  la  base, a t te ig n a n t  3— 8 m m  d iam . 
P éd o n c u le  1 — 5 cm, å  l ’aisselle  d ’une  
b rae tée  et p o u r v u  de 1— 3 b rae tée s  
im m é d ia te m e n t  au -d esso u s  de 1’invo lucre .  
Capitules  g é n é ra le m e n t  p e u  n o m b re u x ,  1,5 
X 3  cm  p e n d a n t  1’an th ése .  N o m b re  de 
f leu rs  200— 420 p a r  cap i tu le .  É cailles  de  
Vin v o lu cre  41— 58, ciliées vers  u n  so m m e t
B ot. N o tise r, vo l. 127, 1974

ob tus ; les ex te rn es  15— 18, 3— 6 X 2 — 3 
m m ;  les in te rm é d ia ire s  10— 19, 7— 9 X 2 —  
2,5 m m ; les in te rn es  16— 21, 9— 1 2 X 1 ,2 —  
2,2 m m .  Corolle  ja u n e ,  11— 17 m m .  L ig u le
5.5— 8 ,5 X 2 — 2,5 m m . T u b e  de la corolle
5 .5 — 8,5 m m .  A n th é re s  3 ,5 — 4 m m .  
A k é n e s  2— 2 , 5 X 0 , 6— 0 ,8  m m ,  b r u n å t r e s  
o u  b r u n - f o n c é s ,  a t t é n u é s  a u x  d e u x  e x t r é -  
m i té s ,  c o m p r i m é s ,  å  1— 3 c ö te s  p r i n c i p a l e s  
e t  p l u s i e u r s  c ö t e s  f i n e s  s u r  c h a q u e  f a c e ,  
+  l is se s .  Aigre tte  4 ,5 — 6 m m ,  c a d u q u e .

DISTRIBUTIO N . Tenerife, lies  Canaries; 
endémique.

T e n e r i f e :  Taganana, L o w e  288 (K!); 
B o r n m ü l l e r  893 (G! P! W!); B o r n m ü l l e r  
2536 (LD! LE!) — Below Roque Animas, 100 
m, L id  s.n. (O!); W  Taganana, H a m i l t o n  s.n. 
(E!) — Enlre  Taganana et Taborno, A s p l u n d  
1318 (G!) — Orotava, P a r r a n d i é r e  s.n. (K!) 
—• El Balaya, Valle de Las Yeguas, 110 m, 
L id  s.n. (O!) — Laguna, P a r r a n d l e r e  s.n. 
(G!) — Las Canteras, N La Laguna, B o u l o s  
s.n. (B! BR! CAI! G! K! MPU!); 680 m , L id  
s.n. (O!) — Bajam ar, A s p l u n d  1153 s.n. (G! 
K!); B o u r g e a u  875 (CGE! E! G! P !); M u r r a y  
s.n. (BM!); Baxam ar ( =  B ajam ar), B o u r g e a u  
1380 (C! E! G! K! MA! P! UPS! W!) — Pres 
de Buenavista, prope El Fraile, B o u l o s  s.n. 
(CAI!); A s p l u n d  1019 (G! UPS!); L em s 2631 a 
(L!) — Bco Hoya, S Holidago, 150 m, L id  
s.n. (O!); B o u l o s  (B! CAI! MPU!) — Santa 
Ursula, P e r e z  8 (K!) — Bco Los Silos, 150 
m el: 300 m, L id  s.n. (O!) — Cuevas Negras 
(Bco Los Silos), 500 m, L id  s.n. (O!) — s. 
loc., M a s o n  s.n. (Lectotype G-DC!).

CA R A C TÉR ES É C O L O G IQ U E S  E T  
B IO L O G IQ U E S. S o n c h u s  rad ica tus  c ro it  
d an s  les s ta t io n s  ro ch eu ses ,  su r  les pen tes,  
su r  les m u rs ,  etc. E lle  rés is te  å  l ’é ro s io n  
g race  å  sa ra c in e  longue  et b ien  développée. 
F lo ra i s o n  et f ru c t i f ic a t io n  de m a rs  å  
sep tem b re ,  rnais p r in c ip a le m e n t  de m a i  å  
ju in .

C A R A C TÉR ES CARYOLOGTQUES. 2n 
=  18 ( L a r s e n  1960; R o u x  e t  B o u l o s  
1972).

D ISC U SSIO N . D e  C a n d o l l e  (1838) e t  
S c h u l t z  B i p o n t i n u s  (1849— 1850) o n t  
s i g n a l é  l a  p r é s e n c e  d e  S o n c h u s  rad ica tus  
d a n s  l ’i le  d e  M a d é r e  e t  d a n s  l a  r é g io n  d e
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Fig. 11. Sonchus radicatus.  A s p l u n d  1153
(Kl).

M ogador, M aroc, d ’ap re s  d e s  é ch a n t i l lo n s  
r é c o l t é s  p a r  B r o u s s o n e t .

P i t a r d  et P r o u s t  (1908) l ’o n t  s ignalé  
dan s  File de G om era  de l ’a rc h ip e l  des lies 
Canaries .

Nous c ro y o n s  que  la p la n te  de M adére  
rep ré sen te  S. ust i i latus,  et que  la p la n te  de 
G om era  rep ré se n te  S. gomerens is .  L a  p ré-  
sence de S. rad ica tus  au  M aroc  est 
dou teuse , ca r  les réco ltés  fa ites  p a r  
B r o u s s o n e t  au  M aroc  é ta ien t  so u v e n t  
m élangées  avec celles de lies C anaries .

Nous co n s id é ro n s  done, S o n c h u s  rad i 
catus  com m e espéce en d ém iq u e  de l ’ile de 
T ene rife  de l ’a rc h ip e l  des lies C anaries .

28. Sonchus gomerensis B o u l o s

B o u l o s , in Nytt Mag. Bot. 14: 11, 1967. — 
Holotype: Vallehermoso, lie de Gomera,
B o u lo s  s.n. (CAP); isotypes (B! BM! BR! 
CAI! G! K! MPU! O! P!).
2

Fig. 12. Sonchus radicatus.  Distribution.

Sonchus gonzalezpadroni  S v e n t . Addit. FI. 
Canar. 1: 79, t. 32, 1960; nom. illegit.

NOM VERNACULAIRE. En espagnol: 
Serrajon.

USAGES. L a  p la n te  est c o n so m m é e  p a r  
les oies d a n s  la rég ion  de V a lleh o rm o so ,  
Ile  de G om era , lies  C anaries .

P la n te  vivace, 30— 80 cm  de h a u te u r ,  
ram if iée  å  la  base, feu illes  en  rosette , 
cap i tu le s  n o m b re u x .  R a c in e  p iv o tan te ,  
r ic h e m e n t  ram ifiée .  Collet  l igneux , 1— 2 
cm  diam ., g én é ra le m e n t  ram if ié .  Tige  trés  
courte ,  ligneuse, avec des feu illes  en  rose tte  
et p o r t a n t  une  ra m if ic a t io n  f lo r i fé re  
cy l in d r iq u e  et creuse . Feui l l es  d u  collet  
en rosette , 8— 4 0 X 3 — 8 cm, b la n c h å tre s  
en-dessous, lé g é rem en t p u b esc e n te s  g råce  
a u  to m e n tu m  b la n c  qu i est p lu s  dense 
chez les feuilles  juvéniles; p in n a t is éq u ée s ;  
lobes ±  tr ian g u la i re s ,  ±  ovales  ou 
ir régu l ie rs ,  5— 3 0 X 5 — 25 n u n ,  m a rg e s  
den ticu lées ,  so m m e t a igu ; n e r v u r e  m é d ian e  
p ro é m in e n te ,  7— 10 m m  å la base , a t tén u ée  
vers  l ’apex. Feuil les  caulinciires  p eu  
n o m b re u se s  et m o in s  d év e lo p p ées  que  du  
collet, 3— 5 X 0 ,5 — 1,5 cm, p e n n ip a r t i t e s  å 
p in n a tiséq u ées ,  au r icu lées ,  o re il le t tes  b ien  
deve loppées ; lobes ±  t r ia n g u la i re s ,  m arg es

B ot. N o tis e r , vo l. 127, 1974
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Fig. 13. Sonchus  gomerensis.  Holotype, B o u 
l o s  s.n. (CAI!).

lé g é rem en t  den ticu lées ,  so m m e t aigu. Pé-  
doncu lc  1— 7 cm , g labre , å l ’a isselle d ’u n e  
b rac tée .  Capitu les  n o m b re u x ,  1,5— 2 X 2 ,5  
— 3,5 cm  lo rs q u  ils so n t  ouverts .  N o m b re  
de f leu rs  2(35— 480 p a r  cap itu le .  Écai l les  
de f inv o lucre  ±  44, so m m e t cilié; les 
ex te rn es  18, 6— 4 0 X 2 ,5 — 4 m m ; les in te r -  
m éd ia ire s  12, 10— 1 3 X 2 — 3 m m ; les
in te rn es  14, 10— 1 3 X 1 ,2 — 2 m m . Corolle  
ja u n e ,  ±  18 m m . Ligu le  10 m m . T u b e  de 
la corolle  8 m m . A n th é r e s  4 m m . A k é n e s  
2,8— 3,2 X 1— 1,2 m m , b ru n å t r e s ,  e l l ip t ique-  
ovoides, a t té n u é s  et so u v en t  co u rb és  vers  
la  base, å  2— 3 cötes su r  c h a q u e  face, 
ru g u e u x  t r a n s v e rs a le m e n t .  Aigre tte  9— 11 
m m , cad u q u e .

D IS T R IB U T IO N . G om era , lies  C anarie s ;  
end ém iq u e .

B ot. N o tise r, v o l. 127, 1974

Fig. 14. Sonchus gomerensis.  Distribution.

G o m e r a :  Valle Gran Rey, B o u l o s  s.n.
(B! CAI! K! MPU!) — Bco Ancones, 600 m, 
Valle Gran Rey, S v e n t e n iu s  s.n. (in litt.) — 
Valle Marandön, 600—800 m, Sv e n t e n iu s  s.n. 
(in litt.) — Agulo, 400 m , P it a r d  s .i i. (P!); 
B o u lo s  s.n. (CAI! G! K!) —  Vallehermoso, 
B o u lo s  s.n. (Type, B! BM! BR! CAI! G! K! 
MPU! O! P!) — Plage de Vallehermoso, prés 
de Pun ta  de Los Organos, B o u l o s  s.n. (CAI!)
— La Laja, 6 km E Vallehermosos, B o u l o s  
s.n. (CAI! G! K!) — Hermigua, Bco Liria, 320 
m, L id s.n. (O!) —- 2 km  S El Cedro (c. 9 
km S Hermigua), B o u lo s  s.n. (CAI!) — El 
Cedro, S Hermigua, B o u l o s  s.n. (BR! CAI! 
LD! O! P! S!) — 3 km  N El Cedro, sur la 
route d ’Hermigua, B o u l o s  s.n. (CAI! K! O!)
— Aguajilva, B o u lo s  s.n. (BM! CAI! MPU!)
— 9— 11 km de San Sebastian, sur la route 
principale du nord de file, B o u lo s  s.n. (B! 
BM! CAI! G! K! LD! MPU! O! P! S!) — Entre 
Hermigua et Agulo, B u r c h a r d  370 (E!) — 
Entre San Sebastian et Aguajilva, B o u lo s  
s.n. (B! BM! CAI! G!) — San Sebastian, 
Murray  s.n. (K!).

CA RA C TÉRES ÉC O L O G IQ U E S E T  
B IO LO G IQ U E S. S o n c h u s  gom erens i s  c ro it  
d ans  des s ta t io n s  h u m id es ,  s u r  les b o rd u re s  
des c h a m p s  cultivés, d a n s  les fo ré ts  
d 'Erica arborea  L., J u n i p e r u s  cedrus  
W e b b  et B e r t h , de l ’üe  de G om era. II se 
t ro u v e  éga lem en t s u r  des pen tes  rocheuses ,  
assez séches dans  la  rég io n  N E  de la  
m ém e ile. D an s  ces d e rn ié re s  s ta t ions ,  les
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p la n te s  p ré s e n te n t  u n e  fo rm e  d if fé re n te  
de celles qu i c ro is sen t  en  fo ré ts  o u  dans  
les s ta t ions  h u m id es .  E n  généra l,  cette 
espéce se r e n c o n t re  å  u n e  a l t i tu d e  de 300 
å  800 m. F lo ra iso n  et f ru c t i f ic a t io n  d ’av ril  
å octobre .

C A RA C TÉRES CARYOLOGIQUES. 2n 
=  18 (R o u x  e t  B o u l o s  1972).

D ISCU SSIO N . S o n c h u s  gom erens i s  est 
u n e  espéce p o ly m o rp h e ,  en d é m iq u e  de l ’ile 
de G om era  des lies C anaries .  E lle  fu t  
to u jo u rs  c o n fo n d u e  avec S. radicatus ,  une  
espéce en d é m iq u e  de 1 lie de T ene rife .  Les 
d iffé rences  e n tre  ces d eu x  espéces son t 
nettes. Les akénes  chez S. gom erens i s  son t 
rug u eu x , 2,8— 3 ,2 X 1 — 1,2 m m , a lo rs  que  
chez S. rad ica tus  ils so n t  ±  lisses, 2— 2,5 
X 0 ,6 — 0,8 m m . Les feuilles  et les tiges 
so n t  d if fé ren tes  chez les deux  espéces dans  
le u rs  détails .

N ous c ro y o n s  que  les ind iv idus  de S. 
gom erens i s  qu i c ro is sen t  d an s  les m ilieux  
secs, r e p ré s e n te n t  u n  éco type  p a r t ic u l ie r  
qu i  p o u r r a i t  é t re  co n s id é ré  c o m m e une  
sous-espéce. U ne é tude  p lus  déta illée  est 
nécessa ire  a f in  de m ieu x  d é f in ir  et p réc ise r  
cette  ép i thé te  in f rasp éc if iq u e .

29. Sonchus gummifer L in k

L i n k  in  B u c h , B esch r .  C an a r .  Ins .  146, 
1825. — Type: Ile de Tenerife, L in k ,  non 
vide.

NOM VERNACULAIRE. En espagnol: 
Serrajön.

P la n te  vivace, 20— 80 cm  de h a u te u r ,  
p e u  ou n o n  ram ifiée ,  tige 5— 20 cm, 
p o r t a n t  les bases  des feu illes  a p ré s  le u r  
chu te ,  feuilles  g ro u p ées  å  la  base. Racine  
p iv o tan te ,  ligneuse. Collet  ligneux , plein, 
solide, n o n  ram ifié ,  1— 2 cm  diam . Tige  
l igneuse , p le ine , b ru n a t r e ,  courte ,  p o r ta n t  
les bases  des feuilles  m ortes .  Feui l les  du  
collet  en ro se tte  chez les su je ts  jeunes ,  5—  
1 5 X 1 — 3 cm, g lab res ,  p in n a tiséq u ées ,  
to m b a n t  avec 1 age, n e rv u re  m é d ia n e  p ro -  
ém in en te ;  lobes  opposés ,  a l te rn és  ou  sub- 
a l te rn é s ,  ovales ou  ±  tr ian g u la i re s ,  lobe

te rm in a l  p lu s  g ra n d  et la rg e  q u e  les 
la te rau x ,  re se r ré s  å  la base, so m m e t  aigu, 
m a rg e s  en t ié res  ou  p o u rv u e s  de q u e lq u es  
den ts  écartées . Feui l l es  cau l ina ires  g r o u 
pées vers  la  base, 10— 2 5 X 2 — 5 cm, 
p in n a tiséq u ée s ,  les lobes les p lu s  longs 
a u  m ilieu , que lquefo is  im b r iq u é s ;  feu illes  
d ev e n a n t  p lu s  petites  et t ré s  éca r tées  vers  
1’in flo rescence , å  p lu s ie u re s  lobes, pe tits  
et égaux, d o n n a n t  u n e  fo rm e  c a ra c té r is t i -  
que  å  la  p lan te .  P édonc u le  0,5— 7,5 cm, 
la  p a r t ie  la  p lu s  la rge  a u -d esso u s  d u  
cap itu le ,  g labre , å  1— 2 b rac tées .  Capi tu les
1— 1 ,5 X 2 ,5  cm  p e n d a n t  l ’an th ése ,  g lab re s  
ou  trés  lé g é rem en t  to m en teu x .  N o m b re  de 
f leu rs  ±  160 p a r  cap itu le .  Écai l l es  de
Vinvo lucre  ±  55, so m m e t o b tu s  et cilié; 
les ex te rnes  15, b ru n å tre s ,  2— 4 X 2 ,5  m m ; 
les in te rm é d ia i re s  14, b r u n å t r e s  s u r  le u r  
n e rv u re  m é d ian e ,  6— 9 X 2  m m ;  les in te rn e s  
26, 9 X 1 ,5  m m . Corolle  j a u n å t r e ,  ±  11 
m m . L igu le  6,5 m m . T u b e  de la corolle
4,5 m m . A n t h é r e s  3 m m . A k é n e s  2 ,5 X 1  
m m , lancéolés  å e llip tiques ,  ±  lisses, 
p o u rv u s  d ’u n e  cöte p r in c ip a le  et 2— 3 
cötes m o in s  im p o r ta n te s  s u r  c h a q u e  face. 
Aigre tte  7 m m , caduque .

DISTRIBUTION. I le  de T en e r ife ,  l ie s  
C anaries ;  endém ique .

T e n e r i f e :  Güimar, Bco Badajoz, B o r n 
m ü l l e r  2533 (LD!); B o u l o s  s.n. (B! BM! 
BR! CAI! G! K! LD! MPU! O! P! S!) — 
Igueste de Candilaria, Bco Martin, 480 m, 
L id  s.n. (O!) — Bco Balajo, 1 km W  Igueste 
de Anaga, 100 m, L id  s.n. (O!) —  Bco Hondo, 
560 m, 15 km S Santa Cruz, L id  s.n. (O!) — 
Santa Cruz, 150—200 m, B u r c h a r d  302 (CGE! 
G! S!); B o r n m ü l l e r  2535 (G! L! P ! ) ; 100 m, 
B o r n m ü l l e r  896 (P! W!); B o u r g e a u  502 
(C!) — Valle Seco, N Santa Cruz, V a h l  s.n. 
(C!) -— Bco Bufadero, N Santa Cruz, P i t a r d  
234 (G! L! PI); P i t a r d  s.n. (LD!); B o u r g e a u  
1379 (C! G! P! UPS! W!); M u r r a y  s.n. (G!) 
— E Mercedes (N La Laguna), K n o c h e  95 
(MPU!) — Bajam ar, B o u r g e a u  649 (CGE! 
G! K! P! W!) — El Balaya, 110 m, Valle Las 
Yeguas, L id  s.n. (O!) — Bco Goteras, 550 m, 
L id  s.n. (O!) — Bco Herques, 500 et 600 m, 
L id  s.n. (O!).

CARACTÉRES ÉCOLOGIQUES ET 
BIOLOGIQUES. S o n c h u s  g u m m i f e r  c ro it  
d an s  les fen tes  des ro c h e s  et pen tes ,

B ot. N o tis e r , vo l. 127, 1974
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Fig . 15. Sonchus gummifer.  B o u l o s  s.n. 
(CAUL

re la t iv e m e n t  f ra iches ,  de la  zone m a ri t im e ,  
e n t re  0 et 650 m  d ’a lti tude . F lo ra iso n  et 
f ru c t i f ic a t io n  d ’av ril  å  ju in .

CA R A C TÉR ES CARYOLOGIQUES. 2n 
=  18 (R oux  e t  B o u l o s  1972).

D ISC U SSIO N . S o n c h u s  g u m m i f e r  est 
u n e  espéce voisine de S. radicatus;  les 
d eu x  espéces so n t  c o n n u es  de la m ém e 
xle, T enerife .

II est facile  de d is t in g u e r  ces deux 
espéces  p a r  les d iffé rences  m a c ro m o rp h o -  
log iques  su ivan ts :  la  tige chez S. g u m m i 
fe r  est 5— 20 cm  ( ra re m e n t  p lus  cou rte  
chez  les jeunes  p la n te s ) ,  ligneuse, solide. 
Les  ram if ica t io n s  f lo r ifé res  son t fragiles, 
p o r t a n t  des petites  feuilles, p o u rv u e s  de

B ot. N o tis e r , vo l. 127, 1974

Fig. 16. Sonchus gummifer.  Distribution.

+  10 p a ire s  de lobes égaux  et aigus. E n  
o u tre ,  la  tige chez S. rad ica tus  est m o in s  
ligneuse, m o ins  longue  (1-—5 cm) et les 
ra m if ic a t io n s  f lo r ifé re s  p o r t e n t  des petites  
feu illes  p o u rv u e s  de +  3 p a i re s  de lobes 
inégaux  et obtus.

30. Sonchus ustulatus Lowe

Lowe in Trans. Camb. Phil. Soc. 4: 22, 
1831. — Type: Ile de Madére, non  vide; types 
des variétés (G!).

Sonchus dentatus  B anks  ex L o w e , in 
Trans. Camb. Phil. Soc. 4:23, 1831; non 
S. dentatus  L e d e b ., 1829.

P la n te  vivace, 20— 80 cm  de h a u te u r ,  
l igneuse  å  la  base, feu illes  en rose tte ,  
bases  des feuilles p e rs is ta n te s  s u r  les tiges. 
Rac ine  p iv o tan te ,  ligneuse  vers  le collet. 
Collet  cou rt ,  l igneux , ±  3 cm  diam ., n o n  
ou  p e u  ram if ié .  Tige  ligneuse, p le ine ,  
cy l in d r iq u e ,  1— 3 cm  d iam ., p o r t a n t  les 
bases  p e rs is tan te s  des feuilles. Feuil les  du  
collet  p o ly m o rp h e s ,  10— 4 5 X 3 — 10 cm , 
g ro u p ées  en rosette , p e n n ip a r t i t e s  å 
p in n a tiséq u ées ,  g labres, å  n e r v u r e  m é d ia n e  
la rg e  å la  base  (8— 14 m m ) ,  a t tén u ée  v e rs  
le so m m e t;  lobes 6— 12 p a ire s ,  ±  opposés ,  
so u v en t  im b riq u és ,  1,5— 3 , 5 X 1 — 2,5 cm ,
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Fig. 17. Sonchus ustulatus. B ouilos s.n. 
(CAI!).

t r ian g u la i re s ,  oblongs, ovales, e l l ip t iq u es  
ou a r ro n d is ,  m a rg e s  en tié res  ou  i r r é g u l ié r e 
m e n t  den ticu lées ,  so m m e t aigu, espaces 
in te r lo b a i re s  a r ro n d is .  Feui l l es  cau l ina ires  
p eu  n o m b re u s e s ,  courte s ,  éca r tées ,  p o u r 
vues d ’u n  pe tit  n on rb re  de lobes. Pédon-  
c.Lile 0 ,5— 8 cm, la  p a r t ie  la p lu s  la rge  
au -d esso u s  d u  cap itu le ,  å  u n e  b rac tée . 
Capitu les  1,5— 1 ,8 X 4 — 4,5 cm  p e n d a n t  
l ’a n th e se .  N o m b re  de f leu rs  +  100 p a r
cap i tu le .  Écail les  de Vinvolucre  30— 35, 
a s o m m e t  o b tu s  et cilié; les e x te rn e s  9—  
12, 2 ,5— 5 X 1 ,5 — 2 m m ; les i n t e r m e d i a t e s  
6— 7, 8— 1 0 X 2  m m ; les in te rn es  15— 18, 
8— 1 0 X 1 ,5  m m . Corolle  ja u n e ,  16— 22 
m m . L igu le  10— 1 5 X 2 — 2,5 m m . T u b e  de 
la coro ll e  6— 7 m m . A n th é r e s  4— 4,5 m m . 
A k é n e s  2,75— 3 X 1 — 1,25 m m , jau n e -  
b r u n å t r e s ,  ob long-e llip tiques , connprim és,

Fig. 18. Sonchus ustulatus. Distribution.

å  2— 3 cotes s u r  c h a q u e  face, ±  lisses o u  
f a ib le m e n t  ru g u eu x .  Aigre tte  6— 7 m m , 
caduque .

D IS T R IB U T IO N , lies  de M adére, P o r to  
S an to  et D esertas ,  a rc h ip e l  de M adére ;  
end ém iq u e .

M a d é r e :  Funchal, M a n d o n  163 (C! G! 
K! LE!); H e e r  s.n. (G!); L e m a n n  s.n. (CGE!); 
B o u l o s  s.n. (B! BM! CAI! G! K! MPU!) — 
Cani<yo, L e m a n n  s.n. (CGE!) — Porto Novo, 
B o u lo s  s.n. (B! CAI! K!) — Ponta Cruz, 
F a v ra t  85 (G!) — Paraia  Formoso, Ca r t e r  
s.n. (CGE!) — Carnara de Lobos, B o u l o s  
s.n. (BM! CAI! G! K!) — Arco, V a h l  s.n. (C!)
— Säo \ ,Ticente, B o u l o s  s.n. (B! BM! CAI! 
G! K!) — Cabo Garajau, P ic k e r in g  s.n. (BM!)
— s. loc., M a so n  249 (CGE! G!); L o w e  197 
(G-DC!).

P o r t o  S a n t o :  Rocha das Cenouras,
steep volcanic rock facing south, 100 ft, 
P ic k e r in g  324 (K!).

D e s e r t a s :  M ason  249 A (P!).

C A R A C TÉR ES ÉC O L O G IQ U E S E T  
B IO L O G IQ U E S. S o n c h u s  u s tu la tus  est u n e  
espéce assez a b o n d a n te  s u r  les fa la ises  et 
ro ch es  m a r i t im e s  p rés  de la m e r  å l ’ile de 
M adére  et les iles voisines de P o r to  S an to  
et D esertas .  F lo ra i s o n  et f ru c t i f ic a t io n  de 
ju in  a ja n v ie r .

D ISC U SSIO N . S o n c h u s  us tu la tus  est 
en d é m iq u e  de l ’a rc h ip e l  de M adére. C’est 
un e  espéce ca ra c té r isé e  p a r  ses feu illes  
en rose tte ,  ses tiges co u r te s  et p o r  ta n t  les 
bases p e rs is ta n te s  des feuilles  ap ré s  le u r  
chu te .  Les n e rv u re s  m éd ian es  des feu il les  
so n t  trés la rges  å  leu rs  bases  (8— 14 m m ) ; 
les f leu rs  so n t  longues  (16— 22 m m ) .  L a  
lo n g u e u r  de la  ligule est doub le  celle d u
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tu b e  de la  corolle. L a  ra m if ic a t io n  
f lo r i fé re  p o r te  des cap i tu le s  låches  et p eu  
n o m b re u x .

L o w e  (1868) a d is t in g u é  tro is  var ié tés  
d a n s  cette  espéce: var. angus t i fo l ia  L o w e , 
var .  im br ica ta  L o w e , et var. lat i fol ia  
L o w e . Ces var ié tés  o n t  été décri te  d ’a p re s  
les d if fé ren tes  fo rm es  des feuilles, c a r a c 
té res  p e u  im p o r ta n ts .  N ous  les co ns idé rons ,  
done , co m m e sy n o n y m es  de 1’espéce-type.

3 1 .  Sonchus fauces-orci K n o c h e

K n o c h e , Vagandi Mos, Reiseskizzen, Kanar. 
Ins. 244, t. 24, 1923. — Lectotype: Bco del 
Infierno, Adeje, Tenerife, K n o c h e  882 (MPU!).

P la n te  vivace, 30— 50 cm  de h a u te u r ,  
r a m if ié e  å  la  base, tiges trés  ru g u eu ses  
vers  u n  collet v o lu m in eu x ,  p éd o n cu le  
re n f lé  et p o u rv u e  de ±  12 b ra e té e s  dans  
la  p a r t i e  supé rieu re .  Collet  v o lu m in eu x , 
±  4 cm  diam ., ligneux, p lein , ram if ié .  
Tige  r a r e m e n t  ram ifiée ,  ligneuse, to rd u e ,  
å  écorce  ru g u eu se  et g r iså tre .  Feui l l es  
caul inaires  g roupées  å  la  base  de l ’in f lo res-  
cence ou  au  s o m m e t des tiges végétatives, 
g labres,  lyrées, 5— 1 8 X 3 — 8 cm, lobes 
i r r é g u l ié re m e n t  séquées, m a rg e s  m u cro n ées .  
P é d o n c u le  1— 6 cm, 0,5 m m  d iam . d an s  
la  p a r t ie  in fé r ie u re  qu i  p o r te  +  3
b ra e té e s ;  p a r t ie  s u p é r ie u re  2,5 m m  d iam ., 
å  ±  12 b rae tées  t r ia n g u la i re s ,  1— 3 X 1
m m . Capi tu les  3— 12 su r  c h a q u e  tige 
flo r ifé re ,  1-—1 ,5 X 3  cm  p e n d a n t  l ’an thése .  
N o m b re  de f leu rs  +  80 p a r  cap itu le .
Ecai l les  de f  invo lucre  ±  37; les ex te rnes  
14, t r ia n g u la i re s  å ob lancéo lées  ou ellipti- 
ques, 3,5— 8 X 1 ,5 — 3 m m ; les in te r-  
m e d ia ire s  8, ty p iq u e m e n t  ob lancéo lées, 
10— 1 3 X 3 — 4 m m ; les in te rn e s  15, o b la n 
céolées, r a r e m e n t  ob longues,  12— 1 4 X 2 —  
4 m m . Corolle  ja u n e ,  14— 18 m m . Ligule  
9— 1 2 X 2 — 2,5 m m . T u b e  de la corolle
5— 6 m m . A n th e r e s  5 m m . A k é n e s  3,25—  
3 ,5 X 0 ,7 5  m m , b ru n å t r e s ,  ob long-ellip ti-  
ques, so u v en t  courbés ,  å  +  3 cotes su r  
c h a q u e  face, ±  lisses. Aigre tte  +  6 m m , 
cad u q u e .

D IS T R IB U T IO N . S W  T ene rife ,  l ie s  
C anaries ;  endém ique .
B ot. N o tise r, vol. 127, 1974

T e n e r i f e :  Bco del Infierno, Adeje,
K n o c h e  882 (Lectotype MPU!) — El Guelgue, 
Masca, Sv e n t e n iu s  s.n. (CAI!); Masca, 600 
m, Sv e n t e n iu s  97 (RAB!).

CA R A C TÉR ES É C O LO G IQ U ES E T  
B IO L O G IQ U E S. S o n c h u s  fauces-orc i  c ro i t  
dans  les f issu res  h u m id e s  e n t re  les ro c h e rs  
å  l ’o m b re ,  å  u n e  a l t i tu d e  de 600— 1000 m. 
F lo ra i s o n  et f ru c t i f ic a t io n  de fév r ie r  å 
m ai.

D ISC U SSIO N . S o n c h u s  fauces-orc i  est 
u n e  espéce  vois ine  de S. pinncit i f idus.  II 
est fac ile  de d is t in g u er  l ’u n e  de l ’a u t re  
p a r  les ca ra c té re s  su iv an ts :

nom bre de relation entre
braetées sur la longueur de

Espéce la partie la ligule et du
supérieure du tube de la

pédoncule corolle

S. fauces-orci ±12 4 : 5 environ
S. pinnatifidus ± 6 2 : 1 environ

32. Sonchus pinnatifidus C a v .

Ca v a n il l e s  in Anal. Cienc. Nat. 4: 78, 
1801; non S. pinnatifidus  Lag. ex DC., 1838. 
— Type: Non vide.

Sonchus acidus S c h o u s b . ex W i l l d . Sp. 
PI. 3: 1511, 1803.

S. glaucus T h u n b . in Ges. Naturf. Fr. Berl. 
Mag. 1: 135, 1807.

S. runcinatus  Ve n t , ex Sen. B i p . in W e b b  
et B e r t h . Hist. Nat. lies Canar. 3(2): 434, 
1849— 1850; non S. runcinatus  (F i o r i ) 
Z enart , 1924.

NOMS VERNA CULAIRES. En espagnol: 
Cerrajön — En allemand:  Sanere Gänsedistel.

P la n te  vivace, 50— 150 cm  de h a u te u r ,  
tiges ligneuses, r ic h e m e n t  ram if iées  sur-  
to u t  å  la  base, feuilles  g lab res .  Racine  
ligneuse, p iv o tan te .  Collet  l igneux, r ic h e 
m e n t  ram if ié .  Tige  ram if iée  vers le 
som m et,  ligneuse, cy l in d r iq u e ,  pleine, 4—  
15 m m  diam . (plus épaisse  vers  la base) ,  
b la n c h å tre ,  c r é m e - ja u n å tre  o u  griså tre , 
p o u rv u e  des traces  des feu il les ;  r a m if ic a 
tions  f lo r i fé res  lisses, å  feu illes  courtes  et 
p o ssé d a n t  u n  p e t i t  n o m b re  des lobes. 
Feui l l es  caulinaires  5— 3 0 X 2 — 4 cm ,
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Fig. 19. Sonchus fauces-orci.  S v e n t e n iu s  s.n. 
(CAI!).

g ro u p ées  s u r  le s o m m e t des tiges végéta- 
tives o u  å  la  base  des tiges f lo r ifé res ,

; p in n a tiséq u ée s ,  lobes t r ia n g u la i re s ,  r a r e 
m e n t  ±  e llip t iques , 1— 7 X 0 ,2 — 3,5 cm, 
m a rg e s  en tié res ,  r a r e m e n t  lé g é re m e n t  
den ticu lées ,  s o m m e t ac.uminé; n e rv u re  
m é d ia n e  p ro é m in e n te  b la n c h å t r e  ou  
c ré m e - ja u n å tre ,  3 m m  d iam . å  la  base. 
P é d o n c u le  1— 8 cm, p a r t i e  la  p lu s  la rge  

I a u -d esso u s  du  cap i tu le  å ±  6 b ra e té e s  
t r i a n g u la i r e s  d o n n a n t  u n e  fo rm e  ca ra c té r is -  
t ique  å  ia  p lan te .  Capitu les  1— 1 ,5 X 3  cm  
p e n d a n t  f a n th é s e .  N o m b re  de f leu rs  ±  
130 p a r  cap itu le .  Écail les  de Vinvo lucre  
±  40 ; les ex te rn es  15, 4— 9 X 2  m m ; les 
in te rm e d ia i re s  12, 10— 1 4 X 2 — 3 m m ; les 
in te rn e s  13, 12— 1 5 X 1 ,5 — 2 m m . Corolle  
ja u n e ,  14— 20 m m . Ligu le  6— 9 X 1 ,5  m m . 
T u b e  de la corolle  8— 11 m m . A n th é r e s  
4 m m . A k é n e s  +  2 ,7 5 X 1  m m , b r u n å t r e s  
ou a rd o ise s ,  ob lancéo lés ,  co m p rim és ,  å  1 
— 2 cötes p r in c ip a le s  s u r  c h a q u e  face, 
ru g u e u x .  Aigre tte  7— 10 m m , +  cad u q u e .

<5707

Fig. 20. Sonchus fauces-orci. Distribution.

D IS T R IB U T IO N . F u e r te v e n tu ra  e t L an- 
zaro te ,  l ie s  C anaries , et M aroc.

F u e r t e v e n t u r a :  Mna Cardon, 600 m, 
B u h c h a r d  295 (CGE! G!); Chilegua, Mna 
Cardon, B u r c h a r d  375 (W!).

L a n z a r o t e :  Mna Los Helechos, steep
rocks facing west, 520 m, L id  s.n. (O!); 
Summit La Mesa, 600 m, L i d  s.n. (O!) -— 
Fam ara , 600 m, S v e n t e n i u s  (CAI!) — Teguise, 
B o u r g e a u  (in litt.).

M a r o c :  Mogador, W a l l  s.n. (S!); B a l l  
s.n. (K!); W a l l  794 (S!); I b r a h i m  s.n. (G!)
— Oued Ksseb, prés Mogador, B a l a n sa  s.n. 
(G! P!) — Dj. 14 ad id, prés Mogador, B alansa  
s.n. (P!) — Safi, Sicli Bou Zid (Cap Safi), 
J a h a n d ie z  72 (G! L D !);  L id  s.n. (O!); Ga t t e - 
f o s s é  s.n. (K! O! P! S !); Ga t t e f o s s é  1381 
G! K! MPU! O!); W il c z e k , D u t o i t  et 
P a u lse n  s.n. (O!); B o u l o s  s.n. (B! BM! CAI! 
G! K! MPU! O!); W il c z e k  D u t o i t  et 
Gir a r d e t  73 (G!); L in d b e r g  1896 (K! LD!)
— Gaha, Dj. Amsitten, 850 m, J a h a n d i e z  
40 (G!) — Agadir, P a i l l e r  258 (RAB!) — 
Kheneg El Hammarn, S a u v a g e  3779 (RAB!)
— Mt. Et Tleta, N Agadir, I b r a h i m  6 (P!) — 
Ouled Aissa, I b r a h i m  s.n. (P!).

C A RA C TÉRES É C O L O G IQ U E S E T  
B IO L O G IQ U E S. Au M aroc, S o n c h u s  p in 
n a t i f id u s  c ro it  su r  les fa la ises  ca lca ires  
m a r i t im e s  å une  a l t i tude  de 100 m  
env iron .  J a h a n d i e z  l ’a réco lté  su r  des 
ro c h e rs  ca lca ire s  å Dj. A m sit ten  å  u n e

B ot. N o tise r, v o l. 127, 1974
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Fig. 21. Sonchus  pinnatifidus.  UGGLA s.n. (S!).

a l t i tu d e  de 850 m . Aux ties C anaries  la 
p la n te  c ro i t  å  u n e  a l t i tu d e  de 600 m  
e n v i ro n  d a n s  des s ta t io n s  ro ch eu ses  séches 
et m o n ta g n e u se s .  F lo ra i s o n  et f ru c t i f ic a 
t io n  de fév r ie r  å  xnai.

C A R A C T É R E S CARYOLOGIQUES. 2n 
=  18 ( R o u x  e t  B o u l o s  1 9 7 2 ) .

D ISC U SSIO N . S o n c h u s  p in n a t i f i d u s  est 
la  seule espéce  co n n u e  d u  sous-genre  
D e n d r o s o n c h u s  q u i  existe h o r s  des tro is  
a rc h ip e ls  a t la n t iq u e s :  Cap Vert, C anaries  
et M adére . A ux iles C anaries  eile est 
c o n n u e  des iles o r ien ta le s  de 1’arch ipe l,  
L a n z a ro te  e t F u e r te v e n tu i 'a  et en  A fr ique  
s u r  la  cöte a t la n t iq u e  m a ro c a in e  å E s s a u ir a  
(M ogador) e t  Safi.

Cette espéce  est c a ra c té r isé e  p a r  ses 
p éd o n c u le s  p o r t a n t  ±  6 b ra e té e s  s u r  une  
p a r t i e  rén flée ,  au -d esso u s  d u  cap itu le .  Ce 
c a ra c té re  est p lu s  n e t  chez S. fauces-orc i , 
e spéce  e n d é m iq u e  de File de T enerife ,  oü  
le n o m b re  de ces b ra e té e s  est ±  12.
B ot. N o tise r, v o l. 127, 1974

Fig. 22. Sonchus pinnatifidus.  Distribution.

33. Sonehus brachylobus W e b b  e t  
B e r t h .

W e b b  el B e r t h e l o t ,  Hist. Nat. lies Canar. 
3(2): 438, 1849— 1850. — Lectotype: Cuesta 
d e  Silva, Gran Canaria, D e s p r é a u x  s.n. (P !).

NOM VERNACULAIRE. En espagnol:  
Cerrajön.

P la n te  vivace, 20— 70 cm  de h a u te u r ,  
rh izo m a te u se ,  ligneuse, ram if iée  s u r to u t  å 
la  base ; feu illes  to ta le m e n t  g labres,  co r ia -  
ces, lyrées; cap itu le s  peu  n o m b re u x .  
R h i z o m e  long, ±  1 cm  diam ., l igneux , å  
u n  g ra n d  n o m b re  de noeuds , p o r ta n t  des 
rac in es  f ib reu ses  et tré s  fines. Collet  
ligneux , ram if ié .  Tige  l igneuse, ±  cy lind - 
r iq u e ,  p le ine ; vieilles tiges g r iså tre s ,  5—  
15 m m  d iam .;  les jeunes  lisses, c rém e- 
ja u n å tre s .  Feui l l es  du  collet  g labres,  5— 8 
X 3 — 4 cm, lyrées, lobe te rm in a l  3— 4 cm, 
p re s q u e  o rb icu la ire ,  lobes la te ra u x  m a l  
déve loppés  (une pa ire ,  ±  1 cm ), so u v e n t  
m a n q u e n t  d o n n a n t  une  feuille  å pé tio le  
long. Feui l l es  caul inaires  g labres,  ly rées,
6— 1 5 X 3 — 7,5 cm ; lobe te rm in a l  la rge , 
de lto ide  å  ±  o rb icu la ire ,  3— 8 X 3 — 7,5 
cm ; lobes l a te r a u x  3— 4 pa ire s ,  t r i a n g u l 
a ire s  å  a r ro n d is ,  1— 2 X 1 ,5  cm, m a rg e s  
lé g é rem en t den tées ; feu illes  s u p é r ie u re s  
n o n  séquées, ±  rh o m b o ld es ,  e m b ra s s a n t  
la  tige p a r  2 o re il le ttes  a r ro n d ie s .  P édon-
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Fig. 23. Sonchus brachylobus.  Lectotype, 
D e s p r é a u x  s.n. (P!) .

cule  1— 2,5 cm, å  ±  3 b rae tées  t r i a n g u l 
aires;, 1— 2 X 1  m m . Capitules  p e u  n o m b -  
reux,, ±  1 ,5 X 2  cm  p e n d a n t  l ’an these .
N o n n b re  de f leu rs  +  60 p a r  capitu le .
Écaill les  de Vinvo lucre  +  27; les ex te rnes  
10, 22— 9 X 2  m m ; les i n t e r m e d i a t e s  9, 11 
— 1 4 X 2  m m ; les in te rn e s  8, 12— 1 4 X 2  
m m . Corolle  ja u n e ,  11— 13 m m . Ligu le  
7— 8>X2,5 m m . T u b e  de la corolle  4— 5 
m m . A n th éres  4 m m . A k é n e s  2,4— 3 X  
0,8— 1 m m , b ru n å t r e s ,  é t ro i te m e n t  obo- 
valess å  +  e llip t iques ,  co u rb és  ou étro its ,  
l i s s e s  ou  ru g u eu x , å  3 cotes s u r  c h a q u e  
face. Aigrette  ±  6 m m , pa i’t ie llem en t
cadu ique .

D I1STR IB U TIO N . G ran  C anaria ,  lies  
C anair ies ; endém ique .

Fig. 24. Sonchus brachylobus.  Distribution.

G r a n  C a n a r i a :  Roque Marciega, 20
m, Playa San Nicolås, L i d  s.n. (0!) -— Uda 
del Penon Bermejo, SW San Nicoläs, S u n - 
d i n g  1834 (O!) — Agaete, Roque Nieves, 70 
et 80 m, L i d  s.n. (O!) — Cuesta de Silva, 
D e s p r é a u x  s.n. (Lectotype P !); M u r r a y  s.n. 
(K!); 300 m, B u r c h a r d  248 (G!) — E ntre  
Guia et El Pagador, B o u l o s  s.n. (BM! CAI! 
MPU!) — Prés Guia, B o u l o s  s.n. (B! CAI!); 
Bco San Felipe, prés Guia, P i t a r d  s.n. (P!); 
above San Felipe, 120 m, S u n d i n g  1652 (0!); 
lower part of Bco Moya, SE San Felipe, 
S u n d i n g  159 (0!); slopes above San Felipe, 
facing Bco Calabozo, 120— 150 m, S u n d i n g  
270 (O!) — Along the road across Bco Cala
bozo, 250 m, S u n d i n g  1704 (O!); Bco Calabozo, 
330 m, L id  s.n. (O!) — Calbeza del Morro, 
near Bahia Confital, 50 m, L i d  s.n. (O!); 
Bco Cordero, Bahia Confital, 125 m, L i d  s.n. 
(O!); Rock at Bahia Confital, L id  s.n. (O!) 
— Hormiguero, 200 rn, K u n k e l  10101 (M!).

CA R A C TÉR ES É C O L O G IQ U E S  E T  
B IO LO G IQ U E S. S o n c h u s  b r a c h y lo b u s  
c ro it  dans  la  zone  m a r i t im e ,  d an s  les 
f issures  des ro ch ers ,  å  u n e  a l t i tu d e  de 20 
å 330 m, N et N W  de l ’ile de G ran  C anaria .  
L a  pé r io d e  de f lo ra iso n  e t de f ru c t i f i c a 
tion  est trés  c o u r te  (3 5 4 sem ain es) ,  de 
fév r ie r  å avril .

C A RA C TÉRES CA RYO LO G IQU ES. 2n 
=  18 (R oux  e t  B o u l o s  1972).

B ot. N o tise r, v o l. 127, 1974
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Fig. 25. Sonchus brachylobus  var. canariae.
Lectotype, B o u l o s  s.n. (G!).

D ISCU SSIO N . S o n c h u s  b ra ch y lo b u s  est 
c a ra c té r i s é  p a r  ses feuilles  to ta le m e n t  
g lab re s ,  coriaces, lyrées, å  u n  g ra n d  lobe 
te rm in a l .  Les cap i tu le s  so n t p e u  n o m b -  
reux , å u n  n o m b re  assez fa ib le  de f leu rs  
( ±  60) et des écailles ( ±  27). L a  ligule 
est p lu s  longue  que  le tu b e  de la  corolle.

33 a. Sonchus brachylobus W e b b  e t  B e r t h . 
var. canariae  (P it a r d ) B o u lo s

B o u l o s  in Nytt Mag. Bot. 14: 13, fig. 7, 
1967. — Lectotype: Bco San Felipe, 150 m, 
prés Guia, P ita r d  s.n. (G!).

Sonchus canariae P i t a r d , in P ita r d  e t  
P r o u s t , l ies  C an a r ie s  Fl. Archipel 261, 1908.

D IS T R IB U T IO N . G ran  C anaria ,  lies  
C an a r ie s ;  endém ique .

G r a n  C a n a r i a :  Bco San Felipe, 150
m, prés Guia, P it a r d  s.n. (Lectotype G!, iso- 
lectotype P !); slopes above San Felipe, facing 
Bco Calabozo, 150— 200 m, Su n d in g  271 (0!); 
above San Felipe, c. 120 m, Su n d in g  1637 
(O!) — Roque Marciega, 20, 25 et 30 m, 
Playa San Nicoläs, L id  s.n. (O!); La M ar
ciega, W  Aldea de San Nicoläs, Su n d in g  s.n.
B ot. N o tise r, vo l. 127, 1974

Fig. 26. Sonchus brachylobus  var. canariae. 
Distribution.

(O!) — Uda del Penon Bermejo, SW San 
Nicoläs, Su n d in g  1833 (O!) -— Along the road 
across Bco Calabozo, 250 m, Su n d in g  1703 
(O!) — Roque Nieves, near  Agaete, 80 m, 
L id  s.n. (O!).

C A R A C TÉR ES É C O L O G IQ U E S  E T  
BIO L O G IQ U E S. S o n c h u s  b r a c h y lo b u s  var. 
canariae  c ro i t  m é lan g ée  avec  l ’espece-type. 
F lo ra iso n  et f ru c t i f ic a t io n  de fév r ie r  å 
avril.

D ISC U SSIO N . L a  v a r ié té  canariae  du  
S o n c h u s  b r a c h y lo b u s  est fac ile  å  d is tin- 
g uer  de I’espece -type  p a r  son  p o r t  p lu s  
co u r t  et m o in s  ram if ié ,  ses feu illes  m o ins  
longues, å  lobe te rm in a l  ±  t r ia n g u la i re  
et lobes la té ra u x  p lu s  déve lo p p és  que  chez 
1’espéce-type. Les ak én e s  so n t  so u v en t  
n o irå t re s ,  p lu s  ru g eu x  que  chez l ’espece- 
type. Des fo rm e s  in te rm é d ia i re s  en tre  les 
deux ta x o n s  o n t  été observées .

34. Sonchus pinnatus Ait.

A it o n  in Hort. Kew. (ed. 1) 3: 116, 1789. — 
Lectotype: Madére, M a son  s.n. (BM!).

Sonchus hyoseridi f  olius H o r n e m ., Hort. 
Hafn. 2: 752, i813— 1815.

S. pinnatus  A i t . 1789 var. latiloba L o w e , 
Man. FI. Mad. 1: 551, 1868.
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Fig. 27. Sonchus pinnatus.  Lectotype, M ason  
s.n. (BM!).

.S. pinnatus  Ait. 1789 var. angustiloba 
Low e, Man. Fl. Mad. 1: 551, 1868.

NOMS VERNA CULAIRES. En anglais: 
Wing-leaved Sow-thistle — En allemand:  
Gefiederte Gänsedistel.

A rb risseau ,  60— 180 ein de h a u te u r ,  
ram if ié ,  g labre , tiges ±  lisses, in f lo re s 
cence låche. Tige  ligneuse, ±  lisse, r a m i 
f ica tions  agées ±  cy lind riques ,  ])leines, 
lo n g i tu d in a le m e n t  rugueuses  avec des 
traces  des feuilles; jeunes  tiges f lo r issan tes  
cy l in d r iq u es  et creuses. Feuil les  caulinaires
5— 2 7 X 2 — 10 cm, p e n n ip a r t i te s  å p in n a t i 
séquées; lobes 0,5— 5 X 0 ,3 — 2 cm, t r i a n 
gula ires , l inéaires , lancéolés, ±  ovoides, 
etc., i r r é g u l ié re m e n t  séquées, que lquefo is  
en tiers , opposés  ou a lte rnés ,  souven t un is  
p a r  deux, les p lus  longs et la rges  au  cen tre

Fig. 28. Sonchus pinnatus.  Distribution.

de la feu ille ; n e rv u re  m é d ian e  jau n e-  
b ru n å t r e ,  p ro ém in en te ,  1— 3 m m  å la base 
et g ra d u e l le m e n t  a t tén u ée  vers  le som m et.  
P é d o n c u le  1— 9 cm, å  2— 5 brae tées .  
Capitu les  1 0 X 7 — 8 m m  lo r s q u ’ils son t 
fe rm és. N o m b re  de f leu rs  100— 150 p a r  
cap itu le .  Écail les  de V invo lucre  30— 37; 
les ex te rn es  6— 8, 2— 5 X 1 ,5 — 2 m m ;  les 
in te rm é d ia i re s  6— 8, 7— 1 0 X 2 ,5 — 3 m m ; 
les in te rn es  16— 22, 9— 1 1 X 1 ,5  m m .
Corolle  ja u n e ,  11— 13 m m . Ligule  5,5— 7 
X I , 2— 1,5 m m . T u b e  cle la corolle  5,5— 7 
m m . A n th é r e s  3,5— 3,75 m m . A k é n e s  2,25 
— 2 ,7 5 X 0 ,8 — 1 m m , ±  e llip tiques , com- 
p r im és ,  å  3— 4 cötes su r  c h a q u e  face; 
deu x  types d ’akenes  d an s  le m eine  c a p i 
tu le :  les unes  j a u n ä t r e s  et lisses, les a u t re s  
b r u n å t r e s  et t r a n s v e rs a le m e n t  ru g u eu x . 
Aigre tte  4— 5 m m , caduque .

D IS T R IB U T IO N . Ile de M adére, en d é 
m ique.

M a d é r e :  Pico Grande, L o w e  390 (BM! 
CGE! G! K! P!) — Caminho Central, V a h l  
s.n. (C!); 1300— 1400 m, B o r n m ü l l e r  889 
(G! LD! LE! P! W!) — Malhada Vellia, 1000 
— 1200 m, M a n d o n  162 (BM! C! G! K! P! W!) 
— Prés St. Vicente, L e m a n n  s.n. (CGE!) — 
1 k m  E Funchal, B o u l o s  s.n. (B! BM! CAI! 
MPU! O!) — Entre  Funchal et Cani^o, R i l e y  
39 (BM! K!) — Ravine (Louros), E Funchal, 
300 ft, M urray  s.n. (BM!) — s. loc., W e b b  
s.n. (G! KI); M ason  247 (BM! CGE! G! W!); 
M a so n  s.n. (Lectotype BM!).

C A R A C TÉR ES ÉC O L O G IQ U E S E T  
B IO L O G IQ U E S . A rb risseau ,  p o u sse  d an s  
les m ilieux  roch eu x , s u r to u t  å 1000— 1400 
m  d ’a lti tude .  F lo ra iso n  d ’av ril  å ao ü t  et 
f ru c t i f ic a t io n  de ju in  å  sep tem bre .

B ot. N o tise r, v o l. 127, 1974
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CA RACTÉRES CA RYOLOGIQUES. 2n 
=  18 ( S t e b b i n s  et al. 1 9 5 3 ) .

P A R T IC U L A R IT É E S  PALYN O LO GI- 
QUES. E p a is s issem en t p o la ire  assez v a r i 
able  (parfo is  type  1 et 2, le p lu s  souven t 
3; S a  a d  1 9 6 1 ) .

D ISCU SSIO N . S o n c h u s  p in n a tu s  est 
u n e  espéce en d ém iq u e  de 1’ile de M adére  
et ca rac té r isée  p a r  ses cap i tu le s  g ra n d s  et 
p en  n o m b re u x  å p é d o n cu le s  longs et fixés 
s u r  des tiges f lo r ifé res  låches. Les feuilles  
son t assez var iab les  ( la rgeu r  2— 10 cm) 
et p o r t a n t  p re sq u e  to u jo u r s  des lobes 
i r ré g u l ié re m e n t  séqués.

N ous co ns idé rons  les deux  varié tés  
angus t i loba  L o w e  et lat i loba  L o w e  c o m m e 
s im ple  fo rm es  sans v a le u r  ta x o n o m iq u e ,  
ca r  eile so n t  défin ies  d ap ré s  la  fo rm e  n o n  
s tab le  des feuilles, et s u r to u t  d ’ap rés  la  
la rg e u r  des lobes qui so n t  des c a ra c té re s  
p eu  va lab les  p o u r  é tab lir  des var ié tés  
nouvelles .

A p r o p o s  d e  l a  v a l e u r  t a x o n o m i q u e  d e  
c e s  t a x o n s ,  L o w e  (1868) é c r i t :  « I n  b o t h  
t h e s e  f o r m s  (c .-å -d .  angus t i loba  e t  lat i
loba),  w h i c h  p a s s  i n t o  e a c h  o t h e r  t h r o u g h  
n u m b e r l e s s  g r a d a t i o n s ,  t h e  n u m b e r  o f  
p i n n a e  a n d  a l l  o t h e r  c h a r a c t e r s  e m p l o y e d  
b y  S c h u l t z  h a v e  n o  s o r t  o f  c o n s t a n c y ,  
v a r y i n g  o n  d i f f e r e n t  b r a n c h e s  o f  t h e  s a m e  
p l a n t .»

35. Sonchus palmensis (S c h .  B ip .)
B o u l o s

B o u l o s  in Nytt Mag. Bot. 14: 13, fig. 8, 
1967. — Type: non vide.

Sonchus pinnatus  A i t .  1789, v a r .  palmensis 
S c h .  B ip . in W e b b  e t  B e r t h .  Hist. N a t .  lies 
Canaries 3: 441, T. 130, 1849— 1850.

NOMS V ERNACULAIRES. En espagnol: 
Lechuga, Lechera de Monte.

A rbrisseau , 1— 2,5 m  de h a u te u r ,  ram if ié  
å p a r t i r  d ’en v iro n  30 cm  d u  collet, feuilles 
g lab res  sau f å  l ’é ta t  juvén ile ,  cap itu les  
n o m b re u x .  Racine  p ivo tan te ,  20— 5 0 X 2 —  
5 cm, ram ifiée .  Collet  l igneux, n o n  ram ifié ,  
4— 12 cm  d iam ., lisse. Tige  ligneuse, 
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cy lind rique ,  p le ine ,  2— 9 cm  d iam . å la 
base, lo n g i tu d in a le m e n t  ru g u eu se  avec des 
traces  des feu illes  p ro ém in en te s .  Feui l les  
caulinaires  10— 4 0 X 3 — 9 cm, p en n ip a r t i te s  
å p in n a tiséq u ées ,  to m en teu ses  å  1’é ta t  
juvén ile ,  a u t re m e n t  g lab re s ;  lobes 1— 5 X  \
0,3— 2 cm, ±  opposés ,  +  tr iangu la ire s ,  
linéa ires-lancéo lés ,  lé g é rem en t serrés , s o m 
m e t a igu ; n e rv u re  m é d ia n e  p ro ém in en te ,
2— 3,5 m m  d iam . å la  base, a t tén u ée  vers  
le som m et.  Pédoncu le  2— 22 m m  å 1— 3 
brae tées .  Capitu les  8— 1 2 X 3 ,5 — 5 m m  
lo r s q u ’ils son t fe rm és ,  14— 1 6 X 2 0  m m  
p e n d a n t  1’an thése ,  N o m b re  de f leu rs  36—
48 p a r  cap itu le . Écai l les  de Vinvo lucre
24— 29; les ex te rn es  8— 10, 1,5— 3 ,5 X 1 ,5  
— 2 m m ; les in te rm é d ia i re s  6— 7, 5— 7 X
1.5 m m ; les in te rn e s  10— 12, 9— 1 0 X 1 —
1.5 m m . Corolle  ja u n e -o ran g é ,  12— 12,5 
m m . Ligule  6— 6,5 m m . T u b e  de la corolle 
6 m m . A n th ére s  4— 4,25 m m . A k é n e s  2,25 
— 2 ,7 5 X 0 ,7 5 — 1 m m , b ru n å t r e s ,  com pri-  
m és, +  e llip tiques ,  t ré s  ru g u eu x ,  å  2— 3 
cötes su r  c h a q u e  face. Aigre tte  6— 8 m m , j 
±  caduque .

D IS T R IB U T IO N . L a  P a lm a ,  l ie s  C ana
ries; endém ique .

L a  P a l m a :  Mazo, B o u l o s  s.n. (BM!
CAI! MPU! O!) — Brena Alta, 400 m, L i d  
s.n. (O!); B o u l o s  s.n. (B! BM! BR! CAI! G!
K! MPU! O! P ! ) ; Las Ledas, Brena Alta, i 
B o u l o s  s.n. (CAI! S!) — Brena Baja, B o u l o s  
s.n. (B! CAI! MPU! O!); Polvacera, Brena 
Baja, B o u l o s  s.n. (BM! BR! CAI!) — San 
Pedro. S Santa Cruz, B o u l o s  s.n. (B! BM! 
BR! CAI! G! K! LD! MPU! O! P! SI); Prés 
San Pedro, S Santa Cruz, B o u l o s  s.n. (B! 
CAI! G! K!) — Barlovento, E Bco Tapaciegos, 
600 m, LlD s.n. (O!) — 4—5 km W  Barlo
vento, B o u l o s  s.n. (CAI! LD! P!) — Gallegos, 
c. 9 km W  Barlovento, B o u l o s  s.n. (BR! 
CAI! P! S!) — Bco H erradura, 200 m, L t d  
s.n. (O!) — Bco de Rio, 400—500 m, B o r n 
m ü l l e r  2537 (G!) — Bco La Galga, 700 m, 
L id s.n. (O!); Bco Nogales, La Galga, 400 m, 
P i t a r d  233 (G! L! P!) — Bco del Agua 
(Sauces), 430 m, L id s.n. (O!) — Los Lances, 
350 m, B u r c h a r d  355 (CGE! E! G!); K u n t z e  
s.n. (K!) — Casa Ferraz (El Granel), 450 m, 
L i d  s.n. (O!) — Los Tilos, R o s t a d  s.n. (LD!).

CA R A C TÉR ES É C O L O G IQ U E S  E T  
B IO L O G IQ U E S. A rb r is se au  assez c o m m u n
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Fig. 29. Sonchus palmensis.  B o ulos  s.n.
(CAI!).

s u r  les b o rd u re s  des c h a m p s  cultivés et 
s u r  les fala ises, e n tre  200 et 700 m  
d ’a ltitude . F lo ra iso n  et f ru c ti f ic a t io n  de 
m a rs  å  juillet.

CARACTÉRES CARYOLOGIQUES. 2n  
=  18, E I e n in  in  B o u l o s  ( I 9 6 0 ) ;  R o u x  e t  
B o u l o s  (1 9 7 2 ) .

PARTICULARITÉES PALYNOLOGI- 
Q UES. T y p e  o rd in a i re  de la section 
Pinnat i ,  m a is  ta ille  trés  variab le .

D ISC U SSIO N . N ous t ra i to n s  So nchus  
p a lm e n s i s  co m m e une  espéce distincte , et 
n o n  p as  co m m e une  v a r ié té  de S o n ch u s  
p i n n a t u s  p o u r  les ra iso n s  su ivan tes :

1. Le n o m b re  trés  fa ib le  de f leurs  p a r  
cap i tu le  (36— 4 8 ) ; c ’est le n o m b re  le plus

Fig. 30. Sonchus palmensis.  Distribution.

fa ib le  p a rm i  les espéces co n n u es  d u  genre  
S o nchus .

2. Les p éd o n cu le s  de S. pa lm ens i s  son t 
b e a u c o u p  p lu s  co u r ts  (2— 22 m m ) que 
ceux  d u  S. p in n a tu s  (1— 9 cm ). L a  p lu -  
p a r t  des p éd o n cu le s  de S. p a lm e n s i s  son t 
m o in s  de 15 m m  de longueu r.

3. Les cap i tu le s  chez S. p in n a tu s  son t 
p lu s  la rges  et p lu s  v o lu m in eu x  que chez 
S. pa lm ens is .

L es c a ra c té re s  m o rp h o lo g iq u e s  de ces 
deux  espéces so n t  en  généra l t ro p  diffé- 
r e n ts  p o u r  que  S. pa lm ens i s  pu isse  étre  
c o n s id é ré  c o m m e v a r ié té  de S. pinnatus .

L o w e  (1 8 6 8 ) écrit  å  p ro p o s  de cette 
espéce: «The C a n a r ia n  var. ß pa lm ens is  
YVB. t. 130, w ith  its m u c h  sm a lle r  f low ers, 
etc., r e q u ire s  f u r th e r  investigation . I t  
looks like so m e th in g  v e ry  d if fe re n t  f ro m  
a n y  of the  M ade ira  p la n t .» ;  ce qui est 
co n fo rm e  å n o tre  p o in t  de vue.

36. Sonchus canariensis (S c h .  B ip .)  
B o u l o s

B o u l o s  in Nytt Mag. Bot. 14: 14, 1967. — 
Lectotype: Bco de la Vierge, Gran Canaria, 
B o u r g e a u  15 (P!).

B ot. N o tise r, vo l. 127, 1974
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Fig. 31. Sonchus ccmariensis. Lectotype, 
B o u r g e a u  15 ( P !).

Sonchus pinnatus  A i t .  1789, var. canarien-  
sis S c h .  B ip . in W e b b  et B e r t h .  Hist. Nat. 
Iles Canar. 3: 411, 1849— 1850.

A rbrisseau ,  1 ,5— 2 ,5  m  de h a u te u r ,  
ram if ié ,  feuilles g la b re s  et p in n a tiséq u ée s ,  
in f lo rescence  låche. Tige  ligneuse, cy lind - 
r ique , pleine, ra m if ic a t io n s  ågées ru g u eu ses  
avec des traces  des feuilles, je u n es  tiges 
f leu r issan te s  creuses. Feuil les  caul inaires  
10— 4 0 X 6 — 12 cm , so u v en t  au r icu lées ,  
p in n a tiséq u ée s ;  lobes  opposés  ou a l te rnés ,
1— 6 X 0 ,3 — 1,2 cm, ±  tr ia n g u la i re s ,  
lancéolés  ou  linéa ires-lancéo lés ,  m a rg e s  
en tié res  ou lé g é rem en t denticu lées, so m m e t 
a igu; n e rv u re  m é d ia n e  p ro é m in e n te ,  ja u n e -  
b ru n å t r e ,  la rg e  å  la  base  et a t tén u ée  v e rs  
le som m et. Pédonc u le  1— 7 (3) cm, å 1— 2 
petites  brae tées .  Capitu les  1 0 X 8  m m  
lo r s q u ’ils son t fe rm és, 12— 1 5 X 2 5 — 30

B ot. N o tise r, v o l. 127, 1974

Fig. 32. Sonchus canariensis. Distribution. —- 
O; S. canariensis ssp. orotavensis

m m  p e n d a n t  1’an thése .  N o m b re  de f leu rs  
90— 165 p a r  cap itu le .  Écai l les  de I in v o l 
ucre  40— 57; les ex te rn es  10— 12, souvent 
p o ilu es -g lan d u le u se s  su r  le u rs  parties  
m éd ian es ,  2— 4 X 1 ,5 — 2 m m ; les in te r-  
m é d ia ire s  10— 18, m o ins  po ilues-g landu l
euses  que  les ex te rnes ,  6— 9 X 1 ,5 — 2 m m ; 
les in te rn es  20— 27, g labres, 8— 10X 0 ,8—
1,5 m m . Corolle  ja u n e ,  14— 15 m m . Ligule
7— 7,5 m m . T u b e  de la corolle  7— 7,5 m m . 
A n t h é r e s  3,5 m m . A k é n e s  3—-3,2X0,8—  
1,1 m m , ja u n e -b ru n å t r e s ,  b ru n å tr e s  ou 
n o irå t re s ,  co m p rim és ,  ±  e llip tiques ,  å  1—  
2 cötes s u r  c h a q u e  face , trés  rugueux  
t ra n s v e rs a le m e n t .  Aigre tte  6— 7 m m , 
cad u q u e .

D IS T R IB U T IO N . T en e r ife  et Gran 
C anaria ,  l ie s  C anaries ;  endém ique .

T e n e r i f e :  Mna Horca, Puerto Orotava, 
B u r c h a r d  s.n. (Z!); Risco de Oro, Puerto 
Orotava, B u r c h a r d  98 (M! MANCH! O!); 
Malpais, Orotava, P e r e z  s.n. (K!) — E ntre  
Mna Chaves et la mer, M urray  s.n. (BM! 
K!) — Abona-Granadilla, K u n t z e  s.n. (K!)
— Guia, ?T r is t r a m  s.n. (BM!) — Bco Hoya, 
S Hidalgo, 300 m, L id  s.n. (O!) — Mna Taco, 
Santa Cruz, B u r c h a r d  200 (MANCH! O! ZT!)
— Domingo, Icod de Los Vinos, Sc h r ö t e r  
s.n. (ZT!).
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G r a n  C a n a r i a :  Reo de la Virgen,
B o u r g e a u  15 (Lectotype P!); B o u r g e a u  873 
(BM! G! K! P !); B o u r g e a u  s.n. (G!) — SW 
San Fernando, M oya-Fontanales Rd., c. 800 
m, S u n d i n g  s.n. (O!) — Mna Gallego, above 
Cenobio de Valeron, 360 m, S u n d i n g  1698 
(O!) — Mna Doramas, 800 m, K u n k e l  9845 
(M!).

CA R A C TÉR ES ÉC O L O G IQ U E S E T  
R IO L O G IQ U E S. A rb r is se au  ra re ,  c ro it  
d a n s  les vallées pro tégées ,  å  u n e  a l t i tude  
de 300 å 800 m. F lo ra i s o n  de m a rs  å  m a i 
et f ru c t i f ic a t io n  d ’av r i l  å  m ai.

PA R T IC U L A R  IT É E S  PA LY N O LO G I- 
Q UES. E p a is s is se m e n t  p o la ire  assez 
a rc h a iq u e :  ty p e  1 ( S a  a d  1961) trés
ca ra c té r is t iq u e .

D ISC U SSIO N . S o n c h u s  canariens is  est 
u n e  espéce c a ra c té r isé e  p a r  le g ra n d  
n o m b re  des écailles de l ’in v o lu c re  (40—  
57). Les écailles ex te rn es  et la  p lu p a r t  
des in te rm é d ia i re s  so n t  souven t poilues- 
g landu leuses .  Les lobes  des feuilles son t 
en tiers  o u  lé g é re m e n t  den ticu lés  et ne 
d é p assen t  pas  1 cm  de d iam .

E n  généra l,  1’espéce est p o ly m o rp h e ,  
s u r to u t  en  ce qu i c o n ce rn e  la  fo rm e  des 
feuilles.

36 a . Sonchus canariensis (S c h .  B ip .)  B o u l o s  
s u b s p .  orotavensis B o u l o s

B o u l o s  in Nytt Mag. Bot. 14: 15, fig. 9, 
1967. — Holotype: Tenerife, Orotava, Bco 
San Antonio, 250 in, S v e n t e n i u s  s.n. (CAI!).

D IS T R IB U T IO N . T ene rife ,  l ie s  C anaries ;  
end ém iq u e .

T e n e r i f e :  Orotava, Bco San Antonio,
250 m, S v e n t e n i u s  s.n. (Holotype, CAI!).

CA RA C TÉRES ÉC O L O G IQ U E S E T  
B IO LO G IQ U E S. S o n c h u s  canariensis  ssp. 
oro tavens i s  est u n e  p la n te  trés  ra re ,  
c o n n u e  seu lem en t de la  co llec tion  d u  type. 
E lle  c ro i t  å  u n e  a l t i tu d e  de 250 m . 
F lo ra i s o n  et f ru c t i f ic a t io n  de m a rs  å  m ai.

D ISCU SSIO N . Les cap itu le s  chez S o n 
chus  canariensis  ssp. orotavens is  son t

Fig. 33. Sonchus canariensis ssp. orotavensis. 
Holotype, S v e n t e n i u s  s.n. (CAI!).

m o in s  g ra n d s  que  chez l ’espéce-type. Le 
n o m b re  de f leu rs  p a r  cap i tu le  est 50 
en v iro n ;  les feuilles so n t denses, au r i-  
culées, r é g u l ié re m e n t  p in n a tiséq u ée s  ä 
lobes ±  l inéa ire s  et en tiéres.

37. Sonchus fruticosus L. f i l .

L i n n a e u s  f i l . ,  Suppl. PI. 346, 1781; non 
S. fruticosus  J a c q .  1786; non S. fruticosus  
N o r o n h a ,  1790; nom. nud. — Lectotype: 
Madére, M a s o n  248 (P !).

Sonchus laevigatus W i l l d .  Enum. Hort. 
Berol. Suppl. 54, 1813.

S. tgralus W i l l d .  Enum . Hort. Berol. Suppl. 
53, 1813.

S. squarrosus  DC. Cat. Hort. Monsp. 147, 
1813.

NOMS VERNACULAIRES. En anglais: 
Shrubby Sow-thistle — En allemancl: S trauch
artige Gänsedistel — En portugais:  Sarralha.

A rb risseau ,  0 ,5 — 2 m  de h a u te u r ,  
ra m if ié  å  2 0 — 30  cm  de la  base, feuilles 
g randes ,  la rges  et g labres, cap itu le s  volu-

B o t. N o tise r, vo l. 127, 1974
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m in e u x  et n o m b re u x .  Racine  l igneuse  vers  
le collet, p iv o tan te .  Collet  ligneux, épais, 
n o n  ram if ié .  Tige  ligneuse, épaisse, ±  
cy l in d r iq u e  p o r t a n t  les bases  des feu illes  
ap re s  le u r  chu te .  Feuil les  caulinaires  20—  
7 0 X 1 0 — 18 cm, p e n n ip a r t i t e s  a p in n a t i 
séquées; lobes 4— 10 p a ire s ,  ±  t r i a n g u l 
aires, 1— 8 X 1 — 4 cm, m a rg e s  en tié res  ou 
i r ré g u l ié re m e n t  dentées, s o m m e t a r ro n d i ,  
ob tu s  ou  aigu, éspaces  in te r lo b a ire s  
a r ro n d is ;  n e rv u re  m é d ia n e  p ro ém in en te ,
4— 8 m m  å la base, a t tén u ée  vers  le 
som m et. P édoncu le  2— 11 cm, å u n e  
b rac tée  å la  base. Capitules  2,5— 3,5X
6— 8 cm  p e n d a n t  1’an thése .  N o m b re  de 
f leu rs  +  400 p a r  cap itu le .  Écail les  de 
Vinvolucre:  1’in v o lu c re  est c a ra c té r isé  p a r  
la  p résen ce  de 4— 8 b rae tées ,  au -dessous  
de 1’invo luc re  p ro p re ,  1— 1 ,5 X 2 — 3 m m , 
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Fig. 34. Sonchus fruticosus.  B o u l o s  s.n. 
(CAI!).

Fig. 35. Sonchus fruticosus.  Distribution.

coriaces ,  m a rg e s  en tiéres, s o m m e t o b tu s ;  
les écailles p ro p re s  60; les e x te rn e s  15, 
12— 1 6 X 4 — 6 m m , coriaces; les in te r-  
m é d ia ire s  11, 16— 2 0 X 3 — 5 m m ;  les
in te rn e s  34, 19— 2 2 X 1 ,5 — 2 m m . Corolle  
j a u n e ,  20— 27 m m . Ligule  11— 1 5 X 2 — 3 
m m . T u b e  de la corolle 9— 12 m m . 
A n th é r e s  4— 5 m m . A k é n e s  3,5— 4 ,5 X 1 ,2  
m m , j a u n e - b r u n å t r e s  ou ardoises , l in éa ire -  
é l l ip t iques , co m p rim és ,  å 2— 3 cötes 
p r in c ip a le s  s u r  c h a q u e  face, t r a n sv e rsa le -  
m e n t  ru g u e u x .  Aigre tte  12— 14 m m , ±  
cad u q u e .

D IS T R IB U T IO N . Ile de M adére , e n d é 
m ique .

M a d é r e :  Melhada Vhela, 800— 1200 m, 
M a n d o n  164 (BM! C! G! LE! P! W!) 
Rabagal, 900 m, B o r n m ü l l e r  888 (G! P! W!)
—  Camacha, L o w e  371 (G!); L o w e  s.n. (G!); 
B o u l o s  s.n. (B! BM! CAI! K!) — Grän
Curral, B o r n m ü l l e r  888 c (LD!) — Ribeiro 
Frio, L e m a n n  s.n. (CGE!) — Eira  de Fora, 
4 km N Camacha, Bo u lo s  s.n. (CAI! MPU! 
O!) — Yoäo Frino, 7 k m  N Camacha, B o u lo s  
s.n. (CAI! G!) — Palheiro Feirero, entre
Funchal et Camacha, B o u lo s  s.n. (BM! BR! 
CAI! G! K! P!) — Säo Vicente, L e m a n n  s.n. 
(CGE!) —- W  Sto Antonio, Cl a r k e  116 (K!)
— Riheira, V a h l  s.n. (C!) — Santa Luzia, 
L e m a n n  s.n. (CGE!) — s. loc. N o r m a n  s.n. 
(CGE!); M a so n  248 (PI); W e b b  s.n. (P! 
UPS!).

C A R A C T É R E S ÉC O L O G IQ U E S E T  
B IO L O G IQ U E S . A rb r is se au  c ro is san t  dans  
des s ta t io n s  ro ch eu ses  et c h a m p s  cultivés, 
e n t re  800 et 1200 m  d ’a lti tude . F lo ra iso n  
e t f ru c t i f ic a t io n  d ’av ril  å  aoüt.
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C A R A C T É R E S CA RYO LO G IQU ES. 2n 
=  18, S t e b b i n s  et al. (1953); R o u x  et 
B o u l o s  (1972).

D ISC U SSIO N . S o n c h u s  fru t i cosus  est 
u n e  espéce e n d é m iq u e  de 1’ile de M adére  
et c a ra c té r isé e  p ar :

1. Ses cap i tu le s  g ra n d s  et n o m b reu x .
2. L a  p re sen ce  de 4— 8 b rae tées  au- 

dessous  de l invo lucre .
3. Le g ra n d  n o m b re  de f leu rs  (400 

e n v i ro n ) ,  et des écailles d ’in v o lu c re  (60 
e n v i ro n ) ,  p a r  cap itu le .

4. Ses f leu rs  longues  (20— 27 m m ).
5. Ses feuilles longues  (a t te ig n an t 70 

cm) et la rges  (a t te ig n an t 18 cm ).

D ’ap ré s  W e b b  et B e r t h e l o t  (1840), 
S. f ru t i cosus  existe au x  lies C anaries , 
m a is  les éch a n ti l lo n s  d h e r b i e r  a p p a r te n a n t  
å cette espéce que  n o u s  avons  exam inés  
ne c o n f i rm e n t  p a s  ce dire, ca r  to u s  les 
spec im ens  p ro v ie n n e n t  de 1’ile de M adére.

38. Sonchus lidii B o u l o s

B o u l o s  in Nytt Mag. Bot. 14: 15, fig. 10, 
1967. — Holotype: Hierro, El Golfo, Los 
Llanillos, B o r n m ü l l e r  2538 (G!); déterminé 
Sonchus pinnatus  A i t .  v a r .  Canariensis S c h .  
B ip .

A rbrisseau ,  80— 140 cm  de h a u te u r ,  
feu illes  longues, cap i tu le s  g ra n d s  et 
n o m b reu x .  R ac ine  p iv o tan te ,  ligneuse  et 
ram ifiée . Collet  l igneux , ±  cy lin d riq u e ,  
solide, p le in , 4— 8 cm  d iam ., r a re m e n t  
ram ifié . Tige  l igneuse , ple ine, lisse, 
b la n c h å tre ,  ±  cy l in d r iq u e ,  ±  5 cm  d iam ., 
m o ins  épaisse  vers  le so m m e t;  tiges 
su p é r ieu re s  ru g u eu ses ,  p o r ta n t  les bases  
des feuilles a p ré s  le u r  ch u te ;  tiges f lo r i 
fé res  p re s q u e  nues , creuses, r ic h e m e n t  
ram ifiées. Feui l l es  caulinaires  g labres, 
coriaces, 30— 5 5 X 6 — 14 cm , d ev en a n t  
p lu s  courte s  g r a d u a le m e n t  vers  1’in flo res-  
cence, p in n a t is é q u é e s ;  lobes ±  12 paires , 
±  opposés, 3— 7 X 0 ,5 — 2 cm, les p lus  
longs au  m ilieu , ±  t r i a n g u la i re s  ou  
l inéa ires-e ll ip t iques ,  cou rbés  vers le som - 
3

m et, m a rg e s  en tiéres , s o m m e t p o in tu  et 
p iq u a n t ;  n e rv u re  m é d ia n e  p ro ém in en te ,  
3— 4 m m  d iam . å  la  base .  Pédoncu le  3— 8 
cm, lég é rem en t to m e n te u x  au-dessous  d u  
cap itu le ,  p lu s  to m e n te u x  å  la  base. Capi
tu les  2 X 4  cm  p e n d a n t  1’an thése .  N o m b re  
de f leu rs  ±  200 p a r  cap itu le .  Écail les  de 
Vinvo lucre  ±  52; les ex te rnes  9, 5— 7 X
2— 3,5 m m ; les i n t e r m e d i a t e s  16, 7— 13 
X 3 — 4 m m ; les in te rn es  27, 1,2— 1,5X  
1— 2 m m . Corolle  ja u n e ,  16— 18,5 m m . 
Ligule  8— 9,5 m m . T u b e  de la corolle  8—  
9,9 m m . A n th é r e s  4— 4,5 m m . A k é n e s  3—  
3 ,5 X 1 — 1,2 m m , b ru n å t re s ,  oblancéolés, 
å 2— 3 cötes  s u r  c h a q u e  face, fo r te m e n t  
ru g u e u x  t ra n s v e rs a le m e n t .  Aigre tte  8— 10 
m m , trés cad u q u e .

D IS T R IB U T IO N . H ie r ro ,  l ie s  C anaries ; 
en dém ique .

H i e r r o :  Los Llanillos, 200—300 m, El 
Golfo, B o r n m ü l l e r  2538 (Holotype G!); 
B o u l o s  s.n. (B! CAI! G! K! O!).

C A R A C TÉR ES ÉC O L O G IQ U E S E T  
B IO L O G IQ U E S. S o n c h u s  lidii c ro it  dans  
des s ta t io n s  re la t iv e m e n t  séches, su r  les 
b o rd u re s  des c h a m p s  de vignes d an s  la 
reg ion  de «El Golfo» de l ’ile d ’H ierro ,  å  
une  a l t i tu d e  de 200— 300 m. F lo ra iso n  et 
f ru c t i f ic a t io n  de m a rs  å  ju in .

CA R A C TÉR ES CARYOLOGIQUES. 2n 
=  18, R o u x  et B o u l o s  (1972).

D ISC U SSIO N . S o n c h u s  lidii  est u n e  
espéce en d é m iq u e  de l ’ile d ’H ie rro  et 
c a ra c té r isé e  p a r  ses feuilles longues, 
g lab re s  et coriaces ; les lobes son t +  
opposés ; sa  ram if ica t io n  f lo r i fé re  å  c a p i
tu les  n o m b re u x  et des pédo n cu les  longs 
(3— 8 cm) et p a r  le n o m b re  assez élevé 
des f leu rs  ( ±  200) e t des écailles d ’in v o l
ucre  ( ±  52) p a r  cap itu le .

39. Sonchus gandogeri P i t a r d

P i t a r d  in  P i t a r d  et P r o u s t ,  Iles Canar. 
Fl. Archipel 260, 1908. —  Holotype: Hierro, 
Riscos de Casitas, P i t a r d  s.n . (P ! ) ;  isotype
(Gl).

B ot. N o tise r, vo l. 127,1974
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F is .  36. Sonchus lidii. Holotype, B o r n m ü l l e r  
2538 (G!).

A rb ris se au ,  1— 1,8 m  de h a u te u r ,  å 
t ro n c  v o lu m in eu x ,  ram if ié ,  tiges b la n ch -  
å tres. Rac ine  l igneuse, r ic h e m e n t  ram ifiée . 
Collet l igneux , 10— 15 cm  d iam ., ram ifié .  
Tige  l igneuse , i r ré g u l ié re m e n t  ram ifiée ,  
ra m e a u x  v o lu m in eu x , b la n c h å tre s ;  tiges 
f lo r ifé res  30— 50 cm, cy l ind riques ,  creuses. 
Feuil les  caulinaires  10— 3 0 X 4 — 10 cm, 
g roupées  å  1’e x tré m ité  des ra m e a u x ,  
g labres, coriaces, p in n a t is é q u é e s ;  lobes 
lo n g u e m e n t  t r iangu la ires - lancéo lés ,  en tié res  
ou  lé g é rem en t  dentés, a igus, 2— 5 X 0 ,3 —  
0,8 cm, espaces  in te r lo b a ire s  a r ro n d is ;  
n e rv u re  m é d ia n e  p ro ém in en te .  Pédoncule
5— 30 m m , å  u n e  petite  b rac tée .  Capitules  
n o m b re u x ,  d an s  u n e  in f lo rescence  étalée, 
1 5 X 4 — 6 m m . N o m b re  de f leu rs  ±  60 
p a r  cap itu le .  Écail les  de Vinvolucre  24—  
30; les ex te rn es  8— 10, 2,5— 5 ,5 X 1 — 1,5 
m m ; les in te rm é d ia i re s  7— 8, 8— 1 0 X 1 ,5  
m m ; les in te rn es  9— 12, 9— 1 0 X 0 ,7 — 1,2 
m m . Corolle  6— 7 m m . T u b e  de la corolle
6— 7 m m . A n th é r e s  4,25— 4,5 m m . A ké n es
B ot. N o tise r, v o l. 127, 1974
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Fig. 37. Sonchus lidii. Distribution.

2,5— 2 ,7 5 X 0 ,8  m m , b ru n å t r e s ,  ob lancéo lés  
å e llip t iques , å 2— 3 cötes su r  c h a q u e  
face, ru g u e u x .  Aigre tte  6— 7 m m , caduque .

D IS T R IB U T IO N . H ie rro ,  l ie s  C anarie s ;  
end ém iq u e .

H i e r r o :  Biscos de Casilas, 50— 100 m,
El Golfo, P it a r d  s.n. (Holotype P !, isotype 
G!) — Las Lapas, El Golfo, B o u l o s  s.n. (B! 
BM! CAI! G! K! MPU!).

C A R A C T É R E S ÉC O L O G IQ U E S E T  
B IO L O G IQ U E S. S o n c h u s  gandoger i  est 
une p la n te ,  p o u s sa n t  s u r  les ro c h e rs  m a r i 
tim es secs et ensoleillés  et su r  les b o rd u re s  
des c h a m p s  de vignes å  u n e  a l t i tu d e  de 50 
å 300 m . F lo r a i s o n  et f ru c t i f ic a t io n  de 
m a rs  å  ju in .

C A R A C T É R E S CA RYO LO G IQU ES. 2n 
=  18, R o u x  et B o u l o s  (1972).

P A R T IC U L A R IT É E S  PA L Y N O LO G I- 
QUES. B ases des ép ines  tré s  évasées et 
régu liéres ,  et n o n  en  esca lie r  co m m e c ’est 
le cas chez la  p lu p a r t  des espéces d u  genre.

D ISC U SSIO N . S o n c h u s  gandoger i  est 
c a ra c té r i sé  p a r  ses tiges b la n c h å t r e s  et 
vo lum ineuses ,  le n o n rb re  fa ib le  des f leu rs



K .»t G.

REVISION SYSTÉMATIQUE DU GENRE SONCHUS V 35

Fig. 38. Sonchus gandogeri. H o lo type ,  P i t a r d  
s.n. (P!).

(60 en v iro n )  ei des écailles d ’in v o lu c re  
(24— 30) p a r  cap itu le .  Les feuilles  son t 
coriaces  å lobes lo n g u e m e n t  t r ian g u la ire s .

40. S o n c h u s  p i ta rd i i  B o u l o s

B o u l o s  in Nytt Mag. Bot. 14:17, fig. 11 
a, b, 1967. — Holotype: Los Llanillos, El 
Golfo, Hierro, B o u l o s  s.n. (CAI!); isotypes 
(B! BM! BR! CAI! G! K! LD! MPU! O! P!).

A rb risseau ,  1— 2 in de h a u te u r ,  r iche -  
m e n t  ram if ié ,  in f lo rescence  g ra n d e  et 
lache, feu illes  g ro u p ées  å la  base  de 
1 'inflorescence, tiges p re sq u e  nues. Collet  
l igneux, v o lu m in e u x  et r ic h e m e n t  ram if ié .  
Tige  g r iså tre ,  ligneuse, p le ine, ram if iée ,  
1— 3 cm diam . Feuil les  caulinaires  10—

Fig. 39. Sonchus gandogeri. Distribution.

3 5 X 2 — 8 cm, g ro u p ées  å  1’e x tré m ité  des 
ra m e a u x ,  g lab re s  su r  la  face supérieu re ,  
lé g é rem en t p u b escen tes  su r  la  face  in- 
fé r ie u re  s u r to u t  å 1'état juvén ile ,  p in n a t i 
séquées; lobes opposés  o u  i r ré g u l ié re 
m e n t  disposés, t r ia n g u la i re s  o u  oblongs- 
lancéo lés,  1— 4 X 0 ,4 — 0,8 cm, lobe te rm in a l  
p lu s  long  el large, m arg es  en tiéres , r a r e 
m e n t  å 1— 2 m u c ro n s  s u r  la  p a r t ie  
sup ér ie re .  Pédoncu le  å  l’aisselle  d ’u n e  
pe tite  b rac tée ,  g labre , 0,5— 6 cm. Capitules  
n o m b re u x  dans  u n e  in f lo rescence  40— 70 
cm  d iam . å  p lu s ie u rs  b ra n c h e s ,  lå ch e ;  
cap i tu le s  v ar iab les  m é m e  s u r  la m é m e  
p lan te ,  5— 1 2 X 1 0 — 18 nun , p lus  la rges  
p e n d a n t  ra n th é se .  N o m b re  de f leu rs  +  
130 p a r  cap itu le .  Écail les  de Vinvolucre  
±  35; les ex te rn es  12, 3— 1 0 X 1 ,5 — 3 m m ; 
les in te rm é d ia i re s  10, 14— 1 8 X 2  m m ; les 
in te rn es  13, 16— 1 8 X 2  m m . Corolle
j a u n å t re ,  15 m m . Ligule  7 m m . T u b e  de 
la corolle  8 m m . A n th é r e s  4,5 m m . A k é n e s
2,5— 2 ,7 5 X 1  m m , b ru n å tr e s ,  b ru n - ja u n -  
å t re s  ou crém e, ob lancéo lés , å 2— 3 cötes 
s u r  c h a q u e  face, ru g u eu x . Aigre tte  6 m m , 
cad u q u e .

D IS T R IB U T IO N . H ie rro ,  lies  C anaries ;  
end ém iq u e .

B ot. N o tise r, vo l. 127, 1974
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Fig. 40. Sonchus pitarclii. H o lo ty p e ,  B o u l o s  s.n. (CAI!).

H i e r r o :  Los Llanillos, El Golfo, B o u l o s  
s.n.. (Holotype CAI!, isotypes B! BM! BR! 
CAI! G! K! LD! MPU! O! P!) — Las Lapas, 
El Golfo, B o u l o s  s.n. (CAI! G! K!).

CA R A C TÉR ES É C O L O G IQ U E S  E T  
B IO L O G IQ U E S. S o n c h u s  pi tard i i  est une  
p la n te  assez c o m m u n e  d a n s  la  rég ion  de 
Los L lan illos ,  E l  Golfo, ile d ’H ie rro .  Elle 
c ro it  d an s  des s ta t ions  séches s u r  les 
b o rd u re s  des ch a m p s ,  p ré s  des m a iso n s  
ru ra le s  å  une  a l t i tu d e  de 300 m  env iron . 
F lo r a i s o n  et f ru c t i f ic a t io n  de m a rs  å  ju in .

CA R A C TÉR ES CARYOLOGIQUES. 2n 
=  18, R o u x  et B o u l o s  (1972).

PA R T IC U L A R  IT É E S  PA LY N O LO G I- 
QUES. L ’ep a iss issem en t p o la ire  p résen te
Bot. N o tise r, vo l. 127, 1974

u n e  e x tre m e  h é té ro g én é itée ;  le n o m b re  
d ’ép ines  p o la ire s  est trés  v a r iab le ;  1’épais- 
s e u r  de c ré te  va r ie  elle m é m e  beau co u p . 
Ces c a ra c té re s  p a ly n o lo g iq u e  so n t  en  
acc o rd  avec n o t r e  in t e rp re ta t io n  concer-  
n a n t  la n a tu r e  h y b r id e  de cette espéce 
(vo ir  la  d iscuss ion ) .

D ISC U SSIO N . 11 n o u s  sem b le  que Son-  
e lm s  pi tard ii  est u n e  espéce h y b r id e  
n a tu re l le  e n t re  S. gandoger i  et S. lidii. 
Les c a ra c té re s  m o rp h o lo g iq u e s  et pa ly n o -  
log iques  c o n f i rm e n t  n o tre  p o in t  de vue. 
E n  effet, les cap i tu le s ,  les tiges, les feuilles, 
etc., p o ssé d e n t  des c a ra c té re s  in ter-  
m é d ia ire s  e n t re  S. gandoger i  et S. lidii. 
N o u s  av o n s  r e m a r q u é  au ss i  q u  u n  fo r t  
p o u rc e n ta g e  (p lus de 60) des akénes  est
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Fig. 41. Sonchus  pitardii.  Distribution.

sterile  qu i est en  fa v e u r  de la  n a tu re  
h y b r id e  de n o t r e  espéce. D ans  l ’a ire  
occupée  p a r  les tro is  espéces m e n tio n n ée s  
ci-dessus, n o u s  av o n s  observé  que  S. p i 
tardii  est 1’espéce la p lu s  com m u n e .  Cette 
p lan te  est done , u n  h y b r id e  qui posséde  
des c a ra c té re s  p lu s  fav o rab les ,  que ceux 
de ses p a re n ts  å l ’a d a p ta t io n  aux  d if fé re n ts  
m ilieux.
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W h ils t  u n d e r ta k in g  co llections  in  v a r i 
ous p a r ts  o f  T ie r r a  del F u eg o  as p a r t  of a 
g enera l su rv e y  c o n ce rn ed  w ith  p re p a r in g  
a  m o d e rn  t r e a tm e n t  of the  v a sc u la r  f lo ra  
of the  a rch ip e lag o  a n u m b e r  of species 
hav e  been d iscovered  w h ic h  w ere  h i th e r to  
u n k n o w n  f ro m  the  area . F ive  species w ere 
re p o r te d  a n d  c o m m en te d  u p o n  b y  M o o r e  
(1970) a n d  th is  p a p e r  reco rd s  the  o c c u r 
rence  of a  f u r th e r  10 species, on ly  one of 
w h ich  w as  su spec ted  to be  p re s e n t  by 
ea r l ie r  w o rk ers .

Spergularia marina (L.) G r i s e b .

T h is  species is co m m o n  in  coasta l and  
in la n d  sa line  a reas  in  E u ro p e  and  the  
A m ericas, be ing  reco rd ed  as f a r  s o u th  as 
P rov .  S a n ta  Cruz in A rg en tin a  ( M a r t i n e z -  
C r o v e t t o  1967) an d  a long  the  S tra i ts  of 
M agellan  in  Chile ( G r i s e b a c h  1856). It 
a p p e a rs  likely  th a t  a n u m b e r  of C hilean 
reco rd s  f o r  S. m e d ia  (L.) P r e s l  given by 
R o s s b a c h  (1943) a p p ly  to  th is  species, 
w h ile  th e  m a te r ia l  f ro m  the  F a lk la n d  I s 
lan d s  e r ro n e o u s ly  a sc r ib e d  to S. m ed ia  
b y  M o o r e  (1968) h as  been  sh o w n  to b e 
long to S. m a rg in a ta  ( M o o r e  1973). 
H u l t é n  (1971) cons ide rs  the  species to 
be in t ro d u c e d  in to  S ou th  A m erica.

Spergu lar ia  m arg ina ta  h as  n o t  been  
d ef in i te ly  r e c o rd e d  h i th e r to  f ro m  T ie r ra  
del Fnego , a l th o u g h  A l b o f f  (1897) lists 
its o c c u r re n c e  b u t  w i th o u t  d o c u m e n ta t io n .

M A T E R IA L  SEEN . A r  g e n t i n  a. 
T ie r r a  del F u eg o : E s ta n c ia  V iam onte ,
B a r r ie n to s  S tream , f la t  m u d d y  a re a  by  
sea, 10.1. 1971. G o o d a l l  3311 (BAB, LTR, 
M ICH, NA, R N P G ) ; 16.V. 1972, G o o d a l l  
4263 (LTR, R N P G ).

Euphorbia portulacoides S p r e n g e l

T h is  v e ry  v a r ia b le  species is w id e sp re a d  
in  t e m p e ra te  S o u th  A m erica, be ing  r e 
co rd ed  in  th e  l i te r a tu re  as o ccu r r in g  s o u th 
w a rd s  to  th e  S tra i ts  of M agellan . T h e  
s o u th e rn  P a ta g o n ia n  p la n ts  a re  o f  very  
red u ce d  s ta tu re  a n d  w ere  d is t ingu ished  
by  S k o t t s b e r g  (1916) as fo rm a  nana.  
D u s é n  (1900) lists the  species f ro m  east 
P a ta g o n ia  b u t  gives no  loca lity  a n d  does 
n o t  c o m m e n t  on  its m o rp h o lo g y .

T h e  F u e g ia n  m a te r ia l ,  co llec ted  fro m  
the  so u th  sh o re  of th e  S tra i ts  of M agellan, 
c o m p rise s  v e ry  re d u c e d  cu sh io n s  p a r t ia l ly  
h id d e n  by  th e  coasta l sands. I t  seems 
v e ry  close to S k o t t s b e r g ’s fo rm a  nana
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an d  a p p e a r s  to c o r re s p o n d  to ssp. m a jo r  
var. andens is ,  as suggested  by  C r o i z a t  
(1943). H o w ev er ,  as C a r r e r a  (1965) h as  
p o in ted  out, the  in fra sp ec if ic  ta x o n o m y  
o f  E. p o r tu lac o ides  is no t  v e ry  s a t is 
fa c to ry  a n d  a  m o d e rn  rev is ion  is necessa ry .

M A T E R IA L  S E E N . C h i l e .  T ie r r a  del 
F uego : S.W . of P u n ta  C ata lina , C uarto  

I C horillo , 52°39 'S .,  68°5 9 'W .,  op en  san d
and  pebb les  a t top  of beach ,  7.XI. 1971,
M o o r e  2354 (K, L T R , U PS).

Lathyrus nervosus L a m .

B u r k a r t  (1935) re c o rd s  th is  species 
f ro m  S. B raz il  a n d  U ru g u a y  s o u th w a rd s  
to Lago A rgen tino  in  p rov .  S a n ta  Cruz, 
A rgen tina , w hile  it is c ited  f ro m  ju s t  n o r th  
of th e  S tra i ts  of M agellan  in  Chile (Cerro 
T o ro ,  p ro v .  M agallanes) b y  D u s é n  (1900). 
A lthough  a r a th e r  co n sp icu o u s  p la n t ,  we 
h av e  o n ly  fo u n d  one p o p u la t io n  of this 
species, in  c o n t ra s t  to the  co m m o n  o c c u r 
ren ce  in  T ie r r a  del F u eg o  of the e q u a l ly  
w id e sp re a d  L. mage l lan icus  L a m .

M A T E R IA L  SE E N . C h  i 1 e. T i e r r a  del 
F uego : 32 k m  S. of P o rv e n i r  o n  ro a d  to 
Caleta  J o se f in a  (O nais in), steep soil s lope 
n e a r  B a h ia  Inu ti l ,  53°26 'S ., 7 0 °0 4 'W „
2.XII. 1971, M o o r e  & G o o d a l l  2 (BAB, 
K, LTR, M ICH, MU, NA, RNPG, SI).

Androsace pusilla ( D u s é n )  L o u r t e i g

T h is  species h a s  h i th e r to  been  k n o w n  
from  th e  p ro v in ces  of s o u th e rn  P a ta g o n ia  
in the  a rea  R io  N egro, N euquen  a n d  S a n ta  

I Cruz, A rgen tina , reac h in g  its s o u th e rn

I l im it  in  the  Rio Gallegos valley, prov.
S an ta  Cruz, w h e re  it w as  firs t  co llec ted  
( D u s é n  1900; L o u r t e i g  1942). It is a 
m in u te  p la n t  w h ic h  a p p e a rs  to  h av e  a 
v ery  s h o r t  g ro w in g  cycle and ,  be ing  easily  
overlooked , is p ro b a b ly  m o re  f r e q u e n t  
th a n  th e  few re c o rd s  suggest. In  1971 w e 
ca re fu l ly  s ea rch ed  the  a r e a  w h e re  the  
species w as collected  tw o 3̂ ears p rev io u s ly  
b u t  could  f ind  no t r a c e  of it.

M A T E R IA L  SE E N . C h i l e .  T ie r r a  del 
F u eg o : E s ta n c ia  Lago Gaviota, c. 12 k m  
N. of ju n c t io n  w ith  ro ad  f ro m  San 
S ebas tian  to Cale ta  Jo se f in a  (O naisin), 
sa line  g rass lan d ,  29.1. 1969, G o o d a l l  2197 
(RN PG ).

Benthamiella patagonica S p e g .

T h is  ty p ic a l ly  P a ta g o n ia n  genus  of 
c h a s m o p h y te s  h as  n o t  been  p rev io u s ly  
k n o w n  to o c c u r  in  T ie r r a  del Fuego. I t  
w as  d iscovered  on one of the  d ry  m ese tas  
in  the  n o r th  ea s te rn  p a r t  of Is la  G rande, 
w h ich  p re se n t  h a b i ta ts  s im i la r  to  those  
of th e  a r id  P a ta g o n ia n  m esas. I t o c c u rre d  
in  o p en  soil a n d  ro ck  a rea s  in c o m p a n y  
w ith ,  a m o n g  o thers ,  Oreopolus  glacialis  
( P o e p p .  & E n d l . )  R i c a r d i  a n d  Valer iana  
sedifo l ia  d ’U r v . ,  species w h ich  a re  r a r e  
in  F u eg ia  w h e re  th e y  a re  on ly  k n o w n  
w ith  c e r ta in ty  f ro m  E s ta n c ia  S arm ien to , 
so m e w h a t  s o u th  of th is  loca lity  and  
E s ta n c ia  V icuna  across  th e  b o rd e r  in  
Chile. B e n th a m ie l la  pa tagonica  is qu ite  
a b u n d a n t  in  its on ly  k n o w n  F u eg ian  
loca lity  a n d  the  p lan ts  show ed  som e d i f 
fe rences  f ro m  the P a ta g o n ia n  m a te r ia l .  
O u r  F u e g ia n  spec im ens  hav e  r a th e r  m o re  
acu te  ca lyx-lobes  th a n  ty p ica l  m a te r ia l ,  
w hile  the  leaves a re  so m etim es  acu te  w ith  
a  w ide  b u t  n o t  co n sp icu o u s ly  am plex i-  
cau lo u s  b a sa l  shea th .  I t  is possib le  th a t  
these d iffe rences  w ill necess ita te  th e  
reco g n i t io n  of a d is tinc t subspecies  in  
T ie r r a  del F u eg o  b u t  in  v iew  of the few  
co llections  of B. pa tagonica  s tud ied  f ro m  
m a in la n d  P a ta g o n ia  it m ig h t  be b e t te r  to 
aw a it  f u r th e r  in fo rm a t io n  on its v a r ia 
tion. T h e  species w as  p re v io u s ly  k n o w n  
f ro m  G h u b u t a n d  N.E. S a n ta  Cruz p r o 
vince in  A rg en tin a  ( S o r i a n o  1948) so th a t  
its d isco v ery  in  T ie r r a  del F u eg o  rep re sen ts  
a s o u th w a rd  ex tens ion  of its ran g e  of 
som e 800 km .

M A T E R IA L  SEEN . A r g e n  t i n  a. T ie r r a  
del F uego : E s ta n c ia  S an  Ju lio ,  Cerro
H ongo , 53°40 'S ., 68°30 'W ., e ro d ed  s a n d 
s tone  hill, c. 150 m, su m m it  a re a  am ong
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rocks  a n d  o p e n  sand , 20. XI. 1971, 
G o o d a l l  3956 (AAH, MU, NA, R N PG , 
UC); M o o r e  2563 (H, K, L T R , U P S );  
B o e l c k e  15092 (BAA).

L i t to r e l la  a u s t r a l i s  G r i s e b .  e x  S k o t t s r .

T h is  r a r e  species  w as  p re v io u s ly  k n o w n  
f ro m  the F a lk l a n d  Is lan d s  a n d  f ro m  A ndean  
P a ta g o n ia  b e tw e e n  lat. 40°10 'S . and  lat. 
48°50 'S . ( S k o t t s b e r g  1911). Its  d iscovery  
on  b o th  n o r t h e r n  a n d  s o u th e rn  coasts  of 
the  Is la  G ran d e  of T ie r r a  del F u eg o  co n se 
q u en t ly  r e p re s e n ts  a s o u th w a rd  ex tens ion  
of som e 700 k m . I t  h a s  p ro v e d  to be 
locally  qu ite  a b u n d a n t  in  th o se  f r e s h w a te r  
lakes  a n d  s t re a m s  w h e re  it h a s  b een  fo u n d ,  
tend ing  to o c c u r  s u b m erg ed  in  w a te r  u p  
to 0.6 m  deep . H e re  the  p la n ts  a t ta in  th e i r  
m a x im u m  h e ig h t  of 5— 6 cm, being  m u c h  
m o re  s tu n te d  in  th e  shallow s.

M A T E R IA L  SE E N . A r  g e n  t  i n  a. T ie r ra  
del F uego : E s ta n c ia  H a rb e r to n ,  Is la
Gable, C am p o s  E sq u ila d o s  a n d  Gaviota, 
su b m erg ed  in  tw o  lakes, 10.III .  1970, 
G o o d a l l  2467 (BAB, L T R , M ICH, MU, 
NA, RN PG , SI, UC, U S ) ; Is la  Gable, Lago 
G rande  a n d  L ago  T r ian g u lo ,  w a te r  m a rg in ,
11.III .  1970, G o o d a l l  2475 (R N PG ); Is la  
Gable, R o u n d  L ake ,  24.11. 1971, G o o d a l l  
3644 (BAB, L T R , M ICH, MU, N A ) ; 
E s ta n c ia  Cullen, Rio Cullen, on  ro a d  to 
C hilean  f r o n t i e r  n e a r  pues to , 6.1. 1971, 
G o o d a l l  3174 (BAB, L T R , MICH, NA, 
RN PG , SI, UC).

B oop is  p a ta g o n ic a  S p e g .

T h ro u g h o u t  m o s t  of the l i t to ra l  reg ion  
of n o r th  a n d  east F u e g ia  Boop is  austral is  
D e c n e  o cc u rs  q u i te  f r e q u e n t ly  in  su itab le  
h ab i ta ts .  B. patagonica ,  w h ic h  w as  p re v i 
ous ly  k n o w n  o n ly  f ro m  N.E. S a n ta  Cruz 
p ro v in ce  ( P o n t i r o l i  1963), can  be d is t in 
gu ished  f r o m  th e  w id e s p re a d  species b y  
th e  co ro lla  b e in g  w id e r  a t  the  base, th e  
f i lam en ts  b e ing  jo in e d  in to  a tube , th e  
sm a lle r  size o f  th e  p la n t  a n d  th e  r a th e r  
d if fe re n t  a r r a n g e m e n t  of th e  f low ers. T h e  
Bot. Notiser, vol. 127, 1974

F u e g ia n  p la n t  agrees  w ith  the  s p ec im en s  
i l lu s t ra te d  b y  D u s é n  (1907 t. 3, t. 8).

M A T E R IA L  SE E N . C h i l e .  T i e r r a  del 
F uego : E s ta n c ia  Lago Gaviota, N. of San  
Sebas tian , g ra ssy  p la in  n e a r  sm a l l  lake ,
29.1. 1969, G o o d a l l  2054 (LTR , NA, 
R N PG ).

Z a n n ic h e l l ia  p a lu s t r i s  L.

T h is  ex tre m e ly  w id e sp re a d  species, 
w h ic h  occu rs  o v e r  m u c h  of the  N o r th e rn  
H em isp h e re ,  t e m p e ra te  A frica, I n d ia  an d  
N ew  Z ea land , is f r e q u e n t  in  S o u th  A m erica  
w h e re  it h a s  p rev io u s ly  b een  fo u n d  as fa r  
sou th  as P u e r to  D eseado, p ro v .  S an ta  
Cruz, A rg e n tin a  ( C o r r e a  1969) a n d  U l
t im a  E s p e ra n z a ,  prov . M agallanes ,  Chile 
( S k o t t s b e r g  1926). In  one of the  tw o 
F u e g ia n  localities  fo r  the  species its h a b i ta t  
a p p e a rs  to  be no  m o re  th a n  a b o u t  10—  
12 y ea rs  old, re su lt in g  f ro m  c o n s tru c t io n  
w o rk .  T h e re  is th u s  c lear  ev idence  fo r  the  
t r a n s p o r t  of th e  species w i th in  T ie r r a  del 
Fuego ,  even  th o u g h  its a p p a r e n t  absence  
h i th e r to  p r o b a b ly  resu lts  f ro m  u n d e r 
collecting  r a th e r  th a n  rece n t  in t ro d u c t io n .

M A T E R IA L  SE E N . A r g e n  t i n  a. T ie r r a  
del F u eg o : E s ta n c ia  Jose  M enendez , Rio 
G rande, n e w  ro a d  b r id g e  c a r ry in g  r u ta  3, 
sm all  p o n d , 31.XII. 1970, G o o d a l l  2922 
(BAB, L T R , M ICH, MU, NA, R N PG , SI, 
U C ); E s ta n c ia  V iam onte , D u c k  P o n d ,  5.II. 
1972, leg. M. W e l l e r ,  G o o d a l l  4172 
(LTR, R N P G ).

K u p p ia  f i l ifo lia  ( P h i l . )  S k o t t s b .

T h is  species  o f  salt o r  b ra c k is h  creeks 
and ,  less c o m m o n ly ,  fresh  w a te r ,  w hich  
w as  desc r ibed  f ro m  N. Chile (prov. Ata
cam a) ,  w as  k n o w n  in  th e  s o u th e rn  p a r t  of 
p rov .  M agallanes ,  Chile, n e a r  Seno S kyring  
( S k o t t s b e r g  1916) a n d  n e a r  P u n ta  A renas 
( D u s é n  1900). I t  w as rec e n t ly  collected in  
the  F a lk la n d  Is lan d s  ( M o o r e  1973) and 
its d isco v ery  in  T ie r r a  del F u eg o  is no t 
a l to g e th e r  unexpec ted .  T h e  species h a s  not
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Table 1. The difference between Phaiophleps lyckholmi  and P. biflora.
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Character P. biflora P. lyckholmi

Plant-height (cm) ..................................................  9— 70
Rasal leaves, num ber ...........................................  (1— )2—3(—5)
Rasal leaves, length, including sheath (cm) . 10—29
Cauline leaves, length (cm) .................................  6.5—22
Ridges on leaves and stems ................................. straight, smooth

Peduncle-length (cm) .................................................... up to 11
Flowers, num ber ....................................................  1— 7
Pedicels, length (mm) .......................................  25— 50
Corolla, length (mm) .......................................  21—37
Corolla-tube, length (mm) ...................................  11— 18
Corolla-tube, w idth (mm) ...................................  4— 8
Corolla-tube, shape ................................................ infundibuliform
Coro 11a-lobes, shape .....................................................  apex acute

Corolla-colour ........................................................... white or cream, with
purple stripes

Filament-tube, length (mm) ......................................  10 — 13
Ovary-length (mm) .......................................................... 2.1— 3
Ovary-width (mm) ................................................ 1.5— 2.2

6— 21.5 
1—3 (—4)
3 — 9.6 
3.8— 6.1 

Usually undulate, 
tuberculate 

0—2.5 
(1— )3(—4)

15— 29
16— 25 

7— 12 
3— 6.5

±  cylindrical 
apex ±  obtuse and 

apiculate 
dark  burgundy red to 

reddish-brown
7.5— 11.5
3.6— 4.5 

2—3

b een  re p o r te d  f ro m  m a in la n d  P a ta g o n ia  
( C o r r e a  1969) b u t  it seems likely  to have  
been  ove rlooked .

T h e  ta x o n o m ic  s ta tu s  of these  p la n ts  
is s till op en  to  f u r th e r  w o rk .  T h ey  w ere  
c o n s id e re d  to be d is t in g u ish ed  f ro m  R.  
m a r i t i m a  L. o n  th e i r  le a f -a n a to m y  by 
H a g s t r ö m  (1911), w h o  gave the  a u s t ra l  
p la n ts  the n a m e  R. ob tasa  H a g s t r . ,  b u t  
a  f u r th e r  s tu d y  of the  v a r ia t io n  w ith in  
R. m a r i t im a  s. lat. is m u c h  to  be desired .

M A T E R IA L  S E E N . A r  g e n  t  i n  a. T ie r ra  
del F u eg o : R io  L a p a ta ia ,  ‘L a g u n a  V erde’,
2 .III .  1970, G o o d a l l  2415 (BAR, LTR, 
M ICH, NA, R N PG , SI, U C ) ; 6.XII. 1970, 
G o o d a l l  2627 (BAB, LTR, M ICH, MU, 
NA, SI, UC); E s ta n c ia  H a rb e r to n ,  Second 
W e s t  Creek, b r a c k i s h  pools  a n d  s tream ,
21.1. 1972, leg. M. W e l l e r ,  G o o d a l l  4162 
(R N PG ); 19.11. 1972, G o o d a l l  4185 (AAH, 
BAB, L T R , M ICH, MU, NA, R N P G );  Lago 
F a g n a n o ,  sm all  lak e  on  N. side, 4 .II. 1972, 
leg. M. W e l l e r ,  G o o d a l l  4167 (LTR, 
R N P G ) ; E s ta n c ia  Jo se  M enendez, Lago 
San  Luis, 5.II. 1972, leg. M. W e l l e r ,  
G o o d a l l  4174 (LTR, R N PG ).

Phaiophleps lyckholmi ( D u s é n )
R. C. F o s t e r

T his  species w as d esc r ibed  b y  D u s é n  
(1900) as a m e m b e r  of the  genus  S y m -  
p h y o s t e m o n ,  on ly  th e  ty p e  co llec tion  being  
k n o w n .  S k o t t s b e r g  (1916), in  c o m m en tin g  
on  f u r th e r  co llections, a lso  f r o m  S. P a t a 
gonia , n o te d  th a t  th e  species m ig h t  be 
o n ly  a n  a lp in e  fo rm  of the  w id e sp re a d
S. bi f lora  T h u n b .  R a v e n n a  (1964), in the  
m o s t  re c e n t  c o n s id e ra t io n  of th e  species, 
p la ced  it in s y n o n y m y  w ith  P h a io p h le p s  
bif lora  ( T h u n b . )  R. C. F o s t e r .

M ateria l  r e fe ra b le  to P. l y c k h o l m i  h as  
b een  d iscovered  in  severa l localit ies  in 
T i e r r a  del Fuego , w h e re  it w as  p rev io u s ly  
u n k n o w n ,  a n d  w e hav e  been  ab le  to r e 
ex am in e  the  q u es t io n  of its s ta tu s .  As a 
re s u l t  w e h av e  dec ided  th a t  th e  species 
d esc r ibed  by  D u s é n  sh o u ld  be re ta in ed ,  
since it d if fe rs  f ro m  P h a io p h le p s  bif lora  
in  a n u m b e r  of m o rp h o lo g ic a l  f ea tu re s  
(Table  1) a n d  in  its h a b i ta t  p re fe ren ces .

P. l y c k h o l m i  seem s to h a v e  a  m u c h  
m o re  re s tr ic ted  d is t r ib u t io n  t h a n  P. bi
f lo ra  (Fig. 1), o c c u r r in g  on ly  o n  the  u p p e r  
s lopes  of m o u n ta in s  in  th e  d r ie r  p a r ts  of
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Fig. 1. Map of southern Patagonia and Tierra 
del Fuego showing the know n distribution of 
Phaiophleps lyckholmi  ( D u s é n )  R. C. F o s t e r .

S o u th e rn  P a ta g o n ia  a n d  N.E. T ie r r a  del 
Fuego. F u r th e rm o re ,  i t  h as  no t  been  fo u n d  
below  ab o u t 150 m  a n d  u su a l ly  occu rs  
a t m u c h  h ig h e r  a lt i tudes .  In  all localities  
P. l y c k h o l m i  in h a b i ts  sh a l lo w  s to n y  soil 
o r screes, r a th e r  b a re  h a b i ta ts  in  Avhich 
c o m p e ti t io n  is v e ry  low  o r  absen t.  In  
c o n tra s t ,  P. b i f lora  is w id esp read  in  
T ie r r a  del Fuego , excep t in  the  h ig h  r a i n 
fall a rea s  an d  on  the  m o u n ta in s .  I t  r a r e ly  
occu rs  a t  e levations above  150 m  a n d  
a p p a re n t ly  com petes  well, be ing  a  f r e 
q u e n t  co m p o n e n t  of d w a r f  h e a th  o r  s c ru b  
d o m in a te d  by  E m p e t r u m ,  P e r n e t t y a  etc.

T h e  tw o species a p p e a r  to  be gen era lly  
s e p a ra te d  b y  th e ir  h a b i ta t  p re fe rences .  
T h e y  a re  sy m p a tr ic  in  on ly  one loca li ty  
(Cerro H ongo, E s ta n c ia  S an  Ju lio , T ie r r a  
del Fuego) w h e re  P. l y c k h o l m i  reach es  its 
low est e leva tion  a n d  even  h e re  th e y  seem  
to re ta in  th e ir  ecological sep a ra t io n .

P. l y c k h o lm i  w as  f irs t  collected  in  
T ie r r a  del F uego  b y  Mrs. C. B. G o o d a l l .  
She to o k  som e p la n ts  to  h e r  g a rd e n  in  
Rio G rande  w h e re  th e y  g rew  fo r  a b o u t
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six y ears ,  a l th o u g h  th ey  on ly  f lo w ered  
d u r in g  th e  f i r s t  season . No spec im ens  are  
ava i lab le  b u t  a  w a te rc o lo u r  of the  p la n t  
is in  M rs. G o o d a l l ’s possess ion  and  w as  
p u b l ish e d  re c e n t ly  ( G o o d a l l  1971).

M A T E R IA L  S E E N . A r g e n t i n  a. P ro v .  
S an ta  C ruz: R io  Fosiles, N. of Lago S an  
M artin ,  c. 1000 m , 6.1. 1909, S k o t t s b e r g  
508 ( U P S ) . —  C h i l e .  P rov . M agallanes : 
C erro  C o n tre ra s ,  c. 600 m, 28 .XII. 1896, 
N o r d e n s k j ö l d  s.n. (UPS h o lo t y p u s ) ; 
P u e r to  N ata les ,  Cerro  D oro tea ,  I. 1946, 
M a g e n s  (no sp ec im en ; p a in t in g ,  C.B.G. 
coll.). T i e r r a  de l F uego : Mt. S heno lsh , S. 
su m m it,  1.1. 1932, C. B. G o o d a l l  (pain ting , 
C.B.G. c o l l . ) ; C erro  A tukoyak ,  N. su m m it,  
c. 650 m , 17.1.1968, M o o r e  1553 (K, L T R ) ; 
E s ta n c ia  San  Ju lio ,  Cerro  H ongo , su m m it  
a rea ,  c. 150 m , 20.XI. 1971, G o o d a l l  3953 
(AAH, N A ) ; M o o r e  2556 (K, L T R , U P S ) ; 
B o e l c k e  15090 (BAA).
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Frequency M apping o f Blackberry Species 

(R ubus L. Subgen. R ubus) in  Sweden

II. Distributional Patterns

A l f  Oredsson

O r e d s s o n ,  A. 1974 03 29. Frequency mapping of blackberry  species (Rubus L. 
subgen. Rubus) in Sweden. II. Distributional patterns. — Rot. Notiser 127: 
44—68. Lund. ISSN 0006-8195.

In a previous paper in this series frequency maps of 18 blackberry species 
occurring in the southern third of Sweden were presented. The frequency ranges 
from 1—36 localities per 10 km road investigated in a square of 100 km2.

In the current paper four levels of frequency are established (rather rare, 
ra ther common, common and very common). F or  each level a t which a species 
is represented a separate map is drawn. Together with neighbouring empty 
squares the squares in which the frequency level in question is reached form  
the Range. The position of Clusters with filled squares is described in detail, as 
is also the case with the Ranges.

W ith respect to patterns of distribution the blackberries in Sweden can be 
divided into three main groups. It is shown that the same species in the rest of 
Europe are distributed as could be expected from  conventional divisions of the 
European flora.
Alf Oredsson, Department of Plant Taxonomy,  University of Lund, Ö. Vallgatan 
18—20, S-223 61 Lund,  Sweden.

INTRODUCTION

In  a recen t p a p e r  ( O r e d s s o n  1973) the 
a u th o r  descr ibed  a m e th o d  of co llecting 
d is t r ib u t io n  d a ta  on  p lan ts ,  th e  aim  being 
to  p ro d u c e  de ta iled  f re q u e n c y  m a p s  of 
vas t a reas .  T h e  m e th o d  w as  app l ied  to 
the  o ccu rre n c e  of b la c k b e r r ie s  in  Sweden, 
som e tw e n ty  species in  all. T h e  so u th e rn  
th i rd  of Sw eden w as d iv ided  in to  squares  
of 1 0 X 1 0  k m  (10 k m  =  6.2 m iles),  1,499 
in  all (Fig. 1). In  each  sq u a re  a s tre tch  
of ro a d  (at least  20 k m  long) w as  inves t i
ga ted  b y  car. T h e  loca lity  co n ce p t  used  
im plies  a m in im u m  d is tance  of 150 m  b e 
tw een  tw o  localities  of th e  sam e species. 
F o r  each  b la c k b e r ry  species a n  o rig ina l 
f re q u e n c y  m a p  w as  m ade ,  in w h ic h  every  
sq u a re  re p re s e n te d  h as  a sym bol,  the  size 
of w h ic h  co rre sp o n d s  to  th e  f req u en cy  
Bot. Notiser, vol. 127, 1974

o b ta in e d  ( O r e d s s o n  1973, F igs. 5— 15). 
T h e  f r e q u e n c y  is the  m e a n  n u m b e r  of 
localities  p e r  10 km .

In  the  c u r r e n t  p a p e r  the  d is t r ib u t io n  
of th e  species in  S w eden  is su rveyed , the 
species a re  g ro u p e d  acc o rd in g  to d is t r ib u 
t io n a l  p a t te rn s ,  a n d  a  c o m p a r iso n  w ith  
th e  re s t  of E u ro p e  is m ade .

STRATIFIED FREQUENCY MAPS

F o r  the  c u r r e n t  t r e a tm e n t  n e w  m aps, 
called  s t ra t i f ie d  f r e q u e n c y  m a p s  (Figs. 2 
— 9) h a v e  b een  m a d e  o n  th e  bas is  of the 
o r ig in a l  f r e q u e n c y  m a p s  as fo llow s:

(1) F o u r  levels of f re q u e n c y  h av e  been  
fixed, so th a t  each  level co m p rises  all the 
s q u a re s  of a  g iven  species h av in g  a f r e 
q u e n c y  eq u a l  to, o r  exceed ing  th e  m in i 
m u m  f re q u e n c y  given below . No c o r re 
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s p o n d in g  m a x im u m  f re q u e n c y  h as  been  
set up .

Minimum
frequency Level of frequency

1 .................. ra ther rare (rr)
3 .................. ra ther common (re)
6 .................. common (c)

1 6 .................  very common (vc)

E x a m p l e :  I n  the  case of p lica tus  the 
M a x im u m  F re q u e n c y  (see O r e d s s o n  1973 
p. 49) is 27, so th a t  c o m m o n  o ccu rren ce  
o f  pl i ca tu s  inc ludes  all sq u a res  w ith  a 
f re q u e n c y  f ro m  6— 27, v e ry  co m m o n  
o c c u r re n c e  is 16— 27.

E a c h  m a p  show s the  d is t r ib u t io n  of a 
species a t  one  level of f re q u e n c y  only.

(2) On each  sep a ra te  m a p  squares ,  in  
w h ic h  th e  species is rep resen ted ,  a re  
s h o w n  as:

(a) Clusters, a  co n c e p t  re se rv e d  fo r  
th ree  s q u a re s  o r  m ore , each sq u a re  jo ined  
b y  a t le as t  one side,

(b) Scattered Squares, in c lu d in g  b o th  
s o l i ta ry  s q u a re s  an d  pairs .

(3) Regions a re  fo rm e d  b y  s u r ro u n d in g  
each  s q u a re  in  w h ich  th e  species is r e 
p re se n te d  b y  12 s u p p le m e n ta ry  squares  
(two in success ion  f ro m  each  of the  fo u r  
edges a n d  one in  each  co rn e r ,  as in  Fig. 
9 D), T h ese  s ta r - s h a p e d  p a t te rn s  m ay  
ov er lap  (or be jo in ed  on to a n o th e r  one 
by  a t least one side of a squ a re )  toge ther  
fo rm in g  one  Region.

E n c lo sed  sq u a re s  —  so li ta ry  a n d  pa irs  
—  a re  in c lu d ed  in  the  a re a  of b o th  Clusters 
a n d  Regions.

T h e  is la n d  of Ö land  has  been  trea ted  
as a se p a ra te  un it .

T h e  Range of a  species is th e  to ta l  a re a  
of the  R eg ions  a t each  se p a ra te  level of 
f req u en cy .

To  s im p lify  the  su b se q u en t  desc r ip t ion  
of the  d is t r ib u t io n  of species, C lusters 
a n d  R egions h av e  been  d iv ided  in to  classes 
.according to size.

Number of squares in 
a Cluster Designation

3— 6 ............................. very small
7— 12 ............................. small

13— 24 ............................. ra the r  small
25— 49 ............................. ra ther large
50— 99 ............................. large

100—  ............................. very large

Number of squares in 
a Region Designation

4—  24 ........................  very small
25—  49 ........................ small
50— 99 ........................  ra ther small

100— 199 ........................  ra ther  large
200— 399 ........................  large
400—  ........................  very large

DISTRIBUTION IN SWEDEN

Below, R egions a n d  C lusters  a re  d e 
sc r ib ed  in d iv id u a l ly  a t each  level of f r e 
q uency ,  th o u g h  in  gen era l  te rm s. N am es 
u sed  w h e n  spec ify ing  th e  pos it ion  a re  to 
be  fo u n d  in  Fig. 1 .

In short, a Cluster is a continuous area 
where a certain minimum frequency is ex
ceeded, whereas the Range (continuous or 
shared between different Regions) is an area 
in which this is the case here and there only. 
Besides burdening the descriptions, Scattered 
Squares have been omitted here because of 
the risk that their positions in  m any cases 
wholly are fixed a t random  within a limited 
geographical area, which the positions of 
Clusters and Regions probably are not. On 
the other hand, the investigation of the 
separate squares can hard ly  be regarded as 
so superficial that a general levelling of the 
individual frequencies would be justified.

On the basis of the original frequency maps 
published earlier (Or e d s s o n  1973), alterna
tive treatments can be tested. Anyone wishing 
to know the situation of localities is wel
come to m ake use of the maps used during 
the field work, of which a set of duplicates 
is available at the University Library of 
Lund.

Rubus bellardii W e i h e  & N e e s  1825 —  
Fig. 2 A— C

R. glandulosus  B e l l a r d i  1793 

RANGE
Level c. O ne v er y  smal l  R egion  along 

the  coas t of n o r th -e a s te rn  S m åland .
B ot. N o tise r, vo l. 127, 1974
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Fig. 1. The area investigated, divided into squares of 100 km 2. Provinces indicated by
capitals and broad boundaries.
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Level rc. O ne small  R egion  ex tend ing  
h a l fw a y  d o w n  th e  coast of S m å la n d  a n d  
filling  th e  n o r th -e a s te rn  c o rn e r  of the 
sam e  p ro v in c e ,  th e n  cross ing  the  b o rd e r  
in to  Ö s te rg ö tlan d .

Level r r .  O ne  small  R egion  in  S m ålan d  
on ly  s l ig h t ly  la rg e r  th a n  a t level rc  b u t  
in  Ö s te rg ö t la n d  n o w  ex tend ing  a long  a l 
m o s t  the  w h o le  of the  coast.

C L U S T E R
Level r r .  O ne very small  C luste r  in  the 

n o r th - e a s te rn  c o rn e r  of S m åland .

Rubus hartmanii G a n d o g e r  ex S u d r e  
1905 —  F ig . 4 C— D

RANGE
Level rc. O ne very small  R egion  on  the 

coas t of e a s te rn  Ö ste rgö tland .
Level r r .  O ne very smal l  Region, c ro ss 

ing  the  b o r d e r  of S m å la n d  a n d  also ex
ten d in g  s o m e w h a t  f a r th e r  in lan d  th a n  at 
level rc.

C L U S T E R
Level r r .  O ne very small  C luster c o m 

p r is in g  th e  s o u th e rn  h a l f  of the  coasta l 
s t r ip  of Ö s te rg ö t lan d  (w ith  is lands) .

Rubus fuscus W e i h e  & N e e s  1825 —
Fig. 2 F

RANGE

Level r r .  O ne very small  Region, in c lu d 
ing the n o r th - e a s te rn  c o rn e r  of S m åland ,  
w ith  the  ex ce p t io n  of the  skerr ies ,  in lan d  
c ross ing  th e  b o u n d a r y  in to  Ö ste rgö tland .

Rubus scheutzii L i n d e b e r g  1886 —
Fig. 4 A— B

RANGE

Level rc. O ne very small  R egion  h a l f 
w a y  u p  the  coas t of S m å la n d  ro u n d  
O sk a rsh a m n .

Level r r .  O ne very small  Region, ex
te n d in g  s o m e w h a t  f a r th e r  in lan d  th a n  at 
the  p rev io u s  level of f req u en cy .

Rubus sulcatus V e s t  ex T r a t t  1823 —  
Fig. 2 D— E

RANGE
Level rc. One very small  R egion  h a l f 

w ay  up  the  coas t of S m å lan d .
Level r r .  T w o  Regions. One very small  

R egion s i tu a ted  east of S tockho lm , in 
c lud ing  the  a rch ip e lag o  a n d  the  n e ig h 
b o u r in g  coas ta l  p a r t s  of U p p la n d  an d  
S ö d e rm an lan d .  O ne rather small  R egion  
a long  the  east coast, s t re tch in g  f ro m  
s o u th e rn  S ö d e rm a n la n d  to so u th -eas te rn  
S m å la n d  as f a r  as N ybro .

C L U ST E R
Level r r .  O ne very small  C luster  on  the 

n o r th -e a s te rn  coast of S m ålan d .

Rubus thyrsanthus F o c k e  1877 —
Fig. 3 A— C

RANGE
Level c. O ne very  small  coas ta l  R egion  

in  n o r th -e a s te rn  S m åland .
Level rc. F o u r  Regions. One small  

Region, in t ro d u c e d  a t  the  p rev io u s  level 
of f req u en cy ,  n o w  ex ten d in g  a long  the 
coas t to  the  m id d le  of S m åland .  T h re e  
very  smalt  co as ta l  R egions: one so u th 
east of S tockho lm , a n o th e r  fil ling  ce n tra l  
Blekinge, the  th i rd  in  so u th -e a s te rn  Skåne.

Level r r .  F ive  Regions. One small  
R egion  covering  the co as ta l  p a r t s  of s o u th 
eas te rn  U p p la n d  a n d  n o r th -e a s te rn  S ö d e r 
m a n la n d .  O ne rather large R egion  fo rm in g  
a w ide belt a long  the east coast, s tre tch in g  
f ro m  so u th e rn m o s t  S ö d e rm a n la n d  to the 
b o rd e r  b e tw ee n  B lekinge a n d  Skåne, 
r e a c h in g  fa r th e s t  in la n d  in  s o u th e rn  
Ö ste rg ö tlan d .  A very small  R egion  in 
s o u th -e a s te rn  Skåne. T w o  very small  
Regions, in t ro d u c e d  a t  th is  level of f r e 
q uen cy : one  iso la ted  R egion  on the  w est 
coas t in the  m idd le  of B o hus län ,  one 
covering  the  c e n t ra l  p a r t  of Ö land.

C L U S T E R S
Level rc. ö n e  very smal l  C luster 

s i tu a ted  on the  n o r th -e a s te rn  coas t of 
S m ålan d .

B ot. N o tise r, vo l. 127, 1974
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Fig. 2. — Figs. 2—9. Stratified frequency maps. See p. 44. — Clusters (surrounded by a thin line) and Scattered Squares grey.
Regions indicated by  a broad line.
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Level r r .  T h ree  C lusters, all s i tu a ted  
a long  th e  eas t  coast. O ne very  smal l  
C luste r  in  th e  s o u th e rn  p a r t  of th e  S to c k 
h o lm  a rch ip e lag o .  One rather large C luste r  
s t re tch in g  f ro m  s o u th e rn  Ö s te rg ö tlan d  to 
th e  m id d le  of S m åland . One small  C luster 
in  ce n tra l  B lekinge.

Rubus corylifolius agg. —  Fig. 5

R. g rex  Corylifolii F o c k e  1914, R. dume- 
fonim  W e i h e  1824

RANGE

Level vc. F o u r  Regions. O ne rather  
small  R eg ion  ru n n in g  a long  th e  eas t  coas t 
s tre tch in g  f ro m  Ö ste rg ö tlan d  to  ce n tra l  
B lekinge. T h re e  very small  R egions: one 
covering  so u th -e a s te rn m o s t  Skåne, a n 
o th e r  th e  is lan d s  of ce n tra l  B o h u s län ,  a n d  
the  th i rd  one  th e  cen tra l  p a r t  of Ö land.

Level c. F ive  Regions. O ne large co as ta l  
Region, s t re tch in g  f ro m  th e  b o rd e r  b e 
tw een  S ö d e rm a n la n d  a n d  Ö ste rg ö tlan d  to 
so u th -w e s te rn  Skåne. O ne smal l  R egion  
c o m p ris in g  the  so u th -w e s te rn  h a lf  of B o 
h u s lä n  a n d  the  n o r th e rn m o s t  p a r t  of H a l 
land . T w o  R egions in t ro d u c e d  a t  th is  level 
of f req u e n c y ,  b o th  very small:  one  in  
n o r th -w e s te rn m o s t  S kåne  a n d  the  o th e r  
r o u n d  N y n ä s h a m n  on  the  coas t of S ö d e r 
m a n la n d .  T h e  f if th  Region is a lso  very  
small,  t h o u g h  covering  th e  w h o le  of 
Ö land .

Level rc . Seven Regions. T h e  tw o  
la rges t R eg ions f ro m  c o m m o n  o c c u rre n c e  
a re  u n c h a n g e d  a p a r t  f ro m  m in o r  in la n d  
ex tensions . T h re e  very small  R egions on  
the  w est coast:  one in n o r th e r n  B o h u s 
län, a n o th e r  in  ce n tra l  H a l lan d ,  a n d  the  
th ird ,  in  n o r th -w e s te rn  Skåne, th e  o n ly  
one th a t  w as  in t ro d u c e d  a t a h ig h e r  level 
of f req u e n c y .  A fo u r th  very small  R egion  
s i tu a ted  on  th e  n o r th -e a s t  coas t of S ö d e r 
m a n la n d .  F in a l ly ,  th e  very  smal l  R egion  
th a t  is Ö land .

Level r r .  Seven Regions. F o u r  a lm o s t  
consecu tive  R egions a ro u n d  the  coast: a 
smal l  Region, s t re tc h in g  f ro m  s o u th 

B ot. N o tise r, v o l. 127, 1974

eas te rn  U p p la n d  to the  m id d le  of S ö d e r
m a n la n d ,  th e n  a  large R eg io n  re a c h in g  as 
f a r  as  s o u th e rn  H a llan d ,  a  very  small  
R egion in  c e n t ra l  H a l la n d  a n d  fo u r th ly  a 
rather small  R egion  ex ten d in g  f r o m  
n o r th e r n  H a l la n d  to  th e  N o rw eg ian  
b o rd e r .  O ne new , very small  Region, on 
the  to n g u e  of la n d  th a t  p ro t ru d e s  in to  
the  lak e  V ä n e rn  in  th e  so u th ,  n e a r  th e  
to w n  of L id k ö p in g ,  be ing  th e  on ly  in la n d  
R egion  fo r  th is  species. T h e  very small  
R egion  th a t  is Ö land . F in a l ly ,  the  second  
n ew -com er,  a  very smal l  R egion  in th e  
s o u th e rn m o s t  p a r t  of G otland , r e p re s e n t 
ing th e  on ly  b la c k b e r ry  species  on th a t  
is land.

C L U ST E R S

Level vc. T w o  C lusters, b o th  on th e  
east coast.  O ne very smal l  Cluster in  
n o r th -e a s te rn  S m åland .  O ne rather small  
Cluster, fo rm in g  a co as ta l  b a n d  s tre tch ing  
f ro m  c e n t r a l  S m å la n d  to e a s te rn  Blekinge.

Level c. F iv e  C lusters. O ne  large C luste r  
on  th e  eas t  coast, s t r e tc h in g  f ro m  Ö ste r
gö tland  to w e s te rn  B lek inge. One very  
small  C luste r  in  so u th -w e s te rn m o s t  B le 
k inge  a n d  th e  a d ja c e n t  p a r t  of Skåne, 
to u c h in g  th e  fo rm e r  C lus te r  in  one co rner .  
T w o very  smal l  C luste rs  in  so u th e rn  
Skåne. A fo u r th ,  very  smal l  Cluster c o m 
p r is in g  th e  o u te r  is la n d s  of cen tra l  B o h u s 
län.

Level rc. Seven C lus te rs .  A very large 
Cluster, a long  the  eas t  coas t f ro m  Ö ste r 
gö tland  to  n o r th - e a s te rn  Skåne. T w o 
C lusters  in  s o u th e rn  Skåne , bo th  very  
small,  th e  s o u th -w e s te rn  one  being the 
on ly  in la n d  C luste r  f o r  th is  species. One 
new, very  smal l  C lus te r  w es t  of K u n g s 
b a c k a  in  n o r th e r n  H a l la n d .  One small  
C luster  co m p ris in g  m o s t  of the  islands of 
ce n tra l  B o h u s län .  T w o  very  small  C lusters  
on  Ö land , b o th  in t ro d u c e d  a t  th is  level of 
f req u en cy :  one  in  th e  n o r th e rn m o s t  p a r t  
of the  is land , th e  o th e r  cen tra l .

Level r r .  Six C luste rs .  T h e  very large 
co as ta l  C lus te r  f ro m  level r c  h as  increased  
m a in ly  in  Ö s te rg ö t la n d  a n d  Skåne —- th e
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tw o  C lu s te rs  in s o u th e rn  S kåne  h a v e  been  
in c o rp o ra te d .  O ne rather large Cluster 
fo rm e d  b y  a fu s io n  of th e  tw o C lusters  
f r o m  level r c  on th e  w es t  coast, w ith  a 
n o r t h e r n  ex tension . A n o th e r  tw o  coasta l 
C lus te rs ,  b o th  in t ro d u c e d  a t  th is  level of 
f r e q u e n c y :  a  rather small  C luste r  in  n o r th 
w e s te rn  S k å n e  a n d  a smal l  one east of 
S to c k h o lm . T w o  C lusters  on  Ö land , the  
n o r t h e r n  o n e  very smal l , th e  c e n t ra l  one 
small,

Rubus radula W e i h e  1824 —
Fig. 3 D — F

RA N G E

L evel c. T w o  Regions, bo th  very small: 
one in  e a s te rn  B lek inge  a n d  the  a d ja c e n t  
p a r t  of s o u th -e a s te rn m o s t  S m ålan d ,  the 
o th e r  in  s o u th -e a s te rn  Skåne.

Level rc . T h re e  Regions. One new , very  
small  R eg io n  in  so u th -e a s te rn  S m åland . 
T h e  R eg io n  in  B lekinge n o w  in c lu d in g  the  
w es te rn  p a r t  of th e  p rov ince ,  h u t  still 
very  small.  T h e  very  small  R egion  in 
s o u th -e a s te rn  Skåne, n o w  s ligh tly  la rger .

Level r r .  F iv e  R egions on the coast. T he  
very  small  R egion  in  s o u th -e a s te rn  S m å
land  f ro m  level rc. One rather small  
R egion  co v er in g  th e  w h o le  of B lekinge 
as w ell as a d ja c e n t  p a r t s  of S m å la n d  and  
Skåne . T h re e  very smalt  R egions: one in 
s o u th -e a s te rn  S k ån e  a n d  tw o  n ew co m ers  
in  n o r th -w e s te rn  S k ån e  a n d  n o r th e r n 
m o s t  H a l la n d  respec tive ly .

C L U S T E R S

Level rc .  O ne very  small  C luste r  in  
e a s te rn  Blekinge.

Level r r .  F ive  C lusters, all on the  coast. 
O ne very smal l  C luste r  in  so u th -eas te rn  
S m å lan d .  T h e  C lus te r  in  ea s te rn  Blekinge, 
n o w  being  small.  T w o  very  small  Clusters 
to u c h in g  a t  one  c o rn e r ,  one  in th e  m idd le  
of B lekinge, th e  o th e r  o n  th e  b o rd e r  b e 
tw een  B lek inge  a n d  Skåne. Las tly ,  one 
very  small  C luste r  n o r th  of S im rish a m n , 
in  s o u th -e a s te rn  S kåne .

Rubus sprengelii W e i h e  1819 
Fig. 6 C

RANGE

L evel r r .  T w o  very small  R egions r e 
m o te  f ro m  each  o th e r :  one co m p ris in g  
the  s o u th e rn  is lands  of c e n t ra l  B o h u s län ,  
the  o th e r  s i tu a ted  in  th e  so u th -e a s te rn  
c o rn e r  of Skåne.

Rubus taeniarum L i n d e b e r g  1858 —
Fig. 6 A— B

R. infestus auct. mult, non W e i h e  1824 

RA NG E

Level rc. One very small  R egion  c o m 
p r is in g  som e of th e  is lands  an d  skerr ies  
of ce n tra l  B ohus län .

L evel r r .  One small  R egion  covering  
the  w h o le  of c e n t ra l  B ohus län .

C L U ST E R

Level r r .  One small  C luste r  in c lu d in g  
p a r ts  o f  th e  is lan d  of O ru s t  a n d  the 
tongues  of la n d  to the  n o r th .

Rubus insularis F. A r e s c h o u g  1881 —
Fig. 6 D— E

RANGE

Level rc. One very small  R egion  in  the  
m id d le  of the  s o u th e rn  coast of Skåne.

Level r r .  T w o  Regions. One small  
R egion  fo rm e d  b y  a  n o r th -e a s te r ly  e x ten 
sion of th e  R eg ion  a t level rc. One new , 
very smal l  co as ta l  R egion  in  n o r t h 
w e s te rn  Skåne.

Rubus lindebergii P. J. M ü l l e r  1859 —• 
Fig. 7 A— C

RA N G E
Level c. O ne small  co as ta l  Region, 

w h ic h  r u n s  f ro m  the  s o u th -w e s te rn m o s t  
p a r t  of H a l la n d  th ro u g h  n o r th -w e s te rn  
S k ån e  to c e n t ra l  Skåne.

Level rc. T w o  Regions. O ne small  
R egion  as above, n o w  ex tend ing  som e-

Bot. Notiser, vol. 127, 1974
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w h a t  f a r t h e r  in to  so u th -w e s te rn  H a l la n d  
a n d  in c lu d in g  p a r t  of n o r th - e a s te rn  Skåne. 
One new , v er y  smal l  coas ta l  R eg ion  in 
so u th -e a s te rn  Skåne  to u c h in g  the  fo rm e r  
Region a t  one  co rner.

Level r r .  One ra ther  large R eg ion  
b e g in n in g  in  so u th e rn  H a lla n d  a n d  th e n  
fo rm in g  a  w ide belt d ia g o n a lly  c ross ing  
the  p ro v in c e  of S kåne  in  a so u th -e a s te r ly  
d irec tion , w ith  a n o r th -e a s te rn  ex tension  
in  w e s te rn  B lekinge p e n e t ra t in g  in to  
s o u th e rn m o s t  S m åland .

C L U S T E R S

Level c. One v er y  sm a l l  C lus te r  in  
n o r th -w e s te rn  Skåne, eas t  of th e  to w n  of 
H e ls ingborg .

Level rc. T w o  Clusters. T h e  above  
C lus te r  re m a in in g  u n c h an g e d .  A n o th e r  
very  s m a l l  C luster in  n o r th -w e s te rn m o s t  
Skåne, n o r th  of the  to w n  of Ä ngelholm .

Level r r .  T w o  Clusters. One ra ther  sm a l l  
C luste r  in  n o r th -w e s te rn  Skåne, in c lu d in g  
the  tw o  C lusters  a t  level rc. O ne very  
smal l  co as ta l  C lus te r  in  so u th -e a s te rn  
Skåne.

Rubus axillaris L e j e u n e  1831 —
Fig. 7 D

R. scanicas F. Ar e s c h o u g  1881 

RANGE

Level r r .  One very  smal l  coas ta l  R egion  
co m p ris in g  n o r th -w e s te rn  S kåne  an d  the  
s o u th -w e s te rn m o s t  p a r t  of the p ro v in c e  
of H a llan d .

C L U S T E R

Level r r .  One v er y  smal l  coas ta l  C luster  
in  n o r th -w e s te rn  Skåne, a ro u n d  the  to w n  
of Ä ngelho lm .

Rubus vestitus W e i h e  & N e e s  1825 —
Fig. 7 F

RANGE

Level r r .  One very  smal l  coas ta l  R eg ion  
in  the  m id d le  of w e s te rn  Skåne.

Rubus nitidus W e i h e  & N e e s  1822 —
Fig. 7 E

R. divaricatus P. J. M ü l l e r  1858 

R A N G E

Level r r .  O ne v e r y  sm a l l  R eg io n  on the 
coas t in  n o r th -w e s te rn m o s t  S k ån e .

Rubus plicatus W e i h e  & N e e s  1822 —
Fdg. 8

RA N G E

L evel vc. T h re e  Regions. O ne ra ther  
smal l  R eg ion  in c lu d in g  B o h u s lä n  a n d  H a l
la n d  ex cep t fo r  the n o r th e r n  p a r t  of the 
f o r m e r  p ro v in c e  a n d  th e  e a s te rn  s ide  of 
th e  la t te r ,  b u t  p r o t r u d in g  in to  so u th -  
w e s te rn m o s t  V äs te rg ö tlan d .  A n o th e r  r a ther  
sm a l l  Region , w h ic h  f r o m  s o u th -w e s te rn 
m o s t  H a l la n d  ru n s  th r o u g h  n o r th e r n  
S k ån e  to  th e  m id d le  of B lek inge. One 
smal l  R eg ion  covering  e a s te rn  B lek inge  
a n d  th e  s o u th -e a s te rn  c o rn e r  of S m å la n d .

Level c. O ne large  co as ta l  R eg io n  ex 
te n d in g  f ro m  n o r th e r n  B o h u s lä n  a n d  to 
th e  m id d le  of e a s te rn  S m å la n d ,  go ing  
f a r th e r  in la n d  th a n  th e  s e p a ra te  R eg ions 
a t  level vc as w ell as e x ten d in g  o v e r  a l 
m o s t  the  w h o le  of th e  p ro v in c e  of Skåne.

Level rc. F o u r  R egions. T h e  large  
co as ta l  Region , o n ly  s l igh t ly  la rg e r  than  
a t  level c. O ne very  s m a l l  R egion in  the 
m id d le  of th e  e a s te rn  sh o re  of th e  lake 
V än ern .  T w o  ver y  s m a l l  R eg ions  on 
Ö land , one  in  th e  n o r th e r n m o s t  p a r t  a n d  
the  o th e r  in  the  cen tre .

Level r r .  F o u r  R egions. O ne v e r y  large 
R eg ion  fo rm e d  b y  a n  ex ten s io n  o f  the  
la rge  co as ta l  R eg ion  a t level rc, e spec ia lly  
in  V ä s te rg ö t la n d  a n d  p a r t s  o f  s o u th e rn  
S m å lan d ,  a n d  h e re  r e a c h in g  the b o rd e r  
b e tw ee n  Ö s te rg ö t la n d  an d  S ö d e rm a n la n d  
o n  th e  eas t  coast. T h e  sam e  very  smal l  
R eg ion  b y  th e  la k e  V ä n e rn  as a t  level rc. 
O ne new , v er y  smal l  co a s ta l  R eg ion  east 
of S to ck h o lm . O ne ver y  s m a l l  R eg ion  e x 
tend ing  over  th e  w h o le  of th e  is la n d  of 
Ö land .

B ot. N o tise r, v o l. 127, 1974
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C L U ST E R S
Level vc. Six Clusters. O ne very small  

C luster  in  th e  m idd le  of B o h u s län .  A n
o th e r  very  small  Cluster in  n o r th e rn m o s t  
I ia l la n d ,  a lso  ex tend ing  in to  so u th e rn  
B o h u s län .  O ne small  Cluster in  the  n o r th 
w es te rn  h a l f  of H a lland ,  to u c h in g  the  
fo rm e r  C lu s te r  a t  one co rn e r .  O ne very  
smal l  C luste r  in  n o r th -e a s te rn  Skåne, the  
o n ly  in la n d  C luster. One small  C luster  in 
s o u th -w e s te rn  B lekinge, also going in to  
n o r th - e a s te rn  Skåne . A n o th e r  small  Cluster 
co m p ris in g  e a s te rn m o s t  B lekinge a n d  the 
a d ja c e n t  p a r t  of so u th -e a s te rn m o s t  S m å
land .

Level c. Six Clusters. O ne rather large 
C luste r  covering  the  cen tra l  p a r t  of the  
p ro v in c e  of B o h u s län .  A n o th e r  rather  
large C luster  co m p ris in g  th e  w hole  
n o r th e r n  p a r t  of H a l la n d  a n d  m o s t  of the 
c e n t ra l  p a r t ,  a lso  ex tend ing  in to  south- 
w e s te rn m o s t  V äs te rgö tland .  O ne large 
C luste r  w ith  a  r ibbon -l ike  fo rm , w h ich  
a t  its n o r th -w e s te rn  s ta r t in g -p o in t  touches  
th e  fo rm e r  C lus te r  a t one  co rne r ,  th en  
ru n n in g  th r o u g h  n o r th e r n  S kåne  a n d  the 
e n t ire  p ro v in ce  of Blekinge, end ing  in 
so u th -e a s te rn  S m å lan d .  T h re e  very small  
C lusters  in t ro d u c e d  a t th is  level of f r e 
q u en cy : one in  ea s te rn  S m å la n d  touch ing  
the  fo rm e r  C lus te r  a t  one co rn e r ,  a n d  the 
tw o  o th e rs  in  th e  s o u th e rn  p a r t  of Skåne, 
th e  w es te rn  one  ly ing  so m e w h a t  in land .

Level rc. T w o  Clusters. O ne very large 
C luste r  fo rm in g  a  coas ta l  belt  b y  the  
fu s io n  of five o f  the  six C lusters  a t  level 
c. O ne very small  C luster in so u th -w es te rn  
S kåne  —  the  la s t-m en tio n ed  C luste r  u n d e r  
c o m m o n  o ccu rrence .

Level r r .  T w o  Clusters. O ne very large 
C luste r  fo rm in g  a so m e w h a t  w id e r  belt 
t h a n  a t  level rc, on  the  w est coast b e g in n 
ing  iii n o r th e rn m o s t  B o h u s lä n  a n d  now  
c overing  a lm o s t  the w ho le  of Skåne. One 
very small  C luste r  in  n o r th e rn m o s t  Ö land  
in t ro d u c e d  a t th is  level of f req u en cy .

Rubus nessensis W . H a l l  1794 —
Fig. 9 A— C

R. suberectus G. A n d e r s s o n  1815

RANGE
Level c. F iv e  Regions. O ne very  small  

coas ta l  R eg ion  in  th e  n o r th e rn m o s t  p a r t  
of B o h u s län .  One large co as ta l  R egion 
s tre tch in g  f ro m  th e  w e s te rn  side of the  
lak e  V ä n e rn  to  th e  coas t in  th e  m idd le  of 
B o h u s län ,  t e m p o ra r i ly  leav ing  it aga in  
in  the  p ro v in ce  of Skåne  a n d  'con tinu ing  
to n o r th -e a s te rn  S m ålan d .  T w o  Regions 
s i tu a ted  in  the  in la n d  b e tw ee n  th e  n o r t h 
e a s te rn  end  of th e  la rg e  R egion  a n d  the  
lake  H jä lm a re n ,  the  s o u th e rn  one  be ing  
very  small,  a n d  the  o th e r  small.  In  the  
m idd le  of the  a re a  investiga ted , one 
rather small  R egion  a long  the  w e s te rn  side 
o f  the lak e  V ä tte rn ,  in  the  n o r th -w e s t  
r eac h in g  the  lak e  V änern .

Level rc. T w o  Regions. One very large 
R egion  fo rm in g  a  w ide  coas ta l  be l t  t u r n 
ing  in la n d  on  a level w ith  the  tw o  biggest 
lakes, V ä n e rn  a n d  V ätte rn ,  a n d  covering  
all the  five  R egions of level c. One very  
small  in la n d  R egion  n o r th  of th e  lake  
V änern .

Level r r .  T h re e  Regions. O ne very  large 
Region, w ith  the  ex cep tion  o f  th ree  
enc lo su res  in  th e  c e n t ra l  p a r t  of the  area ,  
covering  th e  w h o le  of th e  m a in la n d  so u th  
of a line th a t  zigzags th ro u g h  the  p r o 
vinces of V ä rm la n d ,  V ä s tm a n la n d  a n d  
S ö d e rm an lan d .  T w o  very small  Regions 
in t ro d u c e d  a t  th is  level of f req u en cy ,  one  
o n  the coas t n o r th -e a s t  of S tockho lm , 
a n d  the o th e r  covering  th e  n o r th e r n  p a r t  
of the is la n d  of Ö land.

C L U S T E R S
Level c. E ig h t  C lusters, all b u t  the last- 

m e n tio n ed  be low  s i tu a ted  w ith in  the  la rge  
coas ta l  R eg ion  a t level c. O ne very  smal l  
C luste r  n o r th  of Göteborg. T w o  very small  
C lusters  to u c h in g  a t  one co rn e r ,  b o th  
ly ing  on  the  b o rd e r  be tw een  H a l la n d  and  
V äs te rgö tland .  O ne small  Cluster, a lso  
to u c h in g  its n e ig h b o u r  a t  one  co rner ,  
s tre tch in g  th ro u g h  s o u th e rn  I ia l la n d ,  
r e a c h in g  th e  coas t a t  H a lm stad .  O ne rather  
small  C lus te r  in  n o r th -w e s te rn  Skåne, 
r e a c h in g  th e  coast a t Ä ngelholm . O ne very  
small  C luste r  in  n o r th -w e s te rn  B lekinge
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a n d  the  a d ja c e n t  p a r t  of n o r th -e a s te rn  
Skåne. One very  small  C luster  a t ta c h e d  to 
the  coast of e a s te rn m o s t  Blekinge. And 
the  e igh th  C luster, small,  a n d  con fined  to 
the  n o r th -w e s te rn  side of the  lak e  V ättern .

Level rc. T w elve  C lusters. One large 
Cluster, fo rm e d  b y  th e  fu s io n  of fo u r  
C lusters f ro m  level c, i.e. th e  one  in  n o r th 
w es te rn  S k ån e  a n d  the  th re e  C lusters 
covering  p a r ts  of H a llan d .  F o u r  iso la ted  
Clusters, the  re s t  of those  in t ro d u c e d  at 
level c, (a f u r th e r  tw o  re a c h in g  the  coast) 
w h ich  hav e  all b ecom e la rg e r ,  each  of 
th e m  n o w  des ig n a ted  rather small:  one 
of th e m  to u c h in g  th e  la rge  C luste r  at its 
n o r th e rn  co rn e r ,  and , f r o m  B o h u s lä n  
pen e tra t in g  in to  th e  tw o  n e ig h b o u r in g  
prov inces  of D a ls la n d  a n d  V ästergö tland , 
w hile  the  tw o  f ro m  B lekinge to u c h  each 
o ther,  th e  w e s te rn  one  n o w  p ro tru d in g  
also in to  s o u th e rn  S m ålan d .  One very  
small  coas ta l  C luster, a p p e a r in g  in  
n o r th e rn m o s t  B o h u s län .  A n o th e r  very  
small  Cluster, s i tu a ted  in  s o u th -w es te rn  
Sm åland , a t th e  b a c k  of th e  la rge  C luster 
on  the  w est coast.  T h re e  small  Clusters  
along the  eas t  coast, th e  s o u th e rn  one 
touch ing  the  r a th e r  sm all  C luster of 
eas te rn  B lekinge a t  one co rn e r ,  a n d  the 
n o r th e rn  one ly in g  on  th e  b o rd e r  be tw een  
S m ålan d  a n d  Ö ste rgö tland , a t  som e 
dis tance  f ro m  th e  coast. One very small  
Cluster on  th e  n o r th -w e s te rn  side of the  
gulf of B råv ik en ,  on  th e  b o rd e r  be tw een  
Ö ste rgö tland  a n d  S ö d e rm an lan d .  F ina lly ,  
a very small  Cluster, s i tu a ted  011 the  
sou th -w es te rn  sh o re  of the  lak e  V ätte rn , 
touch ing  the  r a th e r  sm all  C lus te r  011 the  
n o r th -w e s te rn  side of th e  lake  a t one 
corner,  th is  la t te r  C luster  n o w  reac h in g  
the  eas te rn  side of the  lak e  V änern .

Level rr .  T e n  Clusters, seven  of th e m  
in tro d u ced  a t  th is  level. O ne very large 
h o rse sh o e -sh a p e d  Cluster, in c lu d in g  n ine  
of the tw elve  C lusters  a t level rc, 
beg inn ing  n o r th -w e s t  of the  lake  V än e rn  
an d  ending  in  Ö ste rgö tland ,  leaving  the  
coast only  in  th e  p ro v in ce  of Skåne. One 
rather large C luste r  m a in ly  in  n o r th e rn  
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Ö stergö tland ,  b u t  a lso  c ro s s in g  th e  b o rd e r s  
of N ä rk e  a n d  S ö d e rm a n la n d ,  in  the  la t t e r  
p ro v in c e  re a c h in g  th e  coast.  T h is  C lu s te r  
w as  in t ro d u c e d  a t  level rc . O ne large 
Cluster, to u c h in g  th e  f o r m e r  a t  o n e  c o rn e r ,  
f il l ing  ou t th e  space  b e tw e e n  V ä n e rn  a n d  
V ä tte rn ,  a n d  covering  th e  tw o  re m a in in g  
level r c  C lusters. O ne very  smal l  C luste r  
in  th e  m id d le  of th e  p ro v in c e  of N ä rk e ,  
to u c h in g  th e  tw o  la s t -m e n t io n e d  C lus te rs  
of level r r .  A n o th e r  very  small  in la n d  
C lus te r  s i tu a ted  n e a r  th e  s o u th -w e s te rn 
m o s t  sh o re  of the  la k e  V ä tte rn ,  to u c h in g  
one c o rn e r  of the  la rg e  C lu s te r  d esc r ib ed  
above. A th i rd  very  smal l  C luste r  in  
c e n t ra l  S m ålan d ,  s o u th  of th e  to w n  o f  
Sävsjö . A n o th e r  th re e  very  smal l  C luste rs  
all s i tu a te d  in  the  in la n d  in  th e  n o r th e r n  
p a r t  of th e  a re a  inves t iga ted ,  i.e. n o r th  
of th e  la k e  V än ern ,  in  th e  so u th -w e s te rn  
p a r t  of th e  p ro v in ce  of V ä s tm a n la n d ,  a n d  
close to  the  n o r th -w e s te rn  side o f  th e  lake 
H jä lm a re n .  T h e  te n th  C luste r ,  very smal l  
is s i tu a te d  in  th e  n o r th e r n m o s t  p a r t  of 
Ö land .

Rubus scissus W . C. R. W a t s o n  1937 —  
Fig. 9 D— F

R. fissus au e t .  m u lt ,  noix L i n d l e y  1835 

R A N G E

Level c. O ne very  smal l  R eg ion  in the  
in te r io r  of n o r th e r n  Skåne.

L eve l rc. T w o  R egions. O ne small  
R egion , the one  in t ro d u c e d  a t  level c, now  
re a c h in g  c e n t ra l  S k ån e  a n d  to  the  n o r th  
p e n e t r a t in g  in to  s o u th -w e s te rn m o s t  S m å 
lan d .  O ne very  small  co a s ta l  Region  in 
n o r th e r n  H a l la n d  also  c o m p r is in g  the 
a d ja c e n t  p a r t  of s o u th -w e s te rn m o s t  V äs te r
gö tland .

L eve l r r .  T w o  Regions. O ne rather large 
s o u th -w e s te rn  R eg ion  f o rm e d  b y  th e  m e rg 
ing  of th e  tw o  R egions  f r o m  level rc, 
t h r o u g h  the  p ro v in c e  of H a l la n d .  A no ther  
co as ta l  Region, d es igna ted  very small, 
in c lu d in g  e a s te rn  B lek inge  a n d  th e  south- 
e a s te rn m o s t  p a r t  of S m å la n d .
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C L U S T E R S

L evel rc. O ne very  smal l  C luster in 
n o r th e r n  Skåne , s tre tch ing  f ro m  the  tow n 
of H ä s s le h o lm  n o r th w a rd s  to  the  b o rd e r  
of S m å la n d .

Level r r .  T h re e  Clusters. One ra ther  
s m a l l  C lu s te r  in  n o r th e rn  Skåne, in t r o 
d u c e d  a t  level rc, n o w  p ro jec t in g  in to  
s o u th e r n m o s t  H alland .  T w o v er y  smal l  
C luste rs  in  cen tra l  H a lland ,  the  m o re  
n o r th e r ly  one reac h in g  the  coast a t Var- 
berg.

PATTERNS OF DISTRIBUTION

As th e  R an g e  (at the  s e p a ra te  levels of 
f r e q u e n c y )  is a  m o d e ra te ly  s im plif ied  r e 
p re s e n ta t io n  of the  o ccu rren ce  it h as  been  
c h o se n  to  g ro u p  species acco rd in g  to geo
g ra p h ic a l  d is tr ibu tion .  T h re e  m a in  d is t r i 
b u t io n a l  g ro u p s  a re  p roposed ,  w h ich  in  
th e i r  t u r n  a re  d iv ided  in to  ten  su b g ro u p s  
(Table 1).

The thyrsanthus Group

SU B G R O U P 1. F o u r  species, bellardii,  
l iar tmani i ,  fu scus ,  and  scheu tz i i  a re  fo u n d  
exclusive ly  in  the  m idd le  of th e  eas te rn  
co as t  of th e  a rea  investigated , i.e. f ro m  
the  b o u n d a r y  be tw een  S ö d e rm a n la n d  an d  
Ö s te rg ö tlan d  in  the  n o r th  do w n  to the  
m idd le  o f  S m åland .  In  the  sam e a re a  tw o 
o th e r  species, su lcatus  a n d  th y rsan thus ,  
a r e  re p re s e n te d  b y  th e i r  on ly  R egions at 
th e  h ig h e s t  level of f re q u e n c y  fo r  each  
species (levels rc  an d  c, respec tive ly ).  See 
Figs. 2 A— D, F, 3 A, 4, co m b in ed  in 
10 A.

At th e i r  n ex t  h ighest levels of f re q u e n c y  
(levels r r  a n d  rc  respec tive ly ),  the sam e 
tw o  species a re  b o th  rep re se n te d  w ith in  
th e  coasta l s tr ip  f ro m  s o u th e rn  Ö ste rg ö t
la n d  to th e  m idd le  of S m åland ,  as well as 
in  a n  a re a  so u th -eas t  of S tockho lm . F ro m  
these  c o m m o n  a reas  the  S to ck h o lm  R egion  
of su lca tus  ex tends  n o r th w a rd s  to N o r r 
tä lje , w h e reas  the  m a jo r  east coast Region 
of th is  species (at level rr)  s tre tches  n o r th -

T a b le  1. The 18 Rubus  species divided into 
three main groups of distribution. Sub
groups also indicated.

The thyrsanthus The rad ula The scissus
group (t) group (r) group (s)

radula 8 plicatus
sprengelii 9 nessensis
taeniarum 10 scissus
insularis
lindebergii 
axillaris 
vestitus 
nitidus

w a r d  to s o u th e rn m o s t  S ö d e rm a n la n d  a n d  
in th e  o p p o s ite  d irec tio n  d o w n  to so u th 
ea s te rn  S m åland .  T h e re  a re  no  o th e r  
R eg ions  fo r  sulcatus.  Besides the  tw o 
a re a s  c o m m o n  to b o th  species, t h y r s a n th u s  
is r e p re s e n te d  by  tw o  o th e r  Regions, one 
in  c e n t ra l  B lekinge a n d  a n o th e r  in  s o u th 
ea s te rn  S kåne  (Fig. 10 B).

At level r r  the  R ange  of t h y r s a n th u s  is 
d iv ided  in to  five Regions, viz. (1) an  
e lo n g a ted  co as ta l  s t r ip  ro u n d  S tockho lm ,
(2) a b a n d  a long  th e  ea s te rn  coast, r e a c h 
ing f a r th e s t  in la n d  in  so u th e rn  Ö ste rgö t
la n d  a n d  s tre tch in g  f ro m  the  s o u th e rn 
m o s t  p a r t  of S ö d e rm a n la n d  d o w n  to the  
b o u n d a r y  b e tw een  B lek inge  and  Skåne,
(3) th e  c e n t ra l  p a r t  of the  is la n d  of Ö land,
(4) th e  so u th -e a s te rn m o s t  p a r t  of Skåne,
(5) a  R eg ion  in  the  cen tra l  p a r t  of B o h u s 
län , the  on ly  one on  the  w est coas t (Fig. 
3 C).

SU B G R O U P 2. O ne of the  th re e  m o s t 
f r e q u e n t  b la c k b e r ry  species in  Sweden, 
cory l i fo l iu s , h a s  a t  level vc a R ange s im ila r  
to th a t  of t h y r s a n th u s  a t  level r r  (Figs. 
5 A a n d  3 C). I t  is t ru e  th a t  th e  fo rm e r  
R ange  lacks  a  c o u n te rp a r t  to the  S to ck 
h o lm  R egion  of the  la tte r ,  b u t  th e  o th e r  
R eg ions  m o re  o r  less overlap . B o th  R anges 
a re  d o m in a te d  b y  one  d ra w n -o u t  Region 
a long  the  eas t  coast. T w o R egions agree 
exactly , i.e. th o se  on  Ö land  a n d  in  sou th-  
e a s te rn m o s t  S k ån e  respectively . In  the  
m id d le  of B oh u s län ,  th e  R egion fo r  coryli-
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Fi„ io — Figs 10— 11 The division of the 18 Rubus  species into 3 main groups and 10 subgroups with respect to distributional 
pattern, exclusively based on the Range (definition p. 45). See pp. 61 if. — Levels of frequency : r r  =  rather rare, rc =  ra lher common,

c= co m m o n , v c = v e ry  common,
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rcrr

rr ax illari 
rr  n itidus

lifolius &

□ rc cory lifo lius & p lica tu s
& rr sp e n g e lii 
□  rc  corylifolius & plicatus

rc ta e n ia ru mrr
□  rc  corylifolius & plicatus

i® rc  in su la ris  rr
□ rc  cory lifo lius & p lica tu s

Fig. 11.
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fo l ius  a t  level vc h a s  a m o re  w es te rn  
loca tion  th a n  th a t  of t h y r s a n th u s  a t  level 
r r .

T he  b es t  ag re e m e n t  b e tw een  the  tw o 
species is, how ever ,  o b ta in ed  if th e  R egions 
fo r  t h y r s a n t h u s  a t level r r  a re  c o m p a re d  
w ith  R eg ions  of cory li fo l iu s  f ro m  d i f fe ren t  
levels of f re q u e n c y  in  d i f fe re n t  p a r ts  of 
the  a rea  investiga ted . T h u s ,  in  the  S to ck 
h o lm  R eg ion  level r r  fo r  th e  la t te r  species 
agrees bes t,  a long  the  eas t  coas t level rc  
com es closest (but no  f u r th e r  th a n  to  the  
b o u n d a ry  be tw een  B lek inge  a n d  Skåne) ,  
w hereas ,  in  the  re m a in in g  p a r ts  of the  
a rea  investiga ted , the R egions of cory l i 
fol ius  a t level vc co inc ide  fa ir ly  w ell w ith  
those  of t h y r s a n t h u s  a t  level r r ,  viz. in 
the  p ro v in ce s  of Ö land , S kåne  a n d  B o h u s 
län  (Fig. I OC) .  To  the  fa c t  th a t  sulca tus  
h as  a  n o r th -e a s te rn  c h a ra c te r  c o m p a re d  
w ith  t h y r s a n t h u s  (cf. F ig. 10 B) is now  
ad d ed  a  g ra d u a l  lack  of ag ree m en t b e 
tw een  t h y r s a n t h u s  a n d  cory li fo l ius,  so 
th a t  f ro m  being  e q u a l ly  f r e q u e n t  in  the  
n o r th -e a s te rn m o s t  p a r t  of th e  a re a  in v e s t i
gated  the  la t te r  species d o m in a te s  so m e 
w h a t  a lo n g  m o s t  of th e  ea s te rn  coast, a n d  
th is  b eco m es  m o re  p ro n o u n c e d  on  the 
is land  o f  Ö land  a n d  f ro m  S kåne  all a long  
the  Avest coast. (The com ple te  R ange  of 
cory l i fo l ius  a t the  d if fe re n t  levels of f r e 
q u en cy  is sh o w n  in Fig. 5.)

The scissus Group

A p a t te r n  of d is t r ib u t io n  th a t  is the  
o p p o s ite  of th a t  of the  t h y r s a n th u s  g ro u p  
is s h o w n  b y  scissus,  an d  less d is t in c tly  
a lso  b y  nessens is  an d  plica tus,  two of the  
th ree  m o s t  f r e q u e n t  b la c k b e r ry  species in  
Sweden.

SU B G R O U P 10. T h o u g h  re p re s e n te d  a t  
th ree  levels of f re q u e n c y  scissus  h a s  a 
R ange  th a t  o v e r lap s  th a t  of an y  m e m b e r  
of S u b g ro u p  1 a t  level r r  only . A nd w h a t  
is m o re ,  th is  app l ies  solely  to th e  Avidest- 
s p re a d  of the  six species re fe r re d  to, i.e. 
t h y r s a n t h u s  (at levels rc  a n d  rr)  a n d  w ith  
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re sp ec t  to  scissus  to th e  lesser of tw o  
R egions on ly  (Figs. 3 B— C, 9 F ).

If  the  R anges  of scissus  a t  level r r  a n d  
cory l i fo l ius  (S ubgroup  2) a t  level c a re  
co m p a re d ,  th e  m a jo r  R eg ion  of scissus,  
Avhich fills u p  the  p ro v in c e  of H a l l a n d  
a n d  n o r th e r n  Skåne, f o rm s  a b r id g e  be- 
tAveen th e  la rge  eas t-co as t  R eg io n  of 
cory l i fo l ius  a n d  th e  sm a ll  Avest-coast 
R egion  of th e  sam e species w i th o u t  o v e r 
la p p in g  m u c h .  On the  o th e r  h a n d  the  
m in o r  R eg ion  of scissus,  i.e. e a s te rn  
B lekinge a n d  s o u th -e a s te rn m o s t  S m å la n d ,  
is co m p le te ly  covered  b y  the  ea s t-c o as t  
R egion  of cory li fo l ius  (Fig. 10 D).

SU B G R O U PS 8 AND 9. T h e  g re a te s t  
re sem b lan ce  to scissus  is, hOAvever, shoAvn 
n e i th e r  b y  p l ica tus  n o r  by  nessens is  w h a t-  
ever  th e  level of f req u en cy ,  b u t  b y  a 
c o m b in a t io n  of the  tAvo species. T h u s ,  
the  R an g e  of scissus  a t  level r r  is a lm o s t  
to ta l ly  covered  b y  th e  doub le  as  la rg e  
co n t in u o u s  co as ta l  a re a  in  w h ich  th e  level 
c R anges  of plica tus  a n d  nessens is  o v e r 
lap. T h e  a re a  re fe r r e d  to beg ins  in 
s o u th e rn m o s t  D a ls lan d  and  th e n  ru n s  
so u th w a rd s  th ro u g h  B o h u s län ,  a n d  an  
a d ja c e n t  m in o r  p a r t  of V äs te rg ö t lan d  
covering  th e  w ho le  p ro v in ce  of I i a l l a n d  
as Avell as s o u th -w e s te rn m o s t  V ä s te rg ö t
land. It th e n  crosses the n o r th e r n  h a l f  of 
S kåne  a n d  co n tin u es  in to  B lek inge  f o r m 
ing a  b u lge  in to  s o u th e rn  S m å la n d  a ro u n d  
the  lak e  A snen, ceasing  h a l f -w a y  u p  the  
east co as t  of S m å la n d  (Fig. 10 E ) .

In  ad d i t io n  th e  R ange  of plica tus  (at 
level c) in c lu d es  tAvo a rea s ,  b o th  connec ted  
to the  a r e a  of o v e r la p p in g  Avith nessensis ,  
viz. th e  s o u th e rn  h a l f  o f  S kåne  a n d  the  
n o r th e r n  h a l f  of th e  p ro v in ce  of B o h u s 
län, ex ce p t fo r  the  n o r th e rn m o s t  end.

O uts ide  th e  a r e a  of o v e r la p p in g ,  nessen 
sis (at level c) is r e p re s e n te d  h e re  an d  
th e re  a long  the  eas t  coas t u p  to  the  p r o 
vince  of Ö ste rgö tland ,  a n d  th e n  f a r th e r  
in la n d  u p  to  th e  lak e  H jä lm a re n ,  as Avell 
as o n  the  w e s te rn  side of th e  la k e  V ätte rn ,  
in  th e  s o u th -e a s te rn  h a l f  o f  D a ls lan d
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(w est of the  la k e  V än e rn ) ,  a n d  in n o r t h e r n 
m o s t  B o h u s lä n  (Fig. 10 F ) .

R a n g e s  a t levels of f re q u e n c y  o th e r  t h a n  
th o se  d iscussed  a rc  i l lu s t ra te d  in  F igs. 8, 
9 a n d  10 E  (com bina tions) .

The radula Group

I f  w e  d isco u n t  m in o r  excep tions  it w ill  
be fo u n d  th a t  the R anges  of the  e ig h t 
re m a in in g  species a re  all covered  b y  the  
a r e a  in  w h ic h  cory li fo l iu s  a n d  p l ica tus  

I o v e r la p  a t  level rc. As th e se  tw o  species
b e lo n g  to d if fe re n t  m a in  g ro u p s  of d is tr i-  

I b u t io n a l  p a t te rn s ,  the e igh t species th u s
fo rm  a n  in te rm e d ia te  m a in  g ro u p .

T h e r e  a re  seven a reas  o f  o v e r la p p in g  
as above  (Fig. 11 A). N o n e  of th e  fo u r  

I sm a lle s t  (in all 11 °/o of th e  to ta l  area )
c o n ta in  a n y  in te rm e d ia te  species: tw o
areas  on  Ö land, one in  th e  m id d le  of H a l 
la n d  a n d  one in  n o r th e r n  B o h u s län .  T h e  
th ree  o th e r  a re a s  a re : One a long  the  so u th -  

| e a s te rn  coas t of the  a r e a  in v es t ig a ted
I s t re tch in g  f ro m  the m id d le  of S m å la n d

to so u th -w e s te rn  Skåne  (62 %  of the  to ta l  
I in te rm e d ia te  area ,  5 in te rm e d ia te  s p e c ie s ) .

T h e  second  occup ies  n o r th -w e s te rn  S k ån e  
I (8 % ,  6 species), a n d  th e  th i rd  s tre tch es
I f ro m  cen tra l  B o h u s lä n  to n o r th e r n  H a l 

land  (19 °/o, 3 species).

SU B G R O U P 3. At levels c a n d  rc, ra d u la  
is rep re se n te d  in  the  so u th -e a s te rn  a r e a  
only, a n d  w h a t  is m ore , on ly  w h e re  
thyrsm nthus  a lso  occurs, th e  la t te r  species 
belong ing  to S u b g ro u p  1 (Fig. 3). B esides 
c ross ing  th e  R an g e  of t h y r s a n t h u s  (at 
level rr)  in  th e  s o u th -e a s te rn  in te rm e d ia te  

f area , radu la  a t level r r  a lso  a p p e a r s  in 
n o r th -w e s te rn  S kåne  a n d  n o r th e r n  H a l 
land  (Fig. 11 B).

SUBGRO U PS 4 AND 5. T h e re  a re  a n 
o th e r  tw o species w h ic h  to som e e x te n t  
a re  connec ted  w ith  t h y r s a n th u s  w i th  
reg a rd  to d is t r ib u t io n .  T h e  tw o  R egions 
(at level rr)  of th is  species in  the w e s te rn  
h a l f  of the  ai’ea in v es t ig a ted  c o r re s p o n d  
w ith  th e  R an g e  of sprenge li i  ( re p re se n te d  
5

a t  level r r  only) w h ic h  consis ts  of tw o  
R egions, one  in  the s o u th e rn  h a l f  of 
B o h u s lä n  a n d  the  o th e r  in  s o u th -e a s te rn 
m o s t  S k ån e  (Fig. 11 C). T h o u g h  r e 
p re s e n te d  a t  tw o  levels of f re q u e n c y  
t a e n ia r u m  has  a  R an g e  lim ited  to one 
R eg ion  in  the  c e n t ra l  p a r t  of B o h u s lä n  
(Fig. 11 D).

S U B G R O U P 6. T h e  fo u r th  species 
be lo n g in g  to  th is  m a in  g ro u p ,  insularis ,  
h a s  tw o  s e p a ra te  Regions a t  level r r .  One 
R eg ion  is in  s o u th e rn  S kåne  a n d  the  o th e r  
covers  th e  n o r th -w e s te rn  p a r t  of th e  sam e 
p rov ince .  T h e  sam e species a t  level r c  is 
m e t  w ith  in  s o u th e rn  S kåne  o n ly  (Fig. 
11 E ).

SU B G R O U P 7. T h re e  species, axillaris,  
ves t i tu s  a n d  nit idus ,  a re  fo u n d  exclusively  
in  n o r th -w e s te rn  Skåne , w h ile  a  fo u r th ,  
l indebergii ,  a t  level c, is r e p re se n te d  h e re  
only . I t  sh o u ld  be observed , how ever ,  th a t  
the  R anges  re fe r re d  to to som e ex ten t all 
c ross th e  c o n ce rn ed  p a r t  of th e  c o m m o n  
d is t r ib u t io n a l  a rea  of cory li fo l iu s  a n d  p l i 
ca tus  a t  level rc. At levels rc  a n d  r r  l inde
bergii  w id en s  its Range, p a r t ly  a ro u n d  
th e  R eg ion  k n o w n  f ro m  level c, b u t  ch iefly  
e a s tw ard s ,  f ina l ly  re a c h in g  the  s o u th 
e a s te rn  c o rn e r  of S k ån e  a n d  the b o rd e r  
b e tw ee n  B lek inge  a n d  S m å la n d  (Fig. 11 F ) .

DISTRIBUTION IN EUROPE

T h e  d is t r ib u t io n  of th e  R u b u s  species 
in  E u ro p e  h a s  been  co m p iled  by  I I e s l o p -  
H a r r i s o n  (1968). W ith  the excep tio n  of 
cory l i fo l ius  ( in fo rm a tio n  lack ing) T ab le  2 
sh o w s th e  d is t r ib u t io n  in o th e r  co u n tr ie s  
of th e  S w edish  b la c k b e r ry  species d is 
cussed.

T h e  a re a  in w h ic h  S w edish  b la c k b e r ry  
species o ccu r  in  E u ro p e  s tre tch es  f ro m  
th e  A tlan tic  coas t across  the  C on tinen t 
d o w n  to  th e  M e d ite r ra n e a n  co u n tr ie s  
(exc lud ing  Greece an d  T u rk ey )  a n d  in  the  
n o r th -e a s t  p a s t  th e  Black Sea in to  the 
C en tra l  d iv is ion  of th e  U.S.S.R. Of o u r  
six n e ig h b o u r in g  co u n tr ie s  F in la n d  is the

B ot. N o tise r, v o l. 127, 1974
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Table 2. The European  distribution of the 18 Swedish Rubus  species treated so far (except for corylifolius) according to HESLOP-
H a r r i s o n  (1968). Main groups and  subgroups as in Table 1.
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onlyy  one lack ing  b la c k b e r r ie s  o th e r  th a n  
coryy l i fo l ius .  B r i ta in  an d  D e n m a rk  have  
m o s s t  of th e  species re fe r re d  to.

Siiix species are  fo u n d  in  seven  co u n tr ie s  
o r  ldess, all in  N W  E u ro p e ,  viz. Sweden, 
D em unark ,  B rita in ,  th e  N eth e r lan d s ,  Bel- 
giunm, G erm an y  and  Czechoslovakia , 
w h eereas  the  re m a in in g  eleven species o ccu r  
in  f r r o m  11— 20 E u ro p e a n  countries .

Inn Fig. 12 th e  d is t r ib u t io n  in the  
E u rc o p e a n  co u n tr ie s  is sh o w n  fo r  each  
of tithe th ree  g ro u p s  of species acco rd in g  
to  t t h e  d ivision in to  m a in  d is tr ib u t io n a l  
g rouups  in  Sweden.

\ W i th  th e  excep tion  of Sweden, the to ta l  
E u rc o p e a n  d is tr ib u tio n a l  a re a  is th en  
d iv icded  in to  eight reg ions: (1) N o rw ay  
a n d  I re lan d ,  (2) D e n m a rk ,  the  N ether-  
la n d is ,  B elg ium  a n d  B rita in , (3) G erm any , 
Czecchoslovakia  a n d  P o land , (4) th e  Baltic, 
C e n t tra l  a n d  S o u th -w es te rn  d iv isions of 
the  U.S.S.R., (5) F ran ce ,  Sw itzerland ,
A u st tr ia ,  H u n g a ry  a n d  R om an ia ,  (6) Spain  
a n d  P o r tu g a l ,  (7) Italy , (8) Jugoslav ia ,  
Albaania a n d  B ulgaria .

F co r  each  of th e se  e igh t reg ions  the  
m e a m  n u m b e r  of species  p e r  c o u n t ry  is 
c a lc iu la ted  f o r  th e  th ree  g ro u p s  of species 
sepaara te ly . T h e  m e a n  sum s o f  th e  sep a ra te  
g ro u rp s  a re  con v er ted  to 30 a n d  the  re- 
gionaal m e a n s  subseq u en tly  co nverted  into 
p o im ts  fo r  c o m p a r iso n  (Fig. 13).

(AY) H ighes t  n u m e r ic a l  value. T h e  scissus  
g ro m p  h a s  tw o m ax im a , viz. in  reg ions 1 
a n d  2. T h e  h ig h e s t  value  of th e  radula  
g ro u ip  is fo u n d  in  reg ion  2, w h e reas  the  
h ighaest v a lue  fo r  the t h y r s a n th u s  g ro u p  
is f o m n d  in reg ion  5.

(BI) C en tra l  a re a  (regions 2, 3 an d  5). 
In  t w o  of the th ree  g roups  of species the  
n u rm e r ic a l  va lues  fa ll  off f ro m  reg ion  2-— 
3— 51, a  t r e n d  m a n ife s t  in the  raclula g ro u p  
a n d  to  som e ex ten t in the  scissus  g roup . 
An (opposite  b u t  w eak e r  te n d e n c y  is p r e 
sen t in  the  t h y r s a n th u s  g roup .

Fig. 12. The European  distribution of the 18 
Rubm s  species treated so far (except for 
coryltifolius) according to H e s lo p -H a r r i s o n  
(196®).
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Fig. 13. The data of Fig. 12 as 
means in eight E uropean  regions 
(Sweden excluded) converted into 
points making equal sums fo r  the 
three m ain  groups of species.

(C) T h e  fo u r  p e r ip h e ra l  reg ions  (1, 4, 
6 a n d  8). T h e  scissus  g ro u p  d o m in a te s  
reg io n s  1 axrd 4, w h e re a s  th is  g ro u p  is 
la c k in g  in  reg ion  6. T h e  r a du la  g ro u p  is 
re p re s e n te d  in  reg ions  1 a n d  6 exclusively . 
T h e  t h y r s a n th u s  g ro u p  is fo u n d  in  all th e  
p e r ip h e r a l  reg ions  a n d  the  su m s  of th e  
p o in ts  a re  the  sam e w h e th e r  reg ions  1 a n d  
4 a re  c o m p a re d  w ith  6 a n d  8, o r  1 a n d  6 
w i th  4 a n d  8.

(D) I ta ly  (region 7). T h e  n u m e r ic a l  
v a lu e  f o r  I ta ly  is m e d iu m  w h ic h e v e r  g ro u p  
of species is dea lt  w ith .

SWEDISH AND EUROPEAN DISTRIBU
TIONS COMPARED

E a r l ie r  we saw  th a t  b o th  th e  radu la  
a n d  the scissus  g ro u p s  in S w eden  o c c u r  
m a in ly  in  the  sou th -w est,  the la t te r  g ro u p  
a lso  be ing  rep re se n te d  in lan d ,  w h ile  th e  
t h y r s a n t h u s  g ro u p  d o m in a te s  a long  th e  
ea s t  coast. T o  th is  is n o w  a d d e d  th e  fa c t  
th a t  th e  radula  a n d  th e  scissus  g ro u p s ,  
as th e y  a p p e a r  in  the  re s t  of E u ro p e ,  b o th

show  A tlan tic  t ra i ts  th o u g h  m ix ed  w i th  
a n o r th e r n  t r e n d  in  the  la t t e r  g ro u p ,  
w h e reas  th e  t h y r s a n th u s  g ro u p  is m o re  
evenly  d is tr ib u ted ,  p e rh a p s  s lig h t ly  C en tra l  
E u ro p e a n .

T h is  is in  l ine  w ith  th e  c o n v e n t io n a l  
d iv ision  of th e  E u ro p e a n  f lo ra ,  a cc o rd in g  
to w h ic h  th e  w e s te rn  h a l f  of S o u th e rn  
Sw eden  is S u b a t la n t ic  w h e re a s  th e  ea s te rn  
h a l f  belongs  to  the  C en tra l  E u ro p e a n  
reg io n  (See M e u s e l  1965 m a p  258).

In  a fu tu re  p a p e r  the o r ig in  of th e  d i f 
fe re n t  p a t te rn s  of d is t r ib u t io n  in  S w eden  
w ill be d iscussed.
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INTRODUCTION

T h e  genus  L eo p o ld ia  P a r l . co m p rises  
five species a n d  tw o  subspecies  in  the  
a re a  investiga ted , i.e. L. com osa  (L.) P a r l ., 
2 n =  18 (27), L. weissi i  ( F r e y n ) F r e y n  
ex H e l d r ., 2n =  18, 36 (54), L. cyc ladica  
(D a v is  & S t u a r t ) G a r b a r i  ssp. cycladica,  
2n —36, 54, L. cyc lad ica  (D a v is  & S t u a r t ) 
G a r b a r i  ssp. subsessi l is  B e n t z e r , 2n =  36, 
L. d io n y s ica  (R e c h , f i l .) B e n t z e r , 2n =  
18, 36, L. sp re i t z en h o fe r i  H e l d r ., 2n =  
18, 36. Of these  ta x a  L. co m o sa  h a s  been  
t re a te d  cy to log ica lly  in  B e n t z e r  (1972 b) 
a n d  L. weissi i  to  a l im ited  ex ten t  in  
B e n t z e r  (1972 a). A g enera l b u t  b r ie f  
cy to log ica l s u rv e y  of Aegean L eo p o ld ia  
w as  m a d e  in  B e n t z e r  (1969). C h ro m o 
som e n u m b e rs  of A egean Leopoldia.  ta x a  
h av e  b een  p u b l i sh e d  b y  D a v is  & S t u a r t  
(1967) a n d  S t u a r t  (1970).

As the  m a te r ia l  s tud ied  is co m p re h e n s iv e  
th e  p re s e n ta t io n  in  th is  p a p e r  w ill be 
lim ited  to a g en e ra l  su rv e y  of the  v a r i a 
tion  in  th e  c h ro m o s o m e  co m p lem e n ts  of 
th e  v a r io u s  taxa . F e a tu re s  of p u re ly  c y to 
logical in te res t  w ill  be dea l t  w ith  e lse
w here .

MATERIAL AND METHODS

A total of approximately 500 plants r e 
presenting about 150 populations from  the 
Aegean have been studied cytologically. A 
code to the collections used in the present 
study was given in B e n t z e r  (1973).

Chromosome preparations were made as 
described in B e n t z e r  (1969 & 1972 a).

Pollen stainability was calculated as in 
B e n t z e r  (1972 a).

Chromosome slides used in this study are 
deposited at the D epartm ent of P lan t T axo
nomy, Lund.

Drawings were made with the aid of a 
binocular cam era lucida (Leitz) m ounted on 
a Leitz Orthoplan microscope.

Descriptions of centromeric positions are 
according to L e v a n  et al. (1964).

In this study attention has mainly been 
focussed on the long (L) chromosomes. 
Together the (L) chromosomes constitute c. 
40 %  of the entire chromatin  content of a 
cell.

The size of the chromosomes in the figures 
can only he com pared within the complement 
since the degree of contraction is slightly d if
ferent in different cells illustrated.

MITOSIS 

General Karyotype

W ith  th e  excep tio n  of L. c o m o s a  th e  
k a ry o ty p e s  of the  d if fe re n t  t a x a  a re
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s t ru c tu ra l ly  e ssen tia lly  s im ila r .  T h e  bas ic  
c h ro m o s o m e  n u m b e r  is 9 a n d  a  genera lized  
h a p lo id  set of ch ro m o so m e s  can  he 
s u m m a r iz e d  as n (2 L  +  3M +  4S) w h e re  (L) 
s ta n d s  fo r  long  ch ro m o so m es ,  (M) fo r  
m e d iu m  a n d  (S) fo r  sh o r t  ch rom osom es.  
U su a l ly  th e  (L),  (M) & (S) ch ro m o so m es  
f o r m  d is t in c t  g roups ,  b u t  o ccasiona lly  the 
d if fe re n c e  b e tw ee n  the  (M) an d  (S) c h r o 
m o so m e s  is ind is t inc t .

(L) c h ro m o so m e s :  T w o d if fe re n t  types 
of (L) c h ro m o s o m e s  re p re s e n t in g  th e  tw o 
p a i r s  of (L) ch ro m o so m e s  a t the  d ip lo id  
level, th e  8 (L) ch ro m o so m e s  a t th e  te tra- 
p lo id  level a n d  the  12 (L) ch ro m o so m es  
a t  th e  h e x a p lo id  level can  easily  be 
reco g n ized  on  th e ir  a rm  ind ices  ( r -v a lu e s ) ; 
one  g ro u p  w i th  r -v a lu e  c. 3— 4 (subtelo- 
cen tr ic ,  st) a n d  one g ro u p  w ith  r-va lue  
c. 7— 12 (telocentric , t). In  L. weissii  and  
in  d ip lo id  L. d io n y s ica  th e  long  a rm  of 
th e  (L) st c h ro m o s o m e s  tends  to be som e
w h a t  s h o r te r  th a n  the  long  a rm  of the 
(L) t ch ro m o so m es .  In  the  o th e r  ta x a  an d  
in  te t r a p lo id  L. d ionys ica , th e  leng th  of 
th e  long a rm s  of the  (L) st an d  the  (L) t 
c h ro m o s o m e s  te n d  to  be s im ila r  (Figs. 
1 G & II, 2 B, C & D). In ad d i t io n  to these 
g en e ra l  (L) ch ro m o so m es ,  v a r ia n t  types 
o c c u r  w h ic h  w ill be d iscussed  below.

(M) a n d  (S) c h ro m o so m es:  I t  is no t 
poss ib le  to d iv ide  the g ro u p s  of (M) and
(S) c h ro m o s o m e s  re spec t ive ly  in to  h o m o l
ogous p a irs  b y  co n v en t io n a l  m e thods .  The 
r -v a lu es  v a ry  b e tw ee n  1— 2 (m etacen tr ic -  
s u b m e ta c e n tr ic ,  m -sm ) in  the  fo rm e r  
g ro u p  as well as in  the  la t te r .  T h e  leng th  
of the (M) c h ro m o s o m e s  a re  c. 1/3 to 1/2 
of th a t  of the (L) ch ro m o so m es.  T h e  (S) 
c h ro m o so m e s  a re  c. 1/2 to 3/4 as long  as 
th e  (M) ones (Figs. 1 G, 2 A, D & E).

Sate llites: T h e  satellites a re  usuially
a t ta c h e d  to  th e  long a r m  of e i th e r  ttype 
of (L) c h ro m o so m es .

Karyotypes, Satellites and Secondary 
Constrictions

L. weissii:  P o p u la t io n s  w ith  d iffeiren t 
c h ro m o s o m e  n u m b e rs ,  i.e. d ip lo ids ,  2?n =  
18 a n d  te tra p lo id s ,  2n  =  36, te n d  to be  
g e o g ra p h ic a l ly  s e p a ra te d  (cf. B e n t z e r  
1973 Fig. 28). A case of su sp ec ted  tr:ans- 
lo c a t io n  in  th e  (L) ch ro m o so m es  w as  
obse rved  in  p o p u la t io n  no. 314 (2x) wlhere 
one p la n t  h a d  3 (L) t ch ro m o so m es,  one 
Avith a sa tellite , and  o n ly  one (L) st S AT- 
c h ro m o s o m e  (Fig. I B  1 & 2). A tr;ans- 
lo c a tio n  b e tw e e n  the s h o r t  a r m  of one 
(L) st c h ro m o s o m e  a n d  th e  lo n g  a r m  of 
one (L) t c h ro m o so m e  seem s a possüble 
e x p lan a t io n .  P ollen  s ta in ab i l i ty  Avas 100 
°/o f o r  th is  p la n t .

Sate llites  a re  u su a l ly  sm a ll  a n d  they  a re  
u su a l ly  a t ta c h e d  to th e  long  a r m  of one 
o r  m o re  of the  (L) ch ro m o so m es.  T h e  
size of the  sa te lli tes  m a y ,  how ever ,  s o m e 
tim es d if fe r  co n s id e ra b ly  b e tw ee n  p la n ts  
in the  sa m e  p o p u la t io n  (Fig. 1 A). T h e  
n u m b e r  a n d  pos it ion  of satelli tes  v a r y  
(Fig. 3). O n ly  a l im ited  a m o u n t  of m a t e 
ria l h a s  b e e n  s tud ied  f ro m  n o r th e r n  
Greece b u t  it seem s th a t  in p la n ts  f r o m  
the N o r th e rn  S p o rad es  a n d  n o r th w a rd s  
sa telli tes  a re  a t ta c h e d  to th e  sh o r t  a r m  of 
the  (L) t  c h ro m o so m e s  (Fig. I E ) .

P o p u la t io n  no. 8 f ro m  K im olos (2x) 
c o n ta in ed  p la n ts  w ith  a ll  the  f o u r  a l t e r n a 
tive sa te l li te  c o m b in a t io n s  sh o w n  in Fig. 
3 A. No te t ra p lo id  p o p u la t io n  seem ed to 
con ta in  b o th  SAT-(L) t ch ro m o so m e s  and  
SAT-(L) st c h ro m o so m e s  (Fig. 3 B ) .  N ot 
m o re  th a n  tw o  a l te rn a t iv e  sate lli te  com bi-

Fig. 1. Long chromosomes in L eopol di a;  in G the complete karyotype. — A: L. weiss i i  
(2x, no. 309), two plants with SAT-chromosome heterozygosity. — B: L. wei s s i i  |2x, no. 
314), 1. Normal plant. 2. P lan t with 1 (L) st and 3 (L) t chromosomes. — C: L. weiss i i  
(4x, no. 340), with 4 (L) m-sm chromosomes and 1 extra long (L) 1 chromosome. — D: 
L.  weis s i i  (4x, no. 45), with one extra long (M) chromosome. — E: L.  w e i s s i i  (2x, no. 334), 
with satellites on  the short arm. — F: L. cycladica  ssp. cycla d ica  (6x, no. 36). — G: 
L. cycladica  ssp. subsess i l i s  (4x, no. 433). — H: L. cycladica  ssp. subs es s i l i s  (4x, no. 13),

two plants with different SAT-chromosomes.
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n a t io n s  w e re  fo u n d  in  a n y  te t ra p lo id  
p o p u la t io n .

S e c o n d a ry  co n s tr ic t io n s  n o t  connec ted  
w i th  sa te lli tes  w ere  o n ly  fo u n d  in  one 
d ip lo id  p o p u la t io n ,  viz. no. 334 f ro m  
H a g io n  O ros. H ere  a  s e c o n d a ry  c o n s t r ic 
t io n  a p p e a re d  in  the  p ro x im a l  reg io n  of 
th e  long  a rm s  of th e  (L) t  c h ro m o so m es  
(Fig. I E ) .

L. cyc lad ica  ssp. cycladica:  T e t ra p lo id  
a n d  h e x a p lo id  p la n ts  w ere  fo u n d .  On 
F o le g a n d ro s  b o th  levels o f  p o ly p lo id y  
w e re  fo u n d .  T h e  b as ic  k a ry o ty p e s  w ere  
s im i la r  to  those  of L. weiss i i  (Fig. I F ) .

Sate lli tes  v a r ied  in  n u m b e r  f ro m  nil 
(in no . 36 f ro m  S an to r in ,  6x) to 6 (in no. 
31 f r o m  F o leg a n d ro s ,  6x, B e n t z e r  1969). 
Sa te lli tes  w e re  fo u n d  a t ta c h e d  to th e  long 
a r m  of (L) st c h ro m o so m e s  as w ell as 
(L) t ch ro m o so m es .

No se c o n d a ry  co n s tr ic t io n s  besides  those  
co n n ec ted  w i th  satellites  w ere  fo u n d .

L. cyc ladica  ssp. subsessil is:  O nly  t e t r a 
p lo id  p la n ts  w ere  fo u n d . T h e  b as ic  k a r y o 
ty p e s  ag ree d  in  gen era l  o u tl in e  w ith  those  
of L. weissi i  (Fig. 1 G).

T h e  n u m b e r  of satellites  v a r ie d  be tw een  
n il  a n d  th ree .  T h e y  w ere  a lw ay s  a t tach e d  
to  th e  long  a r m  of e i th e r  the  (L) t c h ro 
m o so m e s  o r  the  (L) st ch ro m o so m es .  U n 
like  L. wei ss i i , sa telli tes  w ere  occasiona lly  
fo u n d  o n  (L) t  as w ell as on  (L) s t c h r o 
m o so m e s  in  the  sam e  p la n t  (Fig. 1 H ) .  
T h e  sa te l l i te  pos ition  so m etim es  var ied  
b e tw ee n  d if fe re n t  p la n ts  in  a p o p u la t io n .

L. d ionysica:  D ip lo id  as w ell as t e t r a 
p lo id  p la n ts  w ere  fo u n d . In  th e  tw o 
d ip lo id  p o p u la t io n s  (nos. 50 f ro m  U nia  
Nisia, W  of K a rp a th o s  a n d  97 f ro m  Asta- 
k id h a ,  W  of K a rp a th o s )  the  sate lli tes  w ere  
a t ta c h e d  to  the  s h o r t  a r m  o f  the  (L) t 
ch ro m o so m e s  (Fig. 2 A).

T h e  r -v a lu es  fo r  th e  fo u r  (L) c h ro m o 
som es v a r ie d  be tw een  3.5 a n d  5.0 w ith  the 
(L) S A T -ch ro m o so m es  h av in g  s o m e w h a t  
h ig h e r  va lues  th a n  th e  o th e r  (L) c h r o m o 
som es. T h e  S A T -ch rom osom es  co n ta in ed  
a v e ry  m a rk e d  se c o n d a ry  c o n s tr ic t io n  in 
the  p ro x im a l  reg io n  of the  long  a rm s  (Fig. 
2 A). F a in t  s eco n d a ry  con s tr ic t io n s  also 
o c c u r re d  o n  the  long  a r m  of som e  of the  
(M) c h ro m o so m es .

T h e  k a ry o ty p e s  of th e  te t r a p lo id  p la n ts  
ag reed  o n  th e  w h o le  w ith  th o se  of L. 
weiss i i  (Fig. 2 B ) .  N ot m o re  th a n  2 SAT- 
c h ro m o so m e s  w ere  re c o rd e d  f ro m  any  
p la n t  a n d  th e  sa te lli tes  w ere  a t ta c h e d  to 
the  long  a r m  of th e  (L) t c h ro m o so m es  
o r  th e  (L) s t  ch ro m o so m es.

L. sp re i t z enho fer i :  D ip lo id  a n d  t e t r a 
p lo id  p la n ts  w ere  fo u n d .  T h e  b as ic  k a r y o 
ty p es  ag ree d  in  gen era l  o u tl ine  w i th  those 
of L. weissi i  (Fig. 2 C & D).

T h e  n u m b e r  of sate lli tes  v a r ied  be tw een  
1 a n d  3 a n d  th e y  w ere  a lw ays  a t tach e d  
to th e  long  a rm  of (L) t ch rom osom es.

S e c o n d a ry  co n s tr ic t io n s  a p p e a re d  on the  
long  a rm  o f  a  v a ry in g  n u m b e r  of (L) 
c h ro m o so m e s  in  d ip lo id  as w ell as in 
te t ra p lo id  p la n ts  (Fig. 2 C ) .

Deviations from the Normal 
Karyotype Pattern

A N E U P L O ID Y

O ne p o p u la t io n  of L. weissi i  (no. 325 
f ro m  T inos)  co n s ti tu te d  a m ix tu re  of 
te t ra p lo id s  a n d  h ex ap lo id s  b u t  no  tr ip lo id  
o r  a n e u p lo id  p la n ts  w ere  found . A lthough 
th e re  is a f r e q u e n t  o c c u rre n c e  of s t ru c tu ra l  
a b e r ra t io n s  p a r t i c u la r ly  in  L. weissi i  (see 
b e lo w  a n d  B e n t z e r  1969, 1972 a) as  well 
as o cca s io n a l  h y b r id iz a t io n  b e tw een  L.

Fig. 2. Long chromosomes in Leopoldia-, in A, D and E the complete karyotypes. — 
A: L. dionysica  (2x, no. 97). — B: L. dionysica (4x, no. 84). — C: L. spreitzenhoferi 
(4x, no. 505). — D: L. spreitzenhoferi  (2x, no. 405). — E: L. weissii  (2x, no. 313), with 
a  translocation between 2 (M) chromosomes indicated by arrows. — F: Three plants from 
a hybridogenous population, no. 429 (L. weissii, 4xXL. comosa,  2x). 1. Diploid L. comosa 
w ith aberran t satellite position and aberran t (L) m-st chromosomes indicated by arrow.
2. Triploid hybrid with one aberran t (L) L. weissii chromosom e indicated by arrow.

3. Tetraploid L. weissii with one (L) m-sm chromosom e indicated by arrow.
B ot. N o tise r, v o l. 127, 1974
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Fig. 3. Generalized sets of long chromosomes in L. weissii showing the alternative com bina
tions of satellite num ber and position on the long arms. All satellites have been generalized 
to an  equal size. The num ber of plants with each combination is given. — A: Diploid 

plants from 17 populations. — B: Tetraploid plants f rom 20 populations.

weissi i  (4x) a n d  L . com osa  (2x) ( B e n t z e r  
1972 b) a n e u p lo id  c h ro m o so m e  n u m b e rs  
w e re  only  excep tio n a lly  fo u n d  in  t e t r a 
p lo id  L. weissi i  a n d  n e v e r  in  d iploid . In  
no. 41 f ro m  K im olos  one p la n t  lacked  
one  (L) t c h ro m o so m e  w hile  a n o th e r  p la n t  
h a d  an  a d d i t io n a l  (L) t  ch ro m o so m e. F ive  
p la n ts  in the  p o p u la t io n  w ere  n o rm a l ,  i.e. 
2n  =  26. T h e  p la n t  th a t  la ck ed  one c h ro 
m o so m e  h a d  a p o llen  s ta in ab il i ty  of 90 °/o.

In  no. 61 f ro m  K im olos one p la n t  lacked  
one  (L) t  c h ro m o so m e  (pollen  s ta inab il i ty  
85 %>) a n d  in  no. 67 f ro m  K a rp a th o s  one 
p la n t  h ad  a n  a d d i t io n a l  (L) t c h ro m o 
som e.

In  L. cyc ladica  ssp. cycladica,  L.  cyc la 
dica  ssp. subsessil is,  L. d ionys ica  a n d  L. 
s p re i t z enho fe r i  no  p la n ts  w ere  fo u n d  w ith  
a n e n p lo id  c h ro m o so m e  n u m b e rs .

CH AN G E O F C E N T R O M E R IC  P O S IT IO N  
IN  (L) st CH ROM O SOM ES

In  a n u m b e r  of p la n ts  of L. weissi i  (4x), 
L. cycladica  ssp. cycladica  (4x), L. cyclci-

B ot. N o tise r, vo l. 127,1974

clica ssp. subsessi l is  (4x) a n d  L. d ionys ica  
(4x) one o r  m o re  of the  (L) st c h ro m o 
somes h a d  becom e m e ta c e n tr ic  to sub- 
m e ta c e n tr ic  (m-sm) w ith  a n  r-va lue  of c. 
1.5— 2.0. T h e  leng th  of the  re a r ra n g e d  
c h ro m o so m e  w as  s im ila r  to  th a t  of n o rm a l  
(L) st ch ro m o so m es .  T h e  (L) m -sm  c h ro 
m osom e w as  essen tia lly  s im ila r  in  geo 
g rap h ic a lly  s e p a ra te d  p o p u la t io n s  (Fig. 4).

L. weissii:  C. 15 %  of the te trap lo id  
p o p u la t io n s  c o n ta in e d  one o r  m o re  p lan ts  
w ith  one o r  m o re  (L) m -sm  c h ro m o 
somes. D ip lo ids  w ere  n o t  fo u n d  w ith  (L) 
m -sm  c h ro m o s o m e s  of th is  k ind . In  the  
te trap lo id s ,  the  k a ry o ty p e s  w ere  usually  
n o rm a l  a p a r t  f ro m  the  (L) m -sm  c h ro m o 
some a n d  th e  c h ro m o s o m e  n u m b e rs  w ere  
un a l te red ,  i.e. 2n  —36.

In  p o p u la t io n s  nos. 19 a n d  87 from  
A m orgos a n d  32 f ro m  R o d h o s  the  6 p lan ts  
s tud ied  h a d  1 (L) m -sm  c h ro m o so m e  each. 
I n  the o th e r  p o p u la t io n s  heterozygous 
p lan ts  w ere  fo u n d  to g e th e r  w ith  n o rm a l  
ones.

In p o p u la t io n  no. 44 f r o m  Naxos, one
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A n d r o s

Tinos Turkey

Peloponnisos

Naxos
S e r ifo s
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Fig. 4. Distribution of (L) m-sm chromosomes in Aegean Leopoldia. The eight (L) ch rom o
somes in four tetraploid taxa of Leopoldia  have been drawn. Arrows indicate the (L) 
m-sm chromosome. — A: L. weissii. — B: L. cycladica ssp. cycladica. — C: L. dionysica. —■

D: L. cycladica ssp. subsessilis.

hom ozygous, one  h e te ro zy g o u s  a n d  one 
n o rm a l  p la n t  as r e g a rd s  the (L) m -sm  
ch ro m o so m e  w ere  reco rd ed .  In  p o p u la 
tions nos. 5 f ro m  S a n to r in  a n d  66 & 74 
f ro m  S irn a  p la n ts  w ith  2 (L) m -sm  c h r o 
m osom es w ere  fo u n d ,  in  no. 346 f ro m  
A ndros w h ich  g rew  in te rm ix e d  w i th  L. 
com osa  one  p la n t  w ith  3 (L) m -sm  c h r o 
m osom es w as  fo u n d  and  f ina lly ,  in  p o p u 

la t io n  no. 340 f ro m  A ndros  one  p la n t  
w i th  4 (L) m -sm  c h ro m o so m e s  w as  fo u n d  
(Fig. 1 C). T h e  la t te r  p la n t  also h a d  one  
(L) t c h ro m o so m e  th a t  w as longe r  th a n  
the rest.  P o l le n  s ta in ab i l i ty  w as  not. p a r 
t ic u la r ly  r e d u c e d  ow ing  to  the  p re s e n c e  
of one  o r  m o re  (L) m -sm  c h ro m o s o m e s  
(Tab. 1).

L. cyc lad ica  ssp. cycladica:  O n ly  in

Table 1. Percentage stainable pollen in plants with (L) st chromosomes altered to r-value 
c. 1.5—2.0 and in plants with one extra long (M) chromosome. L. weissii, L. cycladica ssp. 

cycladica, L. cycladica ssp. subsessilis and L. dionysica  are represented.

No. of plants with Percentage stainable pollen
65 70 75 80 85 90 95 100

(L) m-sm chromosomes .......................................................  1 (2)
No. of (L) m-sra’s within parentheses 1(1) 1(3) 2(1) 2 (1) 1(4) 14(1)
Extra long (M) chromosome ...............  1 4

B ot. N o tise r, vo l. 127, 1974
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p o p u la t io n  no. 17 f ro m  N ik o u r ia  (N of 
A m orgos)  w as  one p la n t  w ith  one  (L) 
m -sm  c h ro m o so m e  fo u n d  (Fig. 4 B) 
to g e th e r  w ith  3 n o rm a l  ones.

L. cycladica ssp. subsessilis: In  th ree  
p o p u la t io n s  p la n ts  w ith  one  (L) m -sm  
c h ro m o s o m e  each  w ere  fo u n d  (Fig. 4 D ) .

L. dionysica: In  p o p u la t io n  no. 42 f ro m  
T r ia  N isia (SE of A stipala ia) th re e  o u t  of 
fo u r  p la n ts  co n ta in ed  one (L) m -sm  c h ro 
m o so m e  each  (Fig. 4 C).

E X T R A  LONG (M) CH ROM O SOM E 
IN  L. W E IS S II

In  som e g e o g rap h ica lly  se p a ra te d  te t r a 
p lo id  p o p u la t io n s  of L. weissii, i.e. no. 3 
f ro m  Naxos, no. 6 f ro m  N axos, no. 10 
f ro m  Serifos, no. 45 f ro m  Kimolos, no. 
422 f ro m  A nafi and  no. 426 f ro m  A m orgos, 
p la n ts  w ere  obse rved  w ith  one (two in 
no. 422) c h ro m o so m e  in te rm e d ia te  in  size 
b e tw ee n  th e  o rd in a ry  (L) a n d  (M) c h ro 
m o so m e s  (Fig. I D ) .  In  p o p u la t io n s  nos. 
3 a n d  6 th is  e x t ra  long  (M) ch ro m o so m e  
o c c u r re d  w ith  the  s t ru c tu ra l ly  re a r ra n g e d  
(L) st ch ro m o so m e  m e n tio n ed  above. In  
p o p u la t io n s  nos. 10 an d  45, 8 n o n n a l  (L), 
10 n o rm a l  (M) a n d  17 (S) ch ro m o so m es  
w e re  fo u n d  w ith  the  e x tra  long  (M) c h ro 
m osom e. An u n e q u a l  t r a n s lo c a t io n  b e 
tw e e n  2 n o rm a l  (M) c h ro m o so m es  seems 
to  be  a  possib le  e x p la n a t io n  fo r  the  orig in  
of th e  ex tra  long  (M) ch ro m o so m e  in  
th e se  p o p u la t io n s .  I n  th e  o th e r  p o p u la 
tions, i.e. nos. 3, 6 , 422 (con ta in ing  h y b r id s  
b e tw ee n  L. weissii a n d  L. comosa) and  
426, each  ex tra  long  (M) ch ro m o so m e  re 
p laces  one n o rm a l  (M) ch ro m o so m e  w i th 
o u t  a n y  o th e r  visible chan g e  in  the  k a r y o 
type . P o llen  s ta in ab i l i ty  does n o t  seem 
to  be red u ce d  in  spite of the  p resen ce  of 
a n  e x tra  long (M) ch ro m o so m e  (Tab. 1).

A n ex tra  long  (M) ch ro m o so m e  was 
a lso  fo u n d  in  one d ip lo id  p la n t  in  p o p u la 
t io n  no. 313, in  w h ich  L. weissii grow s 
in te rm ix ed  w ith  L. comosa (Fig. 2 E ).  T he  
k a ry o ty p e  ind ica tes  an  u n e q u a l  rec ip ro ca l  
t r a n s lo c a t io n  be tw een  tw o  (M) c h ro m o 
som es. P o llen  s ta in ab il i ty  w as  95 °/o.
B o t. N o tise r, vo l. 127, 1974

Hybrids between L. weissii and 
L. comosa

H y b r id s  b e tw ee n  L. comosa a n d  o th e r  
m e m b e rs  of Leopoldia in  th e  A egean  
reg ion  a re  eas ily  iden tif ied  on  th e i r  c h r o 
m o so m e  co m p lem e n ts .  T h re e  p la n ts  f r o m  
one h y b r id o g e n o u s  p o p u la t io n  (L. iveissii, 
4 x X L .  comosa, 2x) a re  sh o w n  in  F ig . 
2 F.

In  th e  d ip lo id  k a ry o ty p e  (Fig. 2 F : 1 )  
one  of th e  (L) m -s t  c h ro m o s o m e s  o f  L. 
comosa w as a b n o rm a l ly  long  a n d  h a d  a 
sate lli te  a t ta c h e d  to  th e  s h o r t  a rm .  One 
of th e  (L) t ch ro m o so m e s  of L. comosa 
h a d  a sa te lli te  on  th e  long  a rm .  T h e  
n o rm a l  k a r y o ty p e  of L. comosa w as  g iven  
in  B e n t z e r  (1972 b).

In  th e  t r ip lo id  k a ry o ty p e  (Fig. 2 F : 2 )  
the  tw o  (L) L. comosa c h ro m o s o m e s  w ere  
n o rm a l  a p a r t  f r o m  a n  e x t ra  s e c o n d a ry  
co n s tr ic t io n  o n  th e  long  a r m  of th e  (L) t 
ch ro m o so m e .  O ne of th e  (L) st L. weissii 
c h ro m o so m e s  w as  a b n o rm a l ly  long  an d  
h a d  an  r -v a lu e  of c. 2.7 (pollen  s ta in a b i l i ty  
20 °/o).

T h e  te t r a p lo id  k a ry o ty p e  (Fig. 2 F :  3) 
cons is ted  of 7 n o rm a l  (L) c h ro m o so m e s  
a n d  one  (L) m -sm  c h ro m o s o m e  s im ila r  
to  those  d esc r ib e d  on  p. 74 (pollen s ta in 
ab ili ty  95 °/o).

In  a n u m b e r  of cases h y b r id iz a t io n  
seem s to im p ly  a c h a n g e  in  m o rp h o lo g y  
fo r  one o r  o th e r  of th e  ch ro m o so m es ,  e.g. 
in  p o p u la t io n  no. 422, w h e re  2 e x tra  long  
(M) c h ro m o s o m e s  o c c u rre d ,  in  nos. 425 
a n d  429 w h e re  one (L) m -sm  ch ro m o so m e  
o ccu rre d  a n d  in  no. 74 a n d  6 6  ( B e n t z e r  
1969), w h e re  one  o r  tw o  (L) m -sm  c h ro m o 
som es o c c u r re d  a long  w ith  o th e r  changes ,  
etc.

MEIOSIS

Meiosis w as  s tu d ie d  in  a l im ited  a m o u n t  
o f  m a te r ia l ,  i.e. c. 50 p la n ts  re p re se n t in g  
all taxa . I f  c a r r ie d  ou t  o n  a g rea te r  n u m b e r  
of p la n ts  m e io tic  a n a ly se s  w ou ld  be of 
va lue  in e lu c id a t in g  p o ss ib le  ex p lan a tio n s  
of o bserved  m ito t ic  i r reg u la r i t ie s ,  e.g.
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A B C D

]■

C3

Fig. 5. Disturbances during meiosis in diploid L. weissii, A—D: Anaphase I. E: Anaphase II. 
F: Diakinesis. —  A: Loop and fragm ent involving (L) chromosomes (no. 303). — B: Two 
side-arm bridges in (L) chromosomes (no. 411). — C: (BF) in (M) chromosomes (no. 330). 
-— D: (BF) in (L) chromosomes (no. 330). — E: (B) in (M) chromosomes and (F) from
(L) chromosomes (no. 310 F: Quadrivalent involving (L) chromosomes (no. 330).

s t ru c tu ra l  he te rozygos ity ,  a n e u p lo id y ,  etc. 
In  m ost cases, h o w ev er ,  it  h a s  n o t  been  
possib le  to o b ta in  acc ep tab le  p r e p a ra t io n s  
f ro m  those  p la n ts  of w h ic h  m e io tic  
ana ly se s  w ere  m o s t  u rg e n t ly  needed .

Diakinesis and Mctaphasc

PAIRING

In  d ip lo id  p la n ts  of L. weissii a n d  L. 
spreitzenhoferi th e  p a i r in g  of h o m o lo g o u s  
ch ro m o so m es  w as  u su a l ly  v e ry  good. 
D ip lo id  L. dionysica w as n o t  investiga ted . 
I n  L. weissii (2x), in  one  p la n t  in  each  of 
p o p u la t io n s  nos. 310, 330 a n d  334 th e re  
w a s  a te n d en cy  fo r  the  (L) c h ro m o so m e s  
to be assoc ia ted  in  q u a d r iv a le n ts  a t 
d ip lo tene-d iak ines is  (Fig. 5 F ) . In  no . 334 
the  q u ad r iv a len ts  w ere  m a in ta in e d  to 
m e ta p h a se  in d ica tin g  a r e c ip ro c a l  t r a n s 

loca tion , b u t  in  the  o th e r  tw o  p la n ts  th e  
q u a d r iv a le n ts  h a d  u su a l ly  b eco m e  bi- 
v a len ts  a t m e tap h ase ,  w h ic h  m a y  n e v e r th e 
less in d ica te  the p resen ce  of r e c ip ro c a l  
t r a n s lo c a t io n s  w i th o u t  ab i li ty  to  fo rm  
c h ia sm a ta  in  the  h o m o lo g o u s  segm ents .

F a i lu re  of a p p a re n t ly  h o m o lo g o u s  
c h ro m o so m e s  to p a i r  p ro p e r ly  w as  o b 
served  in  one  p la n t  of L. weissii (2x) 
f ro m  p o p u la t io n  no. 333 f ro m  T in o s  w h e re  
2— 4 u n iv a le n ts  of (M) a n d  (S) c h r o m o 
som es w ere  f re q u e n t ly  fo u n d . T h e  p o llen  
s ta in ab il i ty  of th is  p la n t  w as 55 °/o.

O ne q u a d r iv a le n t  invo lv ing  2 (S) a n d  2 
(M) c h ro m o so m e s  w as  ob se rv ed  in  som e 
cells of one  d ip lo id  L. spreitzenhoferi, 
no. 406 (Fig. 6 0 ) .  A re c ip ro c a l  t r a n s lo c a 
tion  seem s likely  a l th o u g h  th e  m ito t ic  
k a ry o ty p e  d id  n o t  s u p p o r t  a t ra n s lo c a t io n .

In  te t r a p lo id  p la n ts  of a ll  ta x a  a
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Fig. 6. Anaphase I aberrations in Leopoldia ; in 0  metaphase I. — A—D: L. cycladica ssp. 
cycladica (4x, no. 416b), A: Bridge and  fragm ent (BF) in (L) chromosomes. B: Bridge 
(B) in (M) chromosomes. G: Lagging (M) chromosomes. D: One lagging bivalent of (L) 
chromosomes. —  E— G: L. cycladica ssp. subsessilis (4x), E: Three (B) in (L) chromosomes 
in no. 75. F : Two side-arm bridges in (L) chromosomes in no. 433. G: Two side-arm 
bridges in (L) chromosomes, two lagging (S) bivalents and  one fragm ent in no. 433. — 
H— I: L. dionysica  (4x, no. 30), H: (BF) in (M) chromosomes. I: (BF) in (M) chrom o
somes. — J —L: L. spreitzenhoferi (2x, no. 406), J: Side-arm bridge in (L) chromosomes. 
K: (BF) in (L) chromosomes. L: Lagging bivalent of (S) chromosomes. -— M—N: 
L. spreitzenhoferi (4x, no. 402), M: Side-arm bridge in (L) chromosomes. N: Side-arm 
bridge in (L) chromosomes. — O: L. spreitzenhoferi (2x, no. 406), m etaphase I with one

quadrivalent involving (M) and (S) chromosomes.
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Table  2. L. weissii (4x). Distribution of quadrivalents involving (L), (M) and (S) ch rom o
somes. n = n u m b e r  of cells studied.

Population
no. n

Min., m ean and  max. values for num ber of 
quadrivalents/cell

%
stainable

pollen(L) (M) (S)

328 ................................... 5 0—0.60— 1 1— 1.80—2 0—0.80— 1 100
339 ................................... 18 0—0.72—2 0— 1.11—3 0—0.39— 1 100
341 ................................... 6 0—0.50— 1 0— 1.00—2 0—0.50— 1 100
342 ................................... 12 0—0.58— 1 0— 1.33—3 0—0.92—2 100
351....................................... 17 0— 1.41— 2 0— 1.12—2 0—0.53—3 70

c o m p a ra t iv e ly  la rg e  n u m b e r  of m u l t i -  
va len ts ,  p a r t i c u la r ly  q u a d r iv a le n ts  w ere  
r e g u la r ly  fo u n d .  T h e  q u a d r iv a le n ts  a lw ays  
c o n ta in e d  h o m o lo g o u s  c h ro m o so m es  a n d  
th e y  a p p e a re d  to o r ie n ta te  a t r a n d o m  a t  
M I. Q u a d r iv a le n ts  invo lv ing  n o n -h o m o lo -  
gous c h ro m o s o m e s  m a y  exist b u t  hav e  in  
th a t  case e scap e d  n o tice  ow ing  to th e  
re la t iv e  d if f icu l ty  in  an a ly s in g  36 c h r o m o 
so m es  a t  m eiosis.

Q u a d r iv a le n ts  g en e ra l ly  seem  to invo lve  
(M) c h ro m o so m e s  m o re  f re q u e n t ly  th a n  
o th e r  ch ro m o so m e s  (Tab. 2). In  one  p la n t  
f ro m  no. 351 of L. weissii  (4x) q u a d r i 
v a len ts  in v o lv in g  (L) c h ro m o so m es  p r e 
va iled  (Tab. 2). T h e  po llen  s ta in ab il i ty  of 
th is  p la n t  w as  70 °/o, w h ile  in  th o se  p la n ts  
w h e re  (M) q u a d r iv a le n ts  p rev a i led  th e  
p o l len  s ta in a b i l i ty  w as  100 °/o.

O ccas io n a lly  a few  h ex av a len ts  a n d  
oc tova len ts  of (L) as w ell as (M) c h r o m o 
som es w ere  fo u n d ,  in d ica tin g  in te rc h a n g e s  
b e tw ee n  n o n -h o m o lo g o u s  ch ro m o so m es .

CHIASM ATA

In  d ip lo id  L. w eiss ii  the  n u m b e r  of 
c h ia sm a ta  in  the  (L) ch ro m o so m e s  v a r ie d  
b e tw een  1.5 a n d  3.5 p e r  b iv a len t  (Tab. 3). 
(L) b iv a len ts  w ith  one  c h ia sm a  w ere  o n ly  
o ccas io n a lly  observed . T h e  c h ia sm a ta  in  
the  (L) b iv a len ts  w ere  a p p a re n t ly  d is t r i 
b u te d  a t  r a n d o m  (Fig. 8). An ave rage  of
0.7 c h ia sm a ta  p e r  b iv a le n t  w ere  te rm in a l  
(Tab. 3).

T h e  (M) b iv a len ts  of L. weiss ii  (2x) 
re g u la r ly  h a d  1— 2 ch ia sm a ta ,  u s u a l ly  
te rm in a l  o r  a lm o s t  te rm in a l .

T h e  (S) b iv a len ts  w ere  d if f icu lt  to 
an a ly se  as to n u m b e r  of c h ia sm a ta  fo rm e d  
p e r  b iva len t.  I t  seem s, how ever ,  as if 1 
te rm in a l  c h ia sm a  p e r  b iv a len t  p revails .

In  te t ra p lo id  L. w eiss ii  the f r e q u e n c y  
of c h ia sm a ta  p e r  p a i r  of (L) c h r o m o 
som es w as  re d u c e d  in  c o m p a r is o n  w ith  
d ip lo id  L. w eissii  (Tab. 3). T h e  f r e q u e n c y  
o f  te rm in a l  c h ia sm a ta  p e r  p a i r  of (L) 
c h ro m o so m e s  w as  g re a te r  in  the  te tra -  
p lo id s  as c o m p a re d  w ith  th e  d ip lo ids  (Tab. 
3). T h e  rea so n  fo r  dec reased  c h ia sm a  fre-

Table 3. Chiasmata num ber and distribution
per chromosome pair in the (L) ch rom o
somes of diploid and tetraploid L. weissii.

Plan t
No.
of

Min., m ean and max. 
values for

no. cells
studied Chiasma

frequency
Frequency 
of terminal 
chiasm ata

Diploid
64—2 15 2.0—2.5—3.5 0.0—0.7— 1.0
73—5 15 2.0—2.5—3.5 0.0—0.9— 1.5
73— 15 31 2.0—2.6—3.0 0.0—0.7— 1.5

318—3 7 1.5—2.1—2.5 0.0—0.5— 1.0
318—4 13 1.5—2.3—3.0 0.0—0.7— 1.5
318—5 9 2.5—2.9—3.5 0.5—0.8— 1.0
326— 1 33 1.5—2.3—3.0 0.0—0.9—2.0
330—3 23 1.5— 2.2—3.0 0.0—0.3— 1.0
Mean: 1.8—2.4—3.1 0.1—0.7— 1.3
Tetraploid
328—4 5 1.5—2.1—2.5 0.5—0.9— 1.3
339—4 18 1.8—2.0—3.0 0.3— 1.0— 1.8
341—2 6 1.3— 1.7—2.0 0.3—0.8—2.0
342—4 12 1.3— 1.7—2.0 0.0—0.8— 1.5
351— 1 17 1.5—2.1—2.5 0.0— 1.1— 2.0
Mean: 1.5— 1.9—2.4 0.2—0.9— 1.7
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3-3  3-1 3-2 4 -0  4-1

J © 4 0 _
4 -3  4-3 4-3  4-4

Fig. 7. Leopoldia weissii (4x, no. 451). Total 
num ber of chiasmata and number of terminal 
chiasm ata in quadrivalents of (L) chrom o
somes from different cells of one plant.

q u e n c y  is th e  c o m m o n  fo rm a t io n  of 
q u a d r iv a le n ts .  D if fe ren t  c h ia sm a  pos itions  
in  (L) q u a d r iv a le n ts  a re  given in  Fig. 7.

O n ly  te rm in a l  pos itions  fo r  c h ia sm a ta  
w ere  fo u n d  be tw een  (M) ch ro m o so m es  
in  te t r a p lo id  L. weissii as w ell as in  the  
o th e r  te t ra p lo id  ta x a  (Fig. 8 ).

T h e  c h ia sm a  pos itions  in  (S) a sso c ia 
t ions  seem ed  to  be te rm in a l  in  te tra p lo id  
taxa.

T w o  p la n ts  of L. weissii (4x) each 
h a v in g  one  (L) m -sm  c h ro m o so m e  w ere  
ana ly sed .  T h e  (L) m -sm  ch ro m o so m e  
p a i re d  w ith  the  o th e r  (L) c h ro m o so m es  
in a n o r m a l  w ay.

L. cycladica ssp. cycladica (4x), L. 
cycladica ssp. subsessilis (4x), L. dionysica 
(4x) a n d  L. spreitzenhoferi (4x) all 
a p p e a r  to  h av e  a  f re q u e n c y  a n d  d is t r ib u 
tion  of q u a d r iv a le n ts  a n d  c h ia sm a ta  
s im i la r  to  th a t  in  L. weissii (4x).

A N A PH A SE I

In  d ip lo id  L. weissii 3 ou t  of 16 p la n ts  
w ere  fo u n d  w ith  no  d is tu rb a n c e s  a t  A I. 
In  these  3 p la n ts  c o m p a ra t iv e ly  few  cells 
w ere  an a ly sed  (Tab. 4). A lthough  A I  w as 
n o rm a l  in  no. 64— 2 (Tab. 4) th is  p la n t
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h a d  the  lo w es t  po llen  s ta in ab i l i ty  o f  all 
p la n ts  s tu d ie d  a t  A I, i.e. 60 °/o. I n  all 
p la n ts  of d ip lo id  L. weissii s tu d ie d  m o re  
th a n  90 °/o of th e  cells w ere  n o rm a l .  T h e  
m o s t  f r e q u e n t  d is tu rb a n ces  w e re  b r id g es  
a n d  f rag m e n ts ,  a n d  laggards  (cf. B e n t z e r  
1972 a, w h e re  su b -c h ro m a t id  b r id g e s  w ere  
the  m o s t  f r e q u e n t  a b e r ra t io n  in  p o p u l a 
tion no. 318 of L. weissii). In  one  p la n t  
f ro m  p o p u la t io n  no. 330 of L. weissii (2x) 
5 cells w ith  b r id g e  & f ra g m e n t  w e re  o b 
served ; 3 b r id g e s  involved (L) c h r o m o 
somes, 1 (M) a n d  1 (S) ch ro m o so m e s .

In  te t r a p lo id  L. weissii the  f r e q u e n c y  of 
d is tu rb a n c e s  w as  m u c h  h ig h e r  t h a n  in  
d ip lo id  L. weissii. O nly 2 o u t  o f  9 p la n ts  
s tud ied  h a d  m o re  th a n  90 °/o n o r m a l  cells 
(Tab. 4). T h e  m o s t  f re q u e n t  d is tu rb a n c e s  
w ere  b r id g es  & f rag m e n ts ,  a n d  laggards .  
S id e -a rm  b r id g e s  w ere  c o m m o n  in  one  
p la n t  f r o m  no . 332 of L. weissii (4x) w h e re  
in  som e cells as  m a n y  as 3 s id e -a rm  
b ridges  o c c u rre d .  L agga rds  w ere  fo u n d  in 
all p la n ts  of L. weissii (4x) w i th  v a ry in g  
f req u en cy .  B r id g es  an d  f r a g m e n ts  w ere  
fo rm e d  b )r all k in d s  of ch ro m o so m e s ,  
i.e. (L), (M) a n d  (S) ch ro m o so m e s .
B ridges in v o lv in g  (L) ch ro m o so m e s  w ere  
com m o n es t .

A lm ost all la g g a rd s  w ere  of s im i la r  size 
a n d  a p p e a ra n c e ,  re sem b lin g  a  b iv a le n t  of
(S) c h ro m o s o m e s  (Fig. 6 L) a n d  s ta in in g  
a w e a k e r  c o lo u r  th a n  the  o th e r  c h r o m o 
som es. O ne (L) ch ro m o so m e  w as  fo u n d  
lagg ing  in  a few  cells. A lthough  A I  in 
te t ra p lo id  L. weissii in m o s t  cases w as 
severely  d is tu rb e d ,  th e  po llen  s ta in ab i l i ty  
w as  on ly  re d u c e d  in  3 p la n ts  (Tab. 4).

In  th e  o th e r  ta x a  the  A I w as  e ssen tia lly  
s im ila r  to  t h a t  of L. weissii (Tab. 5). 
P a r t i c u la r ly  in  L. cycladica ssp. subsessilis 
(no. 75) a  h igh  f re q u e n c y  of c h ro m a t id  
b r idges  w i th o u t  f ra g m e n ts  w as  o bserved  
(Fig. 6 E ).  In  L. cycladica ssp. cycladica 
(no. 416 b, 4x) b r id g es  & f ra g m e n ts  w ere  
fo u n d  in v o lv in g  (L) as  w ell as (M) c h r o 
m osom es.  T w o  d if fe re n t  f r a g m e n t  sizes 
to g e th e r  w i th  the  (M) c h ro m o so m e  b ridges  
w ere  observed .  I n  L. dionysica (4x) also 
tw o  d if fe re n t  f r a g m e n t  sizes o c c u rre d
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Fig. 8. Pairing  configurations at diakinesis. — A: Leopoldia cycladica ssp. subsessilis 
(4x, no. 96) showing one (L) chromosome quadrivalent, two (M) chromosome quadri
valents and  one (S) chromosome quadrivalent. — B: L. weissii (2x, no. 306) showing 
different chiasma positions and num bers in (L) bivalents from different cells. Number of

chiasmata indicated.

w ith  (M) c h ro m o s o m e  b r idges  (Fig. 6 
H & I).

In  L. s p re i tz e n h o fe r i  (no. 402, 4x) 3 
d i f fe re n t  sizes of f ra g m e n ts  w ere  fo u n d  
w ith  (L) c h ro m o s o m e  b r idges  in  one 
p lan t.

A N A PH A SE II

In  d ip lo id  p la n ts  of all ta x a  A II  w as  
u su a l ly  a lm o s t  p e r fe c t  w ith  on ly  ex ce p 
tiona l  cases o f  laggards ,  b ridges  & f r a g 
m e n ts  (Fig. 5 E) a n d  n o n -d is ju n c t io n .

In  te t r a p lo id  p la n ts  of all ta x a  the  
f re q u e n c y  o f  d is tu rb a n c e s  w as  s o m e w h a t  
h ig h e r  b u t  it w as  still u su a l ly  less th a n  
1 °/o of the cells th a t  w ere  d is tu rb e d .  T h e  
m o s t  ex tre m e  d is tu rb a n c e s  w ere  fo u n d  in  
one  p la n t  of L. w eiss ii  (4x) f r o m  p o p u la 
t ion  no. 361 w h e re  60 °/o of the  cells 
co n ta in ed  b r id g es  (n =  46).
6

DISCUSSION
l n  L. com osa  (L.) P a r l ., B e n t z e r  

(1972 b) desc r ibed  a case of w id esp read  
h e te ro m o rp h is m  in the  (L) m -s t c h ro m o 
som e pa ir .  T h e  o r ig in  of th a t  h e te ro 
m o rp h is m  w as p re s u m e d  to be a p e r i 
cen tr ic  inve rs ion . P oss ib le  rea so n s  f o r  the 
p e rs is tan c e  of th e  r e a r r a n g e d  c h ro m o so m e  
w ere  discussed.

T h e  p re s e n t  case of w ide ly  d is t r ib u te d  
h e te ro m o rp h is m  in  the  (L) st c h r o m o 
somes, i.e. the  p resen ce  of one o r  m o re  
(L) m -sm  ch ro m o so m e s  in severa l t e t r a 
p lo id  p la n ts  f ro m  v a r io u s  ta x a  is p a ra l le l  
to th a t  of L. com osa  (Be n t z e r  op. cit.).

T h e  o r ig in  of the  (L) m -sm  c h r o m o 
som e c a n n o t  be p ro v e d  b u t  a few  in d ic a 
tions  s u p p o r t  an  o r ig in  by p e r ic e n tr ic  in 
vers ion : (1) T h e  len g th  of th e  (L) m -sm  
c h ro m o so m e  w as  s im ila r  to th a t  of the
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Table 4. P e rc e n ta g e  o f  v a r io u s  d i s tu rb a n c e s  a t  A I in  L. weissii (2x, 4x).

P opu la 
tion
no.

No.
of

cells
Normal

Bridges & Fragments
Loops Lag Side-

arm
bridges

%
stainable

pollen1 2 3 gards

L. weissii (2x) 
49—6 212 97 1 2 95
49— 7 100 100 — — — — — — 95
49— 14 125 98 1 — — — •— 1 100
64— 2 16 100 — 60
64— 11 151 97 1 ■— — — 2 1 90
73— 11 51 98 2 —• — — •— —• 95
73— 15 177 94 5 —• — — 1 1 95

303— 1 37 100 100
303—2 152 99 1 — — 1 -— — 95
303— 5 94 98 — — — — 2 —• 100
310— 1 160 96 2 — — — 2 — ■—
326— 1 104 96 3 —■ — — 1 — 95
326—3 315 94 3 —- — — 3 — 95
330— 3 316 98 2 — — — — — 90
350—3 248 98 2 -—• — — -— — 95
411— 2 143 91 8 — — — — 1 70
L. weissii (4x) 

59— 1 98 92 3 5 65
300— 1 43 84 5 -—• — — 12 ■—- 100
301— 1 94 10 3 — — — 87 — 60
332—9 243 52 10 6 3 — 22 8 90
340— 2 32 81 13 — — — 6 -—■ 100
341— 2 57 88 — -—- — — 12 — 100
346— 2 209 97 1 ■—■ — — 1 1 100
346— 7 102 77 5 —- — 1 18 — 100
357—4 152 63 11 — — — 26 — 100

n o r m a l  (L) st ch ro m o so m es .  —  (2) In  
so m e  p la n ts  a sa te lli te  w as  a t ta c h e d  to 
th e  long  a rm  of th e  (L) m -s m  c h r o m o 
som e (Fig. 4 D, B e n t z e r  1969 pp . 469, 
472). S ince satellites n o rm a l ly  a p p e a r  in  
th is  p o s i t io n  in  n o rm a l  p la n ts  one  m a y  
c o n c lu d e  th a t  the  d is ta l  p a r t  of th e  long  
a r m  h a s  rem a in ed  in ta c t  a n d  the p o s s i 
b il i ty  of a  sh if t  seem s less tenab le .  —  (3) 
T h e  (L) m -sm  c h ro m o so m e  p a i re d  w ith  
the  o th e r  (L) ch ro m o so m es  in a n o rm a l  
w a y  d u r in g  m eiosis. I t  seem s th e re fo re  
u n l ik e ly  th a t  the  (L) m -sm  c h ro m o s o m e  
o r ig in a te s  f ro m  a n o th e r  taxon ,  e.g. L. co
m osa .

P e r ic e n tr ic  in v e rs io n s  a re  d if f icu l t  to 
d e m o n s t r a te  cy to logica lly  espec ia lly  w h e n  
th e  c h ia sm a  f re q u e n c y  is red u ce d ,  w h ic h  
is th e  case in the  te trap lo id s ,  o r  w h e n  
c h ia s m a ta  tend  to  b e  fo rm e d  o u ts id e  th e

p re s u m a b ly  in v e r ted  segm ent, i.e. in 
te rm in a l  positions , w h ic h  is also the case 
in the  te trap lo id s .  No e ffo r ts  hav e  been  
m a d e  to go a n y  f u r th e r  in  a n a ly s in g  the 
o rig in  of the  (L) m -sm  ch ro m o so m e.

To  ex p la in  th e  extensive o ccu rren c e  an d  
w ide d is t r ib u t io n  of th e  (L) m -sm  c h ro m o 
som e one cou ld  specu la te  a little. H y b r id i 
za t ion  b e tw ee n  L. weissii  (4x) a n d  L. co
m o sa  (2x) h a s  been  well p ro v ed  in  a 
n u m b e r  of localit ies  (B e n t z e r  1973). 
H y b r id iz a t io n  b e tw een  o th e r  ta x a  is also 
p ro b a b le  a l th o u g h  it h as  n o t  been  p roved . 
As p o in ted  ou t  b y  W a l t e r s  (1957), 
M a n g e l s d o r f  (1958) a n d  M o a v  et al.
(1968) fo r  exam ple ,  h y b r id o g e n o u s  p o p u 
la t ions  o f ten  seem  to  h av e  a n  inc rease  
of c h ro m o so m e  m o rp h o lo g ica l  d ivers ity  
w h ic h  m a y  be due  to the  b re a k -d o w n  of 
b a la n c e d  cy togene tic  systems. One m a y

B ot. N o tis e r , v o l. 127, 1974



Ta
bl

e 
5. 

Pe
rc

en
ta

ge
 

of 
di

st
ur

ba
nc

es
 

at 
A1

 
an

d 
A

ll
 

in 
L.

 
cy

cl
ad

ic
a 

ss
p.

 
cy

cl
ad

ic
a 

(4
x)

, 
L.

 
cy

cl
ad

ic
a 

ss
p.

 
su

bs
es

si
li

s 
(4

x)
, 

L.
 

di
on

ys
ic

a
(4

x)
 

an
d 

L.
 

sp
re

it
ze

nh
of

er
i 

(2
x, 

4x
).

KARYOTYPES AND MEIOSIS IN LEOPOLDIA 83

a  c . r
:CL « w

t J D " Ca "
ec

Sd s
- o *  «.

U
ÜT-I

OJCtß
2‘C

g
jdO

Z

<3-> g  Gß^  E t
c/o T

0/D

<3D
OJD

u
PQ

<VtJD
2*E
pq

CM

CO

*hO
z

O «4-tz °

d
oX
H

*

o05CJ
d -c/)c/3
3
*3c
"S
Cj

to

05
00

•H00

so

00

CO

CO<N

05 CO 
CO

CO

X

05
00

oo

CO

CM uO

O 00 o  
O  05 00

O  05 00 O t> Tt< 
O )  H  IQ

30

t O i ^ I o t o CM I I
i 1 1 1

i a

CO

CM

co
t o 0 5 1 s o !> . o 0 0
CO 0 0 I o 0 0 X 0 5 0 0

CO
Co
CDCO X-o CM
3 '— "
Co o CM 1 ZO J—1 CO j

CO o *-< 0 0 I
Q «  ▼HC/1 CM X tH Y—( r—i
cn '— - o

c <a_cj CD CD 'x' 'x 'x'
“3
c

COSi N CM
3 7 3^

CJ t-H co t-H-r-i s r-4 tH
J I

i s . J J J
CDto o oo CO COCM

^ 5
C"* 00 05 CO • 00 o O o

su sp e c t  th a t  if th e re  a re  som e “w eak  
s p o ts ” on  the  (L) st ch ro m o so m es ,  the  
r is k  of b reak s  on such  sites w o u ld  in c re ase  
w ith  h y b r id iza tio n .  T h e  te n d en cy  fo r  
sp o n ta n e o u s  m u ta t io n s  to be localized  to 
p a r t i c u la r  reg ions h a s  been  sh o w n  by  
G i l e s  (1940) in  Traclescantia  a n d  W a l t e r s  
(1957) in  B ro m u s ,  fo r  exam ple .

H y b r id iz a t io n  m a y  c o n seq u en t ly  g e n 
e ra te  new  c h ro m o s o m e  types  w h ic h  in  
som e cases m a y  p ro v e  selectively  pos itive  
o r  co m ple te ly  n e u tra l ,  in  b o th  cases w ith  
a  f a i r  chance  of be ing  es tab lished .  I n  those  
localities w h e re  p la n ts  w ith  one o r  m o re  
(L) m -sm  c h ro m o so m e s  w ere  fo u n d ,  L. 
co m o sa  also o c c u r re d  in  the  n e ig h b o u r 
h o o d  a n d  h y b r id iz a t io n  w o u ld  be at least 
th e o re t ic a l ly  possible.

A n o th e r  possib le  e x p la n a t io n  of the  
ex tensive  d is t r ib u t io n  of the  (L) m -sm  
c h ro m o s o m e  is of co u rse  th a t  it h a s  a 
m o n o p h y le t ic  o rig in  d a t in g  b a c k  to  the  
t im es  w hen  the  is lan d s  of th e  A egean 
w ere  still connec ted  w i th  each  o th e r  a n d  
w ith  th e  m a in la n d s  of Greece a n d  A n a 
tolia, i.e. in  P liocene  to  P le is tocene  tim es.

T h o se  e x tra  long  (M) c h ro m o so m e s  
w h ic h  ca n n o t  be  d irec t ly  exp la in ed  by 
t r a n s lo c a t io n  m a y  po ss ib ly  o rig in a te  f ro m  
h y b r id  sw a rm s  b e tw ee n  L. w eissii an d  
L. com osa,  fo r  ex am p le  in a w a y  s im ila r  
to  th a t  d iscussed  fo r  th e  (L) m -sm  c h ro m o 
som es.

T h e  i r re g u la r  shape , n u m b e r  a n d  p o s i 
t io n  of satellites  in  d ip lo id  as w ell as 
te t r a p lo id  (and hex ap lo id )  p la n ts  of L e o 
po ld ia  spp. is d if f icu lt  to  e x p la in  ( B e n t z e r  
1972 b). LIe n e e n  a n d  R u n e m a r k  (1962, 
1972 b) po in ted  to a  v e ry  ex tensive  v a r i a 
t io n  in  the  sa te lli te  ch ro m o so m e s  of 
E l y m u s  rech ingeri  ( R u n .) R u n e m a r k  an d  
E ly m u s  s tr ia tu lu s  R u n e m a r k  f ro m  the  
A egean  w h ich  is c o m p a ra b le  to  th a t  d e 
sc r ib ed  in  the  p re s e n t  p a p e r .  H e n e e n  
a n d  R u n e m a r k  (1.962) also d iscussed  
poss ib le  m odes  of th e  p re s e rv a t io n  of 
th e  S A T -ch rom osom e p o ly m o rp h is m .  In  
E l y m u s  rech ingeri  S A T -ch ro m o so m e p o ly 
m o rp h i s m  w as assoc ia ted  w ith  m o r p h o 
logical d ive rs i ty  w h ile  in  E. s tr ia tu lu s
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su c h  m o rp h o lo g ic a l  d ive rs i ty  w as  no t m e t 
w ith .  I n  Leopo ld ia  th e re  c e r ta in ly  is an  
ex ten s iv e  m o rp h o lo g ica l  v a r ia t io n  (B e n t 
z e r  1973), b u t  it does n o t  seem  to be 
d ire c t ly  c o r re la ted  w ith  S A T -ch rom osom e 
p o ly m o rp h is m  n o r  to  o th e r  fo rm s  of 
s t r u c tu r a l  c h ro m o so m e  heterozygosity ,  i.e. 
a  p la n t  w i th  a given c h ro m o so m e  m o r 
p h o lo g ic a l  a b n o rm a l i ty  w as  n o t  also 
n e c e s s a r i ly  m o rp h o lo g ic a l ly  d ivergent.

T h e  m e io tic  d is tu rb a n ces  w h ic h  o c 
c u r r e d  al A I w ere  m o s t  ex tensive  in  the  
te t r a p lo id  p lan ts .  To  w h a t  ex ten t  the  
b r id g es  w i th  o r  w i th o u t  f ra g m e n ts  a re  
c a u se d  b y  p a ra c e n t r ic  inve rs ions  ca n n o t  
be  d e te rm in e d .  A b ridge  a n d  f r a g m e n t  is 
c e r ta in ly  n o t  su ff ic ien t  in d ic a t io n  of a  
p a r a c e n t r ic  in v e rs io n  (cf. L e w i s  & J o h n  
1963). B r a n d h a m  (1969) p o in te d  o u t  th a t  
b r id g es  a n d  f ra g m e n ts  fo rm e d  b y  o th e r  
m e a n s  th a n  b y  cro ss ing -over  w i th in  an  
in v e rs io n  loop a re  a lm o s t  in v a r ia b ly  fo u n d  
in  p la n ts  w h ich  also show  su b -c h ro m a t id  
b r id g e s  a t  A I. In  the  p re se n t  m a te r ia l  a  
n u m b e r  of su b -c h ro m a t id  b r id g es  w ere  
o b se rv e d  m a in ly  invo lv ing  (L) c h ro m o 
som es  w h ic h  w ere  also those  c h ro m o 
so m es  w h ic h  h a d  m o s t  b r idges  an d  f r a g 
m e n ts .  As a ru le  th e re  w ere  too few  
b r id g es  a n d  f ra g m e n ts  observed  to  give a 
su ff ic ie n t  n u m b e r  of m e a su re m e n ts  of f r a g 
m e n t  sizes. H ow ever,  in  a t  leas t  th ree  cases 
(pp. 80— 81) f ra g m e n ts  of d if fe re n t  sizes 
o c c u r re d  th u s  ind ica tin g  b re a k a g e  a n d  
defec tive  reu n io n  of ch ro m a tid s .  I t  can  
be su sp ec ted  th a t  several of th e  observed  
b r idges  a n d  f ra g m e n ts  hav e  been  fo rm e d  
in  a s im ila r  w ay. One possib le  m e an s  b y  
w h ic h  such  i r reg u la r i t ie s  m a y  a rise  is 
th ro u g h  cross ing -over m a lfu n c t io n  (for 
re fe ren c es ,  see H e n e e n  1972 p. 434). 
Som e of the  b r idges  a n d  f ra g m e n ts  a re  
p ro b a b ly  caused  b y  cro ss ing -over  w ith in  
p a r a c e n t r ic  in v e rs io n  loops. In v e rs io n s  
m a y  be a co m m o n  fe a tu re  in segm ents  
w h ic h  a re  n o t  f r e q u e n t ly  invo lved  in  
c ross ing-over,  i.e. in  p ro x im a l  p a r ts  of the  
c h ro m o s o m e s  of te t ra p lo id  p la n ts  in  
p a r t i c u la r .  T h e  c o m p a ra t iv e ly  in f re q u e n t  
o c c u r re n c e  of b r idges  a n d  la rge  f ra g m e n ts  
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a n d  o th e r  in d ic a t io n s  of in v e rs io n  h e t e r o 
zygosity  suggests  su ch  p u ta t iv e  lo c a l iz a 
tions. T h e  fo rm a t io n  of q u a d r iv a le n ts  a n d  
the  te n d e n c y  of te rm in a l  c h ia sm a ta  in 
te t ra p lo id s  m a y , in  fact, be a very  e ffec tive  
w a y  o f  d isgu is ing  inve rs ions  a n d  o th e r  
i r re g u la r i t ie s  in  p ro x im a l  c h ro m o so m e  
segm ents .

Autopolyploidy

W ith  th e  possib le  excep tion  o f  L. d io 
n y s ic a  (4x) p o ty p lo id y  in  L e o p o ld ia  in  the  
A egean  seem s to  be a case of a u to p o ly 
p lo idy . T h e  in d ic a t io n s  fo r  su ch  a n  o r ig in  
a re :  (1). M orph o lo g ica lly  m o re  o r  less
in d is t in g u ish a b le  d ip lo id s  a n d  te t ra p lo id s  
of L. weissii , te t ra p lo id s  a n d  h e x a p lo id s  
of L. cyc lad ica  ssp. cyc lad ica  a n d  d ip lo id s  
a n d  te t ra p lo id s  of L. sp re itzen h o fer i .  T h e  
levels o f  p o ly p lo id y  a re  to a c e r ta in  ex ten t 
d is t in g u ish ab le  on  seed size a n d  po llen  
size (B e n t z e r  1973). —  (2). T h e  v e ry  
close a g re e m e n t  in  a p p e a ra n c e  b e tw e e n  
th e  b as ic  k a ry o ty p e s  of d ip lo ids, t e t r a 
p lo id s  a n d  h ex ap lo id s .  —  (3). T h e  h ig h  
f r e q u e n c y  of a p p a re n t ly  r a n d o m ly  o r ie n 
ta ted  m u l t iv a le n ts  in c lu d in g  h o m o lo g o u s  
c h ro m o s o m e s  a t  m eiosis  in  the  te t ra p lo id s  
a n d  th e  h ig h  p e rce n tag e  of s ta in ab le  
po llen  in  sp ite  of n u m e ro u s  q u a d r iv a le n ts .  
E v id en ce  h a s  a c c u m u la te d  th a t  in  g en e ra l  
th e  fo rm a t io n  of m u l t iv a len ts  in  itse lf  
does n o t  cause  a re d u c t io n  in  the  fe r t i l i ty  
of a n  a u to p o ly p lo id  (for re fe ren c es  see 
S t e b b i n s  1950 pp . 305— 306). R o s e w e i r  
a n d  R e e s  (1962) us ing  induced  au to -  
te t r a p lo id  R ye  as a n  ex am p le  suggest th a t  
q u a d r iv a le n ts  m a y  even be se lectively  
positive , s ince severe  cytologieal d i s tu r 
ban ce s  a re  m a in ly  cau sed  b y  n o n -d is ju n c 
tion  ow ing  to  th e  fo rm a t io n  of u n iv a le n ts  
a n d  tr iv a len ts .  A long w ith  a  p re s u m e d  
positive  se lec tion  fo r  q u a d r iv a le n ts  a n 
o th e r  se lec tion  m a y  o p e ra te  to localize  
c h ia s m a ta  te rm in a l ly  an d  in th a t  w ay  
avo id  s e p a ra t io n  d iff icu lties  a t A  I. Al
th o u g h  th e  p re s e n t  m a te r ia l  is  very  
l im ited  th e  re su l ts  agree  well w i th  the  
suggestions  of R o s e w e i r  a n d  R e e s  (op.
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cit.) .  —  (4). T h e  o c c u r re n c e  of m ixed  
levels of p o ly p lo id y  in  the  sam e  p o p u la 
tion, e.g. no . 325 of L. w eissii  f r o m  T inos  
(4x, 6x) a n d  the  o c c u rre n c e  of d if fe re n t  
levels of p o ly p lo id y  of the  sam e taxon  on 
the sam e  is la n d  ( B e n t z e r  1973). T h e  
absence  of p e n ta p lo id s  in  no. 325 a n d  
tr ip lo id s  o n  is lands  w ith  d ip lo ids  as well 
as te t ra p lo id s  m a y  well be a r e su l t  of 
w h a t  M a r k s  (1966) called  a “t r ip lo id  
b lo c k ” a n d  w h ich  he  c la im s is a  c o m m o n  
p h e n o m e n o n .  —  (5). T h e  re la t iv e  ease 
of e s ta b l is h m e n t  of a p o ly p lo id  der iv ing  
f ro m  a d ip lo id  w h ic h  a l re a d y  h a s  a m e an s  
of vegeta tive  p ro p a g a t io n  a n d  w h ic h  can  
be co n s id e re d  as p re a d a p te d  w ith  r e 
spec t to p o ly p lo id y  ( D a r l i n g t o n  1956). 
V egeta tive  p ro p a g a t io n  in  L eo p o ld ia  w as  
d iscussed  in  B e n t z e r  (1973). —  (6 ). Auto- 
p o ly p lo id y  cou ld  be a m e an s  of p re s e rv in g  
fa v o u ra b le  s t ru c tu ra l  h e te ro zy g o s i ty  in  
c ro ss -fe r t i l ize rs  w h ich  w ere  p ro b a b ly  
fo rced  to  in b re e d in g  in  system s o f  sm all 
iso la ted  p o p u la t io n s  ( H e n e e n  & R u n e 
m a r k  1972 a). T h e  possib ili ty  of o sc il la 
tions  in p o p u la t io n  size d u r in g  p a s t  tim es 
w as d iscussed  in  B e n t z e r  (1973).

T h ere  is close m o rp h o lo g ic a l  a g re e m e n t  
be tw een  the  ch ro m o so m es  of te t ra p lo id  
p lan ts  of L. d io n y s ica  a n d  those o f  n o rm a l  
L. weissii  (4x), L. cyc ladica  ssp. cyc lad ica  
(4x), L. cyc lad ica  ssp. subsessilis  (4x) a n d  
L. sp re i tz e n h o fe r i  (4x). T h e  c h ro m o so m e s  
of the d ip lo id  p lan ts  of L. d io n y s ica  a re  
m o rp h o lo g ic a l ly  d if fe re n t  f ro m  th e  t e t r a 
p lo id  ones  a n d  resem ble  m o re  th o se  of 
L. weiss ii  f ro m  the  N o r th e rn  S p o rad es  
an d  n o r th w a rd s .  S ince th e re  a re  also 
m o rp h o lo g ic a l  d if fe rences  b e tw ee n  th e  d i 
ploids a n d  te tra p lo id s  ( B e n t z e r  1973), 
th e  o r ig in  of the p o ly p lo id y  in  th is  ta x o n  
is no t c lear.

SUMMARY

(1) T h e  k a ry o ty p e s  of L. w eiss ii  (2x, 
4x), L. cyc ladica  ssp. cyc lad ica  (4x, 6x), 
L. cycladica  ssp. subsessil is  (4x), L. d io 
nysica  (2x, 4x) a n d  L. s p re i tz e n h o fe r i  
(2x, 4x) all a re  essen tia lly  sim ilar.

(2) T h e  satellites  a re  u su a l ly  a t ta c h e d  
to the  long  a r m  of (L) ch ro m o so m es .  T h e  
size, n u m b e r  a n d  p o s it io n  of th e  sa te l l i tes  
can  v a ry  co n s id e rab ly  w ith in  a  p o p u la 
tion. L. d io n y s ica  (2x) is s im ila r  to  L. 
weissii  (2x) f ro m  N o r th e rn  S p o rad es  a n d  
n o r th w a r d s  in  h av in g  satellites a t ta c h e d  
to th e  s h o r t  a r m  of (L) ch ro m o so m es .

(3) S t ru c tu ra l  he te ro zy g o s ity  o f  v a ry in g  
types is a  co m m o n  p h e n o m e n o n  in  th e  
v a r io u s  taxa, p a r t i c u la r ly  in  L. w eiss ii  
w h ich  h as  also been  m o s t  s tudied .

(4) A p a r t i c u la r  case of w id e s p re a d  a n d  
c o m m o n  s t ru c tu ra l  h e te ro zy g o s ity  in  th e  
(L) s t c h ro m o so m es  is described . T h e  
sam e bas ic  he te rozygos ity  is fo u n d  in  fo u r  
taxa .

(5) A f re q u e n t  o ccu rren c e  of q u a d r i 
v a len ts  of h o m o lo g o u s  c h ro m o so m e s  a t 
d iak ines is  —  M I is ta k e n  as an  in d ic a t io n  
of an  a u to p o ly p lo id  o r ig in  of th e  p o ly 
p lo idy . All types  of c h ro m o so m e s  can  
fo rm  q u ad r iv a len ts .

(6 ) S u b -c h ro m a t id  b ridges  a re  fo u n d  
a t A I in  L. w eissii  (2x, 4x), L. cyc lad ica  
ssp. subsessilis  (4x) a n d  L. sp re i tz e n h o fe r i  
(2x, 4x). T h e  o th e r  ta x a  w ere  too  s u p e r 
f ic ially  s tu d ied  a t A I to sta te  w h e th e r  s u b 
c h ro m a t id  b ridges  o ccu r  o r  not.

(7) B ridges  a n d  f rag m e n ts  w ere  fo u n d  
a t A I. T h e y  a re  p re s u m e d  to be  cau sed  
by  b re a k a g e  an d  defective r e u n io n s  of 
ch ro m a t id s  as w ell as by c ro ss ing -over  
w ith in  p a ra c e n t r ic  inve rs ion  loops.

(8 ) T h e  p e rce n tag e  of s ta in a b le  p o llen  
does n o t  g en e ra lly  seem  to be re d u c e d  in  
sp ite  of th e  s t ru c tu ra l  h e te ro zy g o s ity  in  
te tra p lo id s  a n d  to the  f r e q u e n t  o c c u r re n c e  
of la g g a rd s  a t  A I  in  te tra p lo id s  (L. 
w eiss ii).
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The karyotype of a population of Scilla liyacinthoides L. from Greece, with 
2n =  20 and structural heterozygosity is presented.
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T h re e  p la n ts  f ro m  one  p o p u la t io n  w ere  
s tud ied . T h e  m a te r ia l  o r ig ina tes  f ro m  
Greece, N o r th e r n  Spo rades : Skopelos,
ro ad s id e  a n d  olive grove a t  Elios, 0— 10 
m, B o t h m e r , 22.4 1972 (B 43159). T h e  
u s u a l  s q u a s h  m e th o d  w ith  F eu lgen  s ta in 
ing w as  e m p lo y e d  (cf. B o t h m e r  1970). 
T h e  ro o t- t ip s  w ere  p re t re a te d  fo r  ab o u t 
2 h o u rs  in  a m ix tu re  of 0.6 °/o co lch icine 
a n d  2m M  8-h y d ro x y q u in o l in e .  D raw ings  
w ere  m a d e  w i th  the  a id  of a Leitz 
b in o c u la r  c a m e ra  lucida.

T h e  c h ro m o s o m e  n u m b e r  in the  p re se n t  
m a te r ia l  w as  fo u n d  to be  2n  =  20. T h e  
sam e  n u m b e r  h a s  also  been  r e p o r te d  by 
S a t o  (1935, 1942), B a t t a g l i a  (1959) a n d  
G i m e n e z  M a r t i n  (1959). M a c K e n n e y  
(1898) a n d  H e i t z  (1926) r e p o r te d  the  
n u m b e r  2n =  16.

I t  h as  n o t  been  possib le  to s e p a ra te  the  
en t ire  k a ry o ty p e  in to  p a i rs  of h o m o lo 
gous ch ro m o so m e s  becau se  of the m in u te  
d iffe rences  in  leng th  a n d  in a rm  indices. 
O n ly  one  long  ch ro m o so m e  w i th  a 
seco n d a ry  co n s tr ic t io n  on  the  s h o r t  a r m  
w as  ob se rv ed  (Fig. 1). B a t t a g l i a  (1959) 
in  I s ra e l ia n  m a te r ia l  a n d  S a t o  (1935, 
1942) r e p o r te d  one  p a i r  of such  c h ro m o 
somes. T h e  la t te r  a u th o r  also re p o r te d  one 
p a i r  of s h o r t  sa te lli ted  ch ro m o so m es ,  n o t  
o bserved  b y  B a t t a g l i a  (op. cit.) a n d  the  
p re se n t  a u th o rs .  In  a few  cases, how ever ,  
we ob se rv ed  a w eak  seco n d a ry  c o n s tr ic 
tion in  one of the  m ed ium -s ized  c h ro m o 
som es (Nos 2— 4 in Fig. 1). T h e  5 th  c h r o 
m osom e (Fig. 1) is in te rm e d ia te  in  size 
b e tw een  th e  g ro u p s  2— 4 and  6— 7. T h e  
leng th  decreases  g ra d u a l ly  f ro m  6— 7 to

1 2 -  4 5 6 - 7  8 -  19 20

Fig. 1. Karyotype of Scilla liyacinthoides. In this karyotype chromosome number 8 is
longer and has a larger arm index than  usual.
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c h ro m o s o m e  No 20 (Fig. 1). T h e  sm alle s t  
c h ro m o so m e s  w ere  in  m o s t  cells m a rk e d ly  
s h o r te r  th e n  the  o thers .

T h e  s t ru c tu ra l  h e te ro zy g o s ity  in  o u r  
m a te r ia l  m a y  possib ly  be th e  re su l t  of 
v a r io u s  s t ru c tu ra l  r e a r ra n g e m e n ts .  O w ing  
to  th e  l im ited  cy to log ica l v a r ia t io n  a n d  
th e  fa c t  th a t  on ly  one  long  sate lli te  c h r o 
m o so m e  w as o bserved  in  a ll  p la n ts  one 
m a y  suspec t th a t  th e  p re s e n t  m a te r ia l  
c o n s t i tu te s  one clone. T h e  n a tu r a l  g ro w th  
h a b i t  a lso  fa v o u rs  a clone h y p o th e s is  
(co llec to r’s in f o r m a t io n ) .

T h e  o r ig in  of th e  2n =  20 k a ry o ty p e  of
S. hyacin thoid .es  f ro m  a p re s u m e d  16- 
c h ro m o s o m e  a n ce s to r  b y  f ra g m e n ta t io n ,  
d e le t io n  a n d  d u p lica t io n  w as  d iscussed  by  
S a t o  (1935, 1942).
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INTRODUCTION

In  J a p a n  a n d  a d ja c e n t  a reas  th e  genus 
B r a c h y th e c iu m  h a s  been  s tud ied  by  T a - 
k a k i  (1955 b) a n d  a generic  rev is ion  of 
the  fa m ily  B rach y th ec iaceae  in  N o r th  
A m eric a  h a s  been  p u b lish ed  b y  R o b i n s o n

(1962). In  E u ro p e ,  how ever,  no  m o d e rn  
in v e s t ig a t io n  of th e  fam ily  B ra c h y th e c ia 
ceae o r  the  genus  B ra c h y th e c iu m  h as  been 
c a r r ie d  out. S tudies  on  ce r ta in  species 
com plexes  in  th e  genus h av e  been  p u b 
lished  a n d  these  investiga tions  will he 
d iscussed  in fu tu re  papers .

I t  is the  p u rp o s e  of the  p re s e n t  a u th o r  
to investiga te  the  S can d in av ian  species of 
the  m oss  genus  B r a c h y th e c iu m  f ro m  a 
c y to ta x o n o m ic a l  p o in t  of view. T h is  p a p e r  
m a in ly  deals  w ith  the  d e l im ita t io n  of the 
genus  B r a c h y th e c iu m  an d  the  c h ro m o 
som e n u m b e rs  re p o r te d  fo r  the  genus.

T h e  g e o g ra p h ic a l  concep t S can d in av ia  
can  be  d ef ined  in  d if fe re n t  w ays  h u t  is 
h e re  ta k e n  to  co m p rise  D e n m a rk ,  F i n 
land , N o rw a y  a n d  Sweden.

T h e  S c a n d in a v ia n  m oss  f lo ra  h a s  been  
fa ir ly  th o ro u g h ly  investigated . A m o d e rn  
F lo r a  covering  th e  w ho le  F e n n o s c a n d ia n  
a re a  h as  been  p u b lish e d  b y  N y h o l m  
(1954— 1969). In  this F lo ra  th e  genus

B r a c h y th e c iu m  is t r e a te d  in  a n  exce llen t 
w ay, b u t  th e  a u th o r  p o in te d  o u t  several 
ta x o n o m ic a l  p ro b lem s  w h ic h  c o u ld  no t 
be solved w ith  the  he lp  of t r a d i t io n a l  
m o rp h o lo g ic a l  s tudies. N y h o l m  w ro te :  
“In  S can d in av ia  B r a c h y th e c iu m  is a  genus  
of e x t r a o rd in a ry  com p lex ity  an d  it seems, 
w ith  m a n y  in te rm e d ia te  fo rm s .”

N y h o l m  (I.e.) recogn ized  22 species  
of B r a c h y th e c iu m  w h ic h  will f u r th e r  be 
d iscussed  in  a series of p ap e rs .  O ne p a p e r  
has  a l re a d y  been  p u b l i sh e d  on  the 
sy s tem a tica l  pos it ion  of B. geheebii,  w h ich  
is t r a n s f e r r e d  to  the  genus H o m a lo th e c iu m  
( W i g h  1973 b). T h e  o th e r  species w ill  he 
g ro u p ed  in  as n a tu ra l  an d  w ell-de lim ited  
g ro u p s  as possible . T hese  g ro u p s  c a n  he 
said  to  ro u g h ly  c o m p rise  a sec tion  in  the 
genus a n d  each g ro u p  w ill be d iscussed  
in a s e p a ra te  p ap e r .

T w o d if fe re n t  m e th o d s  a re  u sed  b y  the 
a u th o r  w hen  s tu d y in g  th e  ta x o n o m ic a l  
p ro b lem s  in  B ra c h y th e c iu m :  (a) cy to log ica l 
s tudies  to a s c e r ta in  the  ch ro m o so m e  
co m p lem e n ts  in  th e  species, a n d  (b) m o d i
f ica tion  ex p e r im e n ts  to d e te rm in e  w h ich  
c h a ra c te r s  p ro v e  to m o d ify  ex tensive ly  
a n d  a re  th u s  of less im p o r ta n c e  in  the 
ta x o n o m ic a l  t r e a tm e n t  of th e  genus, an d
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w h ic h  c h a ra c te r s  show  the  h ig h e s t  degree 
of m o rp h o lo g ic a l  cons tancy .  A bou t 2,000 
g a th e r in g s  of S c a n d in av ian  species of 
B r a c h y th e c iu m  h av e  h i th e r to  been  s tud ied  
cy to log ica lly  an d  a n u m b e r  of g a the r ings  
h a v e  been  cu ltiva ted  in  d if fe re n t  types  of 
e n v i ro n m e n ts  to  s tu d y  th e  m od if ica t ions .  
T h ese  s tud ies  w ill be d iscussed  in  fu tu re  
p a p e rs .

T h e  ta x o n o m ic a l  t r e a tm e n t  of the genus 
B r a c h y th e c iu m  is d ifficu lt.  M odifica tion  
s tu d ie s  sh o w  th a t  a  n u m b e r  of c h a ra c te r s  
m o d i fy  ex tensive ly  w h ich  m a k es  it d if f i 
c u l t  to de lim it th e m  m o rp h o lo g ica l ly .  As 
n o  m o d if ica t io n  e x p e r im en ts  hav e  p re v i 
ous ly  b een  ca rr ied  ou t in  the  genus it has  
n o t  b een  possib le  to eva lua te  the  ta x o 
n o m ic a l  ava i lab i l i ty  of the  d if fe re n t  m o r 
p h o lo g ica l  ch a ra c te rs .

THE RELATIONS BETWEEN BRACHY
THECIACEAE AND SOME OTHER 
FAMILIES

As h a s  a l re ad y  been  p o in ted  ou t  by  
R o b i n s o n  (1962) B ra c h y th ec iaceae  w as 
given fa m i ly  s ta tu s  b y  G r o u t  (1897) b u t  
w as  f i r s t  described  b y  B r o t h e r u s  (1909).

I t  is n o t  the  p u rp o s e  of the  p re se n t  
a u th o r  to t ry  to give a d e sc r ip t io n  of the  
f a m i ly  B ra c h y th e c ia c e a e  o r  to  t r y  to give 
it a  m o re  n a tu ra l  de lim ita tion . O ur k n o w 
ledge a b o u t  several im p o r ta n t  p ro b lem s  
c o n c e rn in g  m o rp h o lo g y ,  cytology, e v o lu 
tion  a n d  so on  is m u c h  too m eag re  fo r  
th a t .  O n ly  a few  exam ples  of the  d iff icu lty  
in  d e l im itin g  som e p le u ro c a rp o u s  fam ilies  
will he d iscussed  here .  T h e re  a re  b y  no  
m e a n s  a n y  c lea r-cu t  d is tinc tions  be tw een  
m a n y  o f  the  m oss fam ilies  in  the  o rd e r  
I iy p n o b ry a le s  a n d  th e y  ca n n o t  be sa id  to 
be n a tu ra l ly  de lim ited  tax a.

T h e re  is a  long  series of p le u ro c a rp o u s  
m oss  fam ilies  w ith  in d is t in c t  de lim ita tion . 
As ex am p les  can  be m e n tio n ed : Leskea- 
ceae— L e m b o p h y l la c e a e — A m blysteg iaceae 
B ra c h y th e c ia c e a e — E n to d o n ta c e a e — H yp- 
naceae .  In  all these  fam ilies  th e re  a re  a 
n u m b e r  of g enera  w i th  a  co n tro v e rs ia l  
ta x o n o m ic a l  position . F o r  in s tance  the  
genus  Ish ibaea ,  d esc r ib ed  as a m o n o ty p ic
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genus  e n d e m ic  to J a p a n ,  w as  p laced  in 
th e  fa m i ly  B ra c h y th e c ia c e a e  b y  B r o t h e 
r u s  a n d  O k a m u r a  (1915). T h e  g e iu s  h a s  
la te r  been  t r a n s f e r r e d  to the  fam ily  Les- 
keaceae , a n d  a c c o rd in g  to  T a k a k i  (1955 a) 
a n d  N o g u c h i  (1972) it is n o t  a  valid genus  
h u t  sh o u ld  be  u n i ted  w ith  th e  genus  
L escu ra ea  in  th e  fa m i ly  L eskeaceae .

A n o th e r  ex a m p le  is the  g en u s  Iso th e -  
c iu m  b y  som e a u th o r s  p la ced  in  th e  fa m i ly  
L e m b o p h y l la c e a e  a n d  b y  o th e rs  in  th e  
fa m i ly  B ra c h y th e c ia c e a e .  Still a n o th e r  one  
is P la ty h y p n id iu m  so m etim es  p laced  in  
B ra c h y th e c ia c e a e  a n d  so m e tim e s  in A m b 
lysteg iaceae, as is th e  genus  K u io h im e -  
h y p n u m .  Sc leropoc lium  is also a l te rna t ive ly  
p la c e d  in  tw o  fam ilies ,  viz. B ra c h y th e c ia 
ceae o r  E n to d o n ta c e a e  a n d  th e  genus  
P le u r o z iu m  in  H y p n a c e a e  o r  E n to d o n ta 
ceae.

T h e  fa m ily  H y p n a c e a e  has  been  d iv ided  
in to  a n u m b e r  of su b fam ilie s  b y  severa l 
a u th o rs .  B y  som e b ry o lo g is ts  these s u b 
fam ilie s  h av e  been  g iven  the  taxonom ica l 
s ta tu s  of fam ilies .  S u ch  is th e  case w ith  
C linracio ideae a n d  H y locom io ideae  fo r  
in s tance .  Som e a u th o r s  have , how ever, 
do n e  the  rev e rse  a n d  t re a t  A m blystegia- 
ceae a n d  B ra c h y th e c ia c e a e  as subfam ilies  
o f  H y p n aceae .

F o rm e r ly ,  th e  c h a ra c te r s  of the  sporo- 
p h y te s  w ere  a lm o s t  th e  o n ly  ones  regarded  
as u se fu l  in  th e  d e l im ita t io n  of taxa  of 
h ig h e r  ra n k .  L a te r  th e  cell s t ru c tu re  of 
the  g a m e to p h y te  an d  o th e r  g am eto p h y tic  
c h a ra c te r s  w e re  also  ta k e n  in to  co n s id e ra 
tion. M ore d e ta i led  m o rp h o lo g ic a l  s tudies 
a n d  p a r t i c u la r ly  cy to log ica l studies c o m 
b in e d  w ith  c u l t iv a t io n  ex p er im en ts  an d  
c h e m o ta x o n o m ic a l  s tu d ie s  w ill u n d o u b t
ed ly  solve a  n u m b e r  of p ro b le m s  connected  
w i th  the  d e l im ita t io n  o f  fam ilies.

As th e  m osses  a re  so u n i fo rm ly  built  u p  
m o rp h o lo g ic a l ly  c e r ta in  ch a ra c te rs  have  
do u b tle ss  b een  o v e r -e m p h a s iz e d  in  the 
ta x o n o m ic a l  t r e a tm e n t  of a g roup .

A v e ry  i l lu s tra t iv e  e x a m p le  of the d if 
fe ren ce  b e tw ee n  th e  e a r l ie r  a n d  m o d e rn  
ta x o n o m ic a l  d e l im i ta t io n  of fam ilies is the 
fam ily  P y la isaeceae .  A cco rd ing  to B r u c h
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e t al. (1852) th is  fa m i ly  c o m p rise s  the 
fo l lo w in g  acc ep ted  gen era :  Pylaisia , H o m a -  
lo th ec iu m , P la ty g y r iu m ,  L escuraea , Ortlio- 
th e c iu m ,  E n to d o n ,  P te r ig y n a n d r u m  an d  
P tero g o n iu m .  N o w a d ay s  the  fam ily  Pylai- 
saeceae  is o f ten  t r e a te d  as a su b fa m i ly  of 
H y p n aceae  a n d  th e  g en e ra  w i th in  the  
fa m i ly  ta x o n o m ica lly  de lim ited  acco rd in g  
to  B r u c h  et al. (I.e.) h av e  been  p laced  in  
var io u s  o ther  fam ilies, viz. fo l low ing  N y 
h o l m  (1954— 1969), Pyla is ia  an d  P la ty 
g y r iu m  in H y p n aceae ,  H o m a lo th e c iu m  in 
B rachy thec iaceae ,  Lescu ra ea  in  Leskea- 
ceae, O rth o th ec iu m  a n d  E n to d o n  in  E n to 
dontaceae , P te r ig y n a n d r u m  in  L e m b o 
phyllaceae  a n d  P te ro g o n iu m  in  L eucodon-  
taceae.

E ven  in m o re  re c e n t  studies of the 
delim ita tion  of fam ilies  th e re  a re  o ften  
g rea t  d ifferences  be tw een  d if fe re n t  a u th o rs .  
A n u m b e r  of p le u ro c a rp o u s  fam ilie s  a re  
p ro b a b ly  still in c o r re c t ly  de l im ited  and  
m a n y  genera  a n d  species a re  g ro u p e d  
to g e th e r  w ith u n re la te d  taxa. A n u m b e r  
of new  com bina tions  m u s t  be m a d e  b e 
fo re  a n a tu ra l  sy stem  can  be es tab lished .

THE EUROPEAN GENERA OF THE 
FAMILY BRACHYTHECIACEAE

M any p l e u r o c a r p o u s  m o s s e s  w e r e  d e 
s c r i b e d  b v  H e d w i g  (1801) as  b e l o n g i n g

to th e  genus  H y p n u m .  T h is  la rge  genus, 
how ever ,  soon  p ro v e d  to  be very  h e te ro 
geneous a n d  in the  m idd le  of th e  19th 
c e n tu ry  it w as sp lit in to  a  n u m b e r  of 
genera .

J u s t  as th e re  a re  n o  c lea r-cu t  d is t in c 
tions  b e tw een  a n u m b e r  of fam ilies  in  th e  
o rd e r  H y p n o b ry a le s ,  it is d iff icu lt  to  d e 
lim it severa l g en e ra  in  the  fam ily  B r a c h y 
theciaceae.

T a k a k i  (1955 a) recogn ized  13 g e n e ra  
in J a p a n  a n d  a d ja c e n t  a rea s  a n d  R o b i n 
s o n  (1962) 11 g en e ra  in  N o r th  A m erica .  
T h e  generic  concep t of these  tw o  a u th o rs ,  
how ever ,  d iverges co n s id e rab ly ,  fo r  i n 
stance , R o b i n s o n  d iv ided  the  genus  
B r a c h y th e c iu m  in to  tw o  genera , B r a c h y 
th e c iu m  in  a n a r r o w e r  sense an d  C h a m 
ber lainict. T h is  in  c o n t ra s t  to T a k a k i  w h o  
on ly  recogn ized  B ra c h y th e c iu m  in a 
b ro a d e r  sense.

T h e  g en era  H o m a lo th e c iu m  a n d  Ccimp- 
to th e c iu m  a re  tre a te d  as tw o  g e n e ra  b y  
T a k a k i , w hile  R o b i n s o n  u n ite d  th e m  in  
H o m a lo th e c iu m .  Crcitoneurella  is a genus  
descr ibed  by  R o b i n s o n . It is a m o n o ty p ic  
genus w ith  the  species C. u n c in i fo l ia  
(B r o t h . & P a r .) R o b i n s ., t r e a te d  b y  
T a k a k i  (1955 b) as a species of B r a c h y 
th ec iu m .  T h is  i l lu s tra te s  h o w  d if fe re n t  the  
generic  concep ts  a re  b e tw een  a u th o rs .

Key to the European Genera of the Family Brachytheciaceae

1. Autoecious or synoecious species ................................................................................................... 2
Dioecious species ..................................................................................................................................  5

2. Small plants, leaves lanceolate ....................................................................... Rhynchostegiella
Robust plants, leaves ±  ovate ........................................................................................................  3

3. Nerve ending at back of branch leaves in a spine-like p r o j e c t io n ............. Eurhynchium
Nerve gradually disappearing ..........................................................................................................  4

4. Seta smooth .............................................................................................................. Rhynchostegium
Seta ±  rough ..............................................................................................................  Brachythecium

5. Cells at back in the upper part of the leaves with projecting e n d s ..........................Bryhnia
Cells smooth ........................................................................................................................................... 6

6. Leaves strongly plicated, ± straight, not narrow ed into a filiform point .......................
.......................................................................................................................................... Homalothecium
Leaves not plicated or ±  strongly plicated. If strongly plicated leaves ending in a
± filiform point. Leaves not straight ...........................................................................................  7

7. Lid conical, w ithout or with a short beak ...............................................................................  8
Lid ± obliquely rostrate or rostellate ......................................................................................... 9

8. Leaves strongly concave, imbricate, abruptly or gradually narrow ed into a short point
..............................................................................................................................................  Scleropoclium
Leaves plane or slightly concave, with an elongated p o i n t ...........................Brachythecium
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liryhinia K a u r .

T h e  g e n u s  B r y h n ia  c o m p r i s e s  o n l y  o n e  
E u r o p e a n  s p e c i e s ,  B. novae-angliae  (Su l l . 
e t  L e s q .) G r o u t . I t  i s d i s t i n g u i s h e d  f r o m  
t h e  o t h e r  g e n e r a  o f  B r a c h y t h e c i a c e a e  i n  
h a v i n g  ce l l s  w i t h  p r o j e c t i n g  e n d s .

R o b i n s o n  (1962) t r a n s f e r r e d  to the  
g e n u s  B r y h n ia  the  species E u r h y n c h iu m  
s to k e s i i  ( T u r n .) B. S. G. in  o rd e r  to 
s im p l i fy  th e  d e l im ita t io n  of E u r h y n c h iu m .  
As h a s  a l re a d y  been  p o in ted  o u t  b y  W i g h  
(1972 b) E. s tokes ii  is n e i th e r  m o rp h o lo g i
ca l ly  n o r  cy to log ica lly  closely  re la ted  to 
the  m a jo r i ty  of species in  th e  genus 
E u r h y n c h i u m ,  b u t  it is no t  a good  so lu 
tio n  to p la ce  the  species in  th e  genus 
B r y h n ia .  E u r h y n c h i u m  stokes i i  h a s  the  
c h ro m o s o m e  n u m b e r  n =  9 ( W i g h  1972 b), 
as  o p p o s e d  to the  type  species of th e  genus 
B r y h n ia ,  B. novae-angliae ,  w h ic h  h as  th e  
c h ro m o s o m e  n u m b e r  n = l l  acco rd in g  to 
Y a n o  (1957 b ) ,  S a n n o m i y a  (1958), A r a k i

(1963) a n d  I n o u e  (1967). E. s tokes ii  h as  
s m o o th  cells as o p p o sed  to B. no va e-a n g 
liae.

If  E . s tokes i i  w as  p laced  in  the  genus 
B r y h n ia  th e  genus E u r h y n c h iu m  w o u ld  
be m o re  c lea r ly  delim ited , b u t  th e  genus 
B r y h n ia  w ou ld  th e n  be m o re  h e te ro 
geneous . T h e  genus  E u r h y n c h iu m  a n d  r e 
la ted  g e n e ra  a re  in  need  of f u r th e r  m o r 
p h o lo g ica l  a n d  cyto logical investiga tion . 
T h e  S c a n d in a v ia n  species of these  c o m 
plexes a re  be ing  s tud ied  b y  1. A l m g r e n , 
w o rk in g  at th is  Ins ti tu te .

Cirriphyllum G r o u t

T h e  genus  C irr ip h y l lu m  is d is t in g u ish ed  
f ro m  th e  o th e r  g en era  of th e  fam ily  
B ra c h y th e c ia c e a e  solely  on  the leaves, 
w h ic h  n a r r o w  su d d en ly  to fo rm  a n  e lo n 
ga ted  tip . By som e a u th o rs ,  e.g. D i x o n  
(1924), th is  genus  is in c lu d ed  in  th e  genus 
E u r h y n c h iu m ,  a n d  b y  o the rs ,  e.g. R o b i n 
s o n  (1962) it is inc luded  in  th e  genus 
B r a c h y th e c iu m .  T h is  is one m o re  ex am p le  
o f  the  d iff icu lty  in  delim iting  th e  g en era  
in  the fam ily  B rach y th ec iaceae .  T w o

S c a n d in a v ia n  species of C irr ip h y l lu m ,  viz. 
C. p i l i fe r u m  ( H e d w .) G r o u t  a n d  C. cirro-  
s u m  (Sc h w a e g r .) G r o u t  have  s tro n g ly  
concave  leaves, a n d  a very  long  a n d  well- 
de l im ited  leaf  tip. T h e  tw o  species C. ten u i-  
n erve  ( L i n d b .) W i j k  et M a r g . a n d  C. 
crcissinervium  ( T a y l .) L o e s k e  et F l e i s c h . 
h av e  less developed  lea f  po in ts  a n d  C. 
r e ic h e n b a c h ia n u m  ( H ü b .) W i j k  et M a r g . 
p o o r ly  deve loped  lea f-po in ts  a n d  m u c h  
less concave  leaves. T h e  genus  th u s  sh o w s 
g rea t  v a r ia t io n  as to g a m e to p h y tic  c h a r 
acters .  T h is  h as  also  been  p o in ted  o u t  by  
N y h o l m  (1954— 1969), w ho  c o n s id e rs  C. 
re ic h e n b a c h ia n u m  to be  a species i n t e r 
m e d ia te  b e tw een  th e  g en e ra  C irr ip h y l lu m  
a n d  Rhynchosteg ie llc i .  All E u ro p e a n  
species  of C irr ip h y l lu m  a re  d ioecious.

C h ro m o so m e  n u m b e rs  a re  k n o w n  fo r  
tw o  species: C. p i l i fe r u m  h as  the  c h r o m o 
som e n u m b e r  n  =  6 o r  7 a c c o rd in g  to 
H o l m e n  (1958) a n d  n  =  11 a c c o rd in g  to 
W i g h  (1972 b ) .  C. crcissinervium  h a s  the  
c h ro m o s o m e  n u m b e r  n = l l  ( W i g h  u n 
p u b lish e d ) .  In  the  fo rm e r  species 14 p o p u 
la tions  h av e  been  s tud ied  b y  th e  p re s e n t  
a u th o r ,  som e of the  resu lts  h av e  n o t  ye t 
been  p u b lish ed ,  a n d  all p o p u la t io n s  p ro v e d  
to have  n  — 11. T h e  ch ro m o so m e  c o m p le 
m e n t  in  th is  species h a s  b een  s tu d ie d  b y  
m e a n s  of a sq u a sh  m e th o d  as c o m p a re d  
w ith  the  p o p u la t io n  s tud ied  b y  H o l m e n , 
w h o  em b ed d ed  the  sp o ro p h y te s  in  p a r a f f i n  
a n d  sec tioned  b y  a  m icro tom e. W h e th e r  
the  d if fe re n ce  in  cy to log ica l m e th o d s  can  
a f fo rd  a n  e x p la n a t io n  of th e  d is c re p a n c y  
in  re su l ts  o b ta in e d  o r  w h e th e r  c h r o m o 
som e races  of the  species ex ist re q u ire s  
f u r th e r  s tudy . C ir r ip h y l lu m  p i l i fe r u m  is 
a m o rp h o lo g ic a l ly  c o n s ta n t  species w h ic h  
is easily  recognized , so th a t  the  d iv e rg en t 
c h ro m o so m e  n u m b e rs  re p o r te d  a re  p r e 
su m a b ly  n o t  due  to ta x o n o m ic  m is- 
d e te rm in a t io n .

O n ly  one  E u ro p e a n  species of B r a c h y 
th e c iu m  is k n o w n  w ith  the  c h ro m o s o m e  
n u m b e r  n  =  l l ,  viz. B. rycinii K a u r ., p. 
100. C yto logical in fo rm a tio n  ind ica te s  th a t  
C ir r ip h y l lu m  is no t  closely re la ted  to  m o s t
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species of B r a c h y th e c iu m ,  a n d  sh o u ld  be 
t r e a te d  as  a  sep a ra te  genus. T h e  species of 
C ir r ip h y l lu m  have  also b een  p laced  in  the  
genus E u r h y n c h iu m .  In  th is  la t te r  genus 
th e  p re s e n t  a u th o r  h as  fo u n d  n = l l  in  
tw o  E u r o p e a n  species, viz. E. angustire te  
( B r o t h .) K o p o n e n  a n d  E. s tr ia tu m  
( H e d w .) B. S. G„ ( W i g h  1972 b). T h e  
leaves o f  these tw o  species a re  of qu ite  a 
d i f fe re n t  shape  a n d  the  ne rv es  end  in  a 
sp ine- l ike  p ro je c t io n  a t the  back  of the  
b r a n c h  leaves, w h e reas  th e  n e rve  of th e  
b r a n c h  leaves in  C irr ip h y l lu m  g ra d u a l ly  
d isa p p e a rs .  A good basis  fo r  the  d e l i
m i ta t io n  of the  genus C ir r ip h y l lu m  is to  
recognize  in  the  genus d ioec ious  species 
w ith  long  p o in ted  a n d  m o re  o r  less c o n 
cave leaves, in  c o m b in a t io n  w ith  the  c h r o 
m o so m e  n u m b e r  n = l l .

T h e  species B r a c h y th e c iu m  rya n ii  
K a u r . h as  also b een  t re a te d  in  the  genus 
C irr ip h y l lu m .  Some c h a ra c te r s  sh o w  
re sem b lan ce  to species in  th is  genus, viz. 
th e  long  po in ted  leaves, the  ro u g h  se ta  in  
c o m b in a t io n  w ith  th e  d ioec ious  sta te  a n d  
the  ch ro m o so m e  n u m b e r  n  =  l l ,  p. 100 . 
T h is  species is in  need  of f u r th e r  s tudy .

E u r h y n c h i u m  B. S. G.

T h e  genus E u r h y n c h i u m  is b o th  m o r 
pho log ica lly  and  cy to log ica lly  h e te ro g e 
neous. Som e a u th o rs  h av e  d iv ided  th e  
genus  in to  a n u m b e r  of genera , e.g. 
O x y r r h y n c h iu m  a n d  S c o rp iu r iu m ,  w hile  
o th e rs  have  t r a n s fe r r e d  species to  o th e r  
genera . Some a u th o rs  t r e a t  E u r h y n c h iu m  
in a  v e ry  b ro a d  sense a n d  un ite  E u r h y n 
c h iu m  w ith  the  g e n e ra  C irr ip h y l lu m ,  
R h y n c h o s te g iu m  an d  R h yn c h o s teg ie l la  etc. 
Cytological in fo rm a t io n  availab le  in d i 
cates, how ever ,  th a t  it seem s ju s t i f iab le  to 
t r e a t  th e  genus E u r h y n c h i u m  in  a  n a r 
ro w e r  sense. Several species of the  g en e ra  
C irr ip h y l lu m , R h y n c h o s te g iu m  a n d  R h y n 
chosteg ie lla  have  th e  ch ro m o so m e  n u m b e r  
n = l l  in  com m on . A ccord ing  to som e 
a u th o rs  R h y n c h o s te g iu m  a n d  R h y n c h o s te 
giella  a re  re p re se n te d  in  E u ro p e  b y

au toec ious  species a n d  C irr ip h y l lu m  b y  
d ioecious  species. In  the  genus E u r h y n 
c h iu m  t r e a te d  in  a  n a r ro w e r  sense two 
E u ro p e a n  species h a v e  the  c h ro m o s o m e  
n u m b e r  n  =  l l ,  viz. E. angustire te  a n d  E. 
s tr ia tu m ,  see u n d e r  “ C ir r ip h y l lu m ” . T hese  
species a re  easily  d is t ingu ished  f ro m  the 
re m a in in g  E u r o p e a n  species and  sh o u ld  
p e rh a p s  be p la ced  in  a  sep a ra te  genus.

T h e  re la t io n sh ip s  b e tw ee n  E u r h y n c h iu m  
s tokes i i  an d  th e  genus  B r y h n ia  a re  d is 
cussed  on  p. 93.

All E u r o p e a n  species of E u r h y n c h iu m  
a re  dioecious, excep t fo r  E. sp e c io su m  
w h ic h  is au to ec io u s  o r  synoecious.  T h is  
species is c losely  re la te d  to E. p ra e lo n g u m .  
O n ly  one p o p u la t io n  of E. sp ec io su m  h a s  
been s tu d ie d  cy to log ica lly  ( N y h o l m  & 

W i g h  1973), a n d  it p ro v e d  to h a v e  the  
sam e c h ro m o so m e  c o m p le m e n t  as E. p ra e 
longum .  F u r t h e r  cy to log ica l in fo rm a tio n  
is n ecessa ry  b e fo re  th is  re la t io n sh ip  can  
be d iscussed  in  g re a te r  detail.

T h e  ta x o n o m ic  pos it ion  of E. p u m i lu m  
is d iscussed  u n d e r  “R h y n c h o s te g ie l la ” .

R h y n c h o s te g iu m  B. S. G.

In  the  genus  R h y n c h o s te g iu m  MÖNKE-  
m e y e r  (1927) recogn ized  f o u r  species, R. 
m e g a p o l i ta n u m  ( W e b . & M o h r ) B. S. G., 
R. m u ra le  ( H e d w .) B. S. G., R. c o n fe r tu m  
( D i c k s .) B. S. G. a n d  R. r o tu n d i fo l iu m  
( B r i d .) B. S. G. R. r ipar io ides  ( H e d w .) 

C a r d , w as in c lu d e d  in  th is  genus by N y 
h o l m  (1954— 1969). C h ro m o so m e  n u m b e rs  
a re  k n o w n  fo r  all these  species. C ytologi
cal in fo rm a t io n  in d ica te s  tw o  d o m in a tin g  
bas ic  c h ro m o s o m e  n u m b e rs ,  n =  10 and
11. T h e  fo rm e r  n u m b e r  h a s  been re p o r te d  
in  th ree  species a n d  the  la t te r  in  all five 
species. M ost p o p td a t io n s  s tud ied  have  
th e  c h ro m o so m e  n u m b e r  n  =  l l .  In  R. 
r ipar io ides  n  =  8 a n d  n  =  6— 8 have also 
been  re p o r te d  b y  S m i t h  & N e w t o n  (1967) 
a n d  H e i t z  (1928) re spec tive ly .

A ccessory  c h ro m o so m e s  a re  k n o w n  in 
R. m e g a p o l i ta n u m  ( N y h o l m  & W i g h
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1973). T h e  c h ro m o so m e  n u m b e r  n = l l  +  l  
m  h a s  b een  r e p o r te d  by  S m i t h  & N e w t o n  
(I.e.) fo r  R. m ura le .  T h is  m -c h ro m o so m e  
s h o u ld  p ro b a b ly  be re g a rd e d  as an  
a c c e s so ry  c h ro m o so m e .  Cyto logica lly  the  
g e n u s  R h y n c h o s te g iu m  is fa ir ly  u n i fo rm  
a n d  s h o u ld  be exc luded  f ro m  the genus 
E u r h y n c h i u m  on  b o th  m o rp h o lo g ic a l  an d  
cy to log ica l  g ro u n d s ,  cf. p. 94.

Rhynchostegiella (B. S. G.) L im pr.

I n  the  genus  R h yn c h o s teg ie l la  in  the  
sense  of M ö n k e m e y e r  (1927) five species 
a re  recognized . C h ro m o so m e  n u m b e rs  are  
k n o w n  in  th re e  of the species, viz. R. 
c u rv ise ta  ( B r i d .) L i m p r . w ith  the  c h r o 
m o so m e  n u m b e r  n =  11 ( W i g h  1972 a), 
R. p u m i la  ( W i l s .) W a r b . n  =  10 ( S m i t h  
& N e w t o n  1968) an d  R. tenella  ( D i c k s .) 
L i m p r . n = l l  ( S m i t h  & N e w t o n  1966 
a n d  R a m s a y  1969) an d  n  =  22 ( R a m s a y  
1969).

R h y n c h o s te g ie l la  p u m i la  is t r e a te d  by  
N y h o l m  (1954— 1969) in  the  genus  
E u r h y n c h i u m  a n d  this is ju s t i f iab le  on 
seve ra l  g ro u n d s .  Cytologically  th is  species 
is n o t  re la ted  to  the  o th e r  species th a t  
hav e  been  s tu d ie d  karyo log ica lly .  I t  h a s  
10 c h ro m o so m e s  as op p o sed  to the  o th e r  
species, w h ic h  h a v e  11 ch ro m o so m es ,  a n d  
it is d ioecious  as aga inst the  o the rs .  T h e  
n e rv e  w h ich  ends  in a sp ine-like  p r o je c 
t ion  a t  the  b a c k  of the  b r a n c h  leaves 
c lea r ly  ind ica tes  th a t  R. p u m i la  is m o re  
closely  re la ted  to  species in  the  genus  
E u r h y n c h iu m  t h a n  to species in  the  genus  
R hynchosteg ie l la .

Scorpiurium S c h i m p .

In  the  genus S c o rp iu r iu m  o n ly  one  
E u ro p e a n  species has  been  s tud ied  c y to 
logically , viz. S. c irc in a tu m  ( B r i d .) 
F l e i s c h ., w h ich  has  the  c h ro m o so m e  
n u m b e r  n =  l l  ( W i g h  1972 a). T h is  s p e 
cies h a s  o f ten  b een  p laced  in  the  genus  
E u r h y n c h iu m ,  b u t  as it is n e i th e r  m o r 
pho log ica lly  n o r  cy to logica lly  re la te d  to

species in  th is  genus  it sh o u ld  be  p laced  
in a  s e p a ra te  genus.

Conclusions

Several p ro b le m s  co n n ec ted  w ith  the 
d e l im ita t io n  of th e  g en e ra  in th e  fam ily  
B ra c h y th ec iaceae  a re  d iscussed  by the  
p re s e n t  a u th o r  f ro m  a cy to log ica l p o in t  
of view. T h e  m o s t  co m m o n  c h ro m o so m e  
n u m b e r  in  the  E u ro p e a n  species of the  
fa m ily  is n  =  l l ,  a  n u m b e r  re p o r te d  fo r  
all genera .  T h is  ind ica te s  th a t  th e  fam ily  
is a n a tu r a l  one a t leas t  f ro m  m o s t  p o in ts  
of view.

T h e  p re se n t  a u th o r  th u s  recognizes  the  
fo llow ing  9 E u ro p e a n  g enera  in the  
fam ily  B rach y th ec iaceae ,  viz. B r a c h y th e 
c iu m , B ryh n ia ,  C ir r ip h y l lu m , E u r h y n 
c h iu m , H o m a lo th e c iu m ,  Scleropoclium ,  
R h y n c h o s te g iu m ,  R h yn c h o s teg ie l la  an d  
S c o rp iu r iu m .  A n u m b e r  of p ro b le m s  in  
c o n n ec tio n  w ith  the  d e l im ita t io n  of the  
g en e ra  r e m a in  to be solved, a n d  th is  s tu d y  
is n o t  in te n d e d  as a generic  rev is ion  of 
the  fam ily , b u t  on ly  a n  a t te m p t  at the 
d e l im ita t io n  of the  E u ro p e a n  genera .

In  several aspec ts  th e  key  is in  a c c o r 
d an ce  w ith  M ö n k e m e y e r  (1927) a n d  N y 
h o l m  (1954— 1969). I t  d iverges f ro m  th a t  
used  b y  N y h o l m  in  th a t  it inc ludes  
T o m e n t h y p n u m  in  th e  genus H o m a lo th e 
c iu m  a n d  th a t  th e  key  also c o m p rise s  the  
genus S c o rp iu r iu m ,  a  n o n -S c a n d in a v ia n  
genus. I t  also d iverges  so m e w h a t  in the  
d e l im i ta t io n  of th e  genus  B ra c h y th e c iu m .  
I t  d iverges  f ro m  th e  k ey  in  M ö n k e m e y e r ’s 
F lo r a  in  th e  d e l im ita t io n  of the  g en e ra  
R h y n c h o s te g iu m ,  E u r h y n c h iu m ,  R h y n 
chostegiella , B r a c h y th e c iu m  a n d  in  t r e a t 
ing  S c o r p iu r iu m  as a s e p a ra te  genus.

As h a s  a l re a d y  been d iscussed  the  g en e ra  
t r e a te d  in  th is  key  a re  n e i th e r  n a tu ra l ly  
n o r  c lea r ly  de lim ited . I t  w ill p ro b a b ly  be 
n ece ssa ry  to m a k e  several t r a n s fo rm a t io n s  
a n d  p e rh a p s  also  to descr ibe  new  g en e ra  
b e fo re  the  g en e ra  can  be  n a tu ra l ly  
delim ited . T h e  a u th o r  is also a w a re  th a t  
fo rm s  of som e species do  n o t  k ey  o u t  
well.
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Table 1. The subdivision of the genus Brachythecium  into sections. Abbreviations: Cirriph. 
=  Cirriphyllopsis, Pseudoc. =  Pseuclocamptothecium. Species not treated by the authors

have been marked with — .

Species
Authors

N y h o l m
(1954— 1969)

M ö n k e m e y e r
(1927)

T a k a ki  
(1955 b)

SZAFRAN
(1961)

B. collinum  .................................................... Reflexa Velutina Julacea
B. glaciate ...................................................... 33 Reflexa Reflexa Reflexa
B. reflexum  .................................................... 33 „ 33 33

B. starkei and B. curtum  .......................... 3 3 3 3

B. latifolium  .................................................. 33 Rutabula -------- Rutabula
B. vetutinum  .................................................. Velutina Velutina Velutina Velutina
B. trachypodium  ......................................... 33 33 — 33

B. populeum  .................................................. 33 33 Cirriph. Cirriph.
B. p lum osum  .................................................. 33 Cirriph. 33

B. erythrorrhizon  ....................................... Albicans Salebrosa — ---
B. albicans ...................................................... 33 3 3 — Salebrosa
B. groenlandicum  ....................................... 33 33 — •—
B. ryanii .......................................................... 33 33 — -—
B. geheebii ............................................................................................................................................. 33 33 — Pseudoc.
B. m ildeanum  ............................................................................................................................. Rutabula 33 — Salebrosa
B. rivulare  ...................................................... 3 3 Rutabula Rutabula Rutabula
B. rutcibulum ................................................ 33 33 33

B. campestre  .................................................. 3 3 Salebrosa Salebrosa Salebrosa
B. salebrosum  ................................................ Satebrosa 33 33 33

B. glareosum  .................................................. 33 33 33

B. turgidum  .................................................... 33 33 -------- 33

THE SUBDIVISION OF THE GENUS 
BRACHYTHECIUM

O nly  som e p ro b le m s  connec ted  w ith  th e  
su b d iv is io n  of the  genus  B r a c h y th e c iu m  
w ill  be  d iscussed  here .  T h e  d iscuss ion  is 
m a in ly  re s tr ic ted  to th e  E u ro p e a n  s p e 
cies a n d  in  p a r t i c u la r  to those  i'ecognized 
in  th e  S can d in av ian  f lo ra ,  see T ab le  1.

B ra c h y th e c iu m  is th e  la rgest  genus in  
th e  fam ily  B rac h y th e c ia c e a e  a n d  m o re  
th a n  200 species h av e  been  described . 
M ost of th e m  a re  res tr ic ted  to th e  
N o r th e rn  H em isp h ere .

In  o rd e r  to m a k e  th is  la rge  genus  eas ie r  
to  h a n d le  it h as  been  d iv ided  in to  a 
n u m b e r  of sections o r  su b g e n e ra  a n d  even  
genera .

As th is  s tu d y  is b a sed  on N y h o l m  
(1954— 1969) it is in  p lace  to discuss th e  
sub d iv is io n  of the  genus  B ra c h y th e c iu m  
in  th is  F lo ra .  N y h o l m  recognizes 22 s p e 
cies a n d  a n u m b e r  of varie ties  in  F e n n o -  
scand ia .  T h e  genus is d iv ided  in to  five 
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sections. As the  p re se n t  s tu d y  b eg an  w ith  
a  cy to log ica l in v es t ig a t io n  of th e  species 
a n d  since cy to log ica l in fo rm a t io n  is of 
g rea t  use in  so lv ing  a  n u m b e r  of ta x o n o m 
ical p ro b le m s  in  th e  genus, the  c h ro m o 
som e n u m b e rs  o b se rv ed  b y  th e  p re se n t  
a u th o r  a re  g iven  a t  the  end  of each  sec
t ion  o r  species. O n ly  a few  of these  
n u m b e rs  h av e  fo rm e r ly  b een  pub lished .  
C h ro m o so m e  n u m b e rs  p u b lish e d  b y  o th e r  
a u th o rs  a re  g iven  in  T ab le  2. T h e  fo l lo w 
ing  subd iv is io n  h a s  been  used  by  N y h o l m :

1. Section  R e f le x a  L i m p r . Stem  leaves 
t r i a n g u la r  o r  ovate ,  p la n e  o r  concave, 
h a rd ly  p l ic a te d ;  a n g u la r  cells q u a d ra te  o r  
re c ta n g u la r ,  fo rm in g  a  la rge  g ro u p  w h ich  
is long ly  d e c u r r e n t  in  a  b ro a d  o r  n a r ro w  
ban d ,  cells in  th e  m id d le  of th e  leaf  sho rt ,  
on ly  in  B. c u r tu m  a n d  B. la t i fo l iu m  as 
long  as 70 to  m o re  th a n  100 p. Seta  +  
rough , c ilia  of th e  in n e r  p e r is to m e  ±  
a p p en d icu la te .

C h ro m o so m e  n u m b e rs :  n = 1 0 ,  11 an d  
2 2 .
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Table 2. Chromosome numbers published in the genus Brachythecium. Accessory ch rom o
somes are abbreviated Acc.

Taxon n Authors

B. albicans ( H e d w .) B. S. G. 6 or 7
7

9
B. austro-salebrosum  (C. M ü l l .) P a r . . . .  10
B. brotheri P a r ........................................................  1 1 ,22
B. buchananii (H o o k .) J a e g ............................... 10

11, 22
as  var. japonicum  Ca r d .................................  10

B. campestre (C. M ü l l .) B. S. G.....................  7
11
12

16— 17
17

B. coreanum  Ca r d ..................................................  11
B. curtum  (L i n d b .) L i m p r . 

a s  B. starkei (Br i d .) B. S. G.
subsp . curtum  (L i n d b .) Am a n n .................  20

B. frigidum  (C. M ü l l .) B e s c h ........................  6
B. glareosum  (Sp r u c .) B. S. G........................  6

9 , 9  +  2, 
3 Acc. 

10 
14

B. helminthocladum  B r o t h , et P a r  11
as  B. tsunoclae B r o t h ......................................  18

B. kamounense  (H arv .) J a e g ..........................  11
B. kuroishicum  B e s c h .

as  B. decurrentifolium  B r o t h .....................  10
B. leibergii Gr o u t  ................................................  10
B. mildeanum  (Sc h i m p .) Sc h i m p ...................  14
B. piligerum  Ca r d ................................................... 18
B. plum osum  (H e d w .) B. S. G.......................... 10

a s  B. flagellare ( H e d w .) J e n n . 
B. populeum  ( H e d w .) B. S. G. .

11

11
9

10

11

B. procumbens  (M i t t .) J a e g ..........................  10
B. reflexum  (St a r k .) B. S. G......................  10

11
20

B. rlujnchostegielloides C a r d ...........................  10
7

H o l m e n  (1958).
W i g h  & St r a n d h e d e  (1971), W i g h  (1972 
a), N y h o l m  & W i g h  (1973).
Vaarama (1950), Ho (1956).
N e w t o n  (1972).
Y a n o  (1954, 1957 b).
Sa n n o m i y a  (1955), I n o u e  (1967).
Ch o p r a  & K u m a r  (1967).
Yano (1954, 1955, 1957 b).
L a z a r e n k o  et al.  (1971).
V i s o t s k a  (1967), L a z a r e n k o  et a l .  (1971). 
V y s o t s k a y a  & F e t i s o v a  (1969), L a z a 
r e n k o  et al .  (1971).
L a z a r e n k o  et al.  (1971).
L a z a r e n k o  et L e s n y a k  (1966), L a z a r e n k o  
et al.  (1971).
Ya n o  (1954, 1957 b).

V a a r a m a  (1950).
I r e l a n d  (1967).
H o l m e n  (1958).
W i g h  (1972 a, 1973 a) .

T s u t s u m i  et al.  (1973).
St e e r e  (1954 a, b).
I n o u e  (1964).
Ya n o  (1954, 1957 b).
Ch o p r a  & K u m a r  (1967).

Y a n o  (1954, 1955, 1957 b).
I r e l a n d  (1967).
V i s o t s k a  (1967), L a z a r e n k o  et al .  (1971). 
Ya n o  (1954, 1957 b).
I r e l a n d  (1965), S m i t h  & N e w t o n  (1967), 
L a z a r e n k o  et al .  (1971), W i g h  & St r a n d 
h e d e  (1971).
A n d e r s o n  & A l - A i s h  (1963), I n o u e  (1967), 
C h o p r a  & K u m a r  (1967), W t g h  & S t r a n d 
h e d e  (1971'.
I n o u e  (1964).
V a a r a m a  (1950).
V a a r a m a  (1950), Y a n o  (1955, 1957 b), V i 
s o t s k a  (1967, 1970), S m i t h  & N e w t o n  
(1967), V y s o t s k a y a  & F e t i s o v a  (1969), 
L a z a r e n k o  et al.  (1971), W i g h  & S t r a n d 
h e d e  (1971).
I n o u e  (1964,  ̂967), Ch o p r a  & K u m a r  
(1967), B r y a n  (1973).
Ch o p r a  & K u m a r  (1967).
L a z a r e n k o  et al.  (1971).
W i g h  & St r a n d h e d e  (1971).
L a z a r e n k o  et al .  (1970, 1971).
Y a n o  (1957 a, b).
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Table 2 (continued).

Taxon n Authors

B. rivulare B. S. G.............................................  6

11
12

13

16
B. rutabulum  ( H e d w .) B. S. G.......................  5

6
10
11

12

13
20
22

as B. eurhynchioides  (L i m p r .) L o e s k e  . 6
12

B. sakurciii B r o t h ..............................................  12
B. salebrosum  (Web. et M ohr) B. S. G. . . 11

13

as var. longisetum  B. S. G...........................  13
B. salebrosum  var. vineale (M i l d .) P o d p .

as B. vineale M i l d .........................................  11
B. starkei (B r i d .) B. S. G................................  10

20

B. trachypodium  (Br i d .) B. S. G............... 10
B .  turgidum  ( l i A R T . )  K l N D B ............................  14

B. velutinum  ( H e d w .) B. S. G..................... 10

10 +
2 Acc. 

11 
12

as var. praelongum  B. S. G......................  12
as B. condensatum  (B. S. G.) L o e s k . . . .  18

B. velutinum  var. salicinum  (B. S. G.)
M o e n k .
as B. salicinum  B. S. G................................  10

B. wichurae (B r o t h .) P a r ..............................  10

H o l m e n  (1958), S m i t h  & N e w t o n  (1968), 
V y s o t s k a y a  & F e t i s o v a  (1969), L a z a 
r e n k o  et al. (1971), W i g h  & S t r a n d h e d e  
(1971), W i g h  (1972 a).
I n o u e  (1967).
F e t i s o v a  & V i s o t s k a y a  (1970), L a z a 
r e n k o  et al. (1971), W i g h  & S t r a n d h e d e  
(1971).
V i s o t s k a  (1967, 1970), L a z a r e n k o  et al. 
(1971).
A n d e r s o n  & B r y a n  (1958).
H o l m e n  (1958).
L a z a r e n k o  et al. (1971).
M o u t s c h e n  (1955), H o l m e n  (1958).
S i n o i r  (1952), C h o p r a  & K u m a r  (1967), 
B r y a n  (1973).
W i l s o n  & B u r n e t t  (1961), S m i t h  & 
N e w t o n  (1967), V i s o t s k a  (1967, 1970), 
R a m s a y  (1969), V y s o t s k a y a  & F e t i s o v a
(1969), L a z a r e n k o  et al. (1971), W i g h  & 
St r a n d h e d e  (1971).
V i s o t s k a  (1967), L a z a r e n k o  et al. (1971). 
R a m s a y  (1969).
L a z a r e n k o  et al. (1971).
V i s o t s k a  (1967), L a z a r e n k o  et al. (1971). 
V i s o t s k a  (1967), L a z a r e n k o  et al. (1971). 
I n o u e  (1967).
L a z a r e n k o  et al. (1970, 1971).
V a a r a m a  (1950), L a z a r e n k o  & L e s n y a k
(1966), V i s o t s k a  (1967), L a z a r e n k o  et al. 
(1971), B r y a n  (1973).
L a z a r e n k o  et al. (1971).

L a z a r e n k o  et al. (1971).
I r e l a n d  (1965), L a z a r e n k o  et al. (1971). 
F e t i s o v a  & V y s o t s k a y a  (1970), L a z a 
r e n k o  et al. (1971).
V i s o t s k a  (1967), L a z a r e n k o  et al. (1971). 
L a z a r e n k o  & L e s n y a k  (1966), L a z a r e n k o  
et al. (1971).
M a r c h a l  & M a r c h a l  (1911), Ho (1956), 
L a z a r e n k o  & V i s o t s k a  (19641, V i s o t s k a
(1967), S m i t h  & N e w t o n  (1968), N e w t o n  
(1971), L a z a r e n k o  et al. (1971), W i g h  & 
S t r a n d h e d e  (1971), W i g h  (1973 a ) ,  N y 
h o l m  & W i g h  (1973).

W i g h  (1973 a).
V a a r a m a  (1950), B r y a n  (1973).
S m i t h  & N e w t o n  (1968).
L a z a r e n k o  et al. (1971).
L a z a r e n k o  et al. 11968, 1971).

L a z a r e n k o  et al.  (1971). 
I n o u e  (1965, 1967).
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Species :  B. c o l l in a m  (C. M ü l l . )  B. S. G., 
B. g lac ia le  B. S. G., B. r e f l e x u m  (St a r k e ) 
B. S. G., B. s ta rke i  (B r i d .) B. S. G., B. 
c u r tu m  (L i n d b .) L i m p r ., B. la t i fo l iu m  
K in  DB.

2 .  Section  V e lu t in a  D e  N o t . Stem  
leaves  m o s t ly  elongate , t r i a n g u la r  or 
ovate ,  ±  concave, no t o r  s ligh tly  p l ica te ;  
a n g u la r  cells in  a  sh o r t  o r  s ligh tly  oval 
g ro u p ,  so m etim es  re a c h in g  f ro m  the  
m a rg in  to the  nerve , m o s t ly  sh o r t ly  de- 
c u r re n t ,  on ly  in B. p lu m o s u m  long  d e 
c u r re n t ,  cells in the  m id d le  o f  the  leaf 
a b o u t  35— 80 p  long. Seta  ±  ro u g h ;  cilia  
of th e  in n e r  p e r is to m e  ±  ap p e n d ic u la te .

C h ro m o so m e  n u m b e r  n  =  10 in  all s p e 
cies. In  a few  p o p u la t io n s  of B. v e lu t in u m  
th e re  a re  accesso ry  ch ro m o so m es .

Species: B. v e lu t in u m  ( H e d w .) B. S. G., 
B. t r a c h y p o d iu m  (B r i d .) B. S. G., B. p o p u -  
le u m  ( H e d w .) B. S. G., B. p lu m o s u m  
( H e d w .) B. S. G.

3. Section  A lb icans  N y h . S tem  leaves  
o v a te - lanceo la te ,  concave, p lica te ;  a n g u la r  
cells q u a d ra te  o r  re c ta n g u la r ,  fo rm in g  an 
oval m a rg in a l  g roup ,  u su a l ly  d e c u r r e n t  
in  a  b ro a d  b an d ,  cells in  the  m id d le  of the  
lea f  up  to  3 0— 8 0  p long. Seta sm o o th  o r  
ro u g h ;  cilia of th e  in n e r  p e r is to m e  nodose.

C h ro m o so m e  n u m b e rs  a n d  species: B. 
e r y th r o r rh iz o n  B. S. G. n  =  7, B. a lb icans  
( H e d w .) B. S. G. n  =  7, B. g ro e n la n d ic u m  
(C. J e n s .) S c h l j a k  n  =  7, B. rycinii K a u r . 
n = l l ,  B. geheeb ii  M i l d e  n =  10.

4. Section R u ta b u la  L i m p r . Stem  leaves 
±  ro u n d ed -o v a te ,  concave, o f ten  s ligh tly  
p lica te ;  a n g u la r  cells r e c ta n g u la r ,  so m e 
tim es in f la ted , ±  d e c u r re n t ;  cells in  the  
m idd le  of the leaf  a b o u t  70 to m o re  th a n  
100 [i long. Seta  ro u g h  o r  sm o o th ;  cilia 
of the  in n e r  p e r is to m e  nodose.

C h ro m o so m e n u m b e rs  an d  species: B. 
m ild e a n u m  (S c h i m p .) S c h i m p . n  =  13, B. 
r ivu lare  B. S. G. n  =  6 , B. r u ta b u lu m  
( H e d w .) B. S. G. n = 1 2 ,  B. ca m p e s tre  
(B r u c h ) B. S. G. n  =  17.

5. Section Salebrosa  B r o t h . S tem  leaves 
ovate-lanceo la te ,  s tro n g ly  p lica te ;  a n g u la r

cells ±  q u a d ra te ,  s o m e w h a t  d e c u r re n t ,  
cells in  th e  m id d le  of the  leaf  70 to  m o re  
th a n  100 p long. Seta sm o o th ;  c ilia  of 
the  in n e r  p e r is to m e  nodose.

C h ro m o so m e  n u m b e rs  a n d  species: B. 
sa leb ro su m  ( W e b . et M o h r ) B. S. G. n  =  
13, B. g la reo su m  ( B r u c h ) B. S. G. n  =  9 
a n d  besides in  som e p o p u la t io n s  acc esso ry  
ch ro m o so m es ,  B. tu r g id u m  (FIa r t m .) 
K i n d b . n = 1 4 .

T h e  m o rp h o lo g ica l  d if fe rences  b e tw ee n  
the  sections  a re  th u s  on ly  sm all  a n d  th e re  
a re  no c lea r-cu t  d is tinc tions  b e tw ee n  them .

S ec t ion  R e f lex a  L i m p r .

T h is  section  is p e rh a p s  ta x o n o m ic a l ly  
th e  m o s t  com plex  of a ll  five sections. T h e  
th re e  species B. r e f l e x u m — B. s ta rk e i— B. 
c u r tu m  fo rm  a n a tu r a l  g ro u p  (B. c u r tu m  
is o f ten  reg a rd e d  as a  v a r ie ty  o r  sy n o n y m  
of B. s tarkei,  so th a t  th ey  a re  p la c e d  
to g e th e r  in  T ab le  1). In  th is  g ro u p  th e  
c h ro m o s o m e  n u m b e rs  n  =  11 a n d  22 h av e  
b een  observed . T h e  species a re  c h a r a c 
te rized  b y  the  p la n e  leaves.

T h e  species B. glaciale  a n d  B. c o l l in u m  
d if fe r  f ro m  the  o th e r  species in  th e ir  c o n 
cave leaves. T h e  la t te r  species sh o w s  c y to 
logical r e la t io n sh ip  w ith  species in  th e  
section  V elu tina  a n d  it h as  been  p la c e d  in  
th a t  sec tion  by  M ö n k e m e y e r  (1927), 
T a b le  1.

B. la t i fo l iu m  d if fe rs  f ro m  th e  o th e r  
species  in  the  w ell-developed  a n g u la r  cells 
a n d  it show s re sem b lan ce  to B. r ivu lare  
in  the  sec tion  R u ta b u la .  T h is  h a s  also 
been  po in ted  ou t  b y  M ö n k e m e y e r  (1927) 
a n d  S z a f r a n  (1961), T ab le  1.

Sec tion  V e lu t in a  D e  N o t .

T h is  section  is th e  on ly  one  w h ic h  is 
cy to log ica lly  h om ogeneous .  All species 
h av e  th e  bas ic  c h ro m o so m e  n u m b e r  n  =  
10. T h e  accesso ry  c h ro m o so m e s  in  B. 
v e lu t in u m  h av e  been  d iscussed  in  a p r e 
v ious p a p e r  ( W i g h  1973 a).

T h e  species in  th is  section  can  be
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d iv ided  in to  tw o g roups . O ne com prises  
B. v e lu t in u m  a n d  th e  closely re la ted  B. 
t r a c h y p o d iu m  a n d  the  o th e r  B. p lu m o s u m  
a n d  B. p o p u le u m .  T h e  la s t  tw o  species 
h a v e  o f ten  been  p la ced  in  th e  section  
C irr ip h y l lo p s is ,  T ab le  1.

S e c t io n  Albicans N yh.

T h e  sec tion  A lb icans  is m o rp h o lo g ica l ly  
a n d  cy to log ica lly  h e te ro g en eo u s  a n d  can  
be  d iv ided  in to  th re e  g roups . One c o m 
p r ise s  the  species B. a lb icans  a n d  the  
c losely  re la ted  B. g ro e n la n d ic u m  a n d  B. 
e ry th ro r r h iz o n .  All hav e  the  c h ro m o so m e  
n u m b e r  n  =  7.

B. ry a n ii  seems to be  m o s t  closely r e 
la te d  to B. cam pestre ,  see below . As h as  
a l re a d y  b een  m e n tio n e d  it h as  also been  
t r e a te d  in  the  genus C ir r ip h y l lu m , p. 94.

B. geheeb ii  is n o t  re la ted  to a n y  o th e r  
species in  th e  genus B r a c h y th e c iu m , b u t  
to  species in  the  genus H o m a lo th e c iu m  
( W i g h  1973 b). T h a t  i t  differs  f ro m  the  
o th e r  species in  the  genus B r a c h y th e c iu m  
h a s  also  been  p o in ted  ou t by  S z a f r a n  
(1961) w h o  p laced  it  in  a  new  section, 
P se u d o c a m p to th e c iu m ,  T ab le  1.

S ec t io n  Rutabula L i m p r .

All the  species in  the  section  R u ta b u la  
h a v e  d if fe re n t  ch ro m o so m e  n u m b e rs .  T h e  
ta x o n o m ic a l  pos it ion  of B. m i ld e a n u m  h as  
b een  d iscussed  b y  N y h o l m  (I.e.). She 
p o in te d  o u t  th a t  it show s re la t io n sh ip  w ith  
species in  the  section  R e f lex a  a n d  in  Sale
brosa. T h e  ch ro m o so m e  n u m b e r  also 
s h o w s  th a t  B. m ild e a n u m  is n e i th e r  r e 
la ted  to th e  o th e r  species in  the section  
R u ta b u la  n o r  to species in  the  section  
R e f lex a ,  b u t  show s som e re sem b lan ce  to 
B. sa leb ro su m  in  the  sec tion  Salebrosa.  
T h e re  a re  m o rp h o lo g ica l  in te rm ed ia te s  b e 
tw e e n  B. sa lebrosum  a n d  B. m ild e a n u m .

B. ryan ii ,  in  th e  sec tion  Albicans,  h as  
th e  c h ro m o so m e  n u m b e r  n  =  l l  an d  B. 
ca m p es tre  n  =  17. N everthe less  th e y  seem  
to  be re la ted , o r  a t  le as t  m o rp h o lo g ica l ly  
alike . B o th  species a re  u n c o m m o n  in  
S can d in a v ia  a n d  B. rya n ii  is cons idered  to
B ot. N o tise r, v o l. 127, 1974

be e n d e m ic  to th is  area .  This, h o w e v e r ,  
does n o t  seem  to be  true .  B. ry a n ii  h a s  
p ro b a b ly  b e e n  m is ta k e n  fo r  B. c a m p e s tre  
in  o th e r  a reas .  T h is  is s u p p o r te d  by  th e  
c h ro m o s o m e  n u m b e rs  p u b l ish e d  fo r  B. 
ca m p e s tre  b y  L a z a r e n k o  et al. (1971). 
T h e y  r e p o r te d  a m o n g  o th e r  n u m b e rs  bo th  
n =  l l  a n d  n  = 1 7  fo r  th is  species, T a b le  2. 
B. c a m p e s tr e  does n o t  seem  to be closely  
re la ted  to B. r u ta b u lu m  o r  B. r ivu la re  a n d  
sh o u ld  p ro b a b ly  be  exc luded  f r o m  th is  
section. I t  h a s  b e e n  p laced  b y  severa l 
a u th o rs  in  the  sec tio n  Salebrosa,  T a b le  1.

S e c t i o n  Salebrosa B r o t h .

T h is  sec tion  is cy to log ica lly  h e te r o 
geneous  a n d  all S c a n d in a v ia n  species  h av e  
d if fe re n t  c h ro m o s o m e  n u m b e rs .  I t  c an  
o f ten  be  v e ry  d if f icu lt  to d is t in g u ish  B. 
tu r g id u m  f r o m  B. g ro e n la n d ic u m  in  th e  
sec tion  A lb ica n s  a n d  sm all fo rm s  of B. 
g la reo su m  c a n  be  d iff icu lt  to s e p a ra te  
f ro m  ro b u s t  fo rm s  of B. alb icans.  T h is  
exp la in s  w h y  m o s t  a u th o rs  un ite  th e  sec
t io n  A lb icans  w i th  th e  section  Sa lebrosa  
in to  one section , w h ich , h o w ev e r ,  is 
h e te ro g en eo u s .

Conclusions

I t  is n o t  th e  in te n t io n  of the  p re s e n t  
a u th o r  to a t te m p t  a m o re  n a tu r a l  s u b 
div ision  of the  g en u s  B ra c h y th e c iu m .  T h is  
ca n n o t  be d o n e  u n t i l  m o s t  species h av e  
been  c a re fu l ly  s tu d ie d  b o th  m o rp h o lo g i 
cally  a n d  cy to log ica lly .

G r o u t  (1928) d iv ided  the genus B r a c h y 
th e c iu m  in to  tw o genera : B r a c h y th e c iu m  
in the n a r r o w e r  sense  an d  C ham berla in ia .  
T h e  d if fe ren ces  b e tw e e n  th e se  tw o g en e ra  
a re  d iscussed  o n  p. 92. T h is  sp lit t ing  of 
the  genus  B r a c h y th e c iu m  is p e rh a p s  
ta x o n o m ic a l ly  ju s t i f ied .  R o b i n s o n  (1962), 
how ever ,  t r a n s f e r r e d  severa l o th e r  species 
to the  genus  C ham berla in ia .  T h e  genus 
C ham ber la in ia  in  th e  sense of R o b i n s o n  
can be sa id  to  co r i 'e spond  ro u g h ly  to  th e  
sections Salebrosa , V e lu tin a  a n d  A lb icans  
of the  genus  B ra c h y th e c iu m .  T h is  d iv ision  
of th e  genus  B r a c h y th e c iu m  is n o t  a
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good  so lu t io n  of th e  ta x o n o m ica l  p ro b lem s  
w i th in  th e  genus. T h e  genus C ham berla in ia  
c a n n o t  be sa id  to be m o re  n a tu ra l  th a n  
th e  genus  B r a c h y th e c iu m  in  the  b ro a d  
sense. T h is  d iv ision  h as  n o t  been  genera lly  
acc ep ted  a n d  in  a la te r  p a p e r  R o b i n s o n  
(1965 p. 315) w ro te :  “To  use the  n a m e  
C h a m b er la in ia  on  a  w o r ld w id e  bas is  w o u ld  
r e q u i re  in n u m e ra b le  n ew  com bina tions .  
I n  face  o f  th e  in c re a s in g  d iff icu lty  in 
f in d in g  a  c le a r  d is t in c tio n  on a w o r ld 
w ide  basis, I w o u ld  r a th e r  a b a n d o n  the 
n a m e .”

I t  w o u ld  be of g rea t  in te re s t  to c o m p a re  
a n u m b e r  of re la te d  species f ro m  Asia, 
E u ro p e  a n d  N o r th  A m erica  to d e te rm in e  
w h e th e r  all th e  species re p o r te d  a re  good 
species. T h is  has , how ever ,  no t  been  done. 
In  su ch  a  s tu d y  cy to log ica l in fo rm a t io n  
w o u ld  be of g re a t  use. In  the  S can d in a v ia n  
species the  fo llow ing  c h ro m o so m e  n u m b e rs  
h av e  been  o bserved : n =  6 , 7, 9, 10, 11, 12, 
13, 14, 16, 17 a n d  22.

CHROMOSOME NUMBERS PUBLISHED 
IN THE GENUS BRACHYTHECIUM

T h e  c h ro m o s o m e  n u m b e rs  r e p o r te d  fo r  
th e  genus B r a c h y th e c iu m  a re  g iven  in 
T ab le  2. As views on  the  su b d iv is io n  of 
the  genus a re  so d ive rgen t the  species 
have  n o t  been  a r ra n g e d  acc o rd in g  to 
ta x o n o m ica l  a f f in i ty  b u t  in  a lp h a b e t ic  
order .

Basic Chromosome Numbers in the Genus 
Brachythecium

A n u m b e r  of bas ic  c h ro m o so m e  n u m 
bers  a re  k n o w n  in  the  genus B r a c h y th e 
cium.  L a z a r e n k o  et al. (1,971) gave the  
basic  n u m b e rs  x =  5, 6 a n d  7. T h e  c h r o m o 
some n u m b e r  n  =  5 w as p u b l ish e d  fo r  B. 
ru tabu li im .  T h is  co u n t  is, ho w ev er ,  p r e 
sum ed  by  the  p re se n t  a u th o r  to be i n 
correct,  as w ill be d iscussed  in  a f u tu r e  
paper .  x = 5  m u s t  be reg a rd e d  as th e  bas ic  
n u m b e r  fo r  som e au toec ious  species w ith  
n  =  t() an d  20 .

The ch ro m o so m e  n u m b e r  n  =  6 is k n o w n

for som e species a n d  is the basic  n u m b e r  
fo r  species w ith  n = 12.

T h e  bas ic  ch ro m o so m e  n u m b e r  x =  7 is 
u n c o m m o n ,  b u t  exists in B. a lb icans  a n d  
som e re la te d  species, see above.

Besides these  b as ic  c h ro m o so m e  n u m 
bers  som e o th e r  m u s t  be added , viz. x =  
8 , 9 a n d  10. No species w ith  11 =  8 is 
k n o w n  in  th e  genus, b u t  a n  u n id e n tif ie d  
S c a n d in a v ia n  species of th e  genus h a s  the  
n u m b e r  n  =  16. T h is  n u m b e r  h as  also  been  
re p o r te d  fo r  B. r ivu la re  an d  B. ca m p es tre ,  
Tab le  2. T hese  species h av e  p ro b a b ly  
a r isen  f ro m  species w ith  n =  8 .

T h e  bas ic  n u m b e r  x =  9 is also u n 
co m m o n  b u t  h a s  been  fo u n d  fo r  B. gla- 
re o su m  a n d  species w ith  n = 1 8 .

T h e  c h ro m o s o m e  n u m b e r  n  =  10 f o r  
d ioecious  species of the  genus s h o u ld  
p ro b a b ly  be re g a rd e d  as a bas ic  n u m b e r ,  
as ag a in s t  n  =  10 in  au toecious  species, 
w h ich  p ro b a b ly  o r ig ina te  f ro m  fo rm s  w ith  
n =  5. T h e  sam e is the  case w ith  d ioecious  
species w ith  n  =  l l .  In  such  species th e  
c h ro m o so m e  n u m b e r  11 c a n  be re g a rd e d  
as the  b as ic  n u m b e r .

In  the  genus  B ra c h y th e c iu m  the  fo l lo w 
ing bas ic  c h ro m o so m e  n u m b e rs  a re  th u s  
recognized , viz. x =  5, 6 , 7, 8 , 9, 10 a n d  11. 
If  c h ro m o s o m e  n u m b e rs  h ig h e r  th a n  11 
are  b as ic  n u m b e rs  o r  n o t  can  on ly  be 
revea led  b y  m o re  de ta iled  cy to log ica l 
s tudies.

In  S c a n d in a v ia n  species of B r a c h y th e 
c iu m  th e  b as ic  n u m b e rs  x =  5, 6 , 7, 8 a n d  
9 a re  k n o w n .  T h re e  S c a n d in av ian  species 
are  c o n tro v e rs ia l  as to  th e i r  bas ic  c h r o m o 
som e n u m b e r ,  viz. B. ryan ii ,  B. tu r g id u m  
a n d  B. cam pes tre .  T h e  f irs t  species h as  
the  c h ro m o s o m e  n u m b e r  n = l l  a n d  is 
dioecious. I t  b as  also been  reg a rd e d  as a 
species in  the  genus C irr ip h y l lu m ,  see 
above. In  th is  genus  d ioecious  species w ith  
n =  l l  a re  k n o w n  ( W i g h  1972 b).

B. tu r g id u m  h a s  14 c h ro m o so m es  a n d  
h as  b y  som e a u th o rs  been  re p o r te d  as 
d ioecious a n d  b y  o th e rs  as au toec ious.

B. ca m p es tre  is sa id  to be b o th  d io e 
cious, au to ec io u s  a n d  po lyoecious. Som e 
ch ro m o so m e  n u m b e rs  a re  k n o w n  in  th is
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species, T a b le  2. T h e  c h ro m o s o m e  n u m 
b e r s  in d ic a te  th a t  it is a h e te ro g en eo u s  
species  a n d  the  d if fe re n t  c h ro m o so m e  
n u m b e r s  re p o r te d  p e rh a p s  re fe r  to d if 
f e r e n t  taxa . I t  seem s like ly  f ro m  a m o r 
p h o lo g ica l  p o in t  of v iew  th a t  the  n u m b e r  
n = l l  can re fe r  to  B. r y a n i i , o r  closely 
r e la te d  species, see above. T h e  c h ro m o 
som e n u m b e rs  n  =  12 a n d  17 m a y  re fe r  
to  au to ec io u s  o r  po lyoecious  cy to types .
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Cobana, a New Genus o f Central A m erican Iridaceae

Pierfelice Ravenna

R a v e n n a , P. 1974 03 29. Cobana, a new genus of Central American Iridaceae. — 
Bot. Notiser 127: 104— 108. Lund. ISSN 0006-8195.

A re-examination of characters in Eleutherine guatemalensis St a n d e , revealed 
that the species represents a separate genus. Anther, pollen and chromosome 
morphology exclude it from Eleutherine. The nam e Cobana is proposed for the 
new genus.

In addition, Cobana guatemalensis  is reported for the first time from  H onduras. 
Pierfelice Ravenna, Casilla 21128, Sucurscd 21, Santiago, Chile.

INTRODUCTION

D u r in g  a jo u rn e y  th ro u g h  L a t in  
A m erica , in  1963, I h a d  the  o p p o r tu n i ty  
of ex am in in g  a n d  collecting  the  species 
desc r ib ed  as E leu th er in e  gua tem a lensis  
S t a n d l . P lan ts  w ere  s u b se q u en tly  cu l t i
v a ted  iu  B uenos  Aires (A rgentina) w h e re  
th e y  f lo w ered  d u r in g  th e  s u m m e rs  of 
1964 a n d  1965. In  a  b r ie f  t r e a tm e n t  (R a 
v e n n a  1965 pp. 314— 315), I gave reaso n s  
fo r  re ta in in g  the  species in  E leu th er in e ,  
s ince it h a d  been  in c o rre c t ly  t r a n s fe r re d  
to  C alydorea  b y  F o s t e r  (1945, p. 46). At 
th a t  tim e, how ever ,  som e c h a ra c te r s  of 
gen er ic  im p o r ta n c e  w ere  overlooked . T h is  
e spec ia lly  conce rns  the  an th e r ,  po llen , an d  
c h ro m o s o m e  m o rp h o lo g y .  U n d e r  the 
p re s e n t  re -ex am in a t io n  of th e  s ta tu s  of 
E leu th er in e  gua tem a lens is  it seem s c lear  
th a t  it r ep re sen ts  a n ew  genus.

C o b a n a  gen. nov.

F lores cernui albi. Ovarium clavatum trilo
culare; ovula in loculis plura. Tepala oblan- 
ceolata, interiora exterioribus valde minora. 
F ilam enta libera brevissima. Antherae erec- 
tae luteae e foramini dehiscentes. Pollinis 
granuli subglobosi vel late aellyptici sulcis 
duis propinquis notati. Stylus perbrevis. Styli 
ram i e basi an therarum  patentes vel erecto- 
patentes filiformes ad apicem subulato- 
incurvi. Stigma in summo styli ramorum 
punctatus. Capsula clavata breviter trival- 
Â ata. Semina angulata ochracea. Ghromoso-

m ata  2n =  28 paribus duobus majoribus cae- 
teris parA’is.

Plantae bulbosae. Bulbus tunicatus ovato- 
oblongus tunicis exterioribus paucis obtectus. 
Folia plicata lineari-ensiformia flaccida. Cau- 
lis floriferus teres folium basalibus simile 
sed brevius instructus. Spathae usque tres 
saepe longe pedunculatae sed a folio cauli- 
nari saepe superatae quinqueflorae; valvae 
subaequilongae herbaceae.

Typus generis: Cobana guatemalensis
(St a n d l .) R a v . (Eleutherine guatemalensis 
S t a n d l e y ) .

O ne species on  th e  n o r th e r n  slopes of 
th e  S ie r ra  M adre , G uatem ala . T h e  genus 
n a m e  c o m m e m o ra te s  the  sm all to w n  of 
Coban, in  w h o se  v ic in ity  the  p la n t  is 
fo u n d .

G E N E R IC  R E L A T IO N S H IP S

G E N E R A L  H A B IT . T h is  does n o t  shoAV 
anjr exclusive fea tu re .  B ulb , leaves, stem, 
a n d  spa the ,  a re  s im ila r  to  those  in  several 
g en e ra  of A m e r ic a n  p la i ted - leaved  I r id a 
ceae, such  as M astigostg la , T igr id ia  an d  
Gelasine. A sev e ra l- f lo w e red  sp a th e  is 
f o u n d  in  the la s t  tw o  g e n e ra  as well.

F L O W E R . I ts  p o s i t io n  is c e rn u o u s  in 
th e  sam e  m a n n e r  as in  Sessilan thera .

P E R IG O N E . O n a c c o u n t  of the  flat, 
Avhi te  p e r i g o n e ,  as i n  E leu th er in e ,  the  
s p e c i e s  Avas i n c l u d e d  i n  th is  genus b y
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S t a n d l e y . T h is  re sem b lan ce  is ,  in  m y  
o p in io n ,  su p e rf ic ia l .  T h e  in n e r  tepals are  
s m a l le r  a n d  m o re  acu te  th a n  the  outer. 
T h e  w h i te  co lo r  tu rn s  b lu ish  as soon  as 
th e  f lo w e r  beg ins  to w ithe r .

ST A M E N S . T h e  f i lam en ts  are  free  a n d  
e x t re m e ly  sh o r t ,  w h ic h  is an  in te res t ing  
c h a ra c te r i s t ic ,  b u t  n o t  va lid  fo r  d is t in 
g u ish in g  g en era .  A lthough  conna te  in a 
c o lu m n , Sess i lan thera  b ea rs  f i lam en ts  of 
a  s im i la r  leng th .  In  the  an th e rs ,  how ever,  
is f o u n d  the  m o s t  p e c u l ia r  a n d  exclusive 
f e a tu r e  in  the  new  genus: deh iscence is 
a p ic a l ly  fo ram in a] .  H ere  again  w e can  
d r a w  a p a ra l le l  b e tw een  Cobana  an d  
Sess i lan thera .  A n the rs  in  the  la t te r  genus 
d eh isce  o n ly  b y  a s h o r t  ex tro rse  fu r ro w  
in  th e  u p p e r  p a r t  of each loculus. In  
n a tu r e  th e  a n th e r s  of Cobana  a re  p a r t ia l ly  
e a ten  b y  a sm all beetle, w h ich  a p p a re n t ly  
aids po llen  shedding .

S T Y L E  AND STY LE ARMS. T he  style 
is e x t re m e ly  sho rt ,  as in  Sessilan thera ,  
b u t  s ty le  a rm s  show  s u b s ta n t ia l  d i f fe r 
ences: in  Sess ilan thera  th e y  a re  tr if id , 
w ith  tw o  long divisions, a n d  a sh o r t  
rn u c ro  b e tw ee n  th e m ; Cobana  h a s  sim ple, 
f i l i fo rm -su b u la te  a rm s .  In  the  la t te r  
c h a r a c te r  it resem bles  E leu ther ine .

T h e  s t ru c tu re  of the  an d ro e c iu m  an d  
gynoec ium , especia lly  th a t  of the  style 
a rm s ,  is im p o r ta n t  fo r  def in ing  g enera  
b u t  o f ten  loses its u se fu lness  w h en  used 
fo r  g ro u p in g  genera . M arked  d ifferences  
in  these  o rg a n s  do n o t  necessar i ly  im p ly  
rem o te  re la t io n sh ip .  Of cou rse  som e allied 
g e n e ra  do h a v e  s im ila r  f lo ra l o rg an s ;  
neverthe less ,  w hen  obse rv a tio n s  a re  ex
te n d ed  to o th e r  obv iously  close g enera  
su ch  as, fo r  instance, T r im ez ia  an d  
P seu d o tr im ez ia ,  we see th a t  th e re  is no 
a p p a r e n t  s im i la r i ty  in  th e  m o rp h o lo g y  of 
the  f lo ra l  o rg an s  as a w hole.

An ex tre m e  case of th is  p e c u l ia r i ty  is 
fo u n d  in  Cipura, w h e re  style an d  style 
a rm s  sh o w  fu n d a m e n ta l  v a r ia t io n s  from  
one  species to  ano th e r .  If  these  species 
a re  cons idered  singly d iffe rences  cou ld  be

Fig. 1. Cobana guatemalensis (St a n d l .) R a v ., 
flower (X L5). P. R a v e n n a  del.

th o u g h t  of as be ing  of generic  im p o r 
tance.

T h e  s tigm as  in  Cobana  a re  p laced  a t 
the  s u m m it  of the  th re e  style a rm s ,  as in 
E leu th er in e .  In  Sess ilan thera  we f ind  six 
s tigm as, each a t the  top  of the  long  d iv i
s ions of the  style a rm s .

P O L L E N  M O RPH O LO G Y . P o llen  w as 
ob se rv ed  u n d e r  th e  m icroscope . No special 
te c h n iq u e  w as  em ployed . E x te rn a l ly  the 
g ra in s  a p p e a re d  u n u s u a l ly  r o u n d  a n d  th e ir  
size fa ir ly  u n i f o r m  (about 50 [X long, 46 jx 
w id e ) .

All the  g ra in s  show  a tw o -fu r ro w e d  
face  a n d  a n  u n fu r ro w e d  face ; the  la tte r  
is a p p a re n t ly  s ligh tly  flat. T h e  fu r ro w s  
a re  r a th e r  close to each  o ther.  T h e  w hole
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Fig. 2. Cobana guatemalensis ( S t a n d l . )  R av .
a n d r o e c iu m  a n d  g y n o e c iu m  (X 4 )

A: Flower with tepals removed to show 
R: Apex of anther showing foram inal dehiscence 

(X20). — C: Pollen grain (X300). — D: Detail of stigma (X13). -— E: Chromosomes 
as they appeared in the cell selected for the illustration (X1000); to the right, the k a ry o 

type. — P. R a v en n a  del.

s u r fa c e  of the  g ra in  is covered  b y  m in u te  
s u b co n ica l  p ro tu b e ra n ces .

T h e  m o rp h o lo g y  of p o llen  g ra in s  in 
C obana  d if fe rs  f ro m  th a t  in  E leu ther ine ,  
Calydorea ,  o r  the  o th e r  exclusively  South  
A m e r ic a n  g enera  a l re a d y  exam ined .  Po llen  
g ra in s  o f  E leu th er in e  a re  e llipso id  to 
r a th e r  ro u n d ,  b u t  th e y  a re  o n e - fu r ro w ed  
(ined it d a tu m ) .  T h e  tw o - fu r ro w e d  c h a r 
ac te r  h a s  been  fo u n d ,  so far ,  on ly  in 
T ig r id ia  ( including  Rigidella), Fosteria  
a n d  Sessilan thera;  b u t  in  these  genera 
eac h  fu r ro w  is loca ted  o n  a  d if fe re n t  face. 
T h e  p o llen  g ra ins , in  th e  A m erican  genera  
h i th e r to  exam ined , a re  r e p o r te d  to be 
p e ro b la te ,  ellipsoid, o r  fu s i fo rm  and  
s lig h t ly  f la t tened  in the  o n e - fu r ro w e d  fo rm  
(inedit d a t u m ) .

C A PSU L E  AND SEED S. S im ila r  to 
sev e ra l  species of Tigridia , M astigostg la  
a n d  o th e r  genera .

CYTOLOGY

Material and Methods
Root tips were cut from  five bulbs that 

were initiating their activity. P rior to fixation
Bot. Notiser, vol. 127, 1974

they were immersed for 4— 5 hours in para-
2-chlorobenzene, then fixed with Carnoy’s 
fixative for at least 48 hours. Tips were 
macerated in 2N HC1 for about ten minutes, 
washed and  squashed in a drop of acetic- 
orceine solution. Refore making slides 
perm anent about twenty cells were selected 
and  draw n with the aid of a camera lucida 
apparatus; one of these is illustrated in Fig.
2. Perm anent slides were made by freezing, 
separating slide and  cover-slip with absolute 
ethanol, adding a drop of Mayer’s albumin, 
and mounted.

Results

C H R O M O SO M E N U M B E R . 2n =  28, the 
sam e  c o m p le m e n t  as  in  Tigrid ia , E u s ty l is ,  
a n d  Sessilan thera .

S h a r m a  a n d  T a l u k d a r  (1969 p p .  68 
— 69), fo u n d  2 n = 1 4  c h ro m o so m e s  in  
E le u th e r in e  b u lbosa  (as E. p lica ta).  Ac
co rd in g  to th e se  a u th o rs ,  th e  m a te r ia l  w as 
co llected  f ro m  p la n ts  g ro w in g  in  In d ia ;  
th e y  did  n o t  say, h o w ev er ,  w h e th e r  the  
species w as  fo u n d  g ro w in g  u n d e r  cu l tu re ,  
as a n  escape, o r  g ro w in g  n a tu ra l ly  in  th e  
fie ld ; n o r  do th e y  q u o te  th e  exact loca li ty  
of the  co llection . E le u th e r in e  is a  genus 
of the  N ew  W o rld .

72307336
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Fig. 3. Collecting sites (dots) of Cobana guatemalensis. — From  left to right: Santa Rosa,
Cohån, Salamå, and  Cascada El Chorrito.

C H R O M O SO M E M ORPHOLOGY. T h e  
k a ry o ty p e  o f  Cobana  show s a s im ila r  k in d  
of b im o d a l i ty  as th a t  fo u n d  b y  L e w i s  a n d  
O l i v e r  (1961) in  E u s ty l is ,  a n d  by  M o l - 
s e e d  (1970 pp . 20— 23) in Tigridia:  tw o 
p a irs  of long  c h ro m o so m es  a n d  the  res t  
v e ry  short .  S eco n d a ry  cons tr ic t ions  a n d  
sa te lli tes  w ere  n o t  observed.

T h e  k a ry o ty p e  of E leu th er in e  bulbosa,  
a s  i l lu s tra te d  b y  S h a r m a  a n d  T a l u k d a r  
(1959 Fig. 5 a), show s su b s ta n t ia l  d i f f e r 
ences f ro m  th a t  of Cobana gua tem alensis .

T h e  two la rge  pa irs ,  in Cobana,  show  
d if fe ren ces  in  size a n d  sh ap e  as well. 
C h ro m o so m es  of p a ir  1 m e a su re  18.7 p, 
h e a r in g  an  a c ro c e n tr ic  c o n s tr ic t io n ;  those  
of p a ir  2 a re  16.73 p long, w ith  a sub- 
m e ta c e n tr ic  cons tr ic tion .  T h e  o th e r  tw elve 
p a i rs  v a ry  less in size, b u t  d iffe rences  
can, in m o s t  cases, be seen: p a i r  3 w ith  
ch ro m o so m e s  6.1 p long, and  ac ro c e n tr ic  
co n s tr ic t io n ;  p a i r  4, 5.02 p long, m e ta -  
ce n tr ic  o r  a lm o s t  so; p a i r  5, 4.52 p long, 
su b te rm in a l ;  p a i r  6, 4.41 p long, sub- 
m e tace n tr ic  to s u b te rm in a l ;  p a i r  7, 3.52 p 
long, su b m e ta c e n tr ic ;  p a i r  8, 3.52 p long, 
su b m e ta c e n tr ic  to  s u b te rm in a l ;  p a i r  9, 3.22 
p long, su b te rm in a l ;  p a i r  10, 3.22 p long, 
m e tace n tr ic ;  p a i r  11, 3.29 p long, m e ta -  
cen tr ic  o r  su b m e ta c e n tr ic ;  p a i r  12, 3.45 p 
long, su b m e ta c e n tr ic  to su b te rm in a l ;  p a i r

13, 3.18 p long, s u b m e ta c e n tr ic ;  p a i r  14, 
2.92 p long, m e ta c e n tr ic  o r  su b m e tacen tr ic .

T h e  m e a su re m e n ts  given w ere  m a d e  
w ith  the  a id  of a  m ic ro m e tr ic a l  o c u la r  
lens. T h e y  a re  the  m a x im u m  le n g th s  r e 
co rd ed  in  the  tw en ty  cells s tud ied .  No 
c o n s id e ra t io n  w as  p a id  to the  o th e r  
m e a su re m e n ts  s ince c u rv a tu re  of c h r o m o 
som e a rm s  o r  the  p ro je c t io n  f ro m  d i f 
fe re n t  levels of the  w ho le  c h ro m o so m e  
cou ld  give a false im p ress io n  of a s m a l le r  
size. On the  o th e r  h a n d  p re t r e a tm e n t  
o f ten  p ro d u c e s  d if fe re n t  sh o r te n in g  effects  
in  the  ch ro m o so m e s  of d if fe re n t  cells.

CONCLUSIONS
F r o m  the  facts  p re se n te d  h e re ,  it is 

a s su m e d  th a t  Cobana  is re la ted  to  the 
g ro u p  th a t  inc ludes  Tigridia , F oste ria  a n d  
Sessilan thera ,  b u t  th a t  it is c loser  to  the  
la s t -m en tio n ed  genus. T h e  s im ila r i ty  to 
E le u th e r in e  a p p e a rs  to be superf ic ia l .

Cobana guatemalensis (St a n d l .) R a v e n n a , 
com b. nov. —  Fig. 1, 2

Basionym: Eleutherine guatemalensis St a n d - 
l e y , Publ. Field. Mus. Nat. Hist. Chicago, 
Bot. Ser. 4:200 (1929). — Calgdorea guate
malensis  fS t a n d l .) R. C. F o s t e r , Contr. Gray 
Herb. Harv. Univ. 155:46 (1945).
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P la n t  u p  to 40— 60 cm  high . B ulb  
ob long-ovo id , a b o u t  40 m m  long, 20 m m  
w ide, covered  w ith  few, pa le  b ro w n  coats. 
B asa l  leaves a t an thes is  tw o, l inear-ens i-  
fo rm , p licate , flaccid , o f ten  lax, g reen  or 
s ligh tly  g laucescent, ab o u t  30— 40 cm 
long, 15— 20 m m  b ro ad ,  g ra d u a l ly  n a r 
ro w e d  to w a rd  th e  apex. Stem cy lindrica l,  
w i th  a  single leaf 18— 22 cm  long, 12— 17 
m m  b ro a d .  S pa thes  as m a n y  as three , 
p ed u n c le d ,  o f ten  o v e r to p p e d  by  the  
c a u l in a r  leaf, b ea r in g  five f lo w ers  o r  less, 
u p  to  50— 55 m m  long; valves subequa l,  
n a r ro w in g  u p w a rd s .  F lo w e rs  m a tu t in a l ,  
c e rn u o u s .  O vary  obovoid . P er ig o n e  flat, 
w h ite ,  tu rn in g  b lu ish  w ith  age, a b o u t  35 
— 40 m m  in  d iam ete r .  O u te r  tepals  
ob lanceo la te ,  ab o u t  20— 25 m m  long, 5.5 
— 6.8 m m  b ro ad ,  ap icu la te .  In n e r  tepals  
s m a l le r  th a n  the  ou te r,  ob lanceo la te ,  12—  
20 m m  long, 3.2— 8.9 m m  b ro ad ,  the  
a p icu le  1— 2.5 m m  long. F i la m e n ts  free, 
yellow , ab o u t 0.7 m m  long. A n th e rs  erect, 
l inear-ob long ,  yellow, a b o u t  4.9— 7 m m  
long, 1— 1.3 m m  b ro a d ;  deh iscence  api- 
ca lly  fo ra m in a l .  P o llen  g ra in s  subglobose 
o r  w ide ly  elliptic, 2 -co lpora te ,  a b o u t  50 p 
long, 46 p wide. Style 1.1— 1.5 m m  long. 
S tyle b ra n c h e s  fil ifo rm , subu la te ,  white , 
a scend ing , u p  to 8— 11 m m  long, in c u rv in g  
m o d e ra te ly  a t the apex. S tigm a p u n c t i-  
fo rm , ap ical.  C apsu le  c lavate  10— 14 m m  
long. Seeds an g u la r ,  b ro w n ,  u p  to 2— 3 
m m  long. K a ry o ty p e  b im odal,  2n  =  28, tw o 
p a i rs  long, the  re s t  small.

HA BITA T. In  c learings  in  w oods  of 
L iq u id a m b a r  s ty ra c i f lu a  a n d  Q uercus  sp. 
(or som etim es  of Q uercus  sp. a n d  P in u s  
sp .) ,  espec ia lly  on b o th  sides of th e  ro a d  
C o h an — San J u a n  C ham elco , in  G uate 
m a la ;  a l t i tu d e  1000— 1500 m.

SPE C IM E N S. G uatem ala , Alta V era  Paz, 
Cohan, alt. 1350 m ; leg. H. v o n  T u e r c k - 
h e i m  I I  1885, VI. 1907 (US 933801, t y p e ) .

—  Id e m  ibid. Cobån, 6 k m  ad  v i a n  San  
J u a n  C ham elco ; leg. R a v e n n a  265, 21. 
V III.  1963 (H erb. R avennae ,  K, to p o -  
ty p e ) .  —  H o n d u ra s ,  dept. C om ayagua, 
m a to r ra le s  de C ascada  E l Chorrito , 16 
k m  al S.O. de S igua tepeque ,  1500 m; leg. 
A. M o l i n a  R., 19.VII. 1962 (H er l .  Esc. 
Agr. P a n a m .  10904, NY).

S t a n d l e y ’s or ig in a l  d e s c r ip t io r  says 
n o th in g  a b o u t  f lo w e r  m o rp h o lo g y ,  tepals, 
a n d ro e c iu m ,  g y n o ec iu m  o r  seeds. T h ese  
a re  d ef ined  h e re  f o r  the  f irs t  tim e.

Cobanci g u a te m a len s is  is f o r m a l y  r e 
p o r te d  in  the  f lo ra  of H o n d u ras .  T h e  
a d d i t io n  of th is  e lem en t is in te res ting  since 
the  c o u n t ry  is a p p a re n t ly  p o o r  in I r id a 
ceae.
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Three new species and one new variety are described, viz. Fuirena zambesiacci 
K. L y e , sp. nov. from Mozambique, F. sagittata K. L y e , sp. nov. and F. micro- 
carpci K. L y e , sp. nov., both from Tanzania, and F. pubescens  K u n t h  var. abb- 
reviata  K. L y e , var. nov. from Uganda.

T w o  n e w  c o m b i n a t i o n s  a r e  c o in e d ,  viz. F. angolensis (SCHINZ) K. L y e , sy n .  
F. ciliaris (L.) R o x b . v a r .  angolensis Sc h i n z  a n d  F. pubescens  K u n t h  v a r .  major  
K. L y e , sy n .  F. pachyrrliiza  R i d l .

Kåre Arnstein Lye, Department of Botany, Agricultural College of Norway, 
N -U 32 Ås N.L.H., Norway.

Fuirena zam besiaca K. L y e , sp .  n o v .

Herbae annuae, pubescentes. Culmus 10— 
30 cm altus et 0.5— 1.4 mm latus. Folia culmi
1— 10 cm longa et 2—5 mm lata. Spiculae
4—8 mm longae et 2—3 mm latae, m ulti
florae. Squam ae  dense imbricatae oblongo- 
lanceolatae, 2.2—2.6 mm longae; apice mucro- 
natae. Perigonium  6. Setae hypogynae 3, 
ciliolatae. Squamellae  hypogynae 3, latae, 
slipitatae, membranaceae; apice m ucronatae. 
Stam ina 3. S ty lus  longus; stigmata 3. N ux  
oblonga, triquetra, conspicue apiculata, bre- 
viter stipitata, pallida demum brunnea.

TYPUS SPECIEI: P e d r o  & P e d r o z a d  n. 
4222, 10.XL 1948. Mozambique, M arrupa Div., 
4 km  from Maua (Holotype EA).

F u ire n a  za m b esia ca  K. L y e  (Fig. 1) is 
a s len d e r  e re c t  a n n u a l  w ith  a m in u te  ro o t  
system . C ulm s leafy , 10— 30 cm long  a n d  
0.5— 1.4 m m  in d iam ete r ,  lo n g i tu d in a l ly  
ridged  a n d  d en se ly  set w ith  sho rt ,  s p r e a d 
ing  o r  r e c u rv e d  w h ite  ha irs .  L eaves  fla t ,  
dense ly  set w ith  sh o r t  w h ite  h a irs ,  th e  
la rg es t  4— 10 cm  long an d  2— 5 m m  w ide; 
th e  lo w er  leaves  u su a l ly  very  s h o r t ;  leaf- 
sh ea th s  d en se ly  h a iry .

In f lo rescen ce  w ith  1— 2 s ta lked  sp ik e le t  
c lusters  f ro m  th e  u p p e r  le a f-sh ea th s ,  the  
u p p e rm o s t  ones  subsessile  an d  c o n f lu e n t

in to  one  o r  tw o  i r r e g u la r  heads . P ed u n c le s  
u p  to 6 cm  long a n d  0.5— 0.6 m m  in  d ia 
m e ter ,  dense ly  set w i th  sp re a d in g  w h ite  
ha irs .  Sp ike le ts  sessile, 4— 8 m m  lo n g  and
2— 3 m m  wide, ovate  to  lanceo la te ,  w ith  
s ligh tly  s p re a d in g  g lum es. G lum es 1.7—  
2.1 m m  long exc lud ing  an  a b o u t  0.5 m m  
long m u c ro ,  ovate, g rey  to re d d is h -b ro w n ,  
m in u te ly  p u b e sc e n t  b u t  o ccas io n a lly  w ith  
la rg e r  w h ite  sp re a d in g  h a i rs  on th e  p a le r
3 -nerved  e x c u r re n t  m id rib .  P e r ia n th -  
segm ents  6; the  o u te r  3 f i l ifo rm , p u b e s 
cent, of th e  sam e leng th  o r  s h o r te r  th a n  
th e  n u t le t ;  th e  in n e r  th re e  1.1— 1.4 m m  
long (excluding  the  a b o u t  0.5 m m  long 
e x c u r re n t  m id rib )  w ith  a s q u a r is h  b lad e  
w ith  cu n e a te  base  a n d  e m a rg in a te  apex , 
a lm o s t  g la b ro u s  excep t fo r  th e  f i l i fo rm  
p u b escen t  e x c u r re n t  m id r ib .  S tam en s  3. 
S tyle 3 -b ran ch ed .  N u tle t  0.7— 0.8 m m  
long (inc lud ing  th e  cu n ea te  base, b u t  ex
c lud ing  th e  p e rs is te n t  f i l i fo rm  style-base) 
a n d  0.4 m m  w ide, elliptic, ye llow ish - 
b ro w n ,  s t ro n g ly  t r ia n g u la r .

O n g rey  s a n d y  soil (dam bo). K n o w n  
o n ly  f ro m  M ozam bique  a n d  s o u th e rn  
T an z an ia .
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Fig. 1. Fuirena zambesiaca K. L y e . — A: 
Habit, reduced. — R: Leaf-base with throat 
and  two peduncles. — C: Spikelet. — D: 
Mature spikelet with m any fallen glumes. — 
E: Glume. — F: Flower. — G: Nutlet with 
persistent perianth-segments. — Ii: Nutlet 
w ith perianth-segments removed. — Drawn 
from  P e d r o  & P e d r o z a d  4222 (near Maua, 
Mozambique; Ihe holotype). — Original by 
R i c h a r d  W h e e l e r  H a i n e s .

Fig. 2. Fuirena sagittata K. L y e . — A: Habit, 
reduced. — B: Leaf-base and ligule. — C: 
Inflorescence-detail. — D: Spikelet. -— Er 
Spikelet-axis. — F: Glume and  young nutlet 
with persistent perianth-segments, filaments, 
and style. —-  G: Nutlet with persistent
perianth-segments. —- Drawn from G r e e n - 
w a y  780 (S of Dodoma, Tanzania; the holo
type). — Original by R i c h a r d  W h e e l e r  
H a i n e s .

Fuirena sagittata K. Lye, sp. nov.

Herbae  annuae, pubescentes. Culmus 20— 
45 cm altus et 1— 2 mm  latus. Folia culmi
2— 15 cm longa et 3— 10 mm lata. Spiculae
3— 12 mm longae et 2—3 mm latae, multi
florae. Squamae  dense imbricatae oblongo- 
lanceolatae, 1.9—2.3 mm longae; apice 
mucronatae. Perigonium  6. Setae hypogynae
3. Squamellae hypogynae 3, stipitatae, sagitta- 
tae.

TYPUS SPECIEI: P. J. G r e e n w a y  n. 780, 
16.VIII.1928. Tanzania, Mwitikera, 29 miles 
S of Dodoma, 1080 m  (Holotype EA).

F u ire n a  sagitta ta  K. Lye (Fig. 2) is a 
r a th e r  ro b u s t  a n n u a l  w i th  a  tu f ted  base. 
C ulm s 20— 45 cm long a n d  1— 2 m m  in

d ia m e te r  (but w id e r  ac ro ss  th e  leaf-  
sh ea th s ) ,  lo n g i tu d in a l ly  r idged ,  h a i ry  o r  
a lm o s t  g la b ro u s  below . L ea f-b lad es  flat, 
h a i ry ,  the  la rg e s t  8— 15 cm  long a n d  8 -  
10 m m  w ide; le a f -sh e a th s  r a th e r  w ide, 
h a i ry ;  ligule p ro m in e n t ,  r e d d ish -b ro w n .

In f lo rescen c e  w i th  a n  i r r e g u la r  te rm in a l  
h e a d  cons is ting  of n u m e ro u s  c ro w d e d  
sp ike le t-c lu s te rs  a n d  1— 2 p e d u n c u la te  
sp ike le t-c lu s te rs  f ro m  one  o r  tw o of th e  
lea f-sh ea th s  im m e d ia te ly  be low  th e  m a in  
sp ike le t-g roup .  P ed u n c le s  u p  to 4 c m  long  
and  0.5— 0.7 m m  in  d iam ete r ,  ha iry .  
Spikelets  sessile, 3— 12 m m  long a n d  2— 3 
m m  wide, o v a te - lan ce o la te  w i th  s p re a d in g
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Fig. 3. Fuirena pubescens  K u n t h  var. abbre- 
viata K. L y e . —  A: Habit, reduced. —  B: 
Leaf-throat and ligule. —- C: Inflorescence. — 
D: Spikelet. — E: Glume. — F: Nutlet with 
persistent filaments. — Drawn from L a n g - 
d a l e -B r o w n  2356 (Teso, Uganda; the holo
type). — Original by R i c h a r d  W h e e l e r  
H a i n e s .

m u cro s .  G lum es 1.4— 1.6 m m  long  ex 
c lud ing  an  0.5— 0.7 m m  long m u c ro ,  
ovate, dense ly  h a iry .  P e r ia n th -se g m e n ts  
6; the  o u te r  3 f i l i fo rm  w ith  sc a t te re d  r e 
cu rved  spines, s h o r te r  th a n  the  n u t le t ;  
Ihe in n e r  th re e  a r ro w -sh a p e d  (sagittate) 
w ith  a m u c h  sw ollen  apex, as long as the  
nu tle t.  N utle t 0.9— 1.1 m m  long a n d  0.5—  
0.6 m m  wide, obovate  w ith  d is t in c tly  
cunea te  n a r ro w  b ase  an d  a  sh o r t  ap icu lu s ,  
s h a rp ly  tr ia n g u la r ,  g rey ish -ye llow  w ith  
s lightly  d a rk e r  r ibs.

In  a w a te rh o le  (but n o t  ea ten  b y  s tock  
of an y  k ind) ,  1080 m. K n o w n  o n ly  f ro m  
T anzan ia .

Fuirena microcarpa K. L y e ,  sp. nov.

Herbae annuae, pubescentes. Culmus 5— 20 
cm altus et 0.2— 1.0 mm  latus. Folia culmi 
0.5—8.0 cm longa et 0.2—2.0 mm lata. 
Spiculae 4— 8 mm longae et 2—3 m m  latae, 
multiflorae. Squamae  dense imbricatae ob- 
longo-lanceolatae, 1.7—2.2 mm longae; apice 
mucronatae. Perigonium  nullum. N ux  0.4— 
0.5 mm longa et 0.3—0.4 mm lata, oblonga, 
triquetra, pallida.

TYPUS SPECIEI: R. W i n g f i e l d  n. 1638, 
11.VIII.1972. Tanzania, Manzese pond, Moro- 
goro road, Dar es Salaam (Holotype DAR ES 
SALAAM UNIV. HERB.).

Fuirena microcarpa K. L y e  is a s le n d e r  
erec t a n n u a l  w ith  a  m in u te  ro o t-sy s tem . 
Culm s leafy , 5— 20 cm  long a n d  0.2— 1.0 
m m  th ick ,  lo n g i tu d in a lly  r idged  a n d  
dense ly  set w ith  s p read in g  w h ite  h a i rs .  
Leaves flat, h a i ry ;  the  la rgest 1— 8 cm  
long a n d  0.5— 2.0 m m  wide.

In f lo rescen c e  of 1— 2 p e d u n c u la te  o r  
subsessile  sp ike le t-c lu ste rs  f ro m  the  2— 3 
u p p e rm o s t  lea f-shea ths .  P ed u n c les  u p  to  
4 cm  long a n d  0.2— 0.3 m m  th ick , h a i ry .  
Sp ikele ts  sessile, 4— 8 m m  long an d  2— 3 
m m  wide, ovate  to lanceo la te ;  sp ikele t-  
axis s t ro n g ly  n o tched .  G lum es 1.0— 1.3 
m m  long exc lud ing  a n  0.7— 0.9 m m  long  
cilia te  m u c ro ,  ovate, g rey  to red d ish -  
b ro w n ,  h a i ry ;  m id r ib  3-nerved . P e r ia n th -  
segm en ts  absen t.  N utle ts  0.4— 0.5 m m  
long a n d  0.3— 0.4 m m  w ide, e llip tic , 
t r i a n g u la r  w ith  ro u n d e d  angles a n d  faces, 
g rey  to ye llow ish -g rey , sm oo th .

In  sa n d y  rice-field  a t  p o n d  edge, 30 m . 
K n o w n  on ly  fro m  T an zan ia .

Of the th ree  new  species d esc r ib ed  
above  Fuirena zambesiaca K. L y e  does 
n o t  sh o w  an y  close re la t io n sh ip  to a n y  
o th e r  species, a l th o u g h  obv ious ly  b e lo n g 
ing  to th e  F. ciliaris (L.) R oxb . g ro u p  of 
species. F. sagittata K. L y e  is possib ly  
m o s t c losely  re la te d  to F. ciliaris (L.) 
R oxb . s. str., b u t  it d iffe rs  in  its m u c h  
la rg e r  n u t le t  a n d  d if fe re n t  sh a p e  of th e  
in n e r  p e r ia n th -seg m en ts .  F. microcarpa 
K. L y e  is re la ted  to  F. leptostachya O liv .  
var. nudiflora C. B. C l.  f ro m  w h ic h  it
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d i f f e r s  i n  i t s  s m a l l e r  a n d  p a l e r  n u t l e t  
w i t h  r o u n d e d  ( a n d  n o t  f l a t )  f a c e s .

Fuirena pubescens K u n t h  v a r .  abbreviata
K. L y e , v a r .  n o v .

Herbae perennes, pubescentes. Culmus 
erectus pubescentes. Spiculae multiflorae. 
Squamae  dense imbricatae oblongae; apice 
mucronatae, 0.7 mm longae. Perigonium  
nullum. Nux  ovata, triquetra, alba.

TYPUS: L a n g d a l e - R r o w n  n. 2356. Uganda, 
Teso district, 10 miles ESE of Soroti, 1050 m 
(Holotype KAW).

Fuirena pubescens  K u n t h  v a r .  abbre
viata  K. L y e  (F ig .  3) d i f f e r s  f r o m  v a r .  
pubescens  i n  h a v i n g  g l u m e s  w i t h  o n l y  
0.7 m m  l o n g  m u c r o s .  T h e  g l u m e s  a r e  a l s o  
l e s s  h a i r y ,  a n d  p a l e  g r e e n  o r  g r e y i s h  w i t h

lo n g i tu d in a l  r e d d ish  str ipes.  T h e  n u t le t  is 
w h ite  a n d  s ligh tly  lo n g e r  th a n  in  var. 
pubescens.

I n  p e rm a n e n t ly  w a te r- logged  valley  
sw am p , 1050 m. K n o w n  only  f ro m  ce n tra l  
U ganda.

NEW COMBINATIONS

The following new combinations of Fui
rena are needed for “The Sedges of Uganda 
and Kenya” :

Fuirena angolensis ( S c h in z )  K. L y e ,  c o m b ,  
n o v . ,  s y n .  Fuirena ciliaris (L.) R o x b .  v a r .  
angolensis S c h i n z  i n  Bull. H e r b .  B o is s .  iv. 
A p p e n d ,  iii, p. 31.

Fuirena pubescens  K u n t h  var. major  K. 
L y e ,  nom. nov., syn. Fuirena pachyrrhiza  
R i d l ,  in Trans. Linn. Soc. Ser. II. ii, p. 161 
(1884) and in F lora of Tropical Africa 8, p. 
464 (1902).
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C oronopus zam biensis (C ru c ifera e), a New Species 

from  T ropical A frica

Bengt Jonsell

J o n s e l l , B. 1974 03 29. Coronopus zambiensis (Cruciferae), a  new species from 
tropical Africa. — Bot. Notiser 127: 113— 118. Lund. ISSN 0006-8195.

Coronopus zambiensis  J o n s e l l  sp. nov. (Cruciferae) is described from Zambia, 
Kalabo Distr., Liuwa Plain. It is close to C. integrifolius (DC.) Sp r e n g ., differing 
particularly  in its large, verrucose and  pointed siliculae. C. zambiensis is thus 
far known only from the type locality.
Bengt Jonsell, Institute of Systematic Botany, University of Uppsala, B ox 541, 
S-751 21 Uppsala, Sweden.

Coronopus is a sm all  genus  in  the  C ruc i
fe rae  c o n ta in in g  a b o u t  10 species, som e 
of w h ic h  a re  well k n o w n  as co sm o p o l i ta n  
w eeds. T h e  genus is above  all c h a ra c te r iz e d  
b y  its in d e h iscen t ,  tw o-seeded , dors i-  
v e n t ra l ly  c o m p re ssed  siliculae. T h e  w h o le  
s il icu la  w i th  its tw o  seeds (e.g. in  C. squa- 
matus ( F o r s k .) A s c h .) ,  o r  a one-seeded  
n u t le t  d e r iv e d  f ro m  one h a l f  of the  s il icu la  
(e.g. in  C. didymus (L.) Sm.), m a y
co n s t i tu te  th e  d iaspo re .  Coronopus is 
c e r ta in ly  closely  re la te d  to Lepidium, 
w h ich  h a s  tw o-seeded  b u t  d eh iscen t  s ili
culae. T h e  possib ili ty  th a t  Coronopus 
co m p rises  the  resu lts  of p a ra l le l  t r e n d s  
to w a rd s  in d e h iscen t  f ru i ts  evolving f ro m  
w ith in  Lepidium w as f i r s t  suggested  by  
M u s c h l e r  (1908), w h o se  w o rk  is the on ly  
m o n o g ra p h ic  t r e a tm e n t  of the  genus  so 
far .

T h e  o n ly  Coronopus species  p rev io u s ly  
k n o w n  to  be ind igenous  in  t ro p ica l  and  
s o u th e rn  A fr ica  is C. integrifolius (DC.) 
S p r e n g . I t  is c h a ra c te r iz e d  b y  s im ple , 
lanceo la te  to l in ea r  cau l in e  leaves, a n d  
d idvm ous,  em a rg in a te  s ilicu lae  (Fig. 1 J) 
sp lit ting  in to  sp h e ro id a l ,  re t icu la te  o r  
f ine ly  rugose  nu tle ts .  T h e  p la n t  is u p  to 
40 cm high , ascend ing  o r  p ro s t r a te  a n d  
r ich ly  b ra n c h in g  f ro m  th e  base  a n d  all 
a long  the  stem s, w h ic h  in  som e speci- 
8

m e n s  a re  w o o d y  in  th e  b asa l  p a r ts .  T h u s  
it seem s ab le  to p e ren n a te ,  a l th o u g h  m o s t  
of th e  m a te r ia l  w as  obv ious ly  co llec ted  in  
a n n u a l  s tate. D esc r ip tio n s  w ith  i l lu s t r a 
tions  a re  to be fo u n d  in  E x e l l  a n d  W i l d  
(1960) a n d  C o d d  e t al. (1970). C. integri
folius grow s in  m o is t  depress ions ,  d r ied  
u p  r iver-beds,  poo ls  a n d  p an s ,  o f te n  in  
sa lt s teppe . I t  m a y  also o ccu r  as a  w eed  
(L a m b r e c h t  N o . 294; cf. a lso  C o d d  et al. 
1970). I t  is r a th e r  w id e sp re a d  in  S o u th  
a n d  S o u th -W e s t  A fiica , h a s  s c a t te re d  
o c c u rre n c e s  in  B o tsw ana ,  R hodes ia ,  
M ozam bique , s o u th e rn m o s t  Z a m b ia  an d  
n o r th e r n  T a n z a n ia  (cf. A ppend ix ) ,  a n d  
is k n o w n  f ro m  M ad ag asca r  b y  th e  ty p e  
sp ec im en  collected  b y  Co m m e r s o n  (cf. 
D e  C a n d o l l e  1799). I t  h as  been  in t r o 
d u ced  in to  som e o th e r  w a rm e r  reg io n s  of 
th e  w o r ld  (e.g. J a p a n ) .  Coronopus engle- 
ricinus M u s c h l e r  (1908 p. 139) w a s  de 
sc r ib ed  f ro m  a co llec tion  b y  P e t e r s  f ro m  
th e  m o u th  of the  Z am besi R iv e r  (in 
P e t e r s  1862 p. 169, as C. integrifolius) 
m a in ly  o n  a c c o u n t  of its s h o r te r  pedicels . 
T h e  ty p e  co llection , still e x ta n t  in  th e  
B e r l in  h e rb a r iu m ,  c learly  show s t h a t  C. 
englerianus is conspecif ic  w ith  C. integri
folius (cf. E x e l l  & W i l d  1960 p. 193).

F o r  a  rev is ion  of T ro p ic a l  A fr ican  
c ru c ife rs  in  g en e ra l  I hav e  in v e s t ig a ted  o r
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s e a rc h e d  th r o u g h  Coronopus m a te r ia l  in  
the  h e r b a r i a  o f  B, BM, BR, COI, EA, F I ,  K, 
L IS  C, L ISU , P, S, SR G li,  U PS. T h e  p e ru s a l  
o f  h e r b a r iu m  sheets  of C. integrifolius 
rev ea led  a  p la n t  f ro m  w e s te rn  Z a m b ia  
(L iu w a  P la in  in  K alabo  D is tr ic t ;  D r u m 
m o n d  & C o o k s o n  6458) w ith  h ig h ly  
d iv e rg e n t  s ilicu lae, w h ic h  is h e re  d e 
sc r ib e d  as Coronopus zambiensis sp. nov. 
(Fig. 3). T h e  f ru i t  is d is ta l ly  p ro d u c e d  
in to  tw o  b if id  b eak s  (one a t  eac h  side of 
th e  style) f r o m  w h ic h  tw o  p ro m in e n t  
p a ra l le l ,  w a v y  ridges  co n t in u e  a long  th e  
la te ra l  m a rg in  of the  fru it .  T h e  fu lly  r ip e  
f ru i t s  a re  p ro m in e n t ly  v e r ru co se  all o ver  
th e  su r fa c e  (Fig. I I ,  2 A, C). T h is  k in d  
o f  s c u lp tu re  is re m in isc e n t  of C. squa- 
matus, b u t  in  c o n t ra s t  to th a t  species the  
f ru i t -h a lv e s  a re  u n i ted  on ly  fo r  a  s h o r t  
a n d  n a r r o w  a r e a  (Fig. 2 A) a n d  fa ll  a p a r t  
r e a d i ly  a t  m a tu r i ty .  T h e  tu b e rc les  on  the  
s u r fa c e  of eac h  h a l f  o f ten  g ro w  big 
e n o u g h  to  m e e t  in  the  m e d ia n  p la n e  (Fig. 
2 A ) . T h e  a d a x ia l  a n d  ab ax ia l  f ru i t  s u r 
faces  m a y  b e  so m e w h a t  d iss im ila r ,  b u t  
th e re  is no  c o n s ta n t  d is s im ila r i ty  b e tw een  
th e m  as in  e.g. C. niloticus ( D e l . )  S p r e n g .  

T h e  s ilicu lae  o f  C. zambiensis a re  m u c h  
b ig g e r  th a n  th o se  of C. integrifolius (only 
0.9— 1 .2 X 1 .8 — 2.2 m m  in  th e  la tte r ,  cf. 
d e s c r ip t io n  b e lo w  an d  Figs. 1 I, J ;  2 C, D). 
T h e  u n fe r t i l iz e d  gynoec ia  seem  to be im 
poss ib le  to  d is t in g u ish  f ro m  those  of C. 
integrifolia, b u t  th e  specia l  f ru i t  c h a ra c te r s  
develop  v e ry  ea r ly  (Fig. 1). T h e  m a te r ia l  
of C. zambiensis seen  b y  m e co m p rises  
29 single  in d iv id u a ls ,  w h ich  in v a r ia b ly  
sh o w  the  sa m e  ty p e  of silicula . In  C. inte
grifolius th e  f ru its  v a ry  little in  sh ap e  
b e tw e e n  th e  co llections  b u t  th e  su rface  
p a t t e r n  m a y  v a ry  f ro m  re t icu la te  to 
ru g o se  (Figs. 1 J, 2 B ) .  No t r e n d  to w a rd s  
th e  C. zambiensis type of f ru i ts  w as  o b 
served .

T h e re  a re  a few  o th e r  less sp e c ta c u la r  
d iffe rences  be tw een  th e  two species. T h e  
seeds (Fig. 2 E, F ) ,  as m a y  be  expected , 
a re  b igger in C. zambiensis t h a n  in  C. 
integrifolius (0.8— 1.2X 0 .6— 0.8 m m  in  
th e  la t te r ) .  In  C. integrifolius the  s tem  
h a i r s  a re  l inear ,  fa lca te  or c lavate  (the 
la t te r  espec ia lly  in  S.W. A fr ican  co llec
t ions) ,  0.1— 0.2 m m  long a n d  m ost of 
th e m  re c u rv e d  o r  even  re tro rse .  In  C. 
zambiensis th e y  are  m o re  s lender,  u p  to  
0.3 m m  long, s t ra ig h t  an d  o n ly  r a re ly  
a t  all curved . T h e  pedicels of r ipe  f ru i ts  
a re  in  C. zambiensis ab o u t 0.2 m m  th ick , 
in  C. integrifolius 0.10— 0.15 m m .

In  a ll  o th e r  c h a ra c te r s  s tud ied  C. zam
biensis falls  w i th in  the  v a r ia t io n  range  of 
C. integrifolius, to w h ic h  it is ce r ta in ly  
v e ry  closely re la ted . B o th  h av e  very  r e 
d u ced  f low ers  w i th  on ly  tw o  s tam ens  
w h ic h  a re  a l re a d y  deh isced  in bnd , 
f e a tu re s  th a t  suggest s tro n g  au to g a m y  in 
b o th  species. T h is  m e an s  th a t  a p o p u la 
tion  su ch  as th a t  of C. zambiensis m ig h t 
h a v e  been  es tab l ished  r a th e r  ra p id ly  a n d  
h av e  few  genic d iffe rences  aga in st C. 
integrifolia. T h e  d ive rgen t f ru i t s  ( re m a rk 
ab le  also  w h e n  seen in  the  con tex t  of the  
genus  as a w hole) in  co m b in a t io n  w ith  
th e  o th e r  s ligh te r  d if fe rences  m en tioned , 
w a r r a n t ,  in  m y  op in ion , th e  recogn ition  
of th e  L iu w a  P la in  p o p u la t io n  as a s e p a 
r a te  species. I ts  loca lity  is ou tside  the  
k n o w n  ran g e  o f  C. integrifolia. T h e  n e a re s t  
f in d s  of the  la t te r  species o ccu r  som e 700 
k m  to the  E .S .E . a n d  S.E., in  Z am bia  
(L usitu  a t the  Z am besi R iver, F a n s h a w e  
5231) a n d  in  B o tsw an a  a t  N a ta  R iver 
( D r u m m o n d  & S e a g r i f f  5168). L iu w a  
P la in  is in  w e s te rn m o s t  Z am b ia  no t f a r  
f ro m  th e  A ngo lan  b o rd e r .  No Coronopus 
h a s  h i th e r to  b een  r e p o r te d  f ro m  Angola, 
o r  f ro m  the  r a th e r  close K a tan g a  a re a  in 
Zaire .  W h e th e r  it is a  n a r r o w  endem ic, 
a  w e s te rn -d is tr ib u te d  e lem en t  of the  F lo ra

Fig. 1. Development from  ovaries to ripe fruits in Coronopus zambiensis  (left row) and
C. integrifolius  (right row). -— A, B: Unfertilized ovaries ( X c .  30). — C, D: Very young 
fruits  ( X c .  30). — E, F: Half ripe fruits ( X c .  15). —  G, H: Nearly ripe fruits (H at a 
som ew hat younger stage than  G; X c .  15). — I, J: Ripe fruits ( X c .  15). — The collections 
represented are D r u m m o n d  & Co o k s o n  6458 (SRGH) and F a n s h a w e  5231 (SRGH) resp.
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Z a m b e s ia c a  a r e a  (cf. E x e l l  & W i l d  
1961), o r  w h e th e r  it h as  som e o th e r  p h y to -  
g e o g ra p h ic a l  co n n ec tio n  is of co u rse  im 
possib le  to tell.

Coronopus zambiensis J o n s e l l  sp. n o v .

Species nova C o ro n o p o  in tegr i fo l io  (DC.) 
S p r e n g ,  affinis, a quo pilis caulium rectiori- 
bus longioribusque, seminibus longioribus et 
praesertim siliculis verrucosis, distaliter in 
duos processus bifidos protrusis, lateraliter 
duabus sinuatis cristis parallelis munitis dif- 
fert.

ORIG. COLL.: Zambia, Kalabo Distr., Liuwa 
Plain, P aram ount Chief’s Game Reserve c. 
45 km  N. of Kalabo, in profusion at margin 
of small pan, 14.IX. 1959. D r u m m o n d  & C o o k -

B ot. N o tise r, vo l. 127, 1974

SON 6458 (BM liolotype; isolypes in BR, COI, 
CISC, SRGH).

A n n u a l h e rb ,  r ic h ly  b r a n c h e d  f ro m  the  
base. S te m s  7— 13 cm  h igh , ascen d in g  to  
p ro s tra te ,  r ic h ly  a n d  d iffu se ly  b ra n c h e d ,  
m o d e ra te ly  p u b e ru lo u s  w i th  fine, m o s tty  
s tra ig h t  h a irs ,  u p  to 0.3 m m  long. 
R a cem es  eb rac tea te ,  n u m e ro u s ,  t e rm in a l  
a n d  ax i lla ry ,  o f ten  m o re  o r  less leaf- 
opposed , in  f lo w e r  v ery  sm a l l  a n d  dense ly  
co ry m b o se  in  f low er ,  n a r r o w ly  c y l in d r ica l  
an d  r a th e r  dense  in  f ru it .  (Rosette leaves  
n o t  o b served ) .  Cauline leaves  u su a l ly  
s im ple  (low er ones som etim es  w ith  one 
o r  tw o n a r r o w  lobes), of r a th e r  f i rm  
cons is tency  a n d  w ith  a  co r iaceo u s  tip , al-

Fig. 2. A: Ripe fruit of C o r o n o p u s  z a m b i e n s i s ,  proximal surface with point of a ttachm ent in 
the middle of the figure ( X c .  15). — B: Ripe fru it with verrucose surface of C. in tegr i 
fo l iu s ,  nearly apical view. (Holotype leg. C o m m e r s o n ,  P ;  X c .  15). — G, D: Nutlets in 
la teral views of (C) C. z a m b i e n s i s  and (D) C. in tegr i fo l ius  ( F a n s h a w e  5231, SRGH) ( X c .  
15). — E, F: Seeds of (E) C. in t egr i fo l ius  ( W a l t e r  467, EA) and (F) C. z a m b i e n s i s  (both

Xc. 17).
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Fig. 3. Coronopus zambiensis, a specimen from the isotype collection in SRGH (Xc. 0.8).
Detail: Inflorescence with ripe fruits (Xc. 2.4).

most sessile, n a r ro w ly  lanceolate  to linear, 
entire, sparse ly  puberu lous  on the  u p p e r  
side especially tow ards  the  base. Sepals  
elliptic c. 0.9 nu n  long, greenish  w ith 
hyaline m argins. Petals  n a rro w ly  spathu- 
late, c. 1.0 m m  long, white. S ta m e n s  2, 
median, w ith  linear  filam ents ; one flat, 
triangular, nec ta ria l g land c. 0.2 m m  long 
at each side of the  base of each  filam ent. 
Ovary  transverse ly  elliptic. Silicula  2.0— 
2.3 m m  long, 3.2— 4.2 m m  broad , didy- 
mous, two-seeded, w ith  a very sho rt  and  
narrow  septum , em arginate , cordate, 
prom inently verrucose. E ach  ha lf  of the 
silicula distallv p roduced  in to  a bifid

beak, and  w ith  two parallel, w avy ridges 
along the la teral m argin. Style in ripe 
fru its  c. 0.2 m m  long. Seeds 1 .3X 1.0  mm, 
flattened, elliptic in  outline, w ith  a sm ooth 
light-brow n testa. Pedicels  erecto-patent, 
2.0— 2.3 m m  long, c. 0.2 m m  thick.
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APPENDIX

List of collections of Coronopus integri
folius  from Africa. (The herbar ium  abbrevia
tions follow L a n jo u w  & St a f l e u  1964).

S. A f r i c a  and S.W. A f r i c a :  see Co d d  
et al. 1970, p. 95.

B o t s w a n a :  SW distr., Ghanzi Pan, 21. 
X. 1969, B r o w n  6985 (SRGH); 9.1 V. 1969, d e  
H o o g h  231 (LISC); Chukudu P an ,  22.VI. 
1955, St o r y  4956 (K). SE Distr„, Lellaking 
Valley, 16.11. 1960, W il d  4965 (SRGH). F 
Distr., Gaberones, m ain  square, 14.IX. 1967, 
L a m r r e c h t  294 (SRGH). N Distr., Mumpwe 
Pan, 40 km NNW of Nata R„ 21.IV. 1957, 
D r u m m o n d  & S e a g r if f  5168 (K, SRGH).

R h o d e s i a :  Sebungwe Distr., near Binge, 
6.XI. 1958, P h ip p s  1362 (EA, LISC, SRGH). 
Melsetter Distr., Chimaniwami, 26.X. 1959, 
Go o d i e r  & P h i p p s  300 (EA, SRGH).

M o z a m b i q u e :  Zambesi Estuary , P e 
t e r s  (B). Expedition I, VIII. 1858,' K irk  
(K).

Z a m b i a :  Lusitu, at Zambesi R., 26.IX.
1959, F a n s h a w e  5231 (BM, SRGH).

T a n z a n i a :  Arusha Distr., Ngoro Ka
lende, 25.XL 1901, U h l ig  707 (EA ); Lekururi 
Village, 5.XII. 1969, R ic h a r d s  24895 (K). 
Musoina Distr., E of Nabi Hill, 10.V. 1961, 
Gr e e n w a y  10161 (K).

M a d a g a s c a r :  COMMERSON (P ) .
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T he G enus Petalacte D. D on (C om p ositae)

Jan Lundgren

L u n d g r e n , J. 1974 03 29. The genus Petalacte D. Don (Compositae). —- Bot. 
Notiser 127: 119— 124. Lund. ISSN 0006-8195.

The genus Petalacte D. D o n  (Compositae—Inuleae—Gnaphalinae) is endemic 
to the southwestern part of the Cape Province, South Africa. Only one species, 
P. coronata  (L.) D. D o n  is now referred to the genus. This species is superficially 
similar to the species of the genus Anaxeton, the chief difference being tha t the 
florets of P. coronata are subtended by paleae. The pappus, too, offers d is tin
guishing characters. The investigation is based on herbarium  material only.
Jan Lundgren, Institute of Botany, University of Stockholm , Lilla Frescati,
S-104- 05 S tockholm  50, Sweden.

P e ta lac te  D. D o n  be longs  to C om positae  
—In u le a e — G n ap h a lin ae .  T h e  generic  n a m e  
is d e r iv e d  f ro m  the  G reek jtetaA.ov (a petal) 
a n d  dx tig  (a r a y ) , a n d  a l ludes  to the  p e ta l 
like in v o lu c ra l  b rac ts .

T h e  p re s e n t  in v e s t ig a t io n  is based  on  
h e r b a r iu m  m a te r ia l  b o r ro w e d  f ro m  the  
fo llow ing  H e rb a r ia  (abb rev ia t ions  a c c o rd 
ing  to L a n j o u w  & S t a f l e u  1964): BM, 
BOL, CGE, G, G-DC, H, K, K IE L , L, LD, 
L IN N  (m icro f iche) ,  M, NBG, P, P R E , S, 
SAM, STE, U PS  ( inc lud ing  H erb . T h u n - 
b e r g ) ,  a n d  Z. T h e  c o o p e ra t io n  of the  
d i re c to rs  a n d  c u ra to rs  of the  lis ted  H e r 
b a r ia  is g ra te fu l ly  acknow ledged .  T he  
m a te r ia l  s tu d ie d  is p re sen te d  in  Fig. 4. 
C ollections w i th o u t  p rec ise  localities h av e  
been  o m itted .  T h e  d a ta  f ro m  w h ich  the  
m a p  is p r e p a re d  a re  p re se rv ed  a t  the  
M useum  of N a tu r a l  H is to ry ,  Section fo r  
B o tany , S tockho lm , Sweden, in  th e  fo rm  
of a stencil.

T h e  m e t h o d s  a n d  t e r m i n o l o g y  u s e d  
f o l l o w  L u n d g r e n  (1972 p p .  6 — 18).

T he  f irs t  species of th e  p re se n t  genus 
Petalacte  to be  k n o w n  w as  G n a p h a liu m  
co ro n a tu m  L. I t  w as  desc r ibed  in  ‘S ys tem a 
n a t u r a e ’ ( L i n n a e u s  1759).

T he genus Peta lacte  w as  es tab l ished  by
D. D o n  (1826) a n d  in c lu d ed  tw o species, 
P. coronata , based  on G. c o ro n a tu m  L.,

a n d  P. bicolor,  desc r ibed  fo r  th e  f i r s t  
tim e. T h e  m a in  d iffe rences  b e tw ee n  th e se  
tw o species w ere  the  sh a p e  of th e  leaves  
a n d  th e  co lo u r  of th e  in v o lu c ra l  b ra c ts .  
L a te r  on  H a r v e y  (1865 p. 288) f o u n d  
these  d if fe ren ces  very  tr i f l in g  a n d  re d u c e d  
P. bicolor  (e r ro n eo u s ly  n a m e d  P. disco lor  
b y  h im ) to a s y n o n y m  of P. coronata ,  
w h ic h  it s till is.

L e s s i n g  (1832) d id  n o t  accep t th e  genus  
Petalacte ,  b u t  t r a n s f e r r e d  the  species to  
P eta lo lep is  L e s s . H ow ever ,  the  gen er ic  
n a m e  P eta lo lep is  h a s  b een  u sed  b y  
C a s s i n i  (1817 p. 138) fo r  qu ite  d i f fe re n t  
species, so th a t  P eta lo lep is  L e s s , m u s t  be 
co n s id e re d  a  la te r  h o m o n y m  a n d  th u s  
il leg itim ate.

D e  C a n d o l l e  (1837) re -es tab lished  the  
genus Petalacte, a n d  a d d ed  a new  species, 
P. canescens.  H e also sp lit  the  g en u s  in to  
tw o  sections, E u p e ta la c te  an d  A m p h ila s ia ,  
and  p la ced  P. canescens  a lone w ith in  the 
la tte r ,  m a in ly  on  a c c o u n t  of its p e c u l ia r  
p a p p u s .  F u r th e rm o re ,  tw o  n e w  v ar ie tie s  
of P. corona ta  w ere  described .

H a r v e y  (1865) o n ly  recogn ized  tw o  
taxa, P. corona ta  a n d  P. canescens,  in  
‘F lo r a  C ap en s is ’ a n d  h is  t r e a tm e n t  of the  
genus  h as  b een  the  s ta n d a rd  w o rk  u p  to 
now .

My a t te n t io n  w as  d r a w n  to th e  genus
B ot. N o tise r, v o l. 127, 1974
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w h e n  rev is in g  the  genus A n a x e to n  G a e r t n . 
( L u n d g r e n  1972). T h e  tw o  g en era  a re  
su p e r f ic ia l ly  s im ilar ,  the  ch ief  d if fe re n ce  
b e ing  th a t  the f lo re ts  of Peta lacte  a re  
s u b te n d e d  b y  paleae . I n  A n a x e to n  p a leae  
a re  a lw ay s  lack ing . A n o th e r  re l iab le  
c h a r a c te r  is the  p a p p u s ,  w h ic h  in A n a x e 
to n  cons is ts  of b a rb e l la te  bris tles  w i th  
sm all  la te ra l  teeth. In  P eta lacte  coronata  
th e  b r is t le s  are  d is tinc tly  su b p lu m o s e  a t 
th e  apex . In  P. canescens,  too, the  recep- 
tac le  is epaleate .  T h e  p resen ce  o r  absence  
of p a le a e  h as  f r e q u e n t ly  been  u sed  in  
c h a ra c te r iz in g  g en era  an d  even  su b tr ib e s  
w ith in  th e  C om positae . T h e re fo re  it is 
r e m a rk a b le  th a t  D e  C a n d o l l e  (1837) 
a n d  la te r  on  H a r v e y  (1865) re fe r r e d  P. 
canescens  to  Petalacte.  In  th e  p re s e n t  
p a p e r  o n ly  P. coronata  (L.) D. D o n  is 
ac k n o w le d g e d  as a va lid  species of 
Petalacte .

T h e  m is ta k e  m a d e  b y  D e  C a n d o l l e  
a n d  H a r v e y  h a d  a l re a d y  been  p o in ted  o u t  
b y  B e n t h a m  & H o o k e r  (1873 p. 314) 
w h o  d iscussed  the  t r a n s f e r  of P. canescens  
to  A n a x e to n  h u t  w i th o u t  m a k in g  the  a c tu a l  
co m b in a t io n .  H ow ever,  as h a s  p rev io u s ly  
b e e n  es tab l ished  ( L u n d g r e n  1972 p. 56), 
th e  species is no t  con s id e red  to  be long  to  
A n a x e to n  e i ther, m a in ly  on  acc o u n t  of 
th e  e n t ire ly  d if fe re n t  p a p p u s  m o rp h o lo g y  
a n d  the  in d u m e n tu m  of th e  leaves.

T h e  f in a l  sy s tem a tic  p o s it io n  of P. 
canescens  req u ire s  f u r th e r  investiga tion .

P E T A L A C T E  D. D on

D o n  1826 p. 552; D e  C a n d o l l e  1837 p. 
267 p .p . ;  H a r v e y  1865 p .  288 p .p . ;  1868 p . 
193 p .p . ;  B e n t h a m  & H o o k e r  1873 p. 314; 
H o f f m a n n  1890 p. 188; B a i l l o n  1891 p. 542; 
L e v y n s  1950 p. 788; P h i l l i p s  1951 p. 793 
p .p . ;  L e v y n s  1966 p. 277.

G naphalium  L. p.p.; L i n n a e u s  1759 p. 1210; 
a u c t .  m u l t .  seq.

Petalolepis L e s s ., n o rm  ilteg .;  L e s s i n g  1832 
p. 357 ( n o n  Petalolepis Ca s s . 1817 p. 138 =  
H elichrysum  M i l l , e m e n d .  P e r s .) ; a u c t .  seq .  
a s  s y n o n y m  o f  Petalacte.

P e ta la c te  c o ro n a ta  (L.) D. D on

D o n  1826 p. 553. —  Gnaphalium coronatum  
L.; L i n n a e u s  1759 p . 1210; 1763 p. 1191;
B ot. N o tise r, vo l. 127, 1974

auct. mult. seq. — Petalolepis coronata  (L.) 
L e s s . ,  nom. illeg.; L e s s i n g  18.32 p. 357; De 
C a n d o l l e  1837 p. 267, and  H a r v e y  1865 p. 
288 (as synonym of Petalacte coronata). ■—- 
L e c t o t y p e :  Herb. L i n n a e u s  989: 6 (LINN 
microfiche only seen).

Evax involucratus  S c h r a n k ; S c h r a n k  1824 
p. 171; D e  C a n d o l l e  1837 p. 267 (as synonym  
of Petalacte coronata). —  O r  i g. c o l l . :  
B r e h m t u s ,  ex herb. S c h r a n k  (M lectotype).

Petalacte bicolor D. D o n ;  D o n  1826 p . 553; 
D e  C a n d o l l e  1837 p . 267; H a r v e y  1865 p. 
288 ( s p h a lm .  P. discolor; a s  s y n o n y m  o f  
Petalacte coronata). — Petalolepis discolor  
(D. D o n )  L e s s . ,  n o m .  i l leg .;  L e s s i n g  1832 p. 
358; D e  C a n d o l l e  1837 p . 267 (as  s y n o n y m  
o f  Petalacte bicolor). — O r i g. c o l l . :  N o t  
t r a c e d .

Gnaphalium achilleae Sie b , ex DC., nom. 
nud.; De Candolle 1837 p. 267 (as synonym  
of Petalacte coronata). — O r i g. c o l l . :  
Sie ber , FI. capensis no. 14 (G, G-DC, H. K, 
KIEL, L, M, P).

Petalacte coronata  (L.) D. D o n  var. ß.
minor  DC.; D e  C a n d o l l e  1837 p. 267. —
O r i g ,  c o l l . :  C.B.S., F o r b e s  (G-DC le c to -  
t y p e ) .

Petalacte coronata  (L.) D. D o n  v a r .  v.
subrosea DC.; D e  C a n d o l l e  1837 p. 267. — 
O r i g. c o l l . :  Clanwilliam, am Fluss Olifan- 
trivier und bei Villa Brakfontein, E c k l o n  & 
Z e y h e r  76. (1237) (G-DC lectotype).

ILLUSTR.: K i d d  1950, Plate 46: 9.

S u f f r u te x ,  erect,  m o d e ra te ly  b ra n c h e d .  
F lo w e r in g  b ra n c h e s  lea fy  to  th e  c o ry m b  
o r  n ea r ly  so, d ense ly  w oolly , o lde r  p a r ts  
g lab ro u s  a n d  n u d e  a n d  m a rk e d  w ith  leaf- 
scars. —  Lecwes  a l te rn a te ,  sessile, +
closely  set a n d  im b r ica ted ,  e rec t— p a ten t ,  
co riaceous , n a r r o w ly  e l l ip t ic— n a r ro w ly  
obova te— sp a th u la te ,  (0.5— ) 1.5— 2.5 (—
3.5) cm  long a n d  2— 6 (— 10) m m  wide, 
en tire , d is t in c tly  m u c ro n a te  w ith  a d a rk  
apex , dense ly  to m e n to se — w oolly  w ith  
w h ite  o r  b ro w n is h  h a i rs  o n  b o th  sides. —  
C orym b  c o m p a c t  o r  ±  loose ly  com posed , 
(1.5— )2— 4(— 6) cm  wide. P edunc les  0.5 
•— 3(— 5) cm  long, d ense ly  woolly. -— 
Capitu la  sm all,  dense ly  c lustered , hetero-  
gam ous, discoid, 8— 15 (— 2 0 )-flow ered
w ith  1— 2 of th e  m a rg in a l  f lo re ts  fem ale  
a n d  the re s t  m ale .  F lo re ts  su b ten d ed  by 
paleae , the  fem a le  one(s) o ften  qu ite  
em b raced .  —  In v o lu c ra l  bracts  10— 20, 
im b rica ted ,  s t ip i ta te ;  c law  n a r ro w ly
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Fig. 1. Petalacte coronata, portion of plant. 
—  B a r k e r  10657.

e l l ip t ic— n a r ro w ly  ob lanceo la te ,  3— 4 m m  
long a n d  c. 1 m m  wide, b ro w n is h ,  
m e m b ra n a c e o u s ,  ou ts ide  a n d  m a rg in s  d e n 
sely (sericeous— ) w oolly ; la m in a  b ro a d ly  
e llip tic—-circular, 1.5— 3 m m  long  a n d  
1.5— 2.5 m m  w ide, w hite , o p aq u e ,  ob tuse . 
—  R ecep tac le  f la t  o r  so m e w h a t  convex, 
pa lea te .  —  Paleae  s tip ita te , s im i la r  to the  
in n e rm o s t  in v o lu c ra l  b rac ts  in sh a p e ,  size, 
a n d  ha ir-co v er in g .  —  F em ale  f lo re t  ( s ) : 
C oro lla  f i l i fo rm — tu b u la r ,  2— 3 m m  long, 
s ligh tly  w id en in g  above, m in u te ly  5- 
to o th e d  a n d  g la n d u la r  a t  the  ap ex ,  b ro w n  
— p u rp l i s h  (w hen  d ry ) .  P a p p u s  as  in  m a le  
f lo re ts ,  b u t  m o re  p o o r ly  deve loped . Style 
te re te ,  b i fu rc a te ;  s ty le -b ra n ch es  f la t ten e d ,  
l inear ,  1— 1.5 m m  long, ap ica lly  f r in g ed  
w ith  h a i rs  a n d  o b tu se— tru n ca te .  A chene 
n a r r o w ly  elliptic, (1— )1.5— 2.2 m m  long 
a n d  0.3— 0.8 m m  wide, b ro w n is h ,  g la 

b rous ,  beakless, o f ten  s u b ten d ed  b y  a 
sh o r t ,  scarious , ap ica lly  lac in ia te  scale. —  
Male flore ts:  Corolla  tu b u la r ,  2.5— 3.5 m m  
long, n a r ro w ly  c a m p a n u la te  above , 5- 
lobed  an d  g la n d u la r  a t  the  apex, b r o w n —  
p u rp l i s h  (w hen  d ry ) .  P a p p u s  b r is t le s  10 
— 15, as long as o r  s ligh tly  lo n g e r  th a n  
the  co ro lla  tube , w h ite ,  s lender,  spa rse ly  
b a rb e l la te  w ith  sm a ll  la te ra l  te e th  below  
a n d  su b p lu m o se  w ith  th ic k  a n d  sp re a d in g  
tee th  a t  the apex, f ree  a t the  base. Style 
tere te , f i l ifo rm , s im ple, c. 2.5 m m  long, 
ap ica lly  f r in g ed  w ith  h a irs ,  apex  a n d  base 
c lub -shaped .  S ty lo p h o re  v e ry  d is tinc t,  c. 
0.2 m m  long. S tam ens  5; a n th e rs  l inear, 
cauda te ,  1— 1.5 m m  long exc lud ing  tails, 
b u t  in c lu d in g  th e  sterile, t r i a n g u la r  an d  
acu te  (— obtuse) ap ica l  appendage .

FLOWERING PERIOD: May—D ecem 
ber, b u t  m o s t  f lo w er in g  sp ec im en s  col
lec ted  in  A ugust— S ep tem ber.

V ER N A C U LA R  NAME: W ild esew e jaa r t-  
j i e  (Sm i t h  1 9 6 6 ) .

COM M ENTS

P. corona ta  is a d is t inc t  species, m ost 
easily  recognized  by  its to m en to se— w oolly  
leaves, dense ly  w oo lly  in v o lu c ra l  b rac ts ,  
and  especia lly  b y  its p a p p u s  b ris tles  
w h ich  a re  sp a rse ly  b a rb e l la te  be low  and 
s u b p lu m o se  a t the  apex.

T h e  leaves varjr a g rea t  deal in  size 
a n d  o u tl in e  (Fig. 3). N o rm a l ly  th ey  are  
n a r ro w ly  o bova te— s p a th u la te  a n d  m ore  
o r  less d is t inc tly  n a r ro w e d  to the  base. 
In  som e collections  (e.g. B a y l i s s  1656)  
f ro m  th e  v ic in ity  of D ar l in g  th e  leaves are  
n a r ro w ly  e llip tic  w i th  a s h a rp  apex. A 
co llection  f ro m  B re d a sd o rp  ( C o m p t o n  
9 0 4 9 )  h a s  ex trem ely  sm all a n d  closely  set 
leaves. T hese  ex trem e  fo rm s  a re  connec ted  
w ith  m o re  ty p ica l  coronata  b y  t ra n s i t io n a l  
fo rm s.

In  Peta lacte  th e  recep tac le  is paleate , 
a n d  the  pa leae  a re  very  s im ila r  to the 
in v o lu c ra l  b ra c ts  in  size, shape ,  and  
in d u m e n tu m  (Fig. 2 A— B). T h e  m a rg in 
al ly  s i tu a ted  fem ale  f lo re t  is o f ten  em-
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Fig. 2. Petalacte coronata. — A: Outer involucral bract. — B: Palea. — C: Male floret, 
with c. 1/2 the num ber of pappus bristles. — D: Scale from  base of achene. — E: Female 
floret, with c. 1/2 the num ber of pappus bristles. — F: Style apex (female floret).
G: Style apex (male floret). — H: Style base with stylophore (male floret). —  I: Pappus 

bristle (male floret). — J :  Anther. — W a l l  29.11. 1938, m ountains above Muizenberg.
B ot. N o tise r, vo l. 127, 1974
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2 0  km

100 km

Fig. 4. Distribution of Petalacte coronata  
(o =  inexact locality). — Hatched area (Cape 
Peninsula) enlarged.

Fig. 3. Petalacte coronata. — Variation in 
leaf outline (without indum entum ). — All 
X  1.75. — A: E c k l o n  & Z e y h e r  77.9; B: 
W a l l  29.11. 1938 (Muizenberg); C: A n d r e a e  
551 (along Muizenberg); D : R o g e r s  29835 
(Clovally); E: E d w a r d s  156 (Piquetberg); F: 
B a y l i s s  1656 (Darling).

b ra c e d  o r  enclosed  by its su b ten d in g  b rac t ,  
th e  ach e n e  be ing  qu ite  h idden .  T h e re  is 
som e d o u b t  as to w h e th e r  th is  b ra c t  b e 
longs to the in n e rm o s t  ro w  of in v o lu c ra l  
b ra c ts  o r  to the  o u te rm o s t  ro w  of 
re c e p ta c u la r  paleae. H om olog ica lly  the  
tw o  a re  one a n d  the  sam e  th ing , b u t  I 
f in d  it m o s t  a p p r o p r ia te  to  call all b ra c ts  
th a t  a re  ou ts ide  the  f lo re ts  in v o lu c ra l  
b ra c ts  a n d  those  w ith in  th e  o u te rm o s t  ro w  
of f lo re ts  paleae.

At the  very  base  of th e  achene , oppos ite  
the  su b ten d in g  b rac t ,  a  sm all, scarious ,  
a n d  ap ica lly  lac in ia te  scale  can  be o b 
served  (Fig. 2 D) .

T h e  v a r ia t io n  in f lo ra l  details  seem s to 
be ins ign if ican t.

D IS T R IB U T IO N

P. coronata  h as  a w e s te rn  d is t r ib u t io n ,  
ran g in g  f ro m  the  Cape P e n in s u la  in  th e  
s o u th  n o r th w a rd s  th ro u g h  th e  O lifan ts  
R ive r  valley to the G iftberg  (Van R hy n s-  
d o rp  Division) an d  L o k e n b e rg  (Calvinia  
D iv is ion), a n d  e a s tw ard s  to B re d a s d o rp  
Division. T h e  species seem s to  hav e  a

w ide  ecological am p li tu d e ,  o c c u rr in g  on
s a n d y  soils f ro m  low  a lti tudes  close to  the
sea  u p  to c. 1000 m  above  sea level.
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E volutionary Trends in  the A trip lex triangularis 

Group o f  Scandinavia

III. T h e  E ffe c ts  o f  P o p u la tio n  S ize and In tro g ressio n  
o n  C hrom osom al D iffe ren tia tio n

Mats Gustafsson

Gu s t a f s s o n , M. 1974 03 29. Evolutionary trends in the Atriplex triangularis group 
of Scandinavia. III. The effects of population size and introgression on chrom o
somal differentiation. — Bot. Notiser 127: 125— 148. Lund. ISSN 0006-8195.

In A. longipes ssp. praecox  80 %  of the populations investigated are small or 
very small, whereas most populations of other taxa are medium-sized to very
large. Male fertility has been investigated (1) within populations of varying
size, (2) within introgressive and norm al populations respectively. Plants showing 
reduced fertility are most frequent in some small praecox  populations. In 
A. longipes ssp. longipes and A. triangularis plants with reduced fertility are 
com m oner in introgressive populations than  in norm al ones. Crossing experi
ments have been carried out (1) between populations of varying size, (2) between 
introgressive and norm al populations respectively. Crosses between small praecox
populations show a much higher frequency of reduced fertility than  crosses
smallXmedium-sized praecox  populations and than  crosses between all other 
taxa. In A. triangularis 85 %  of the crosses between norm al populations and 
50 %  of the crosses between introgressive populations show reduced fertility. 
Investigations of meiosis indicate tha t reduced fertility is to a great extent due 
to heterozygosity for paracentric inversions. Inversion polymorphism seems to 
be most pronounced in small praecox  populations, less in medium to large 
praecox  populations and within A. triangularis, and  of little significance in the 
o ther taxa. In A. triangularis chrom osom al differences are commoner between 
non-introgressive than between introgressive populations.

Mats Gustafsson, Department of Plant Taxonom y, University of Luncl, Ö. Vall- 
gatan 18— 20, S-223 61 Lund, Sweden.

INTRODUCTION

T his  p a p e r  fo rm s  p a r t  of the investiga
tio n  on  m o rp h o lo g ic a l  a n d  cy to log ica l 
d i f fe re n t ia t io n  w ith in  the  A tr ip le x  tr ia n g u 
laris  g ro u p  in  S cand inav ia .  In  a p rev io u s  
p a p e r  (G u s t a f s s o n  1973 a) the a u th o r  
d iscussed  th e  f re q u e n c y  of red u ced  m ale  
fe r t i l i ty  in  d i f fe re n t  p o p u la t io n s ,  as well 
as the  degree  of h y b r id  s te r i l i ty  in  in tra -  
a n d  in te rsp ec if ic  crosses. In  ce r ta in  p o p u 
la t ions  of A. long ipes  ssp. pra eco x  an d  
A. tr iangularis  th e re  is a h igh  f re q u e n c y  
of p la n ts  w ith  reduced  ferti lity . In  A. 
long ipes  th is  r e d u c t io n  is m o s t  p ro n o u n c e d

in  sm all  p o p u la t io n s  (G u s t a f s s o n  1972). 
P o p u la t io n  crosses  c a r r ie d  ou t w i th in  A. 
long ipes  ssp. p ra eco x  an d  w ith in  A. tr ia n 
gularis  r e su l t  in a h ig h  f re q u e n c y  of bo th  
F j  a n d  F 2 p rogen ie s  w ith  r e d u c e d  ferti l i ty .  
T h is  is, in fact, a b o u t  as h igh  as in crosses 
b e tw een  the  five taxa , i.e. b e tw e e n  A. 
calo theca , A. g labriuscula , A. long ipes  ssp. 
longipes,  ssp. pra eco x  an d  A. tr iangularis .  
In v es tig a tio n s  of m eiosis, c a r r ie d  o u t  b o th  
in  p la n ts  g ro w n  f ro m  seeds of n a tu r a l  
p o p u la t io n s  a n d  in  a r t i f ic ia l ly  p ro d u c e d  
h y b r id s ,  in d ica te  a  h ig h  degree of c o r r e l a 
t io n  b e tw ee n  th e  fo rm a t io n  of b r id g es  a t
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Table 1. Sizes of populations in the taxa of the A. triangularis group, n indicates the
num ber of populations investigated.

Taxon

Population size (number of individuals)
1 — 100 — 300 —  1.000 —  3,000 — >3,000 n

very
smalt small m edium - 

sized large very
large

A. calotheca .............................. 1 1 3 4 9
— 11 11 33 44 %

A. glabriuscula .......................... — 1 7 3 — - 11
— 9 64 27 — %

A. longipes ssp. longipes — 2 5 8 8 23
— 9 22 35 35 %

A. longipes ssp. praecox 13 13 5 1 1 33
39 39 15 3 3 °/o

A. triangularis .......................... — 1 6 6 14 27
— 4 22 22 52 %

a n a p h a se  I and  red u ce d  m ale  ferti lity . 
T h e  fo rm a t io n  of b r id g es  is p ro b a b ly  due 
to  he te rozygos ity  fo r  p a ra c e n t r ic  in v e r 
sions. T h e  hybi'id  fe r t i l i ty  in  in t ra sp ec if ic  
crosses seem s to be co r re la te d  n e i th e r  
w ith  g e o g rap h ica l  d is tance  sep a ra t in g  
p a r e n t  p o p u la t io n s ,  n o r  w ith  the  d i f fe re n 
tia tion  o f  m o rp h o lo g ica l  types.

Gene exchange  be tw een  ta x a  occurs  
m a in ly  in  the  w e s te rn  p a r t  of S can d i
n av ia  a n d  in  the  n o r th e rn m o s t  p a r t  of 
N o rw a y  w h ere  re p ro d u c t iv e  iso la t ion  is 
w eak . T h e  re p ro d u c t iv e  cap a c ity  of 
n a tu r a l  h y b r id s  can  be low ered  e i th e r  by  
th e  re d u c t io n  of m a le  fe r t i l i ty  o r  by 
decrease  in  g e rm in a t io n  capacity .  M o rp h o 

logical seg rega t ion  of h y b r id  o f fsp r in g  
to w a rd s  the  p a r e n t  species is n o t  c o m 
b in e d  w ith  a s im u l ta n e o u s  r e s to ra t io n  of 
fe r t i l i ty  (G u s t a f s s o n  1973 b).

MATERIAL

The experimental w ork is based upon the 
following num ber of populations of each 
taxon: A. calotheca (Ra f n ) R a fn  & F r i e s : 
9, A. glabriuscula E d m o n d s t . :  12, A. longipes 
D r e j . ssp. longipes: 27, ssp. praecox  (H ü l p h .) 
T u r e s s .: 33, and  A. triangularis W i l l d .: 52. 
The origin of the populations is presented in 
Gu st a f s s o n  1973 a. The code to the crossing 
experiments is preserved at and available 
from the Botanical Library, the University o f  
Lund, Sweden.

Table 2. Frequency (Vo) of plants with different fertility values in populations of different
Introgressive populations of A. longipes ssp.

Taxon A. longipes ssp. praecox A. longipes  ssp. longipes
Population

size 1 — 100 — 300 — 1,000— >1,000 1 — 100 —  300 —  1,000— >1,000

Fertility
Vo

50—  60 3 1 4
60—  70 . . . 13 4 -— -

70—  80 . . . 10 6 —

80—  90 . . . 7 6 8
90— 100 . . . . 67 84 88
n  ................. .. . 30 86 24
N ................. 3 7 2

5 -— - — — 1
5 — — 3 1
9 — 4 3 3

82 — 96 95 95
22 — 23 39 103

2 — 2 3 7
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MORPHOLOGICAL ANI) CYTOLOGICAL 
VARIATION WITHIN AND DIFFER
ENCES BETWEEN POPULATIONS 
OF VARYING SIZE

The importance of population size and 
structure on the evolutionary processes 
has been discussed by numerous workers, 
e.g. W r i g i i t  (1940), S t e b b i n s  (1950) and 
G r a n t  (1963). They are agreed that 
medium-sized and large populations are 
the most usual in plants. S t e b b i n s  and 
G r a n t  consider that in small periodically 
isolated populations, new gene combina
tions and structural changes can be 
advantageous. W r i g i i t  considers that the 
evolutionary possibilities of a small popu
lation system are restricted, that a high 
degree of inbreeding may result in almost 
complete homozygosity and both morpho
logical and cytological invariability. How
ever, many authors have pointed out that 
heterozygosity can be maintained in small 
populations (e.g. H e n e e n  & R u n e m a r k  

1962, S x o g e r u p  1967).
The present investigation deals with 

three main problems: The effects of popu
lation size on, (1) the frequency of 
structural heterozygosity within popula
tions, (2) hybrid fertility and chromo
somal differences between populations, (3) 
degree of morphological variation.

Population Size

In all, the size of 103 populations has 
been investigated and the results are 
summarized in Table 1. In the main, 
populations representing different parts 
of the area of distribution have been 
selected. Population size has been divided 
into five categories (cf. Table 1) based 
on the maximum size of a population 
during the years 1969 to 1972, with the 
exception of Norwegian populations of A. 
longipes ssp. praecox which were investi
gated in 1968 only. The decided differ
ences between taxa are rather remarkable. 
Most populations of A. calotheca, A. longi
pes ssp. longipes and A. triangularis are 
made up of a large number of individuals, 
90 to 95 °/o of these populations being 
medium-sized or large, i.e. comprising 
more than 300 individuals. The majority 
of populations of A. glabriuscula are of 
medium size and only one of the eleven is 
small. By contrast, most populations of 
A. longipes ssp. praecox are small or very 
small, only 7 of 33 are of medium or 
large size.

The difference in population size is 
probably conditioned by differential eco
logical preference. A. longipes ssp. prae
cox generally grows in open, more or less 
ephemeral areas, with little or no vegeta
tion, in the lower parts of sea-shore

size, n indicates the num ber of individuals and  N the num ber of populations investigated. 
longipes and A. triangularis have been excluded.

A. calotheca A. glabriuscula A. triangularis

1 — 100 — 300 — 1,000— >1,000 1 — 100 — 300 — 1,000 —- >1,000 1 — 100 — 300 —  1,000 —  >1,000

— — — -— — — 1-f
____ _____ _____ 9 _____  —_

1
5

— — 100 91 100 92
— — 13 70 — 14 74
— — 1 5 —  1 4

__ __ __ __
r

--- --- --- --- —
--- --- --- 6 4

100 --- 100 94 95
15 --- 13 71 124

1 --- 1 4 7
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m ead o w s. T h ese  a rea s  a re  u su a l ly  r a th e r  
sm all  in  size a n d  the p o p u la t io n s  conse
q u e n t ly  l im ited . T h e  re m a in in g  ta x a  u s u 
ally  in h a b i t  m o re  s tab le  b io to p es  such  as 
c o m m u n it ie s  d o m in a te d  b y  S c irp u s  m ari-  
t im u s ,  be lts  of P h ra g m ite s ,  a n d  th e  u p p e r  
an d  m id d le  p a r t s  of m a rsh e s .  T hese  b io 
topes  a re  u su a l ly  fa i r ly  ex tensive  a n d  the 
p o p u la t io n s  la rg e  a n d  p ro b a b ly  re m a in  
so o v er  a  co n s id e ra b le  p e r io d  of time.

Fertility in Populations of Varying Size

T h e  f r e q u e n c y  of p la n ts  w ith  red u ce d  
fe r t i l i ty  in  re la t io n  to  size of p o p u la t io n s  
is s u m m a r iz e d  in  T ab le  2. T h e  re su l ts  a re  
b a sed  on  d a ta  f ro m  all p o p u la t io n s  w ith in  
the  A. tr ia n g u la r is  g ro u p  investigated , ex
cep t  th o se  of A. long ipes  ssp. longipes  
a n d  of A. tr iangu laris  w h ic h  h av e  been  
sh o w n  to  be in f lu en ced  b y  h y b r id iz a t io n  
a n d  in t ro g re ss io n .  T h e  re su lts  a re  s im ila r  
to th o se  o b se rv ed  w ith in  A. longipes  
(G u s t a f s s o n  1972). In  v e ry  sm a ll  p o p u 
la t io n s  of A. long ipes  ssp. p ra eco x  as 
m a n y  as 33 %  of th e  p la n ts  d isp lay  r e 
d u ced  fe r t i l i ty  (less t h a n  90 %  s ta inab le  
po llen ) .  T h e  c o r re s p o n d in g  f igu re  fo r  
sm all, m ed iu m -s ized  a n d  la rge  praecox  
p o p u la t io n s  is m u c h  low er, 16 °/o, 12 °/o, 
a n d  18 %  respective ly .  T h e  d is t r ib u t io n  
of fe r t i l i ty  v a lues  w ith in  p ra eco x  p o p u la 
tions  is sh o w n  in  T ab le  3. In  tw o p o p u la 
tions  (G 87 a n d  G 8 9 ) ,  b o th  o r ig ina ting  
f ro m  th e  a rc h ip e lag o  of Å land, re d u c t io n  
in  fe r t i l i ty  is ex tre m e ly  co m m o n , ab o u t  
one h a l f  of th e  p la n ts  h av in g  less th a n  
80 °/o s ta in ab le  pollen. All p o p u la t io n s  
w h e re  15 °/o o r  m o re  of th e  p la n ts  have  
re d u c e d  fe r ti l i ty ,  a re  sm all  o r  ve ry  sm all 
ex cep t fo r  p o p u la t io n  G 109, o r ig ina ting  
f ro m  Ö land. I t  is possib le  th a t  the  h igh  
f re q u e n c y  of re d u c e d  fe r t i l i ty  h a s  been 
m a in ta in e d  in  p o p u la t io n  G 109, as the  
in c rease  in  size, f ro m  a b o u t  100 to 3,000 
in d iv id u a ls  o c c u r re d  v e ry  ra p id ly  d u r in g  
the  p e r io d  1969 to  1972. T w o  sm all  p o p u 
la tions , one f r o m  Å land  (G 88) a n d  one 
f ro m  N o rw a y  (G 160), a re  com posed  
solely of p la n ts  w ith  h ig h  fe r t i l i ty  values.
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Fig. 1. The origin of the populations of A. 
longipes ssp. praecox  accounted in Table 3.

In  all o th e r  ta x a  the  f r e q u e n c y  of p lan ts  
w ith  red u ce d  fe r t i l i ty  is less th a n  10 °/o 
in d e p e n d e n t  of p o p u la t io n  size.

Hybrid Fertility in Relation to the Size 
of the Parent Populations

In  th e  A. tr iangu laris  g ro u p  c h ro m o 
som al d if fe re n ces  b e tw e e n  p o p u la t io n s  
can  on ly  be e s t im a te d  b y  m e a n s  of reduced  
h y b r id  fe r t i l i ty  as th e  so m a t ic  c h ro m o 
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Table 3. Distribution of fertility values in populations of varying size within A. longipes 
ssp. praecox, n  indicates the num ber of individuals investigated. To the right the frequency 

of individuals with fertility values less than 90 %  has been calculated.

Population Fertility %
n

°/o plants 
with reduced 

fertilitycode size 50 — 60 — 70 — 80 — 90 - -  100

G 89 Very small.................. ......... ........... 3 2 — 4 9 56
G 120 ......... .... 1 — 2 7 10 30
G 163 .... ................................... ....................1 — 1 — • 9 11 18
G 87 Small .......................... ......... — 2 3 — 5 10 50
G 88 ................................... ......... — — — — 9 9 0
G 121 55 .............................................. ............................................ .........  — — 2 1 8 11 27
G 123 ................................... ......... — • 1 — 2 9 12 25
G 126 5 ) ............................................................... .....  •  * •  • .........  1 — — — 12 13 8
G 154 55 •  ..................................................................................... ......... — •— — 2 14 16 13
G 160 55 . . . . . .  ......................................................... ......... — — — — 15 15 0
G 90 Medium ...................... ......... -— — 1 8 9 11
G 156 55 ....................... ................................................................... ........................ 1 — — 1 13 15 13
G 102 Large ..................................................................... ......... — 1 — - 9 10 10
G 109 55 ....................... ..... ............................................................. .........  — - 1 — 2 9 12 25

som es a re  too sm all  fo r  de ta i led  analysis . 
T h e  degree  of re d u c e d  fe r t i l i ty  in  crosses 
b e tw ee n  p o p u la t io n s  of d if fe re n t  size has  
b een  inves tiga ted  in  in t ra sp ec if ic  as well 
a s  in in te rsp ec if ic  c ross ing  co m b in a tio n s .  
In  a d d i t io n  the  m e io tic  b e h a v io u r  of F-l 
h y b r id s  h a s  been  investiga ted . Crosses 
w ith  p o p u la t io n s  of A. long ipes  ssp. p ra e 
cox  h av e  been  d iv ided  in to  tw o  m a in  
g roups .  T h e  f irs t  g ro u p  co m p rises  crosses 
w ith  sm all  p o p u la t io n s  i.e. n o t  exceeding  
300 ind iv idua ls .  In  all, n in e  sm all  p o p u la 
tions  f ro m  the B altic  reg ion  a n d  fo u r  
f ro m  N o rw ay  h av e  been  used . T h e  
second  g ro u p  re p re s e n ts  crosses w ith  fo u r  
m ed iu m -s ized  to  la rg e  p o p u la t io n s  o r ig i
n a t in g  f ro m  b o th  the B altic  reg io n  a n d  
N o rw ay .

IN T R A S P E C IF IC  CROSSES. T h e  c ro ss 
ing  ex p e r im en ts  c a r r ie d  ou t  w i th in  A. 
long ipes  ssp. p ra eco x  co m p rise  the  c o m 
b in a t io n s  sm all  X sm a ll  p o p u la t io n s  an d  
sm all  X m e d iu m  to la rge  p o p u la t io n s .  
C rossing  b e tw een  la rge  p ra eco x  p o p u la 
tions  h a s  n o t  been  c a r r ie d  out. H ow ever ,  
th e  degree  of h y b r id  s te r i l i ty  in  crosses 
b e tw een  m e d iu m  to la rge  p o p u la t io n s  
w ith in  A. long ipes  ssp. long ipes  a n d  
w i th in  A. tr iangu laris  a re  g iven as com - 
9

p ar iso n s .  All crosses w ith  p o p u la t io n s  
a ffec ted  by  in t ro g re ss io n  h av e  been  ex
cluded . T h e  resu lts  a re  sh o w n  in  T ab le  4 
a n d  Fig. 2. In  crosses be tw een  sm all  p o p u 
la tions  of A. longipes  ssp. prciecox  m os t 
of the  co m b in a t io n s  have  low  ferti lity  
values, in fa c t  no  cross h a s  a m e a n  f e r 
tility  exceed ing  90 %>. In  19 crosses  of 21 
p o llen  s ta in ab il i ty  is less th a n  80 °/o and  
in as m a n y  as 9 crosses less th a n  50 °/o. 
T h e  degree  of h y b r id  s terility  in  p o p u la 
tion  crosses  w ith in  reg ions  seem s to be 
as h ig h  as th a t  in crosses b e tw een  regions. 
T h e  m e a n  fe r t i l i ty  in  crosses be tw een  the  
sm all p o p u la t io n  G 121 a n d  e igh t o th e r  
sm all p o p u la t io n s  is sh o w n  in  Fig. 2 A. 
T h e  h ig h e s t  m e a n  ferti l i ty  va lue  (81 % )  
is fo u n d  in  the  c ross  be tw een  G 121 an d  
the  m o s t  d is ta n t  p o p u la t io n  (G 160). In  
the  cross  be tw een  G 121 an d  th e  n ea re s t  
p o p u la t io n  (G 120) th e  ferti lity  va lue  is as 
low as in  c rosses w ith  m o re  d is ta n t  p o p u 
la tions.

R ed u ced  fe r t i l i ty  is m u c h  less f re q u e n t  
in  a ll  o th e r  c ross ing  com bina tions .  In  
crosses sm all  X m e d iu m  to la rge  praecox  
p o p u la t io n s  po llen  s ta inab il i ty  in  9 of 13 
is less th a n  80 % ,  b u t  in no  c ross  is it 
less t h a n  50 °/o. In  th e  m a jo r i ty  of crosses
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Table 4. Distribution of mean fertility values in intraspecific crosses in relation to the 
size of the paren t populations, n indicates the num ber of crosses investigated. In A. longipes 
ssp. praecox  the crossing combination sm allX sm all populations has been divided into 
groups according to the geographic origin of the parent populations. Sw. =  Sweden, N o.=

Norway, Fi. =  Finland.

Crosses within Size of paren t 
populations Origin

Male fertility %  in F j 

30—40—50—60— 70—80—90— 100
n

A. longipes ssp. praecox Sm allX Sm all E Sw. X E  Sw. — 3 4 1 — ■— ■— 8
No. X No. 1 — — — — — — 1
E Sw. X Fi. -— — 1 1 — 1 •— 3
E Sw. X No. — 5 — 1 1 1 — 8
Fi. X No. ■— — 1 — — — — 1

Total 1 8 6 3 1 2 — 21
5 38 29 14 5 10 %

Small X Medium —. — 4 2 3 — ■1 13
-—Large — — 31 15 23 — 31 %

A. longipes ssp. longipes Medium X Medium — — 1 — 2 8 13 24
—Large —Large — — 4 — 8 33 54 %

A. triangularis ............... Medium X Medium — — — 4 4 8 OO 19
—Large —Large — — — 21 21 42 16 %

b e tw ee n  m e d iu m  to la rge  p o p u la t io n s  
w i th in  A. long ipes  ssp. long ipes  a n d  w i th in  
A. tr iangu laris  fe r t i l i ty  va lues  are  re la t iv e ly  
h igh ,  o n ly  3 a n d  8 crosses  re spec t ive ly  
h a v in g  a  m e a n  fe r t i l i ty  of less th a n  80 °/o, 
n o n e  less th a n  50 °/o.

IN T E R S P E C IF IC  CROSSES. T h e  i n t e r 
spec if ic  crosses h av e  been  d iv ided  in to  
tw o  m a in  g ro u p s ,  sm all  p ra eco x  p o p u la 
tions  X o th e r  ta x a  a n d  m e d iu m  to la rge  
p ra eco x  p o p u la t io n s  X o th e r  taxa . T h e  
re su l ts  a re  sh o w n  in  T ab le  5 an d  Fig. 
2 C, a n d  c o r re s p o n d  re m a rk a b ly  well w ith  
th o se  o bserved  in in t ra sp e c if ic  crosses. In  
the  c ross ing  c o m b in a t io n s  sm all p o p u la 
tions  o f  A. long ipes  ssp. praecox  X o th e r  
ta x a  49 crosses of 63 h av e  fe r t i l i ty  va lues  
of less th a n  80 %>, a n d  14 crosses less 
th a n  50 % .  T h e  co r  re sp o n d in g  f igures  f o r  
th e  c ross ing  co m b in a t io n s  m e d iu m  to 
la rg e  pra eco x  p o p u la t io n s  X o th e r  ta x a  a re  
10 a n d  3 re spec t ive ly  of 20 crosses. In  
c rosses  be tw een  all o th e r  ta x a  (A. calo
th e c a , A. g labriuscu la , A. longipes  ssp. 
long ipes  a n d  A. tr iangularis)  th e  degree  
of red u ce d  h y b r id  fe r t i l i ty  is m u c h  less, 
10 crosses  of 49 h a v in g  less th a n  80 °/o, 
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b u t  on ly  one  c ross  less t h a n  50 °/o s ta inab le  
pollen.

T h e  re su l ts  in d ica te  th a t  in crosses b e 
tw een  sm all  p o p u la t io n s  w ith in  A. long i
p es  ssp. p ra eco x  re d u c e d  fe r t i l i ty  is 
c o m m o n e r  th a n  in  crosses be tw een  all the 
o th e r  taxa.

Variation Patterns in Male Fertility and 
Chromosomal Changes in F-l Progenies

V aria t io n  p a t te rn s  in  m a le  fe r t i l i ty  a n d  
the  d is tu rb a n c e s  fo u n d  a t  m eiosis  w ith in  
F t p rogen ie s  of A. long ipes  a re  sh o w n  in 
F ig. 3. T h re e  types  of v a r ia t io n  p a t te rn  
can be d is t in g u ish ed : (1) crosses w h e re  
all F] h y b r id s  sh o w  red u ce d  ferti li ty ,  (2) 
crosses c o m p o sed  of h ig h ly  fe rti le  h y b r id s  
as well as h y b r id s  show ing  red u c e d  f e r 
tility , (3) crosses  w h e re  all F t h y b r id s  
h av e  h igh  fe r t i l i ty  values. T h e  m eio tic  
b e h a v io u r  of crosses w ith  red u ce d  f e r 
tility  d e m o n s t ra te s  th a t  th e  fo rm a t io n  of 
b iva len ts  is qu ite  n o rm a l ,  w hile  b r idges  
a n d  lag g ard s  h av e  b een  obse rved  a t  
a n ap h a se .  C o rre la t io n  b e tw ee n  the  n u m b e r  
of b ridges  fo rm e d  a t  a n a p h a s e  I a n d  the  
f re q u e n c y  of re d u c e d  fe r t i l i ty  is h igh . T h e
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Fertility  % C ro s se s  w ithin

A. longipes 
ssp. praecox

ssp. longipes 

n  = 24

A. triangularis

S ize  of the  p a 
ren t popu la tions

Sm all x  Small

Small x  M edium 
-  L a rge

M edium M edium  
L arge X Large

M edium M edium 
Large L a rge

A. c a lo th e c a

Fig. 2. Mean fertility values in intra- and  interspecific crosses between paren t populations 
of varying size. — A. Crosses within A. longipes ssp. praecox. Mean fertility values in 
crosses between the small population G 121 and  eight other small populations. — B. Crosses 
within A. longipes ssp. praecox, within ssp. longipes and within A. triangularis. Distribution 
of mean fertility values in relation to the size of the paren t populations, n indicates the 
num ber of crosses investigated. All crosses with introgressive populations have been 
excluded. — C. Crossing polygon indicating mean fertility values of interspecific crosses 
in relation to the size of the paren t populations. The data are based on all crosses carried

out within the A. triangularis group.

• F ertility  °/o

S iz e  o f p a ren t 

popu la tions

S m all

M edium  
-  Large

A. longipes 
ssp. p raeco x

Frequency o/o
60 i

A. tr ian g u la ris A. longipes 
ssp . longipes

fo rm a t io n  of b ridges  is p ro b a b ly  due  to 
he te ro zy g o s ity  fo r  p a r a c e n t r ic  inve rs ions  
(cf. G u s t a f s s o n  1973 a). T h u s  the o c c u r 
rence  of d i f fe re n t  v a r ia t io n  p a t te rn s  in 
fe r t i l i ty  is p ro b a b ly  due  to d ive rs i ty  in 
the  s ta te  of the inve rs ions  d isp la5Ted in 
th e  p a ren ts .  (1) In  the six crosses b e 

tw een  sm all  p o p u la t io n s  all th e  F-, 
p rogen ies  a re  co m p o sed  exclusive ly  of 
h y b r id s  w ith  red u ce d  ferti lity . T h is  k in d  
of v a r ia t io n  ind ica tes  th a t  one p a r e n t  is 
h o m o z y g o u s  fo r  a t leas t  one  in v e rs io n  
th e  o th e r  p a r e n t  be ing  e i th e r  n o rm a l ,  
he te rozygous  o r  h o m o z y g o u s  fo r  a t  leas t
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Table 5. Distribution of mean fertility values in  interspecific crosses in relation to the 
size of the paren t populations, n indicates the num ber of crosses investigated.

Male fertility %  in F i 

20 — 30 — 40 — 50 — 60 — 70 — 80 — 9 0 — 100 “

Small praecox popu la tionsX other taxa
praecoxXlongipes  ......................................... 1 4 7 8 10 11 4 8 53
prciecoxX triangularis .................................. —  — 2 — 2 1 1 — 6
praecox X calotheca ....................................... —  — — 1 — - — 1 — 2'
praecoxXglabriuscula  ............................... —  — — — 1 1 — •— 2
Total ............................................................... 1 4 9 9 13 13 6 8 63
°/o .......................................................................... 2 6 14 14 21 21 10 13
Medium— Large praecox popula tionsX other taxa 
praecoxXlongipes  ......................................... —  — 2 2 2 2 4 3 15
praecox X triangularis .................................. —  1 — — — 1 2 1 5
Total ............................................................... —  1 2 2 2 3 6 4 20
%  .......................................................................... 5 10 10 10 15 30 20
Crosses between other taxa
calothecaXglabriuscula ............................. —  — 1 1 2
calothecaXlongipes  .................................... —  — — — — 1 1 3 5
calotheca X triangularis ............................. —  — — — 1 — 2 5 8
glabriuscula X longipes ............................... 2 3 5
glabriuscula X triangularis ........................ —  — — 1 — 1 1 4 7
longipes X triangularis ............................. —  — 1 3 — 2 5 11 22
Total .................................................... .. —  — 1 4 1 4 12 27 49
°/o ................................................................... —  — 2 8 2 8 25 55

one  o th e r  invers ion . T h is  is also the case 
in  m o s t  crosses b e tw ee n  sm all  a n d  m e d iu m  
to la rge  p o p u la t io n s .  (2) Cross n u m b e r  
Gk 29, re p re se n t in g  sm all  X m e d iu m  to 
la rg e  p o p u la t io n s ,  sh o w  a v a r ia t io n  in  
fe r t i l i ty  f ro m  70 °/o to 100 °/o. T h e  sam e 
v a r ia t io n  h as  also been  ob se rv ed  in  
c rosses  Gk 3 an d  Gk 4, r e p re se n t in g  crosses 
b e tw e e n  m e d iu m  to la rg e  p o p u la t io n s .  T h e  
w id e  ra n g e  of v a r ia t io n  can  be  acc o u n te d  
fo r  b y  d if fe re n t  c h ro m o so m a l r e a r r a n g e 
m e n ts  in  th e  p a ren ts .  P re s u m a b ly  one of 
the  p a re n ts  is h e te ro zy g o u s  fo r  a t leas t  
one  inve rs ion  the  o th e r  be ing  n o rm a l ,  
h o m o z y g o u s  fo r  the  sam e inve rs ion , o r  
h e te ro zy g o u s  fo r  the  sam e  o r  som e o th e r  
in v e rs io n .  (3) In  crosses w h e re  all the  F t 
h y b r id s  a re  h igh ly  fe rti le  (Gk 65, Gk 7, 
Gk 15 a n d  G k 9 7 ) ,  b o th  th e  p a re n ts  a re  
e i th e r  n o rm a l  or h o m o z y g o u s  fo r  th e  sam e 
inve rs ion .  H ow ever,  as th e  crosses hav e  
b een  p e r fo rm e d  b e tw een  r a th e r  d is ta n t  
a n d  w ell-iso la ted  p o p u la t io n s ,  it seem s u n 
like ly  th a t  the  p a re n ts  s h o u ld  be h o m o 
B ot. N o tise r, vo l. 127, 1974

zygous fo r  th e  sam e invers ion .
T h e  d is t r ib u t io n  of these  v a r ia t io n  

p a t te rn s  d iffe rs  s o m e w h a t  in  th e  d if fe re n t  
c ross ing  co m b in a tio n s .  In  the  six crosses 
b e tw een  sm all  p o p u la t io n s  a t  least one 
h a l f  of the p a re n ts  seem  to  be h o m o z y g o u s  
fo r  a t leas t  one invers ion . B u t  th is  is 
p ro b a b ly  also  t ru e  of m o s t  of th e  21 
crosses p e r fo rm e d  be tw een  sm all  p o p u la 
tions  (Table  4). T h e  fe r t i l i ty  of m o re  
th a n  80 F , h y b r id s  h a s  b e e n  checked  and  
o n ly  one  in d iv id u a l  h a s  a fe r t i l i ty  v a lue  
exceed ing  90 °/o (cross n u m b e r  Gk 73). 
T w o  o th e r  c rosses (Gk 70 a n d  Gk 80) h av e  
h y b r id  p la n ts  w i th  a fe r t i l i ty  of b e tw ee n  
80 a n d  90 °/o, b u t  all th e  o th e r  18 crosses  
a re  com p o sed  of h y b r id s  th a t  a re  fe rti le  
to less th a n  80 °/o. T h is  m a y  in d ic a te  th a t  
in  18 crosses  of 21 a t  leas t  one  of the  
p a re n ts  is h o m o z y g o u s  fo r  one  o r  m o re  
p a ra c e n tr ic  inve rs ions .

I n  crosses  sm all  X m e d iu m  to la rg e  
p o p u la t io n s  all th re e  ty p es  of v a r ia t io n  
p a t te rn s  a re  observed . M ost p a r e n t s  of
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Fig. 3. Variation in fertility and meiosis within F i families in relation to the size of the 
parent populations. Crosses 2—84 represent small X small populations of A. longipes ssp. 
praecox, crosses 22—65 sm allX m edium  to large praecox populations, and crosses 3—97 

large X large populations of A. longipes ssp. longipes.

crosses b e tw een  la rg e r  p o p u la t io n s  a re  
p ro b a b ly  n o r m a l  o r  he te rozygous  fo r  one 
o r  m o re  invers ions.

Distribution of Inversions in Small 
Populations

Inves tig a tio n s  of m eiosis a n d  the  
d is t r ib u t io n  of m a le  fe r t i l i ty  va lues  w ith in

p o p u la t io n s  ind ica te  th a t  p la n ts  show ing  
re d u c e d  ferti lity ,  to a  g rea t ex ten t  p ro b a b ly  
d ue  to he te ro zy g o s ity  fo r  inve rs ions ,  a re  
m o re  f r e q u e n t  in  som e sm all  p o p u la t io n s  
th a n  in  o th e rs  (cf. T ab le  1). T h e  ques tion  
is w h e th e r  the  to ta l  n u m b e r  of s t ru c tu ra l  
changes  is g rea te s t  in  p o p u la t io n s  d is 
p la y in g  a  h igh  degree  of heterozygosity ,
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3 0  4 0 5 0 6 0 7 0 8 0 9 0  1 0 0

M e a n  f e r t i l i t y  v a l u e s  ( % )  in c r o s s e s  
w i t h  o t h e r  p r a e c o x  p o p u l a t i o n s

Fig. 4. Relation between the frequency (°/o) 
of plants with reduced fertility within seven 
small populations of .4. longipes ssp. praecox  
and  distribution of m ean fertility values (°/o) 
in crosses with other praecox  populations. — 
A: Population code. — B: %  plants with 
reduced fertility (less than 90 °/o) within the 
populations G 89—G 160 respectively.

o r  if  it is ab o u t  equ a l ly  d is t r ib u te d  in  the  
sm a l l  p o p u la t io n s .  T h e  re la t io n  be tw een  
m e a n  fe r t i l i ty  va lues  in  crosses w ith  d if 
fe re n t  sm all  praecox  p o p u la t io n s  and  the  
f r e q u e n c y  of in d iv id u a ls  w ith  re d u c e d  fe r 
ti lity  w i th in  these p o p u la t io n s  h as  been 
s u m m a r iz e d  in  Fig. 4. It is obv ious th a t  
no  co r re la t io n  exists a n d  m o s t  of the  
crosses  hav e  fe r ti l i ty  values  of less th a n  
80 %>. T h e  cross b e tw ee n  p o p u la t io n s  
G 88 a n d  G 160, b o th  sh o w in g  a low  degree 
of he te rozygosity ,  d isp lay ed  a fe r ti l i ty  
va lue  as low  as 58 %>. T h e  resu lts  of 
th e  c ross ing  e x p e r im e n ts  ind ica te  th a t  
s t r u c tu ra l  changes, p ro b a b ly  m a in ly  in 
vers ions , a re  d is tr ib u te d  in  all oir m o s t  of 
the  sm all  p o p u la t io n s  in d e p e n d e n t  of (1) 
the  o rig in  of the  p o p u la t io n s  a n d  (2) 
w h e th e r  the f re q u e n c y  of he te rozygous  
s t ru c tu ra l  changes is h igh  o r  low. H o w 

ever, the  n u m b e r  of crosses is to o  sm all  
to  d e te rm in e  w h e th e r  the to ta l n u m b e r  of 
s t r u c tu ra l  changes  is a b o u t  eq u a l ly  
d is t r ib u ted  o r  no t.

Morphological Variation in Small, 
Metlium-sized and Large 
Populations

T h e  m o rp h o lo g ic a l  v a r ia t io n  w ith in  
p o p u la t io n s  of v a ry in g  size h a s  been  
investiga ted  in  A. longipes  ssp. praecox ,  
as th is  ta x o n  show s a large r a n g e  of 
v a r ia t io n  f ro m  v ery  sm all to  la rg e  p o p u 
la tions. T h e  o th e r  ta x a  have  v e ry  few  
sm all p o p u la t io n s  so th a t  th e y  m u s t  be 
le ft ou t of a c c o u n t  in  th is  case. M o rp h o 
logical v a r ia t io n  in  fo u r  c h a ra c te r s ,  viz. 
heigh t, la m in a  leng th , leng th  of b rac te o le s  
a n d  seed size is sh o w n  in F ig .  5. T h e  
p o p u la t io n s  sh o w n  have  been  se lec ted  to 
i l lu s tra te  th e  v a r ia t io n  p a t te rn s  in  sm all,  
m ed iu m -s ized  a n d  la rge  p o p u la t io n s .  In  
g enera l 20 in d iv id u a ls  f ro m  each  p o p u la 
tion  h av e  been  m e a su re d  on  p o p u la t io n s  
cu l t iva ted  in  th e  B o tan ica l  G ardens, L und . 
T h e  ran g e  o f  v a r ia t io n  is equa l to  th e  d if 
fe rence  b e tw ee n  th e  h ighest a n d  th e  low est 
value.

T h e  sm all  p o p u la t io n s  a re  gen e ra lly  
less v a r ia b le  in  m o s t  c h a ra c te r s  th a n  the  
la rg e r  p o p u la t io n s .  H ow ever,  p o p u la t io n s  
G 89 a n d  G 123 diverge c o n sp icu o u s ly  
f ro m  the  o th e r  sm all  p o p u la t io n s  in  h av in g  
a m o rp h o lo g ic a l  v a r ia t io n  s im i la r  to  th a t  
of la rg e r  p o p u la t io n s .

Isolation between Populations

L ocal p o p u la t io n s  of A. long ipes  a re  
u su a l ly  sp a t ia l ly  iso la ted  f ro m  eac h  o th e r  
by  a n u m b e r  of u n su i ta b le  b io topes , such  
as cliffs, s a n d y  sho res  an d  belts  o f  Plirag-  
mites.  F u r th e r ,  is land  p o p u la t io n s  a re  
s e p a ra te d  to  a  g re a te r  o r  lesser ex ten t

Fig. 5. Variation in four morphological characters within populations of A. longipes  ssp. 
praecox  in relation to population size. The data are based on 20 individuals from each 
population and the range of variation is equal to the difference between the highest and 
the lowest value. Mean values are indicated by rings. The materia l has been cultivated

in the Botanical Gardens, Lund.
B ot. N o tise r, vo l. 127, 1974
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f r o m  p o p u la t io n s  in h a b i t in g  the  n e ig h 
b o u r in g  is la n d s  a n d  the  m a in la n d .  M ost 
p o p u la t io n s  a re  s e p a ra te d  b y  a  d is ta n ce  
o f  seve ra l  k i lo m etres .  T h u s ,  th e  degree  
of gene f low  b e tw een  p o p u la t io n s  d ep en d s  
to  a  g re a t  ex ten t  on  th e  d isp e rsa l  ra n g e  
of the  f ru i t s  and  a  success fu l e s ta b l is h 
m e n t  of th e  d isp e rsed  seeds. F lo a t in g  e x 
p e r im e n ts  in d ica te  th a t  th e  f lo a t in g  
c a p a c i ty  of th e  f ru i ts  is su ff ic ie n t  to a l low  
d isp e rsa l  o v e r  a t  least s h o r t  d is tances .  T h e  
d isp e rs a l  ra n g e  is p ro b a b ly  la rg e  e n o u g h  
to a l low  a  ce r ta in  gene f low  b e tw ee n  
a d ja c e n t  p o p u la t io n s .  H ow ever ,  c ro ss ing  
e x p e r im e n ts  show  th a t  h y b r id  s te r ility  in 
crosses  be tw een  a d ja c e n t  p o p u la t io n s  is 
as  g re a t  as in  crosses b e tw ee n  m o re  d is ta n t  
p o p u la t io n s  ( G u s t a f s s o n  1973 a), in d ic a t 
ing  th a t  ev en  a d ja c e n t  p o p u la t io n s  a re  
fa i r ly  iso la ted  f ro m  each  o the r .

T h e  a re a  of d is t r ib u t io n  of A. t r iangu 
laris  is m o re  c o n t in u o u s  as this taxon  
in h a b i t s  m o s t  k in d s  of l i t to ra l  b io topes . 
U n d e r  fa v o u ra b le  e n v i ro n m e n ta l  c o n d i
tions th e  d is tance  s e p a ra t in g  th e  p o p u la 
t ions  of A. tr iangularis  m a y  decrease  a n d  
thej- m a y  even  com e in to  con tac t.

THE EFFECTS OF INTROGRESSION

In t ro g re s s iv e  h y b r id iz a t io n  (An d e r s o n  
1949) m a y  re su l t  in  a  m o re  o r  less 
c o n t in u a l  gene f low  f ro m  one  species to 
a n o th e r ,  p a r t i c u la r ly  th ro u g h  r e p e a te d  
b ack -c ro ss in g .  T h e  ex ten t a n d  th e  effects  
of in tro g re ss io n  a re  m a in ly  d e te rm in e d  
by  th e  k in d  and  s t re n g th  of re p ro d u c t iv e  
iso la tion , by c ro ssab il i ty  a n d  h y b r id  
v igou r .  B u t genes can  be t r a n s fe r r e d  f ro m  
one  ta x o n  to  a n o th e r  even  v ia  p a r t i a l ly  
s te r i le  h y b r id s  (cf. A n d e r s o n  1949 a n d  
G r a n t  1971). T h e  degree  of re p ro d u c t iv e  
iso la t io n  be tw een  th e  tax a  in the  A. t r ian 
gular is  g ro u p  h a s  been  d iscussed  in  a 
p re v io u s  p a p e r  (G u s t a f s s o n  1973 b). T h e  
f re q u e n c y  of h y b r id iz a t io n  varies  in  d if 
fe ren t  p a r t s  of S cand inav ia .  In  the  
w e s te rn  p a r t s  sp o n ta n e o u s  h y b r id s  a re  
f r e q u e n t ly  fo rm e d  b e tw een  A. calotheca  
an d  A. tr iangulari s  as w ell as b e tw een

A. longipes  ssp. longipes  and  A. t r ia n g u 
laris. In  a d d i t io n  h y b r id s  m a y  a r ise  at 
t im es be tw een  o th e r  taxa  in  th is  reg ion . 
In  the  n o r th e r n m o s t  p a r ts  of N o rw a y  
t r a n s i t io n a l  p o p u la t io n s  a re  c o m m o n  b e 
tw een  A. long ipes  ssp. p r a e c o x  a n d  A. 
tr iangularis ,  w h e re a s  h y b r id iz a t io n  b e 
tw een the  taxa  in  th e  B altic  a r e a  o c c u rs  
on ly  occasionally .

Introgression of Morphological 
Traits

In t ro g re s s io n  w ith in  the  A. tr iangulari s  
g roup ,  lead ing  to  a t r a n s f e r  of m o r p h o 
logical t ra i ts  f ro m  one species to a n o th e r ,  
is exem plif ied  in  Fig. 6, i.e. A. calotheca,  
A. glabr iuscu la  a n d  A. tr iangulari s  h av e  
been  exposed  to  in t ro g re ss io n  of genes 
f ro m  A. longipes  ssp. longipes.  T h e  p la n ts  
i l lu s tra ted  a re  s im ila r  in  m o s t  m o r p h o 
logical c h a ra c te r s  to  the  p a re n ta l  species 
A. calotheca,  A. g labr iuscu la  a n d  A. t r ia n 
gularis.  H ow ever ,  c e r ta in  m o rp h o lo g ic a l  
t ra i ts  such  as the  so m e w h a t  cu n ea te  bases  
of low er leaves a n d  s ta lked , ax i l la ry  
b rac teo les  p ro b a b ly  a rise  due  to  the ac t ion  
of genes t r a n s f e r r e d  f ro m  A. longipes.  T h e  
f igu re  i l lu s tra te s  in t ro g re ss io n  f ro m  A. 
longipes  to th e  o th e r  species only, but 
h y b r id  de r iva tives  h av e  been  o b se rv ed  in 
m o s t  o th e r  d irec tio n s  as well. A co n t in u a l  
gene flow  p ro b a b ly  exists  b e tw ee n  A. calo
theca  a n d  A. tr iangularis ,  b e tw e e n  A. 
longipes  ssp. longipes  a n d  A. tr iangularis ,  
a n d  b e tw een  A. longipes  ssp. prciecox  an d  
A. tr iangularis ,  a t  least in  som e p a r t s  of 
the sy m p a tr ic  a rea s  of d is t r ib u t io n .  Gene 
exchange  b e tw ee n  o th e r  ta x a  is less 
com m on , b u t  is p ro b a b ly  su ff ic ie n t  to 
cause  som e degree  o f  gene flow.

The Effect of Introgression on Male 
Fertility

T h e  effect of in t ro g re ss io n  on  m a le  f e r 
t i lity  h a s  been  in v e s t ig a ted  in  p o p u la t io n s  
of A. longipes  ssp. long ipes  a n d  A. t r ia n g u 
laris.  Seeds h a v e  been  co llected  from  
n a tu r a l  p o p u la t io n s  a f fec ted  b y  in t r o 
gress ion  as w ell as f ro m  n o rm a l  (non-

B ot. N o tise r, v o l. 127, 1974
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A.glabriuscula

A. longipes ssp. longipes

A. triangularis 3cm 5mm

Fig. 6. Introgression of genes, leading to transfer of morphological traits, from A. longipes 
ssp. longipes into A. calotheca, A. glabriuscula and  A. triangularis. The figure is based on 

introgressive derivatives observed in natura l habitats.

A. calotheca

Spontaneous

introgressive

derivatives

in trogressive)  ones. A p o p u la t io n  is c o n 
s idered  in tro g ress iv e  w h e n  a n y  k in d  of 
h y b r id  der iva tive  a t  all h a s  b een  ob se rv ed  
d u r in g  th e  p e r io d  1968 to 1970. H ow ever ,  
in  m o s t  in tro g ress iv e  p o p u la t io n s  h y b r id  
deriva tives  hav e  b een  co m m o n  d u r in g  the  
en t ire  period . Seed sam p les  of A. longipes  
ssp. longipes  w e re  co llected  in  1968 a n d

th o se  of A. tr iangularis  in  1970. All the  
seed sam p les  w ere  so w n  in  po ts  a n d  p la ced  
o u td o o rs  in  the  B o tan ica l G ardens, L u n d .  
In  the  sp r in g t im e  th e  seedlings w ere  t r a n s 
p la n te d  in to  in d iv id u a l  p o ts  a n d  p la c e d  
in  g reenhouses .  T h e  genera l a p p e a ra n c e  
of the  p la n ts  w as ca re fu l ly  ex a m in e d  an d  
a ll the  in d iv id u a ls  used  w ere  fo u n d  to  be
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Table 6. Distribution of plants with different fertility values in norm al (non-introgressive) 
and introgressive populations of A. longipes ssp. longipes and A. triangularis, n  indicates 

the number of individuals and N the num ber of populations investigated.

Taxon Origin
Male fertility °/o

n N
50 — 60 — 70 — 80 — 90 — 100

A. longipes  ssp. longipes
Introgressive populations W  Sweden ......... — 1 1 13 69 84 4

°/o ......................... 1 1 16 82

Normal populations W  Sweden ......... — — 1 1 10 12 1
E Sweden ......... — ■—- 1 3 84 88 6
Denmark ........... 1 — 1 63 65 5
Total ................. — 1 2 5 157 165 12
%  ......................... — 1 1 3 95

A. tr iangu lar is

Introgressive populations W  S w e d e n ......... 2 -— 3 14 121 140 7
'% ........................ 1 — 2 10 86

Normal populations W  Sweden ......... . . . — ■— — — 16 16 1
E Sweden ......... . . .  — — — 4 86 90 5
Denmark ........... 1 — — 5 96 102 6
Total ................. 1 — — 9 198 208 12
°/o ........................ 0 ■— — 4 95

m o rp h o lo g ic a l ly  in d is t in g u ish ab le  f ro m  A. 
long ipes  ssp. longipes  a n d  A. tr iangularis  
respec tive ly .  T h e  resu lts  a re  su m m a rized  
in  T ab le  6 a n d  Fig. 7.

A. longipes  ssp. longipes:  T h e  f req u en cy  
of in d iv id u a ls  w ith  red u c e d  fe r t i l i ty  (less 
th a n  90 °/o s ta inab le  pollen) w i th in  16 
p o p u la t io n s  is sh o w n  in  Fig. 7. In  n o rm a l  
p o p u la t io n s  f ro m  D e n m a rk  a n d  E. Sw eden 
th e  f req u en cy  of red u ce d  fe r t i l i ty  is 
re la t iv e ly  sm all, u su a l ly  less th a n  10 °/o. 
H ow ever ,  in p o p u la t io n  G 119 (from  E. 
Sw eden) ab o u t 15 °/o of the p la n ts  d isp lay  
re d u c e d  ferti lity . In  W . S w eden  the  n o rm a l  
p o p u la t io n  G 135 as well as th e  p o p u la 
t io n s  a ffec ted  b y  in t ro g re ss io n  (G 214—  
G 242) d isp lay  a fa ir ly  h ig h  f re q u e n c y  of 
re d u c e d  ferti lity , b e tw een  14 a n d  23 °/o.

O n the  w hole  in trog ress ive  p o p u la t io n s  
h a v e  ab o u t 10 °/o g re a te r  f re q u e n c y  of 
p la n ts  w ith  red u ce d  fe r t i l i ty  th a n  non- 
in trog ress ive  ones h av e  (cf. T ab le  6).

A. tr iangularis:  T h e  degree  of red u ce d  
fe r t i l i ty  w ith in  19 p o p u la t io n s  is sh o w n  
in  Fig. 7. In  n o r m a l  p o p u la t io n s  f ro m  
D e n m a rk  a n d  E. S w eden  the  f re q u e n c y  
of p la n ts  w ith  r e d u c e d  fe r t i l i ty  is u su a lly  
sm all,  be ing  in  p o p u la t io n  GAG (from  E. 
Sw eden) 10 °/o a n d  in  GDH (from  D e n 
m a rk )  11 °/o, in all the  o the rs  8 °/o o r  
less. In  the  n o r m a l  p o p u la t io n  f ro m  W . 
S w eden  (GBC) all th e  ind iv idua ls  have  
m o re  th a n  90 °/o s ta in ab le  pollen. All the  
in t ro g re ss iv e  p o p u la t io n s  h av e  p la n ts  w ith  
re d u c e d  ferti lity ,  the  f re q u e n c y  in one 
p o p u la t io n  (G 233) is 6 %  an d  in  th e  six 
o th e r  p o p u la t io n s  10 to 20 % .

G enera lly  s p e a k in g  fe r t i l i ty  in a b o u t  95 
%  of p la n ts  in  n o rm a l  p o p u la t io n s  ex 
ceeds 90 °/o. T h e  c o r re sp o n d in g  f ig u re  fo r  
in tro g ress iv e  p o p u la t io n s  is 86 % .  T h e  
re su lts  a re  s im i la r  to  th o se  fo r  A. longipes  
ssp. longipes.

Fig. 7. The frequency (%) of plants with reduced fertility (less than  90 °/o stainable 
pollen) in norm al and introgressive populations of A. longipes  ssp. longipes and  A.

triangularis.
B ot. N o tise r, vo l. 127, 1974
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Tabic 7. Distribution of m ean fertility values 
in crosses within and between six introgressive 
populations of A. triangularis, originating 
from  the western part  of Sweden, n indicates 
the num ber of crosses investigated.

Male fertility %  in Fi 
50—60— 70—80—90— 100

n

Crosses w ithin populations 

G 166 ...............  — — — 1 1 2
G 167 ............... — 1 — 1 3 5
G 219 ............... — —  — 1 1 2
G 221 ............... — 1 — — 1 2
G 233 ............... 1 _ _  — — 6 7
G 236 ............... — —  — 2 1 3
Total ............... 1 2 — 5 13 21
%  ....................................... 5 10 — 24 62

Crosses between populations 
G 166XG 167 . . 1 1
G 166 XG 221 . . — — 2 — — 2
G 166XG 233 . . — ■—  — — 2 2
G 167 x G  233 . . — • —  — — 1 1
G 167XG 236 . . 1 — 3 1 2 7
G 219XG 236 . . — —  — — 1 1
G 221 XG 233 . . — 2 1 1 6 10
G 233x G  236 . . —• ■— — — 1 1
Total ............... 1 2 6 3 13 25
%  ...................................... 4 8 24 12 52

The Effects of Introgression 011 

Hybrid Fertility

C rossing  ex p e r im e n ts  hav e  been  ca rr ied  
o u t  w i th in  A. longipes  ssp. long ipes  an d  
A. tr iangularis .  All the  p la n ts  u sed  in  the  
c ro ss in g  e x p e r im e n ts  w ere  m o rp h o lo g ica l ly  
id en tica l  w i th  A. long ipes  ssp. longipes  
a n d  A. tr iangularis .

H Y B R ID  F E R T IL IT Y  IN  CROSSES 
W I T H I N  AND B E T W E E N  IN T R O 
G R E S SIV E  P O P U L A T IO N S  
O F  A. T R IA N G U L A R IS

T h e  in v e s t ig a t io n  of m a le  fe r t i l i ty  in d i
cates  th a t  in  in t ro g re ss iv e  p o p u la t io n s  
f ro m  th e  S w ed ish  w est coas t th e re  are  a 
la rge  n u m b e r  o f  p la n ts  w i th  red u c e d  f e r 
tility. In  o rd e r  to ana lyze  th e  degree  of 
c h ro m o s o m a l  d ive rs i ty  w i th in  p o p u la t io n s

B ot. N o tis e r , v o l. 127, 1974

Tabic 8. The num ber of germinated and n on 
germinated crosses in the combinations 
introgressive X introgressive, introgressive X 
norm al and norm al X norm al populations, n 
indicates the num ber of crosses.

Crossing combination n

A. longipes ssp. longipes
Introgressive X Introgressive 4
Introgressive X Normal . . . .  7
Normal X Normal .................  37

A. triangularis

Introgressive X Introgressive 32
In trogressiveX N orm al . . . .  27
Normal X Normal .................. 16

0
2

11

7
0

4
9

48

40
34
16

f ro m  th is  reg ion  cross ing  ex p e r im e n ts  
h av e  been  c a r r ie d  o u t  b e tw ee n  p la n ts  
o r ig in a tin g  f ro m  the  sam e  p o p u la t io n .  In  
all, c ross ing  ex p e r im e n ts  hav e  been  ca r r ie d  
o u t  w i th in  six p o p u la t io n s .  In  add ition  
rep re se n ta t iv e s  of these  six p o p u la t io n s  
have  been  c ro ssed  w ith  one a n o th e r .  T h e  
re su lts  are  s u m m a r iz e d  in T ab le  7. In 
th i r te e n  crosses of 21 p e r fo rm e d  w ith in  
p o p u la t io n s  th e  fe r t i l i ty  va lues  a re  h ig h e r  
th a n  90 °/o, b u t  in all the  p o p u la t io n s  
investiga ted  th e re  is a t  least  one cross  
w ith  re d u c e d  ferti l i ty .  T h e  resu lts  m ust 
be in te rp re te d  w ith  d isc re t ion , as the 
v a r ia t io n  is la rg e ly  due  to th e  effects  of 
in trog ress ion .  T h e  re su lts  c a n n o t  be 
a p p l ie d  to A. tr iangulari s  p o p u la t io n s  
f ro m  o th e r  p a r t s  of S cand inav ia .

T h e  degree of re d u c e d  h y b r id  fe r ti l i ty  
in  crosses b e tw e e n  th e  six p o p u la t io n s  is 
of a b o u t  the  sam e  m a g n i tu d e  as th a t  w i th 
in  p o p u la t io n s .  In  13 crosses  of 25 fe r t i l i ty  
values  exceed 90 °/o. T h u s  in  W . Sw eden 
the  f r e q u e n c y  of c h ro m o s o m a l  d ive rs i ty  
w ith in  in trog ress ive  p o p u la t io n s  seem s to 
be ab o u t  as h ig h  as c h ro m o s o m a l  d i f f e r 
ences b e tw een  th e  p o p u la t io n s .
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Table 9. Distribution of mean fertility values in intraspecific crosses between introgressive 
Xintrogressive, in trogressiveX norm al and n o rm alX norm al populations, n indicates the 
num ber of crosses investigated. The paren t populations have been put together in groups

representing different regions of Scandinavia.

Crossing combination
50

Male fertility °/o in F i 
60 — 70 — 80 — 90 —  100

n

A. longipes  ssp. longipes

Introgressive X Introgressive
W. Sweden X W . Sweden ................. — — —■ 2 2 4
Introgressive X Normal
W. Sweden X W . Sweden ................. — -— — — 1 1
W. Sw edenX O ther regions ............. 1 1 1 — 3 6
Total ........................................................... 1 1 1 2 6 11
°/o ..................................................................................................................................................................... 9 9 9 18 55

Normal X Normal
W ith in  regions ..................................... 1 — 1 7 11 20
Between regions ................................... — 1 1 3 12 17
Total ........................................................... 1 1 2 10 23 37
°/o ..................................................................................................................................................................... 3 3 5 27 62

A. triangularis

Introgressive X Introgressive
W. S w e d en x W . Sweden ............... 1 2 7 7 15 32
°/o ........................................................................................... 3 6 22 22 47

Introgressive X Normal
W. Sweden X W . Sweden ................. — - — 2 4 9 15
W. Sweden X Other regions ............. —- 1 1 7 6 15
Total ......................................................... . . .  — 1 3 11 15 30
%  ............................................................. — 3 10 37 50

Normal X Normal
W ith in  regions ................................... —- 3 — 4 2 9
Between regions ................................. —- 2 6 7 2 17
Total ......................................................... . . . — 5 6 11 4 26
%  ........................................................................................... . . . — 19 23 42 15

H Y B R ID  F E R T IL IT Y  IN  CROSSES W IT H  
N O RM A L AND IN T R O G R E S S IV E  
P O P U L A T IO N S

T h e  d eg ree  of re d u c e d  h y b r id  fe r t i l i ty  
a n d  to  a  c e r ta in  ex ten t  a lso  of g e rm in a t io n  
h a s  b een  tested in crosses  w ith  n o rm a l  
a n d  in t ro g re ss iv e  p o p u la t io n s .  U n f o r tu 
na te ly  th e  g e rm in a t io n  cap ac ity  of in d i 
v idua l  h y b r id  p ro g en ie s  has  n o t  been  
tested, b u t  a c e r ta in  a m o u n t  of in f o r m a 
tion is ava i lab le  on th e  re la t io n sh ip  b e 
tw e e n  g e rm in a te d  a n d  n o n -g e rm in a te d  
h y b r id  seeds (Table  8). T h e  crosses  have

b een  d iv ided  in to  th re e  m a in  g roups ,  one 
re p re se n t in g  in tro g ress iv e  X in tro g ress iv e  
p o p u la t io n s ,  one n o rm a l  X in tro g ress iv e  
p o p u la t io n s ,  a n d  a th i rd  g roup  is c o m 
posed  of crosses  be tw een  n o rm a l  p o p u la 
tions. T h e  degree  of red u ce d  fe r t i l i ty  in 
th e  d if fe re n t  c ross ing  co m b in a t io n s  is 
s u m m a r iz e d  in  T ab le  9.

A. longipes  ssp. longipes

G e rm in a tio n :  In  a b o u t  20 °/o of the  
crosses re p re s e n t in g  n o rm a l  X n o rm a l  a n d  
n o rm a l  X in tro g ress iv e  p o p u la t io n s  th e

B ot. N o tise r, vo l. 127, 1974
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Table 10. Male fertility within populations and hybrid  fertility in crosses between p o p u 
lations within A. longipes and  A. triangularis in relation to population size and  m ain  
evolutionary factors. — 1 The figure is based on both the crossing combinations in tro 
gressive Xintrogressive and introgressiveX norm al populations (cf. Table 8). — 2 The figure 
is exclusively based on the crossing combination introgressiveXintrogressive populations.

Taxon Population
size

Fertility within 
populations.

°/o plants with a 
fertility

Hybrid fertility be
tween populations. 
°/o crosses with a 

mean fertility

Main
evolutionary

factors
<  80 % >  90 % <  80 °/o >  90 %

A.longipes  ssp. praecox Small 15 79 90 0 Genetic drift 
Selection

Medium—Large 7 85 69 31 Selection
ssp. longipes ........... Med ium— Large 2 82 27 551 Introgression

Selection
Medium—Large 2 95 11 62 Selection

A. triangularis ............. Medium—Large 4 86 31 472 Introgression
Selection

Medium—Large 0 95 42 15 Selection

h y b r id  seeds did n o t  g e rm in a te  a t all. All 
crosses  b e tw een  in tro g ress iv e  p o p u la t io n s  
(4) y ie lded  seeds th a t  g e rm ina ted .

F e r t i l i ty :  T he  n u m b e r  of crosses is too  
sm all fo r  def in i te  conclusions . H ow ever,  
all fo u r  ci'osses b e tw een  in trog ress ive  
p o p id a t io n s  have  h ig h  fe r t i l i ty  values.

A. tr iangularis

G erm ina tion :  I n  crosses invo lv ing  in t r o 
gressive p o p u la t io n s  g e rm in a t io n  seem s to 
be h ig h ly  reduced . In  ab o u t  20 °/o of the  
c rosses  the  h y b r id  seeds d id  n o t  ge rm ina te .  
By co n tra s t ,  all crosses  b e tw een  n o rm a l  
p o p u la t io n s  y ie lded  seeds th a t  germ in a ted .

F e r t i l i ty :  T h e  d is t r ib u t io n  of the  f e r 
t i l i ty  values  varies  so m e w h a t  in  th e  d i f 
fe re n t  cross ing  co m b in a tio n s .  T h e  h ighest 
f re q u e n c y  of re d u c e d  fe r ti l i ty  is observed  
in  crosses b e tw ee n  n o rm a l  p o p u la tio n s ,  
22 crosses of 26 h a v e  fe r t i l i ty  values of 
less th a n  90 °/o. T h e  c o r re sp o n d in g  f igu res  
f o r  in trog ress ive  X in tro g ress iv e  p o p u la 
tions  a n d  fo r  n o rm a l  X in trog ress ive  p o p u 
la t io n s  a re  17 crosses  of 32 a n d  15 crosses 
of 30 respectively . T h u s  the  f re q u e n c y  of 
re d u c e d  fe r ti l i ty  is a b o u t  th re e  t im es 
h ig h e r  in  crosses re p re se n t in g  n o rm a l  X 
n o rm a l  p o p u la t io n s  th a n  in  the  c ross ing
B ot. N o tise r, vol. 127, 1974

co m b in a tio n s  in trog ress ive  X in t ro g re ss iv e  
a n d  n o rm a lX in t ro g re s s iv e  p o p u la t io n s .

R E S U L T S

T h e  effects  of ev o lu t io n a ry  fa c to rs  on 
the  f re q u e n c y  o f  p la n ts  d isp lay in g  h ig h ly  
red u ce d  fe r ti l i ty  ( <  80 °/o) w ith in  p o p u 
la tions , a n d  the  degree  of h ig h ly  red u c e d  
h y b r id  fe r t i l i ty  ( <  80 °/o) in  c rosses  b e 
tw een  p o p u la t io n s  a re  s u m m a r iz e d  in 
T ab le  10.

In  n o rm a l  p la n ts  as  well as in h y b r id s ,  
red u ce d  m a le  fe r t i l i ty  is p ro b a b ly  cau sed  
b y  s t ru c tu ra l  r e a r r a n g e m e n ts  in a h e te ro 
zygous s ta te  r a th e r  th a n  b y  th e  e ffects  of 
fe r t i l i ty  d ecreas ing  genes. Meiosis h a s  
been  investiga ted  in p la n ts  from  8 a n d  9 
p o p u la t io n s  o f  A. longipes  a n d  A. t r ia n g u 
laris  respec tive ly  a n d  in  ad d i t io n  an  
ana lysis  h a s  been  m a d e  of m eiosis  in  26 
c rosses w ith in  ta x a  a n d  18 be tw een  taxa. 
All ind iv idua ls  d isp lay  th e  sam e ty p e  of 
m e io tic  b e h av io u r .  T h e  fo rm a t io n  of bi- 
va len ts  seem s to be  qu ite  n o rm a l  an d  
n in e  b iva len ts  a re  a lm o s t  a lw ays  fo rm ed . 
M ultiva len ts  hav e  n o t  been  observed  a t 
all. At a n a p h a s e  b r id g es  a n d  la g g a rd s  
h av e  been  o bserved  in  in d iv id u a ls  w ith  a 
fe r t i l i ty  of less th a n  85 °/o. C o rre la t ion
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be tw een  n u m b e r  of b ridges  fo rm ed  at 
a n a p h a s e  I a n d  degree  of red u ced  fe r ti l i ty  
is h igh, the  lo w e r  the  fe r ti l i ty  va lue  th e  
h ig h e r  the  f r e q u e n c y  of bridges. In  the  
A. tr iangularis  g ro u p  red u c e d  fe r ti l i ty  and  
the  fo rm a t io n  of b r id g es  a re  p re su m a b ly  
due  to h e te ro zy g o s ity  fo r  p a ra c e n t r ic  in 
versions. T h e  d is t r ib u t io n  of the fe r ti l i ty  
va lues  in  F 2 in d ica te s  th a t  the  p a r e n t  
genom es, giving rise to  sem i-fertile  hy b r id s ,  
in  th e  m a in  d if fe r  f ro m  each  o th e r  b y  at 
least tw o in v e rs io n s  (Gu s t a f s s o n  1972, 
1973 a). In  the  A. tr iangularis  g ro u p  t r a n s 
loca tions  a re  p ro b a b ly  of su b o rd in a te  
im p o r ta n c e  as in d ica te d  b y  the  re g u la r  
f o rm a t io n  of b iva len ts  a n d  b y  the  h igh  
degree  of c o r re la t io n  b e tw ee n  red u ce d  f e r 
ti lity  and  the  f re q u e n c y  of b ridges  a t A I.

T hus , if one assu m es  th a t  reduced  f e r 
ti lity  ( <  80 %>) is la rge ly  due  to h e te ro 
zygosity  fo r  p a ra c e n t r ic  inve rs ions  the  
fo llow ing  can be in fe r re d :

(1) C rossing  ex p e r im en ts  ind ica te  th a t  
p a ra c e n tr ic  in v e rs io n s  a re  d if fe re n tly  
d is tr ib u ted  in  the  taxa . In v e rs io n  p o ly 
m o rp h ism  seem s to be m o s t p ro n o u n c e d  
in  A. longipes  ssp. praecox,  less p r o 
n o u n c e d  in  A. tr iangularis ,  a n d  of r e l a 
tively little s ign if icance  in  A. longipes  ssp. 
longipes,  p ro b a b ly  also  in  A. ca lo theca  a n d  
A. glabriuscula.

(2) In  A. longipes  ssp. pr a eco x  th e  
d is t r ib u t io n  of the  inve rs ions  varies  a c 
co rd ing  to th e  size of the  p o p u la t io n .  
R educed  m a le  fe r t i l i ty  a n d  p ro b a b ly  
he te rozygos ity  fo r  inve rs ions  o ccu r  in m o s t  
praecox  p o p u la t io n s .  But th is h e te ro 
zygosity  is g en e ra l ly  m o re  ex tensive  in  
v e ry  sm all to sm all  p o p u la t io n s  th a n  in 
m e d iu m  to la rg e  p o p u la tio n s .  In  all 21 
crosses be tw een  sm all  p o p u la t io n s  fe r ti l i ty  
values  a re  less th a n  90 fl/o. T h e  c o r r e 
sp o n d in g  f igu re  fo r  crosses s m a l lX m e d iu m  
to la rge  praecox  p o p u la t io n s  is 9 o u t  of 
13. T h e  resu lts  o b ta in ed  in  in te rsp ec if ic  
crosses are  s im ila r .  Crosses w i th  sm all  
pra eco x  p o p u la t io n s  have  a  h ig h e r  f r e 
q u e n c y  of low  fe r t i l i ty  values th a n  crosses 
w i th  m e d iu m  to  la rge  praecox  p o p u la t io n s .  
AH the  resu lts  ind ica te  th a t  s t ru c tu ra l

changes,  m a in ly  in  th e  fo rm  of inve rs ions ,  
a re  c o m m o n e r  in sm a ll  p o p u la t io n s  th a n  
in  m e d iu m  to la rge  p o p u la t io n s .  C h ro m o 
som al d iffe rences  b e tw ee n  a d ja c e n t  p o p u 
la t ions  seem  to  be as  la rge  as th o se  b e 
tw een  m o re  w idely  s e p a ra te d  p o p u la t io n s .  
P o ly m o rp h ism  fo r  in v e rs io n s  p ro b a b ly  
occu rs  in  m o s t  of th e  sm all  p o p u la t io n s  
investiga ted , i.e. in  p o p u la t io n s  o r ig in a tin g  
b o th  f ro m  the  B altic  reg ion  a n d  f ro m  
N orw ay .

(3) In  A. tr iangularis ,  w h e re  m o s t  of 
the  p o p u la t io n s  a re  large, s t ru c tu ra l  
h e te ro zy g o s ity  is m o s t  p ro n o u n c e d  in 
in trog ress ive  p o p u la t io n s .  T h e  fe r t i l i ty  
va lues  in  in t ra sp e c if ic  crosses v a ry  w ith  
the p a r e n t  p o p u la t io n s  involved . In  crosses 
w ith in  in trog ress ive  p o p u la t io n s  low  f e r 
tility  va lues  a re  a b o u t  as co m m o n  as in 
crosses be tw een  in t ro g re ss iv e  p o p u la t io n s .  
B ut th e re  a re  m o re  cases of r e d u c e d  f e r 
tility  in crosses b e tw ee n  n o rm a l  p o p u la 
tions  th a n  be tw een  in tro g ress iv e  p o p u la 
tions. T h u s  c h ro m o s o m a l  d if fe ren tia t io n ,  
m a in ly  in  the  fo rm  of inve rs ions ,  seem s 
to be  m o s t  p ro n o u n c e d  in  crosses  b e 
tw een n o rm a l  p o p u la t io n s .  In  in te rsp ec if ic  
c rosses w i th  A. tr iangulari s  the m e a n  fe r 
ti lity  values  a re  gen era lly  h ig h  (cf. p. 32 
an d  Gu s t a f s s o n  1973 a), p r e s u m a b ly  due 
to the  la rge  n u m b e r  of in t ro g re ss iv e  p o p u 
la tions  used.

(4) In  in tro g ress iv e  p o p u la t io n s  of A. 
longipes  ssp. longipes  th e re  a re  s ligh tly  
m o re  p la n ts  w i th  r e d u c e d  fe r t i l i ty  th a n  in 
n o rm a l  ones. T h e  n u m b e r  of crosses  b e 
tw een  in trog ress ive  p o p u la t io n s  is too 
sm all  to a l low  def in ite  conc lu sions  to be 
fo rm ed . H ow ever ,  in  m o s t  in te rsp ec if ic  
as well as  in t ra sp e c if ic  crosses w ith  A. 
longipes  ssp. long ipes  m e a n  fe r t i l i ty  values 
a re  g re a te r  th a n  80 %>. T hese  resu lts  
ind ica te  th a t  s t ru c tu ra l  changes  a re  re la 
tively r a r e  w i th in  a n d  b e tw een  p o p u la 
tions  of A. longipes  ssp. longipes.

DISCUSSION

In  the  A. tr iangulari s  g ro u p  s t ru c tu ra l  
c h ro m o so m a l  changes  seem  to la rge ly
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consis t  o f  p a r a c e n t r ic  inve rs ions , b o th  in 
a  h o m o z y g o u s  a n d  a h e te ro zy g o u s  state. 
H ow ever ,  th e  f r e q u e n c y  of th e  inve rs ions  
d i f fe r  be tw een  ta x a  as w ell as be tw een  
p o p u la t io n s  of d if fe re n t  sizes. Some 
p ro b a b le  rea so n s  fo r  the s t r ik in g  d i f f e r 
ences w ill he d iscussed  below.

E S T A B L IS H M E N T  O F  SM ALL PR A EC O X  
P O P U L A T IO N S

T h e re  a re  tw o  waj^s in  w h ic h  the  sm all 
p o p u la t io n s  of A. longipes  ssp. praecox  
m a y  h a v e  b e e n  es tab lished . A n ew  p o p u 
la tion  m a y  a r ise  f ro m  a  few  o r ig ina l 
fo u n d e rs  w i th  on ly  a  m in o r  p a r t  of the  
to ta l  genetic  v a r ia t io n  of the  p a re n ta l  
p o p u la t io n s  (cf. M a y r  1963). W h e n  a 
sm all p o p u la t io n  is e s tab l ish ed  in  this 
w a y  it w ill re su l t  in  red u ce d  m o rp h o lo g ica l  
an d  cy to log ica l v a r ia t io n ,  due  to the  sm all 
n u m b e r  of o r ig in a l  fo u n d e rs  a n d  ex tensive 
inb reed ing .  R ed u ced  m o rp h o lo g ica l  v a r ia 
tion  h a s  b een  o bserved  in  som e sm all 
p raecox  p o p u la t io n s ,  b u t  in  o th e rs  v a r ia 
tion  is a lm o s t  as g rea t  as in  la rg e r  ones. 
T h is  ind ica te s  th a t  a t  leas t  som e of the  
sm all p o p u la t io n s  hav e  a r ise n  in a n o th e r  
way. L e w i s  (1962) h as  p o in ted  ou t  th a t  
an  en t ire  p o p u la t io n  o r  p a r t  of it can  be 
e l im in a ted  b y  the  effects  o f  “c a ta s t ro p h ic ” 
n a tu ra l  forces. “ C a ta s tro p h ic  se lec tion” , 
o c c u r r in g  in  ecologica lly  m a rg in a l  p o p u 
la tions , h a s  p ro b a b ly  p lay ed  an  im p o r ta n t  
p a r t  in  th e  sp ec ia t io n  of the  genus  Clarkia  
( L e w i s  1962). S im ila r  resu lts  hav e  also 
been  o b ta in e d  in  the genus Gilia ( G r a n t  
1971). In  A l l iu m  c o m m u t a t u m ,  w h ich  
exclusively  in h a b i ts  islets, the  ex tinc tion  
of som e p o p u la t io n s  an d  th e  r a n d o m  
su rv iva l of o th e rs  h as  p ro b a b ly  o cc u rre d  
as a re su l t  of oscilla tions  of the  sea-level 
( B o t h m e r  1974). T h e  b io topes  in h a b i te d  
by  A. long ipes  ssp. praecox  a re  o f ten  s u b 
ject to d ra s t ic  changes. H eav y  s to rm s  are  
c h a ra c te r i s t ic  of these  b io topes , p a r t i c u 
la r ly  d u r in g  sp r in g  a n d  a u tu m n . It is no t 
u n u s u a l  fo r  w ho le  p la n ts  to  be covered  
by  w a te r  d u r in g  an th es is  o r  fo r  p a r t  of a 
p o p u la t io n  to be  w ash e d  a w a y  befo re  seed
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is set. A g rea t  n u m b e r  of seeds a re  
p ro b a b ly  also  w ash e d  aw ay  d u r in g  h eav y  
s to rm s. F u r th e r ,  en t ire  p o p u la t io n s  will 
d is a p p e a r  o r  d ecrease  c o n sp icu o u s ly  w h e n  
the  op en  b io to p es  in h a b i te d  b y  A. longipes  
ssp. p r a e c o x  b ecom e covered  b y  denser  
vege ta t ion  o r  w h e n  th e re  is a  period  of 
ex tre m e  d ro u g h t .

IN T E R A C T IO N  B E T W E E N  S E L E C T IO N  
AND G E N E T IC  D R IF T

T h e  r a te  a n d  d irec tio n  of evo lu tionary  
changes  a re  m a in ly  re g u la te d  b y  selection 
a n d /o r  genetic  d rif t .  I n te ra c t io n  betw een 
se lec tion  a n d  genetic  d r i f t  in  pop u la t io n s  
of d i f fe re n t  sizes h as  been  investiga ted  b y  
W r i g h t  in  p a r t i c u la r  (1921, 1931 an d  
1940). T h e  im p o r ta n c e  of genetic  drift as 
a f a c to r  in  th e  ev o lu tio n  of sm all  p o p u 
la tions  h as  been  verif ied  b y  n u m e ro u s  
inves t iga t ions  on  an im a ls  (cf. M a y b  1942, 
L a m o t t e  1959 a n d  D o b z h a n s k y  1970), 
on  p la n ts  (cf. G r a n t  1963, S n o g e r l p  1967 
a n d  S t r i d  1970) a n d  on  h u m a n  p o p u la 
tions  ( C a v a l l i - S f o r z a  et al. 1964 an d  
C a v a l l i - S f o r z a  1969).

In  la rg e  p o p u la t io n s  of th e  ta x a  in the  
A. tr iangulari s  g ro u p ,  the  o ccu rrence  of 
d if fe re n t  genes, gene-b locks  a n d  c h ro m o 
som al r e a r r a n g e m e n ts  is m a in ly  regu la ted  
by  selection, b u t  in  sm all  pop u la t io n s  of
A. longipes  ssp. p r a e c o x  evo lu tionary  
changes  a re  p ro b a b ly  in f lu e n c e d  by  genetic 
d r i f t  a t  least f o r  s h o r te r  p e r io d s  of time. 
In  these  sm all  p o p u la t io n s  one  m a y  expec t 
to f in d  in c re a sed  h o m o z y g o s i ty  and r e 
duced  v a r ia b il i ty ,  due  to  the  f requen t 
o c c u r re n c e  of in b ree d in g .  T h e  m a jo r i ty  
of genes an d  s t r u c tu r a l  ch ro m o so m al 
changes  w ill e i th e r  b e  f ix ed  in  a h o m o 
zygous s ta te  o r  lost, o w in g  to  the ac t ion  
of genetic  d r if t .  T h e  f ix a t io n — loss p rocess  
will o c c u r  a t  r a n d o m  a n d  effec t all genes.

M O R PH O L O G IC A L  V A R IA T IO N  AND 
S T R U C T U R A L  H E T E R O Z Y G O S IT Y  
IN SM ALL P O P U L A T IO N S

In  A. long ipes  ssp. p r a e c o x  m o r p h o 
logical v a r ia t io n  is l im i te d  in  some s m a l l
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sized p o p u la t io n s ,  b u t  ex tensive  in  a few  
o th e rs .  S im i la r  o b se rv a t io n s  hav e  been  
m a d e  on p o p u la t io n s  of the  ta x a  in  Erysi
m um  sect. Cheiranthus ( S n o g e r u p  1967). 
S n o g e r u p  ex p la in s  th e  v a r iab il i ty  in  sm all  
p o p u la t io n s  b y  a n  in c re a se d  degree of 
m u ta b i l i ty .  “ In  la rg e  pop u la tio n s ,  a se lec
tion fo r  m u ta t io n  su p p re sso rs ,  i.e. genes 
u n d e r ly in g  a  g rea t  c o n s ta n c y  in  the  r e p r o 
d u c t io n  o f  genes, is p ro b a b ly  n o rm a l .  . . . 
T h u s  in  species  cons is ting  of c o n s tan t ly  
la rg e  p o p u la t io n s ,  th e re  w ill o f ten  be 
e s ta b l ish e d  gene sy s tem s  giving the  h ighes t  
possib le  degree  of genic  s tability . In  the  
sm a l l  iso la ted  p o p u la t io n s ,  such  system s 
can  h a r d ly  be  b u i l t  u p  a n d  if th e y  ever 
ex isted  in  the  m a te r ia l ,  th e y  will p ro b a b ly  
be b ro k e n  d o w n  b y  genetic  d r i f t .” T h is  
m a y  also be t r u e  o f  th e  prciecox p o p u la 
tions, b u t  m o rp h o lo g ic a l  v a r iab il i ty  in 
som e sm a ll  p o p u la t io n s  m a y  also be due  
to th e  fac t  th a t  th e  sm a l l-p o p u la t io n  
sy s tem  h a s  b een  deve lo p ed  a too s h o r t  
p e r io d  of tim e.

In  sm all  p o p u la t io n s  one  m a y  also 
ex p ec t  to f in d  th a t  s t r u c tu ra l  r e a r r a n g e 
m e n ts  o c c u r  in  a  h o m o z y g o u s  s ta te  a t 
le a s t  to a la rge  ex ten t.  B u t in  fac t in  som e 
sm all  praecox p o p u la t io n s  th e re  a re  a 
co n s id e ra b ly  g re a te r  n u m b e r  of p la n ts  
w ith  re d u c e d  fe r t i l i ty  th a n  in  m e d iu m 
sized to la rg e  p o p u la t io n s  of A. longipes 
a n d  A. triangularis. In  all, eight sm all  
p o p u la t io n s  o f  te n  h a v e  in d iv id u a ls  d is 
p la y in g  r e d u c e d  ferti l i ty .  In  the  A. triangu
laris g ro u p  re d u c e d  fe r t i l i ty  (below  80 °/o) 
is p ro b a b ly  c au sed  exclusively  b y  h e te r o 
zygosity  fo r  p a r a c e n t r ic  inve rs ions ,  w h ich  
in d ica te s  th a t  s t r u c tu r a l  he te rozygos ity  is 
h ig h e r  in  som e sm a l l  p o p u la t io n s  th a n  
in  la rg e r  ones. H e te rozygosi ty  fo r  s t r u c 
tu r a l  r e a r r a n g e m e n ts  h a s  also been  o b 
served  in  sm a ll  p o p u la t io n s  o f  Elymus 
rechingeri ( I I e n e e n  & R u n e m a r k  1962), 
of Erysimum  sect. Cheiranthus ( S n o g e r u p  
1967) a n d  in  in b re d  lines of ry e  ( M ü n t -  
z i n g  & P r a k k e n  1941, A k d i k  & M ü n t z i n g  
1949, H r i s h i  et al. 1969). In  fa c t  th e  r e la 
tion  be tw een  h o m o k a ry o ty p e s  a n d  he tero -  
k a ry o ty p e s  m a y  b e  a l te red  in  d if fe re n t  
10

w ays  desp ite  a  re la t ive ly  h ig h  degree of 
in b ree d in g :

(1) T h e  en t ire  p rocess  of cell division, 
b o th  m ito tic  a n d  m eiotic , is p ro b a b ly  
co n tro l le d  b y  som e genes o r  gene-blocks. 
One fu n c t io n  of such  a sy s tem  is p ro b a b ly  
to  m a in ta in  cy to log ica l s tab i l i ty  w ith in  
in d iv id u a ls  a n d  th e ir  p rogen ies .  B u t 
n o rm a l  m eio tic  b e h a v io u r  c a n  be a l te red  
b y  the  effects  of o th e r  genes. A fa ir ly  
la rge  n u m b e r  of m e io tic  d is tu rb a n c e s  
caused  b y  d if fe re n t  gene ac t io n s  h av e  
been  observed , giving rise to  a  lo t of 
a b e r ra t io n s ,  e.g. deficiencies, d u p lica tio n s ,  
t ra n s lo c a t io n s  a n d  in v e rs io n s  (for r e f e r 
ences see D a r l i n g t o n  1937 a n d  S w a n s o n  
1965).

T h e  “s tab i l iz in g ” genes a re  p ro b a b ly  of 
g rea t  selective ad v a n ta g e  in  la rge  p o p u 
la tions , as th e y  m a in ta in  th e  n u m b e r  of 
fu n c t io n a l  gam etes  a t a  h ig h  level. B u t in  
sm all  p o p u la t io n s  these  genes as  w ell as 
o th e rs  a re  exposed  to f ix a t io n  o r  loss. 
B re a k -d o w n  in  th e  s tab iliz ing  system s is 
to be expec ted  to som e e x te n t  in  som e 
p o p u la t io n s  a n d  it seem s to be  one of the  
possib le  rea so n s  fo r  in c re a se d  h e te ro 
zygosity  in  the  sm a ll  p o p u la t io n s  of 
Erysimum  sect. Cheiranthus ( S n o g e r u p  
1967).

(2) E ffec ts  of s t r u c tu ra l  a l te ra t io n s  a n d  
th e ir  a d a p t iv e  s ign if icances  h a v e  been  
in v es t ig a ted  p r in c ip a l ly  in species of Dro
sophila (for re fe rences  see D o b z h a n s k y  
1970). In  Drosophila a t least,  p o ly m o r 
p h is m  fo r  s t ru c tu ra l  changes  h a s  a n u m 
b e r  of pos itive  effects : (a) M any  p o p u 
la t ions  a re  p o ly m o rp h ic  fo r  d if fe re n t  i n 
vers ions  a n d  th e  co m p o s i t io n  of the  in v e r 
sions is p ro b a b ly  due  to th e  ab ili ty  to 
a d a p t  them se lves  to p a r t i c u la r  ecological 
n iches, (b) T h e  freq u en c ies  o f  the  in v e r 
sions m a y  u n d e rg o  cyclic, seaso n a l  changes  
d ep en d in g  on  the  a d ap t iv e  v a lue  of a 
ce r ta in  in v e rs io n  to d if fe re n t  c lim atic  
cond itions , (c) T h e  fitness  of inve rs ion  
h e te rozygo tes  seem s to be s u p e r io r  to th a t  
of hom ozygo tes ,  (d) P o ly m o rp h ic  p o p u 
la tions ,  i.e. p o p u la t io n s  w i th  severa l i n 
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vers ions ,  seem  to h av e  a  h ig h e r  r e p r o d u c 
tive  c a p a c i ty  th a n  m o n o m o rp h ic  ones, (e) 
H e te ro z y g o u s  p a ra c e n t r ic  in v e rs io n s  m a y  
ac t  as  supergenes , i.e. b r in g  to g e th e r  gene- 
b locks,  w h ic h  w ill be  in h e r i te d  m o re  o r  
less in tac t .  T h e  s h o r te r  th e  in v e rs io n  the  
less p ro b a b le  will r e c o m b in a t io n  be a n d  
th e  g re a te r  the  p ro b a b i l i ty  th a t  a  segm en t 
of genes w ill be in h e r i te d  in tac t.

I n f o r m a t io n  o n  the  a d a p t iv e  values  of 
s t r u c tu r a l  changes  in  p la n ts  is m o re  
l im ited .  In  C y r th a n t h u s  a  c e r ta in  p e r i 
c e n t r ic  inve rs ion  p ro b a b ly  causes  an  
in c re a se  in fe r ti l i ty  a n d  seed p ro d u c t io n  
( I s i n g  1969). In  L eopo ld ia  co m o sa  th e  
sa m e  ba lanced , s t ru c tu ra l  a l te ra t io n  is 
m a in ta in e d  in  several p o p u la t io n s .  Since 
h e te ro m o rp h is m  is d is t r ib u te d  over la rge  
a re a s  a n d  inc ludes  p o p u la t io n s  of d i f 
fe re n t  k inds ,  in h a b i t in g  d if fe re n t  b io 
topes ,  i t  m a y  be of a d a p t iv e  s ign if icance  
( B e n t z e r  1972).

(3) T h e  m a in te n a n c e  of he te ro zy g o s ity  
in  sm all  p o p u la t io n s  m a y  also be due  to 
th e  e ffec ts  of le th a l  a n d  sem ile tha l  genes 
w h e th e r  b a lan ced  o r  not. In  Oenothera  
a n d  in  C a m panu la  persic i fol ia  the  e l im i
n a t io n  o f  h o m o k a ry o ty p e s  th ro u g h  the  
ac t io n  of a  b a la n c e d  le th a l  sy stem  h a s  
b een  o bserved  ( C l e l a n d  1936, D a r l i n g 
t o n  & G a i r d n e r  1937, D a r l i n g t o n  & L a  
C o u r  1950). V ary ing  le th a l  co n d it io n s  of 
ho m o zy g o tes  have  also  been  o bserved  in 
p o p u la t io n s  of D rosoph i la  (cf. C a r s o n  
1967). H ow ever,  th e  e l im in a t io n  of h o m o 
zygotes is no t  n ecessa r i ly  re s tr ic ted  to  a 
b a la n c e d  le tha l  cond ition . A la rge  n u m b e r  
of d e le te r ious  recessive  genes h av e  been  
o b se rv ed  in p lan ts ,  in  D rosoph i la  species, 
in  d o m e s t ic  an im a ls  as well as in  m a n  
( C r u m p a c k e r  1967) in d ica tin g  th a t  a 
n u m b e r  of le tha l genes p ro b a b ly  exist in  
m o s t  species p o p u la t io n s .  T h e  effects  of 
th e se  le th a l  genes w ill be p a r t i c u la r ly  
ev id en t in  sm all p o p u la t io n s .  T h e  h ig h  
deg ree  of in b ree d in g  w ill cause  in c reased  
ho m o z y g o s i ty  fo r  le th a l  genes as well as 
fo r  o the rs ,  re su lt in g  in  a  ce r ta in  e l im in a 
t io n  of hom ozygotes .

B ot. N o tis e r , vo l. 127, 1974

(4) T h e  f r e q u e n t  o c c u rre n c e  o f  h e te ro 
zygotes m a y  a lso  be  th e  r e s u l t  of gene 
exchange  b e tw ee n  d if fe re n t  h o m o k a ry o -  
ty p ic  p lan ts .  A nalys is  of the  c ro ss in g  ex 
p e r im e n ts  in d ica te s  th a t  m a n y  of the  
p a re n ts  f ro m  sm a ll  p o p u la t io n s  a re  h o m o 
zygous fo r  a t  le as t  one in v e rs io n ,  p ro b a b ly  
tw o  o r  m ore .  T h e  f r e q u e n c y  of inve rs ions  
w ith in  the  p o p u la t io n s  is p ro b a b ly  r a th e r  
h igh , as a lm o s t  a ll  c rosses b e tw e e n  sm all 
p o p u la t io n s  d isp la y  re d u c e d  fe r t i l i ty .  Ac
co rd in g  to H a r d y - W e i n b e r g ’s  law  one 
m a y  expec t to f in d  a la rge  n u m b e r  of 
he te ro zy g o tes  der iv ed  f ro m  fe r t i l iz a t io n  
be tw een  d if fe re n t  in v e rs io n  h o m o z y g o te s  
as w ell as b e tw e e n  th e se  a n d  p la n ts  w ith  
“n o r m a l” genom es.

It seem s im p o ss ib le  to r e f e r  the  h igh  
degree  of h e te ro zy g o s i ty  in  p o p u la t io n s  of
A. long ipes  ssp. pr a e c o x  to  a n y  one 
p a r t i c u la r  fac to r ,  p ro b a b ly  i t  is a  c o m b i
n a t io n  o f  severa l fac to rs .  T h e  a d ap t iv e  
va lues  of d i f fe re n t  in v e rs io n s  a re  of s u b 
o rd in a te  im p o r ta n c e  in  sm all  p o p u la t io n s ,  
due  to  the  r a n d o m  f ix a t io n — loss process .  
But, a ce r ta in  v a r ia t io n  in  p o p u la t io n  size 
h a s  been  ob se rv ed  in  som e p o p u la t io n s  
an d  d u r in g  p e r io d s  w h e re  th e re  is a 
m e d iu m  to la rg e  p o p u la t io n  size, se lection 
w ill f a v o u r  th e  m o s t  a d a p t iv e  p la n ts  
w h e th e r  th ey  a re  h o m o z y g o te s  o r  h e te ro 
zygotes. In c rea sed  in v e rs io n  p o ly m o rp h is m  
due  to the  b re a k -d o w n  of gene  system s 
“s tab i l iz in g ” the  p ro cess  of m eios is  is less 
p ro b ab le .  S u ch  a b re a k -d o w n  w ou ld  c e r 
ta in ly  cause  a la rg e  n u m b e r  of d if fe re n t  
s t ru c tu ra l  r e a r r a n g e m e n ts ,  n o t  on ly  p a r a 
cen tr ic  inve rs ions .  In  fact,  c h ia sm a  f r e 
q u e n c y  a n d  b iv a len t  f o rm a t io n  a re  c o m 
ple te ly  reg u la r ,  in d ic a t in g  th a t  genes 
d e te rm in in g  the  n o r m a l  ac t io n s  of these 
p rocesses  a re  still fu n c t io n a l .  I t  seem s 
m o re  p ro b a b le  th a t  th e  p ro p o r t io n s  o f  the  
stab iliz ing  a n d  th e  m u ta b i l i ty  in d u c in g  
genes have  c h a n g e d  a n d  th a t  cy to log ica l 
“in s ta b i l i ty ” of th e  sm all  p o p u la t io n s  is 
due  to an  in c re a s e d  n u m b e r  of f ixed  genes 
in d u c in g  c h ro m o s o m a l  changes.

A b a la n c e d  sy s tem  of le th a li ty  a s s o 
c ia ted  w ith  in v e rs io n s  h a s  n o t  been  ob-
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se rv ed  a t  all in  th e  A. tr iangularis  g roup , 
n e i th e r  in  cu l t iva ted  sp o n ta n e o u s  m a te r ia l  
n o r  in  h y b r id  p rogen ies .  H ow ever,  th is  
does n o t  exc lude  th e  possib ili ty  of a 
c e r ta in  e l im in a t io n  of p la n ts  h om ozygous  
f o r  recessive , le th a l  o r  sem ile tha l genes.

O n th e  w ho le  in v e rs io n  p o ly m o rp h ism , 
b o th  in  a  he te ro zy g o u s  a n d  hom ozygous  
state , is seve ra l  t im es  h ig h e r  in  sm all 
p o p u la t io n s  th a n  in  m e d iu m  to la rge  ones. 
T h e  genetic  sy stem  of  the  sm all p o p u la 
tions  of A. long ipes  ssp. praecox  h a s  led  
to  a u n iq u e  c h ro m o s o m a l  d if fe re n tia t io n  
w ith in  the  A. tr iangulari s  g roup . T h is  
d i f fe re n t ia t io n  is p ro b a b ly  cond itioned  by  
g ene tic  d r i f t  c o m b in ed  to som e ex ten t 
w i th  selection.

E F F E C T S  OF INTROGRESSION

In  th e  A. tr iangularis  g ro u p  th e  effects  
of in tro g ress io n ,  i.e. in c re a sed  c h ro m o 
so m a l  h e te ro zy g o s ity  a n d  t r a n s fe r  of 
m o rp h o lo g ic a l  t ra i ts  f ro m  one ta x o n  to 
an o th e r ,  a re  s im i la r  to those  fo u n d  in  
m o s t  o th e r  investiga tions  (for re fe rences  
see A n d e r s o n  1949, S t e b b i n s  1950 a n d  
G r a n t  1971). In  A. tr iangulari s  m o s t  of 
th e  crosses  b e tw een  n o rm a l  p o p u la t io n s  
h a v e  re d u c e d  fe r t i l i ty  values. T h e  genom e 
d if fe re n ces  b e tw een  n o rm a l  p o p u la t io n s ,  
le ad in g  to red u ce d  h y b r id  ferti lity ,  a re  
p r o b a b ly  la rge ly  hom ozygous, as in d i 
ca ted  b y  the  low  degree of s t ru c tu ra l  
h e te ro zy g o s ity  w i th in  these  pop u la t io n s .  
T h ese  genom e d iffe rences  m a y  a t  leas t  
p a r t ly  consis t of p a ra c e n t r ic  invers ions.  
R ed u ced  h y b r id  fe r t i l i ty  is m u c h  less 
c o m m o n  in  crosses w ith in  a n d  b e tw een  
in tro g ress iv e  p o p u la t io n s .  H ow ever ,  seeds 
de r iv ed  from  crosses be tw een  in trog ress ive  
p o p u la t io n s  sh o w  decreased  g e rm in a tio n .  
B ut it seems u n l ik e ly  th a t  the  d iffe rences  
in  h y b r id  fe r t i l i ty  a re  due  to dec reased  
seed g e rm in a t io n  an d  th a t  crosses  in v o lv 
ing  severe  cy to log ica l d is tu rb a n c e s  a re  
exc lu s ive ly  re p re s e n te d  by  n o n -g e rm in a t 
ing  seeds. In  fact, the  low  c o r re la t io n  b e 
tw een  g e rm in a t io n  of h y b r id  seeds a n d  
h y b r id  fe r ti l i ty  ind ica tes  th a t  g e rm in a t io n

a n d  m a le  fe r t i l i ty  a re  no t  co n tro l led  b y  
th e  sam e  genetic  sy stem s  (Gu s t a f s s o n  
1973 a). T h e  degree  o f  red u c e d  h y b r id  
fe r t i l i ty  is a b o u t  eq u a l  in  crosses  w i th in  
in t ro g re ss iv e  p o p u la t io n s  a n d  in  c rosses  
b e tw een  these  p o p u la t io n s ,  w h ic h  in d i 
cates  th a t  evo lu tion  of c h ro m o so m a l  d i f 
fe rences  b e tw een  in trog ress ive  p o p u la 
t io n s  seem s to be r a th e r  small.

All these  fac ts  in d ica te  th a t  s t r u c tu r a l  
c hanges  a re  a n d /o r  h av e  been  es tab l ished  
in  n o rm a l  p o p u la t io n s  of A. tr iangularis .  
I n  in tro g ress iv e  p o p u la t io n s  s t r u c tu r a l  
changes  a re  e s tab l ish ed  to a m in o r  ex ten t,  
o r  if th e y  h av e  existed, can  even  be  b r o k e n  
dow n. T h e  e s tab l ish m en t  of s t r u c tu r a l  
changes  in  in tro g ress iv e  p o p u la t io n s  is 
p ro b a b ly  c o u n te ra c te d  by  s t ro n g  k a ry o -  
ty p ic  selection. B ut, th e  degree of h e t e r o 
zygosity  w ill p ro b a b ly  re m a in  h ig h  as 
long  as h y b r id iz a t io n  a n d  in t ro g re ss io n  
o c c u r  in  these  p o p u la t io n s .  I t  is r a th e r  
rem a i 'k ab le  th a t  in trog ress ion ,  m a in ly  
f ro m  A. longipes  ssp. longipes , a f fec ts  th e  
degree  of c h ro m o s o m a l  d i f fe re n t ia t io n  b e 
tw een  in tro g ress iv e  p o p u la t io n s  of A.  
tr iangularis .
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R hip idoglossum  p au cifo liu m , a New A frican  

Species o f O rchidaceae
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J o h a n s s o n , D. 1974 03 29. Rhipidoglossum paucifolium, a new African species 
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The new species Rhipidoglossum paucifolium  D. J o h a n s s . from the Nimba 
Mts in Liberia is described.

Dick Johansson, Department of Systematic Botany,  University of Uppsala, 
P.O. Box  54-1, S-751 21 Uppsala 1, Sweden.

Rhipidoglossum paucifolium  D. J o h a n s s . 
sp. nov.

Herba epiphytica; caulis brevissimus, cir- 
citer 0.5— 1.0 cm longus. Folia pauca, oblonga 
—anguste oblonga, ad 65 mm  longa et 22 
m m  lata, apice inaequaliter et acute bilobu- 
lata. Inflorescentiae descentes, usque ad 8 
cm longae, dense multiflorae.

Flores pallide virides. Sepalum intermedium 
late oblongum, subacutum, 3.5—4 x 2 .5 — 3 
mm; sepala lateralia ovato-lanceolata, acuta, 
4.5—5X 2 mm. Petala triangularia, acuta, 3— 
3.5 mm longa, prope basin 2.5 mm lata; 
omnia tepala trinervia. Labelluin leviter re- 
curvatum, convexum, late trianguläre, trilo- 
batum, 4—5X6.5—7 mm  (lobo intermedio 
triangulari, 1 mm longo; lobis autem laterali- 
bus obtuso-rotundatis) prope basin ante 
ostium calcaris callo liumili lunato instruc- 
tum; calcar cylindricum, leviter incurvatum, 
circiter 9— 10 mm, apice inflation.

Columna horizontalis, truncata, 2—2.5 mm  
longae; rostellum porrectum, trilobatum.

E p ip h y t ic  h e rb ;  s tem  e x t re m e ly  sh o r t ,  
a b o u t  5— 10 m m  w ith  n u m e ro u s  very  long  
f la t te n e d  u n b ra n c h e d  roo ts ,  a b o u t  2— 3 
m m  b ro a d ,  g rey ish . Leaves few , ob long—  
n a r ro w ly  oblong, u p  to 65 m m  long a n d  
22 m m  b ro ad ,  acute , s h o r t ly  b ilobed , d u ll  
green.

In f lo rescen ces  descending , u p  to  80 m m  
long, dense ly  m a n y -f lo w e re d ;  p ed u n c le  
u p  to 20 m m  long, w ith  a  few  sh ea th s ;  
r ach is  f lexuous, terete; b ra c t s  3— 5 m m  
a p a r t ,  1— 2 m m  long, ob tuse. F lo w e rs  p a le

green ; ped ice l in c lu d in g  o v a ry  a b o u t  4 
m m  long. M edian  sepal b ro a d ly  ob long , 
acute , 3.5— 4 m m  long, 2.5— 3 m m  b ro a d ;  
la te ra l  sepals  ovate-lanceo la te ,  acu te ,  4.5—  
5 m m  long, 2 m m  b ro a d .  P e ta ls  t r i a n g u la r ,  
acute , 3— 3.5 m m  long, n e a r  base  2.5 m m  
b ro a d ;  all tepa ls  th ree -n e rv ed .  L a b e l lu m  
s ligh tly  recu rv ed ,  convex, b ro a d ly  t r i a n 
gu la r,  t r i lobed ,  4— 5 m m  long, 6.5— 7 m m  
b ro a d ;  m e d ia n  lobe t r ia n g u la r ,  1 m m  long, 
la te ra l  lobes ob tu se ly  ro u n d e d ,  a t  the  
m o u th  of the  s p u r  w ith  a  low  ci’escent-  
s h a p e d  callus ; s p u r  s ligh tly  in c u rv e d ,  
cy lind rica l,  a b o u t  9— 10 m m  long.

C o lum n t ru n c a te ,  2— 2.5 m m  long, 
a n d ro c l in iu m  sligh tly  excavate , a n th e r  
h em isp h e r ica l ,  t ru n c a te ;  po ll in ia  g lo b u la r ,  
s tipes l in ea r-o b o v a te ,  ab o u t 1 m m  long, 
v isc id ia  s ep a ra te ,  e llip tica l; ro s te l lu m  
d irec ted  fo rw a rd s ,  tr i lobed , 1— 1.2 m m , 
m e d ia n  lobe c lub -shaped ,  v ery  sh o r t ,  
la te ra l  lobes  o b tu se ly  rec tan g u la r .

ORIG. COLL.: Liberia. Nimba Co. Saniquelle 
Distr. Nimba Mts, Seka Valley 700 m. E p i
phyte on a tall tree close to a stream. 10th 
August 1969. D ick  J o h a n sso n  572. UPS holo- 
type; isotype in K.

T h e  genus  R h ip id o g lo s s u m  w as  e s ta b 
lished  b y  S c h l e c h t e r  in  1918. I t  w as  
in c lu d ed  in  Diaphanc in the  as a sec tion  
(Section 2, R h i p id o g lo s s u m ) b y  S u m m e r - 

h a y e s  1960, b u t  re -es tab lished  as a  new  
genus b y  G a r a y  in  1972.
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Fig. 1. Rhipidoglossum paucifol ium  D i c k  J o h a n s s . sp. nov. ( D i c k  J o h a n s s o n  572). — 
A: Flowering plant, X6/7. — B: Flower with lip removed, fron t view, X7. — C: Dorsal 
sepal, X7. — D: Lateral sepal, X7. — E: Petal, X7. — F: Lip, X7. — G: Column 
with anther cap and pollinia removed, side view, X l2. — H: Rostellum, fron t view, X 14. —

I: Pollinium, Xl7.
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R. p a u c i fo l i u m  w as  fo u n d  in  the  b asa l  
p a r t s  of the  t r u n k  of a  ta ll tree, 1.5 m  
f ro m  the g ro u n d  in  a  fa ir ly  o p e n  e n v i ro n 
m en t close to a  s t re a m  in a r a in  fo res t .  
T h is  sm a ll  a n d  r a th e r  in c o n sp icu o u s  p la n t  
is easily  o v e r lo o k e d  in  the  h e a p  o f  c l im bers  
a n d  deb ris  th a t  is o f ten  fo u n d  a t  the  base  
o f  the  t ru n k s .  T h is  r a r e  p la n t  h as  on ly  
been  ob se rv ed  in  th e  ty p e  of h a b i ta t  d e 
sc r ibed  above.
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B o ta n ica l L iterature

N i l s s o n , S. (e d .) : W o r l d  P o l l e n  a n d  
S p o r e  F l o r a  1— 2. 1. F o u q u ie r ia c e a e  
(12 pp.)  b y  J. H e n r i c k s o n , a n d  2. M eny- 
a n th a c e a e  (19 pp.)  b y  S. N i l s s o n  a n d  
Pi. O r n d u f f . —  T h e  A lm q u is t  & W ikse ll  
P e r io d ic a l  Co., S tockho lm . P r ice ,  see 
below .

T h e  la te  P ro fe s so r  G u n n a r  E r d t m a n  
h a d  g re a t  h o p e s  fo r  this f lo ra l  p ro je c t  
d u r in g  the  la s t  y ea rs  of h is  life. I n  fac t  a 
f o r e r u n n e r  to  it, “W o r ld  P o lle n  F l o r a ” , 
a p p e a re d  in  1970. F o u r  fam ilies  w e re  p u b 
lished : B a t idaceae ,  C oria riaceae , Globu- 
la r ia c e a e  a n d  G yrostem onaceae ,  i.e. th e y  
w ere  sm a ll  fam ilie s  as a re  F o u q u ie r ia c e a e  
a n d  M en y an th a ceae ,  the  f i r s t  tw o  to a p 
p e a r  in  “ W o r ld  P o lle n  a n d  S p o re  F l o r a ” .

I f  th e  “o ld ” a n d  “n e w ” f lo ras  a re  c o m 
p a re d  it  is n o t  d if f icu lt  to f in d  a c o m m o n  
d e n o m in a to r :  th e  a s p i ra t io n  to d ea l  w ith  
s m a l l  fam ilie s  w i th  a  p ro b le m a t ic a l  ta x o 
n o m ic  pos ition .  A m ong  fam ilies  soon  to 
be  p u b l ish e d  in  “W o r ld  P o l le n  a n d  Spore  
F l o r a ” a re  D ich ap e ta laceae ,  D id ie raceae , 
L e c y th id a c e a e  (a s o m e w h a t  la rg e r  fam ily)  
a n d  R h o ip te leaceae .  T h is  e f fo r t  to  tack le  
in  th e  f i r s t  p lace  ta x o n o m ic  d iff icu lties  
is of g re a t  va lue . I t  m a k es  th e  f lo ra  a 
so u rce  of in te re s t in g  a n d  u se fu l  in f o r m a 
t io n  to th e  ta x o n o m is t  w ith  a  re la t iv e ly  
l im ited  e x p e n d i tu re  of w o rk  a n d  m oney . 
T h a t  u se fu l  c h a ra c te r s  f ro m  po llen  m o r 
p h o lo g y  can  be  used  in  ta x o n o m y  fo r  
la rg e r  fam ilies  as w ell h a s  b e e n  sh o w n  
b y  v a r io u s  a u th o rs ,  fo r  ex a m p le  fo r  
L am iac eae  b y  R. W u n d e r l i c h .

T h e  p u b l ic a t io n  of th is  f lo ra  h a s  been  
p re c e d e d  b y  m u c h  p la n n in g  b y  specia lis ts .  
As a  re su l t  th e  co n ten ts  a re  w ell-ba lanced ,  
a n d  de ta i led  in s t ru c t io n s  fo r  c o n t r ib u to rs  
a re  given.

I t  m a y  be a sk ed  w h y  such  re -p la n n in g  
w as  n ece ssa ry  so soon  a f te r  the a p p e a ra n c e  
of “W o r ld  P o l le n  F l o r a ” . T h e  qu es tio n  
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a n sw ers  itse lf  if w e co n s id e r  th e  ev o lu tio n  
of re sea rch  on  p o llen  a n d  spores .  T e c h n i
ques  w i th in  e lec tro n  m ic ro s c o p y  an d  
espec ia lly  s c a n n in g  e le c t ro n  m ic ro sc o p y  
(SEM) h av e  g iven  us exce llen t ro u t in e  
m e th o d s  fo r  i l lu s t ra t in g  deta ils  o f  po llen  
a n d  spores ,  w h e re  fo rm e r ly  th ey  h a d  to  
b e  p a in s ta k in g ly  d ra w n .  (Optical s tud ies  
w ith  th e  l igh t m ic ro sc o p e  are , h o w ev e r ,  
as im p o r ta n t  as ever.) T im e  h a s  s u d d e n ly  
su p p lie d  the  b o ta n is t  w ith  too ls  m o s t  
su itab le  fo r  w o rk  on  th is  f lo ra .  P o llen  
g ra in s  a re  n o th in g  b u t  d ev e lo p in g  m ic ro 
spores  so th a t  i t  is n a tu r a l  th a t  sp o re s  of 
c ry p to g a m s  a re  n o w  in c lu d e d  in  th e  f lo ra .  
F in a l ly ,  th e  f lo ra  h a s  of necess ity  been  
a d a p te d  so th a t  the  s t ra in e d  eco n o m ic  
re so u rces  h av e  b een  p u t  to e ffective  use 
b y  a co n d en sed  a n d  u n i fo rm  t r e a tm e n t  of 
the  in fo rm a tio n .

E a c h  p la n t  g ro u p  is dea l t  w i th  in  the  
f lo ra  in  a  s e p a ra te  a r t ic le  w i th  a  s u m m a r y  
in  E ng lish . F irs t ,  th e  m a in  c h a ra c te r is t ic s  
of th e  g ro u p  c o n c e rn e d  a re  g iven to g e th e r  
w i th  c u r r e n t  v iew s o n  its sy s tem a tic  po s i
tion. T h e n  com es  a c o m p re h e n s iv e  d e 
s c r ip t io n  of p o llen  a c c o m p a n ie d  b y  SEM 
an d  ligh t m ic ro sc o p y  i l lu s tra t io n s .  F e a 
tu re s  of p a r t i c u la r  in te res t ,  v a r ia t io n  in 
the  g ro u p ,  d iv is ion  in to  p o l len  types  an d  
p o llen  keys  fo llow , a n d  a t th e  end of the 
“a r t ic le ” a re  g iven  u p - to -d a te  ta x o n o m ic  
c o m m en ts  based  w h e re  possib le  o n  the 
n ew  p a ly n o lo g ica l  d a ta  in  th e  f lo ra .  T h e  
m a te r ia l  in v es t ig a ted  is c ited  in  deta il 
(w hich  p e rm i ts  of f u tu r e  rev is io n  of 
d e te rm in a t io n s ) ,  a n d  th e  re fe ren c es  to  
l i te r a tu re  a re  cop ious.

T h u s  each  g ro u p  is p la ced  n o t  in  a 
n a r r o w  p a ly n o lo g ica l  circle, b u t  w i th in  a 
f r a m e w o rk  of co m p a ra t iv e ,  a l l - ro u n d  d is 
cussion, w h ich  h e lp s  to  c o m m u n ic a te  the  
resu lts  to  the  sy s tem atis ts .

T h is  is the  v e ry  pos itive  im p re s s io n  I 
hav e  rece ived  of th e  f i r s t  tw o  fascic les .
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F o u q u ie r ia c e a e  is still a r idd le  to t a x o 
nom ists .  T h e re  a re  ce r ta in  s im ilarities  in 
po llen  m o rp h o lo g y  w ith ,  fo r  exam ple , 
Cobaea  in th e  P o lem on iaceae ,  in  the  
v ic in ity  o f  w h ic h  it w o u ld  be  n a tu ra l  to  
p lace  it, w e re  it n o t  fo r  the b itegm ic  
ovules (not o th e rw ise  fo u n d  am o n g  
sy m p e ta lo u s  fam ilies  th a t  m ig h t be c o n 
s idered  as  po ss ib ly  re la ted ) .

M e n y a n th a c e a e  is u su a l ly  cons idered  to 
be closely  re la te d  to G entianaceae. P a lyno -  
log ically  i t  is so m e w h a t  h e te rogeneous : 
th e  ty p e  of po llen  fo u n d  in  M e n y a n th e s  
a n d  F aur ia  be ing  s im ila r  to th a t  in ce r ta in  
G entianaceae , w h e re a s  the  po llen  g ra ins  
of Nym pho ic le s ,  fo r  exam ple , a re  so m e
w h a t  d if fe re n t .  T h u s  new  p ro b lem s  arise, 
a fac t  th a t  m u s t  be ta k e n  in to  acc o u n t  
w h e re  o th e r  b ra n c h e s  of ta x o n o m ica l  
re se a rc h  a re  conce rned .

As s ta te d  in  the  in t ro d u c t io n  to the  
flo ra ,  it “w ill h o p e fu l ly  aid  scien tis ts  in  
v a r io u s  a re a s  of re se a rc h  su ch  as p la n t  
ta x o n o m y ,  p a leo b o tan y ,  geology, ecology, 
m e li t to p a ly n o lo g y  a n d  a e ro b io lo g y ” . T h e re  
is no  d o u b t  th a t  p a ly n o lo g y  is one of 
seve ra l  fie lds th a t  the  ta x o n o m is t  m u s t  use 
to b r in g  g ross  system atics  in  line w ith  
m o d e rn  te ch n ica l  resources .

T h e  “ W o r ld  P o llen  a n d  Spore  F l o r a ” 
is th u s  a  v e ry  im p o r ta n t  w ork , a n d  it is 
to be h o p e d  th a t  econom ic  s u p p o r t  will 
be  sec u re d  to ensu re  its co n t in u ed  p u b l i 
cation . I t  is d is tr ib u te d  a n n u a l ly  in tw o 
fascic les  ( toge ther  a p p ro x im a te ly  32 pp.) 
f ree  of ch a rg e  to su b sc r ib e rs  to “ G ra n a ” , 
an  In te rn a t io n a l  J o u rn a l  of P a lyno logy . 
It m a y  a lso  be  o rd e re d  sep a ra te ly  fo r  Sw. 
k r .  50 p e r  a n n u u m .

R o l f  D a h l g r e n

V a l e n t i n e , D. H. (e d .) : T a x o n o m y ,  
P h y t o g e o g r a p h y  a n d  E v o l u -  
t  i o n. —  A cadem ic  Press, L o n d o n  & N ew  
Y ork  1972. 431 pp . P r ice  £  7.20.

T h is  hook  con ta in s  the  r e p o r ts  of a 
c o n fe ren c e  h e ld  a t  the  U n ivers ity  of 
M an ch es te r  f r o m  S ep tem ber  9— 11, 1971,

b y  the  L in n a e a n  Socie ty  of L o n d o n ,  the 
B o ta n ica l  Society of th e  B r i t ish  Is les  a n d  
the  In te rn a t io n a l  O rg an isa t io n  of P la n t  
B iosys tem atis ts .

T h e  p u rp o s e  of the  co n fe ren c e  w as  to 
dea l m a in ly  w ith  h o w  the  re su lts  o f  bio- 
sy s tem a tic  a n d  o th e r  in t r ic a te  ta x o n o m ic  
r e s e a rc h  can  be p u t  to use  in  p h v to -  
g eo g rap h ic  p rac tice .  At the  sam e  t im e  the 
v a lue  of p la n n in g  su ch  in v e s t ig a t io n s  on 
th e  basis  of p h y to g e o g ra p h ic  a n d  geo
logical d a ta  a n d  h y p o th e se s  w as  d e m o n 
stra ted .

T h e  p ro b le m s  of en d em ism , e spec ia lly  
in s u la r  a n d  m o u n ta in  en d em ism , to o k  up  
a  g rea t dea l of th e  con fe rence .  In  th is  
p a r t  in  p a r t i c u la r  th e re  a p p e a r s  to be  a 
r is in g  in te re s t  on  th e  p a r t  of p h y to 
g e o g rap h e rs  to look fo r  e x p e r im e n ta l  a n d  
o th e r  b io sy s tem atic  ev idence a b o u t  g ro u p s  
o f  endem ics  a n d  ta x a  w ith  d is ju n c t  d i s t r i 
bu tio n s .  E u ro p e a n  m o u n ta in  en d em ism , 
as one of th e  m a in  keys to th e  h is to ry  
of E u ro p e a n  a lp ine  a n d  m o n ta n e  flo ras ,  
is h a n d le d  b y  C. F a v a r g e r . S im ila r  
p ro b le m s  in  re la t io n  to A fr ican  m o u n ta in s  
a re  d iscussed  b y  J. K. M o r t o n . M o r t o n ’s 
p a p e r  ends  w ith  the  co n c lu s io n  th a t  the  
o rig in  of W  A frican  m o u n ta in  f lo ra s  
m u s t  be u n d e rs to o d  as a c o m b in a t io n  of 
c l im atic  changes  a n d  lo n g -d is tan ce  d is 
persa l.  I s la n d  en d em ism  is d iscussed  by 
W . G r e u t e r  a n d  A. S t r i d  fo r  E u r o p e a n  
is lands, fo r  the  C a n a ry  I s la n d s  b y  D. 
B r a m w e l l  a n d  fo r  th e  C a r ib b ean  Is lan d s  
b y  B.  M o r l e y . In  m a n y  of th e  c o n t r ib u 
tions  the ro le  of in s u la r  a n d  m o u n ta in  
iso la tion  as a d r iv ing  fo rce  w i th in  p la n t  
ev o lu tio n  is s tressed . I t  is th e re fo re  
a s to n ish in g  to  f ind  in  G r e u t e r ’s p a p e r  
th e  th e o ry  th a t  su b se q u e n t  to  iso la t io n  
p ra c t ic a l ly  all d if fe re n t ia t io n  en d s  u p  in 
a  s ta te  o f  “n o n -e v o lu t io n ”, so th a t  on ly  
th e  r e m n a n ts  of a p reex is t in g  d iv e rs i ty  
rem a in .

T h e  spec ia l p ro b lem s  of d i f fe re n t ia t io n  
in  f lo ras  w h o lly  o r  p a r t ly  dei’ived  as a 
re su l t  of long -d is tance  d isp e rsa l  a re  d is 
cussed  fo r  H a w a i ia n  ta x a  b y  G. W . G i l l e t , 
fo r  New Z ea lan d  b y  P. H. R a v e n . T hese
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tw o  c o n t r ib u t io n s  h av e  been  p la c e d  in 
d i f fe re n t  sections, w h ic h  p a r t ly  d isguises 
the  s im i la r i ty  of the resu lts  r e p o r te d  in  
th e m . In  b o th  cases th e re  a re  in d ica tio n s  
th a t  g ro u p s  re ta in in g  in te r fe r t i l i ty  b e tw ee n  
d if fe re n t ia t in g  ta x a  a re  fa v o u re d  in  such 
s i tu a tio n s .

T h e  co m p lex  of d is ju n c t  d is t r ib u t io n s  
a r e  d iscu ssed  fo r  d if fe re n t  a rea s  b y  H. 
H a r a , J. K o r n a s , D. F. C u t l e r , O. T. 
S o l b r i g , T. W . B ö c h e r  a n d  D. M. M o o r e . 

I n  M o o r e ’s p a p e r  in  p a r t i c u la r  th e  
necess i ty  fo r  a  c loser  s tu d y  of each  in d i 
v id u a l  case is s tressed , c o n ce rn in g  b o th  
th e  a c tu a l  b io log ica l re la t io n s  of the  d is 
ju n c t  p a r t s  a n d  the d isp e rsa l  c a p a c i ty  
etc. O u r  in c re a s in g  k n o w led g e  of deta ils  
o f  c o n t in e n ta l  d r i f t  a n d  o th e r  pa leo- 
g e o g ra p h ic a l  p h e n o m e n a  h a s  also been  
in c lu d e d  in th e  d iscuss ions  an d  te n d s  to 
r e d u c e  th e  a m o u n t  of p u re  sp ecu la t io n  
th a t  h a s  fo rm e r ly  a lw ay s  b u rd e n e d  p h y to -  
g e o g ra p h y .

A m ong  th e  severa l a r tic le s  on m o re  
g en e ra l  p ro b le m s  th e  in t ro d u c to ry  p a p e r  
b y  G. L. S t e b b i n s  sh o u ld  be m e n tio n ed .  
S t e b b i n s  ru le s  out th e  old theo rie s  th a t  
m esic  t ro p ic a l  h a b i ta ts  w e re  the  cen tre  
o f  o r ig in  a n d  d if fe re n t ia t io n  fo r  the  
an g io sp e rm s .  H e show s th a t  m a n y  g ro u p s  
d isp la y  g rea te s t  d ive rs i ty  a n d  p ro b a b ly  
o r ig in a te d  in  sem i-a r id  h ab i ta ts .  H is p r o 
je c t io n  b a c k w a rd s  of these  conc lusions  
to in d ica te  th e  w h e re a b o u ts  of th e  f i r s t  
s tages  of an g io sp e rm  ev o lu tio n  is m o re  
sp ecu la t iv e  a n d  w ill no  d o u b t  give r ise  to 
f u r t h e r  d iscussion .

In  th is  rev iew  it h a s  on ly  been  possib le  
to  re fe r  to  som e of the  m a n y  in te res t ing  
ar tic le s  in  th e  book . As th is  book  is well 
d isp o sed  a n d  cen tres  on  p ro b lem s ,  it is 
o f  g re a te r  c o m m o n  in te re s t  th a n  m o st  
c o n fe ren c e  p a p e rs .  T h ro u g h  its b ro a d  
e x p o s u re  of n e w  lines of th o u g h t  as w ell 
as  in  w o rk in g  m e th o d s ,  it gives a positive  
p ic tu re  of th e  fu tu re  of ta x o n o m ic  phy to -  
g eo g rap h y .

S v e n  S n o g e r u p

K u l l e n b e r g , B. & S t e n h a g e n , E .  (eds .): 
T h e  E c o l o g i c a l  S t a t i o n  o f  
U p p s a l a  U n i v e r s i t y  o n  Ö l a n d  
1963— 1973. —  Zoon. A J o u r n a l  of Zoo
logy, Suppl. 1. U p p sa la  1973. 150 pp.

U p p sa la  U n iv e rs i ty ’s E co log ica l  Station 
is loca ted  o n  Ö land , a  long, lo w  is land  
s i tu a ted  in  the  s o u th e rn  B altic  n e a r  the  
eas t  coas t of Sw eden. D ue to th e  special 
c l im atic  a n d  e d a p h ic  cond itions  p rev a i l in g  
on  the  is la n d  th e  f lo ra  a n d  f a u n a  a re  
r ic h ly  v a r ied  a n d  com prise  m a n y  species, 
desp ite  th e  re la t iv e ly  sm all size of the
island . In  p a r t i c u la r  the  vege ta t ion  on the  
Gi’eat A lvar is m o re  o r  less u n iq u e  an d  
th e re  a re  m a n y  p lan ts ,  s o u th e a s te rn  as 
w ell as m o re  o r  less a rc t ic -a lp in e ,  d is 
p lay in g  g rea t  d is ju n c tio n .  T h ese  elem ents  
of Ö la n d ’s f lo ra  a re  co n s id e re d  to be
re lic ts  of f lo ra s  f ro m  the  a rc t ic  and  
w a rm e r  p e r io d s  of L a te  P le is to cen e  an d  
H olocene  tim es. T h e  g rea t v a r ie ty  of s p e 
cies m a k es  Ö lan d  well su ited  to th e
p u rp o s e  of b io log ica l research .

T h is  v o lu m e  p re sen ts  w o rk  th a t  h as  
b een  c a r r ie d  o u t  a t  the  E co log ica l S ta tion  
d u r in g  a te n -y e a r  period , 1963— 1973. T h e  
re s e a rc h  p ro g ra m m e  is m a in ly  co n ce rn ed  
w ith  fo u r  m a jo r  p ro jec ts :  (1) T h e  b io 
logical fu n c t io n  a n d  chem ica l s t ru c tu re  
of n a tu ra l  o d o ro u s  co m p o u n d s .  T h e
en tom olog is t  B. K u l l e n b e r g  is one of 
th e  p ioneers  in  the  s tu d y  o f  th e  p o l l in a 
tion  ecology of O p h r y s  L. (O rch idaceae).
(2) B ioc lim ato logy  of insects. (3) E x te rn a l  
p a ra s i te s  of the  hedgehog . (4) T e r re s t r ia l  
phy to eco lo g y  w ith  re fe ren c e  to the  p ecu l ia r  
vegeta tion  of Ö land : th e  re la t iv e ly  lu x 
u r ia n t  d ec id u o u s  fo res t  types  an d  the  
A lvar vegeta tion . T h e re  a re  s tud ies  of p a s t  
a n d  p re s e n t  ch an g es  in  dec iduous  fo res t  
vegeta tion , a n d  th e  in f lu en ce  of g raz ing  
by  sheep  on  the  vegeta tion  on  the  l im e 
s tone  h ea th .

F o r  the  b o ta n ic a l  ta x o n o m is t  it is 
w o r th  w h ile  k n o w in g  the  ex istence of the  
Eco log ica l S ta t io n  on  Ö land. Scientis ts  
w o rk in g  o n  m a te r ia l  from  Ö land  h av e  the  
o p p o r tu n i ty  of v is it ing  the  E co log ica l Sta-
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tion fo r  sh o r t - te rm  stays  in  o rd e r  to 
c a r r y  o u t  fie ld  s tud ies  o r  collec t m a te r ia l .

B o ta n is ts  in te n d in g  to visit Ö land  fo r  
s c ien t if ic  p u rp o s e s  a re  re c o m m e n d e d  to 
w r i te  in  a d v a n c e  to U p p sa la  U n iv e rs i
te ts  ek o lo g isk a  s ta t ion , Ö lands  Skogsby, 
8-380 60 F ä r je s ta d e n ,  Sweden.

B j ö r n  W i d é n

F e r r y , B .  W ., B a d d e l e y , M .  S., a n d  
H a w k s w o r t h , D. L. (eds .) : A i r  P o l l u 
t i o n  a n d  L i c h e n s .  —  U n ivers ity  
o f  L o n d o n .  T h e  A th lone  P ress .  L o n d o n  
1973. 389 pp . M any  figures, tab les  an d  
m a p s  in  the text. P r ice  £  6.25 (cloth).

F o r  m o re  th a n  a c e n tu ry  the  sensitiv ity  
of l ich en s  to a i r  p o l lu t io n  h as  been  
ack n o w led g ed .  In  a classical s tu d y  of the  
lichen  f lo ra  of the  L u x e m b o u rg  G arden  
in  P a r is ,  N y l a n d e r  (1866) s tates: “ La 
p lu p a r t  des l ichens  sem b len t  fu i r  les villes, 
et ceux  q u ’on  v re n c o n t re  n ’y  a r r iv e n t  
so u v en t  q u  å  u n  d év e lo p p em en t incom ple t ,  
å  u n  é ta t  so réd ifé re  ou  to u t  å  fa i t  s té r i le ” . 
T h e  l i te r a tu r e  on  these  p ro b le m s  is ex 
ceed in g ly  r ic h ;  especia lly  d u r in g  the  p a s t  
few  decades  a g rea t  deal h a s  been  p u b 
lished. In  h is  p a p e r  on  “T h e  N a tu re  of 
S to c k h o lm ” , S e r n a n d e r  (1926) develops 
th e  co n ce p ts  “ lichen  d e s e r t” (for the  
c e n t r a l  p a r t  of the  city  w h ic h  is qu ite  
devo id  of l ichens) ,  “s trugg le  z o n e ” (m ore  
o r  less in  the  su b u rb s ,  w here  m o s t  l ichens  
a re  p o o r ly  deve loped  o r  dam aged) a n d  
“n o r m a l  z o n e ” (beyond the l im its  of a ir  
p o l lu t io n  effects).

M an y  s im ila r  investiga tions h av e  been  
c a r r i e d  ou t  d u r in g  the  pas t  f if ty  years ,  
m a in ly  in  u r b a n  a n d  in d u s tr ia l  a reas  in 
E u ro p e  a n d  N o rth  A m erica. In fo rm a t io n  
f ro m  o th e r  g eo g rap h ica l  reg ions  show s the  
sam e  tren d .  I t  is c lea r  th a t  the  negative  
effec t o f  a i r  p o llu t io n  on lichen  vege ta tion  
is a  u n iv e rs a l  p h en o m en o n .

T h e  p re se n t  v o lum e is a n  exce llen t 
in t ro d u c t io n  to these  p ro b le m s  a n d  a 
c o m p re h e n s iv e  and  u p -to -da te  su rv e y  of 
the v a r io u s  k in d s  of re se a rc h  c a r r ie d  ou t

in th is field. I ts  p u b l ic a t io n  w as  in i t ia ted  
a t  the  F i r s t  In te rn a t io n a l  M ycological 
Congress h e ld  a t E xeter ,  E n g la n d ,  in 
Sep tem ber,  1971. Several artic les  have  
th e ir  o rig in  in  p a p e rs  re a d  by th e i r  a u th o rs  
a t  th is  conference .

A ccord ing  to  c u r r e n t  op in ion , th e  cause  
of the  h a r m f u l  effects  of p o l lu ted  a ir  on 
lichens a n d  o th e r  o rg an ism s  is s u lp h u r  
d ioxide a n d  its deriva tives, no t  “ s m o k e ” 
in  g enera l as w as  believed  ea r l ie r .  T he  
p ro d u c t io n ,  d isp e rsa l  a n d  fa te  of S 0 2 is 
t r e a te d  in  an  in t ro d u c to ry  c h a p te r  b y  P. 
J. W . S a u n d e r s  an d  C. M. W o o d . “T he  
effec t of a i rb o rn e  f lu o r id e s ” is d iscussed  
b y  Ö.  L .  G i l b e r t , a n d  “T h e  e ffec ts  of 
o th e r  a i r  p o l lu ta n ts ” ( rad ia t ion  effects, 
fer ti lizers ,  sm oke  etc.) b y  P. W . J a m e s . 
T. H. N a s h  h as  w r i t te n  a  u se fu l c h a p te r  
o n  “T h e  effect of a ir  p o llu tio n  o n  o th e r  
p lan ts ,  p a r t ic u la r ly  v a s c u la r  p l a n t s ” i n 
c lud ing  a  su rv ey  of the  v ery  r ich  l i te ra tu re  
in  th is  field. “T h e  d ro u g h t  h y p o th e s i s ” ,
i.e. a  th e o ry  developed  by  the  la te  Dr. J. 
R y d z a k  (Po land) w h o  co n s id e re d  the  
low ering  of h u m id ity ,  n o t  “tox ic  g ases” 
to be the  m a in  f a c to r  lim it ing  th e  lichen  
vegeta tion  of u r b a n  areas,  is sc ru tin ized  
crit ica lly  b y  B. J. C o l l i n s .

T h e  c lass ical a p p ro a c h  to s tud ies  of the  
effects  of a i r  p o l lu ta n ts  o n  l ich en s  has  
been  to m a p  th e  p re s e n t  d is t r ib u t io n  of 
ce r ta in  l ichen  species in u r b a n  areas,  
o f ten  in  c o m p a r iso n  w ith  th e i r  f r e q u e n c y  
in  the  p a s t  cen tu ry ,  w h e re  such  d a ta  are  
availab le . Several a rtic les  (by D .  L .  H a w k s 
w o r t h , F .  R o s e , J. L a u n d o n  et al.) deal 
w ith  the p a s t  an d  p re s e n t  d is t r ib u t io n  of 
l ichens  in  m o re  o r  less po llu ted  d is tr ic ts  
of G reat B rita in .

A lthough  it is ce r ta in  th a t  s u lp h u r  
d ioxide  is the essen tia l f a c to r  in  a ffec ting  
l ichen  g ro w th  a n d  d is tr ibu tion ,  the  p h y s io 
logical a n d  b io ch em ica l  p a th w a y s  in  these 
changes  a re  still im p e rfec t ly  k n o w n .  T he 
phys io log ica l  aspects, especia lly  p h o to 
syn thes is  a n d  re sp ira t io n ,  of th e  decline 
of lichens in  p o llu ted  a rea s  a re  t r e a te d  by  
L .  C. P e a r s o n , J. F .  F a r r a r , M .  S. B a d 
d e l e y , B. W . F e r r y  et al. An im p o r ta n t

B ot. N o tise r, v o l. 127, 1974



156 BOTANICAL LITERATURE

p a r t  of th is  p rocess  seem s to be th e  d e 
s tru c t io n  (reduction) of c h lo ro p h y l l  A.

T h e  Sw edish  re a d e r  w ill n o tice  m e n 
tion  of o u r  G o v e rn m e n t’s e f fo r ts  to red u ce  
s u lp h u r  d ioxide levels in  u r b a n  a rea s  
t h ro u g h  the  p ro h ib i t io n  of p e tro l  a n d  
o th e r  oil p ro d u c ts  co n ta in in g  a h igh

p e rc e n ta g e  of s u lp h u r .  U n fo r tu n a te ly ,  the  
re su lts  of these  e f fo r ts  h a v e  b een  delayed , 
as, fo r  eco n o m ic  reaso n s ,  th e  use  of these  
d a n g e ro u s  oils h a s  been  te m p o ra r i ly  p e r 
m itte d  ag a in  d u r in g  the  p re s e n t  oil crisis.

O v e  A l m b o r n
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IN MEMORIAM

Stenbergs, 1967

G ustaf VI A d o lf 1 8 8 2 — 1 9 7 3

G u s t a f  VI A d o l f , King of Sweden, 
p a ssed  aw a y  on  S ep tem ber  15th, 1973 at 
th e  age of n ine ty -one . H e becam e  an  
h o n o r a r y  m e m b e r  of the  L und  B o tan ica l 
Socie ty  in 1898 a n d  its P a t ro n  in 1950.

M ost of us a re  acq u a in te d  w ith  the  la te  
K ing G u s t a f  A d o l f ’s in te res t  in  a r c h a e o 
logy a n d  the f ine  a rt ,  in  connec tion  w ith  
w h ich  h e  p a r to o k  p e rso n a lly  in  fie ld  w o rk  
as w ell as ac t in g  as a co llec tor a n d  donor.  
His in te re s t  in  b o ta n y  is a lm o s t  equa lly

w ell k n o w n  a n d  began  a t  a  v e ry  early  
stage. In  p a r t ic u la r ,  a p p l ied  b o ta n y  
a t t ra c te d  h im . D u r in g  the  v ery  la s t  s u m m e r  
of h is life he  took  an  ac tive  p a r t  in 
p ra c t ic a l  h o r t ic u l tu re ,  c o n t in u in g  to  show  
the  a rd e n t  devo tion  a n d  ene rgy  th a t  w as 
so ty p ica l  of h im .

T h e  L u n d  B o tan ica l  Socie ty  ow es its 
fo rm e r  h o n o r a r y  m e m b e r  a n d  P a t r o n  a 
g rea t d eb t  of g ra ti tu d e .  Requiescci t  in pace.

T h e  E d i t o r
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