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75. Juncus articulatus X bulbosus

This hybrid  is caespitose, with only 
short and weakly developed rhizomes, 
often with bulb-like swellings of some 
straw bases. It is usually only 10— 20 cm 
high. Each well-developed stem has 4—8 
leaves and often several short basal inter­
nodes. The leaves are unitubulose, per­
fectly septate, like those of the ./. articula­
tus parent. In the upper  leaf axils are 
often new shoots which often give rise to 
short but distinct rhizomes. The inflores­
cence usually consists of only 3— 8 heads, 
which are few-flowered at early anthesis 
hut may later become enlarged by con­
tinued flowering. Development of shoots 
in the heads, simulating vivipary, often 
occurs also. The tepals are all obtuse, 
though often changed by deformation of 
their scarious margins, the outer ones usu­
ally having a small mucro, the inner ones 
entire and often longer. The capsule never 
develops beyond the state of a ripe ovary, 
hut withers and persists after anthesis 
with depressed sides and remnants of the 
stigmas, which are not shed in any regular 
way.

This hybrid  has never been found to

1 N i l s s o n  is re sp o n s ib le  for the draw in gs  
and S n o c e r u p  for  the  text.
1 4

produce any seeds, not even after free 
flowering with the parents. Pollen develop­
ment is also quite irregular. J. articulatus 
X bulbosus is only known from a few 
localities in NE. Skåne, Sweden. Thus it 
m ay  represent only one or a few clones. 
See further  S n o g e r u p  1960.

76. Juncus acutiflorus X articulatus

This hybrid is usually tall and vigorous. 
Each  stem usually has 3—4 leaves. The 
inflorescence is composed of many, usu­
ally 20— 40 heads. The heads are usually 
enlarged by continued flowering, thus 
comprising a mixture of younger and 
older flowers. The flowers are small com­
pared  with those of the other hybrids, 
an d  the tepals arc all acute to apiculate, 
the inner ones usually being longer. The 
capsule is narrow  and tapering, resembling 
m ost closely that of ,/. acutiflorus, and is 
well developed though empty.

./. acutiflorus  X articulatus is almost 
completely seed-sterile, only rarely one or 
a few seeds forming in some capsules. 
Probable backcrosses to ,/. articulatus  have 
been found in several places in S . Eng­
land, and similar occurrences should be 
looked for (cf. T i m m  & C l a p h a m  1940). 
Only 2n =  60 is known for primary hy- 
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Fig. 75. Juncus ar t iculatusXbuIbosus .  —  A: Habit, in early anthesis,  X0.5. —  B— C: 
Older inflorescences, XO.5. —  D: Tepals and stamens, X l5 .  —  E: Degenerated ovary,

X 15.

brids, 2n =  80 for the supposed back- 
crosses.

This hybrid has been collected on m any 
localities in C. and W. E urope, and  even 
received the nam e J. acutiflorus  var. multi-  
f loras  W e i h e . In Scandinavia, however, 
it has only been found at one place, at
Bot. N otiser, vol. 125, 1972

Jylland, par. Seem, n ear lake Munkeso 
( M a t t i s s o n  3031).

77. Juncus anceps X articulatus
In its general hab it this hybrid  is m ost 

like ./. anceps, though  often  laxly caes- 
pitose. The steins are com paratively  thick,
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Fig. 76. Juncus acut i f lorusXart iculatus.  —  A: Habit, X0.5. —  B: Head enlarged by con­
tinued flowering, X5. —  C: Tepals and stamens, X15. —  D: Capsule, X l5 .

w ith  usually  3— 4 leaves. The in flores­
cence is com posed of m any sm all, few- 
flow ered heads and is usually  contracted. 
The tepals are dark, obtuse, w ith broad  
scarious m argins. The capsule is short,

broad, hut u sually  acute, often m uch re­
sem bling that of anceps,  though w ith  
depressed sides.

J. anceps  X art iculatus  is alm ost com ­
pletely  seed-sterile, on ly  in single capsu les  
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Fig. 77. Juncus ancepsXarticulatus .  —■ A: 
Habit, X0.5. —  B: Tepals and stam ens, X l5 . 
— Capsule, X 15.

are one or a few seeds developed. All 
chromosome counts give 2n =  60, indicat­
ing p r im ary  hybrids.

This hybrid is often found where the 
parents occur together. As it is vigorous 
it propagates vegetatively and is thus often 
abundan t when present.

78. juncus alpinus ssp. alpinus X articu­
latus

This hybrid  is tall bu t thin-stemmed 
and usually not as vigorous as the others 
in the group. Its rhizome is creeping 
though often short-noded. The prim ary 
branches of the inflorescence are usually 
patent or almost so. The flowers are dark  
and usually almost as small as in ./. alpi- 
iius. The tepals are b road  and the inner 
ones, at least, broadly obtuse. The ca p ­
sule is less obtuse than  in the .7. alpinus  
parent,  usually shorter  than  the tepals, 
well developed though with depressed 
sides. The mucro of the capsule is rather  
thick.

,/. alpinus  ssp. alpinus  X articulatus is 
usually quite seed-sterile, only rarely are 
one or a few seeds form ed in single cap ­
sules. F2 specimens from  an artificial 
hybrid  have been cultivated, and they 
proved to have varying higher chrom o­
some numbers. In hybrids from natural 
localities, however, only 2n =  60 has been 
found, even in specimens deviating in the 
direction of ,/. articulatus.  This probably 
indicates that only the pr im ary  hybrids 
succeed in establishing themselves in 
nature.

This hybrid has been collected or ob­
served in a large num ber  of the localities 
where the parental species occur together. 
It often produces flowering stems later in 
the year than the parents,  and is thus 
easily detected in the autumn.

79. Juncus alpinus ssp. nodulosus X ar­
ticulatus

This hybrid is ra the r  variable in habit, 
but always apparently  vigorous, producing 
several strong flowering stems from a
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creeping rhizome. The inflorescence usu­
ally consists of few heads and its pr im ary  
branches are ±  erect. The tepals are vari­
able in form  and colour, hu t the inner 
ones are always obtuse. The capsule is 
well developed, m ay even exceed the 
tepals, hut its sides become depressed in 
the m ature  state.

J. alpinus  ssp. nodulosus  X articulatus 
is almost completely seed-sterile, only in 
some capsules are one or  a few seeds 
formed. Such seeds, formed after free 
flowering with the parents, have germin­
ated well in greenhouse tests. They gave 
rise to plants of reduced vigour with 
varying higher chromosom e numbers. In 
specimens collected from  natura l popula­
tions, however, only the num ber 2n —60  
has been found. Thus probably  only the 
pr im ary  hybrids have succeeded in estab­
lishing themselves.

This hybrid is often found  where the 
parents occur together, and  when present 
it is usually abundant.  Because of its vege­
tative vigour it propagates rapidly and 
may even out-number the parents in the 
littoral zone of oligotrophic lakes.

Subgen. Juneus
Leaves all basal, terete, nonseptate, p u n ­

gent, auricles lacking. Stems and leaves 
mainly filled with a parenchym a of 
rounded cells, vascular bundles distributed 
over all or most of the transect. Involucral 
bracteoles lacking, flowers usually in 
heads. Seeds with a persistent seedcoat. 
x =  24, but with m any reports  of divergent 
chromosome numbers in the literature, 
chromosomes extremely small and partly 
heterochromatic.

Subgenus J uncus  contains 12 species 
mainly occurring in w arm  temperate to 
tropical areas, predom inantly  in saline 
environments. In Scandinavia it is only 
represented by one species.

80. Juneus maritimus L a m a r c k  1 789

Perennial,  with stems in rows from  a 
creeping rhizome, in some localities laxly

Fig. 78. Juneus alpinus ssp. a l p i n u s X arti­
culatus.  —■ A: Habit, X0.5. —  B: Tepals and 
stamens, X15. —  C: Capsule, Xl 5 .

caespitose due to more frequent forkings 
of the rhizome. No intravaginal shoots 
formed. Stems 50— 100 cm high, usually 
1.5— 2 mm thick, with a few leafless 
sheaths and 2— 4 basal leaves. Leaves 
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Fig. 79. Juncus al pinus  ssp. nodulosusXart i -  
culatus.  —  A: Habit, X0.5. —  B: Tepals and 
stamens, X15. -— C: Capsule, X15.

terete, nonseptate, pungent, stems and 
leaves + stria te from  subepiderm al scler- 
enchym a bundles, m edulla of rounded  
cells, vascu lar bundles distributed over all 
or m ost of the transect, stom ata lowered, 
auricles lacking. Inflorescence m any-flow ­
ered, usually  lax, rarely  contracted to one 
or a few clusters. Lowest two b rac ts of 
the inflorescence stem-like, pungent, the 
first one form ing an apparen t p ro longa­
tion of the stem, the second one usually  
short. Flow ers in few-flowered heads, 
lacking involucral bracteoles. Tepals u n ­
equal, w ith broad  hyaline m argins, outer 
ones boat-shaped, acute, shortly  m u cro ­
nate, inner ones shorter, narrow ly elliptic 
to oblong, obtuse, usually  with slightly 
expanded scarious m argins apically. S ta­
mens 6 or rarely  3, about 2/3 as long as 
the tepals, an thers 0.8— 1.2 mm, c. 2 times 
as long as the filam ents. Style c. 1.5 mm, 
stigm ata short, contorted. Capsule 2.5— 
3.5 mm, trigono-ovoidal, obtuse or b roadly  
attenuate, m ucronate, equalling or slightly 
exceeding the tepals, trilocu lar. Seeds 0.6—
0.7 mm, obliquely ovoidal, including the 
seedcoat 0.8— 1.2 mm, seedcoat form ing 
one short and one longer appendage. 2n =  
48, chrom osom es very small, some of them  
heterochrom atic.

./. maritimus  is norm ally  a plant of salt 
m arshes, p referab ly  occuring in their 
wettest parts. It occurs in W. Europe, the 
M editerranean, the Black Sea area and 
eastw ards to A zerbaijan. It was introduced 
into New York but is now  extinct there. In 
Scandinavia it has been found in a lim ­
ited num ber of localities in the southern 
Baltic area and S. D enm ark.

KEY TO THE JUNCUS SPECIES, DRAWINGS 45—80

1. Flow ers each with two involucral bracteoles 
2. Leaves terete (Subgen. Genuini)

3. Tall, densely caespitose, with m any-flowered inflorescences 
4. Seed fertile pure species

5. Stem sm ooth, w ith c. 50 weak striae ...........................................  50. ./, effusus
5. Stem with 10— 30 ridges

Bot. N otiser, vol. 125, 1972
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. 80. Juncus  m ar it im us  L a m . -—  A: Habit ,  X0.5. -— B: Deviating  fo rm  of inflorescence, 

.5. —  C: T epals  and  stamens, X7. —  1): F low er  with  ripe capsule  and  bract,  XlO. — 
E: Seed, X30. —  F: L ea f  t ransec t,  X20.

6. Capsule tr igono-ovoidal,  acute,  equalling or exceeding tepals ................
.................................................................................................................... 52. J. in flexus

6. Capsule ovoidal-sphaeroidal,  blunt or retuse, sho r te r  th an  tepals . . . .
......................................................................................................  51. ./. conglomeratus

4. Seed sterile interspecific  hybrids
7. Capsule b lu n t  to acute, stem bluish  green, inflorescence lax .........................

........................................................................................................  53. J. e f fu s u s X i n f l e x u s
7. Capsule ± retuse, stem green, inflorescence contrac ted  ..................................

......................................................................................... 54. J. c o n g l o m e r a t u s X e f f u s u s
3. Usually low, not o r  laxly caespitose, inflorescence few— 20-flowered
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8. Seed fertile  p u re  species
9. Capsule equalling  tepals, f irs t b ra c t 1/3 of stem  or longer 55. J . f i l i formis  
9. C apsule exceeding tepals, first b ra c t 1/3 o f stem or sh o rte r

10. F low ers 3— 8, d a rk , shin ing, in flo rescen ce  d e n s e   56. J .  arcticus
10. F low ers 8— 20, usu a lly  light, in flo rescen ce  lax .............  57. ./. balticus

8. C om pletely or a lm ost com plete ly  seed-sterile  h y b rid s
11. T hin-stem m ed, u su a lly  50— 100 cm  h i g h   58. J . ba lticusX  f i l i formis
11. More rigid, u sually  20— 40 cm h igh  ........................... 59. ,/. a rc t icusX  fi l i formis

2. Leaves fla t or convolute
12. A nnuals w ith o u t a developed rh izom e, low er leaves w ith o u t auric les ..............

........................................................................  ,/. b u fo n iu s  group , not trea ted  in th is series
12. R hizom atous perenn ials, low er leaves w ith  au ric les  (Subgen. Pseudotenageia)

13. Seeds w ith  appendages, au ric les lacera te    65. ./. tri fidus
13. Seeds w ith o u t appendages, au ric les en tire

14. T epals ap icu late  to a r i s t a t e ........................................................... 64. ./, tenuis
14. T epals obtuse, ra re ly  m u cro n a te

15. Leaves in m any-leaved  ro se tte , sem icoriaceous . . 60. J. squarrosus
15. Leaves 1— 3, cau line

16. A nther 1— 2 X filam en ts , cap su le  exceeding tepa ls ......................
.........................................................................................  61. ./. compressus

16. A nthers 2— 4 X filam en ts, c ap su le  equalling  tepa ls ........................
.........................................................................................  62— 63. ./. gerardi

1. F low ers lack ing  invo lucral b racteo les, in heads
17. Sm all an n u al w ith o u t rh izom e, leaves fla t  ................................................ 49. J. capitatus
17. R hizom atous peren n ia ls  or a n n u a l w ith  tere te , sep ta te  leaves

18. Leaves and  low er b rac ts  p u ngen t, tere te , n o n s e p t a t e  80. J. m ar it im us
18. Leaves no t pungent, u su a lly  sep tate

19. Leaves n o t or only ap ica lly  sep ta te  (Subgen. Alpini)
20. Capsule d istinc tly  re tu se ............................................................ 46. J. biglumis
20. C apsule obtuse or acu te

21. Leaves basal, b itubu lose  in u p p e r part, capsu le  d a rk  ...................
  45. ./. tr iglumis

21. Leaves b asa l and  cau line, p lu ritu b u lo se , 1st b ra c t u su a lly  leafy
22. Capsule 6— 8 m m , ch estn u t-co lo u red , a n th e r  1— 1.5 m m  . . . .

.............................................................................................. 48. J. castaneus
22. Capsule 5— 6 m m , ligh t, pale, an th e rs  0.4— 0.7 m m  ................

  47. J. stygius
19. Leaves terete, sep tate, uni- o r p lu r itu b u lo se  (Subgen. Septati)

23. Up to 10 cm, an n u a l, w ith o u t rh izom e or bulbs . . . .  67. ./. pygm aeus
23. P e ren n ia ls  w ith  rh izom e, bu lbs or flo a tin g  stem s 

24. Leaves p lu ritu b u lo se
25. Rhizom e th ick , one-leaved sh o rtsh o o ts  fro m  the rh izom e . . . .  

......................................................................................  66. ./. subnodulosus
25. Rhizom e lack ing , b asa l bu lbs o r floating  shoo ts .........................

.............................................................................................. 68. ./. bulbosus
24. Leaves u n itu b u lo se , p e rfec tly  sep ta te

26. Seed fe rtile  pu re  species
27. In n e r tep a ls  longer, ap icu la te  to cu sp id a te  .........................

................................................................................  69. ./. acutif lorus
27. T epals equal or o u ter ones longer, ob tuse  to acu te

28. C aespitose  o r creep ing , at least o u te r  tepals acute
.......................................................................  74. J. articulatus

28. R hizom e creep ing , tepals ob tuse  though  often  m u­
c ro n a te
29. C apsule u su a lly  acute, a n th e r equalling  filam ents

or longer   70. ./. anceps
29. C apsule ob tuse , an th e r sh o rte r  th an  filam ents

..............................................................  71— 73. J . alj)inus
26. C om pletely or a lm ost com ple te ly  sterile h y b rid s

30. O vary d eg enerating , rh izom es none or w eakly  developed
.......................................................... 75. ./. ar t icu ledusX bulbosus

30. C apsule develop ing  th o u g h  empty, rh izom e well developed
Bot. N otiser, vol. 125, 1972
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31. Tepals acute to apiculate, capsule ± narrow ly ta ­
pering ............................ lb. J. acutiflorusXarticulcitus

31. Tepals ± obtuse, capsule usually blunt
32. Stem tall, rigid, heads m any in dense inflore­

scence ...........................  77. ./. ancepsX articulatus
32. Stem usually thin or low, inflorescence wide or 

few-flowered . . . .  78—70. ./. alpinusXarticulatus

FINAL REMARKS ON THE JUNCUS 
DRAWINGS

W ith  this  p a p e r  m o s t  m em bers  of the 
genus Ju n c ù s  in S cand inav ia  have  been 
p re sen ted  in  th is  series. Only Suhgen. 
P o io p h y l l i  B u c h e n a u , in S cand inav ia  
r e p re se n ted  by  the  ./. bu fo n iu s  g roup ,  has  
been  om itted . W e  con s id e r  th a t  the  ta x ­
o n o m y  as well as n o m en c la tu re  of this 
g ro u p  have  yet no t  been  suffic iently  in ­
vestigated. As it is a t  p resen t  being investig ­
a ted  by  S n o g e r u p  as well as by several 
o th e r  w o rke rs  we decided to w ait un ti l  
f u r th e r  in fo rm a t io n  can  be presen ted .

A m ong the h y b r id s  we have  only  p r e ­
sen ted  those of w h ich  we have  been  able 
to s tud y  m a te r ia l  f ro m  the area. These  
a re  also  I he only ones we consider  defi­
nite ly occur  in Scand inav ia .  In the  sub- 
g enera  Genuini  a n d  Sep ta t i  hyb r id isa t io n  
is so co m m o n  th a t  f u r th e r  hybrids  can  be 
expec ted  in any  co m b in a t io n  w ith in  each 
subgenus .

In  the l i te ra tu re  list of this  Iasi c o n t r i ­
b u t io n  we have  inc luded  a few w orks  of 
a  m o n o g ra p h ic  a nd  floris tic  n a tu r e  n o t  
cited in the text. T hese  prov ide  add it ion a l  
re fe rences  a n d  also  som e essential in f o r ­
m a t ion  on d is tr ib u t io n  a nd  hybrid isa t ion .  
W o rk s  th a t  have  a lrea d y  been cited in 
e a r l ie r  p a r t s  have, how ever,  no t been 
repea ted .
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Studies in  A frican Cyperaceae V 

Sphaerocyperus K. Lye, gen . nov.
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ABSTRACT

L y e ,  K. A. 1972. Studies in African Cyperaceae V. Sphaerocyperus K. Lye, gen. nov. 
— Bot. Notiser 125: 212—216.

A new monotypic genus is established for the African species Schoenus erinaceus 
R i d l .  The relationship o f  this genus is with Cyperus and not with Rhynchospora or 
Actinoschoenus as stated by some modern authors.

INTRODUCTION

R i d l e y ’s species Schoenus erinaceus 
R i d l .  was based on one of the p lants in 
the W e l w i t s c h  herbarium, viz. W e l -  

w i t s c h  6788 collected in Angola ( c f .  
R i d l e y  1884). Since that time the plant 
has been transferred to three other genera. 
C l a r k e  (1895) called it Rhynchospora  
erinacea ( R i d l . )  C. B .  C l . ,  K ü k e n t h a l  
(1943) put it in Cyperus as Cyperus erina­
ceus ( R i d l . )  K ü k . ,  while very recently 
R a y m o n d  (1971) transferred it to Actino-  
schoenus  as Actinoschoenus erinaceus 
( R i d l . )  R a y m o n d .

Roth Actinoschoenus  and Rhynchospora  
are, however, typical Rhynchosporoid 
genera with a L'ore.r-type embryo and an 
eucyperoid stem-anatomy, while R i d l e y ’s 
Schoenus erinaceus has a Cyperus-type  
embryo and a chlorocyperoid stem-ana- 
tomv (cf. v a n  d e r  V e k e n  1965). It is 
therefore obvious that our plant has no 
close relationship with Actinoschoenus  or 
Rhynchospora,  and following the taxo­
nomic principle laid down in L y e  (1971)

and H a i n e s  & L i e  (1971) Schoenus  
erinaceus should be placed in the tribe 
Cypereae and  not in Rhynchosporeae.

It is therefore only K ü k e n t h a l ’s  view 
that should be considered here. He t ra n s ­
ferred the p lan t  to Cyperus  for the fol­
lowing reasons:

1. The inflorescence bracts  are not 
basally widened or ciliate.

2. The glumes have small lateral nerves.
3. There is no perianth.
4. The style-base is only slightly thick­

ened.
5. The style is 3-parted at the apex.
6. The nutle t is triangular.

W hen we add that the glumes are 
distichously arranged, the nutlet is m i­
nutely punctulate as in most species of 
Cyperus  (cf. Fig. 1), the stem anatomy is 
chlorocyperoid, and the embryo is of 
Cyperus-type, it is evident tha t K ü k e n t h a l  
has very strong backing for his views. 
The only reason for classifying this plant 
as Rhynchospora  or  Actinoschoenus  seems 
to be the fact that the 6— 7 lower glumes

Fig. 1. Sphaerocyperus erinaceus ( R i d l .) K. L y e . — A: Habit, slightly reduced. — B: 
Throat of leaf-sheath. — C: Young spikelet. — D: Mature spikelet showing bract (b), 
prophyll (p) and 1—6 glumes. — E: Glume with young flower. — F: Achene. — Drawn 
from M i l n e - R e d h e a d  and T a y l o r  10366 (near Lipumba, Tanzania). Original by

R i c h a r d  W h e e l e r  H a i n e s .
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are  sterile . N a p p e r  (1964), a l th o u g h  c la s ­
sifying the  p lan t  as Rhynchospora,  w rites: 
"It is p ro b a b ly  necessary  to c rea te  a new  
m o n o ty p ic  genus fo r  th is  very  dis tinctive 
sedge” .

DESCRIPTION

Schoenus erinaceus R id l .  is a robust 
perennial with creeping scale-covered sto­
lons. Culms 60— 120 cm long, triangular; 
the base slightly swollen, and the lower 
part covered with leaf sheaths. Stem a n a ­
tomy chlorocyperoid. Leaves 3— 4 m m  
wide, flat and ra ther  stiff.

Inflorescence bracts 2— 3, leafy, spread­
ing or reflexed, the largest up to 20 cm 
long. Inflorescence an almost spherical 
head-like anthela, 2.0— 2.5 cm in diam., 
consisting of very numerous crowded 
whitish spikelets. Spikelets 10— 12 m m  
long, with 7—8 distichously arranged la n ­
ceolate glumes with m any lateral nerves 
(the two lowest glumes are the spikelet- 
bract and the prophyll respectively), only 
the upperm ost glume fertile. Hypogynous 
bristles absent. Stamens 3, with long fila­
ments. Ovary with a long 3-fid style. 
Nutlet about 4 m m  long, narrowly oblong, 
minutely punctulate. Embryo of Cyperus- 
type.

Widespread, but uncommon in Angola, 
Zambia, southern Tanzania, and southern 
Congo, 900— 1800 m. F or  details of d istri­
bution see R a y m o n d  (1971).

DISCUSSION

W h e n  considering  w h e th e r  Schoenus  
erinaceus can  be included in Cyperus  or  
not, w e m ay  do well to s tudy  the m o n o ­
typic genus Rcmirea  Arm..,  w h ich  h a s  
t r ad i t io n a l ly  been  p laced  in R hy nch ospo -  
reae on  acco un t  of its spikelets  w h ich  
have  a  few sterile  glumes below, hu t  w h ich  
was inc lud ed  in Cyperus  by K e r n  (1958).

K e r n  has not, however, been followed by 
recent authors an d  R a y m o n d  (1966, p. 
314) writes: “In this enumeration, I have 
followed K e r n  in including Diplacrum  in 
Scleria, but I could not bring myself to 
consider Remirea  a species of Cyperus”, 
and R a y m o n d  (I.e.) does in fact include 
Remirea  among his genera in Rhyncho- 
sporoideae. I believe Remirea  is related to 
Cyperus, hut it is sufficiently specialized 
to he retained as a genus of its own 
within Cypereae. In the same way I believe 
Schoenus erinaceus is sufficiently different 
from Cyperus to be regarded as a m o n o ­
typic genus of its own. It differs from 
Cyperus (cf. Fig. 2, which illustrates a 
habitually very similar species, viz. Cype­
rus angolensis B o eck .)  in its larger nutlet 
and the spikelet which has several sterile 
glumes below. I suggest Sphaerocyperus  
as a suitable nam e for this new genus.

Sphaerocyperus K. Lye, gen. nov. Rliizoma 
lignosum stolones d u ros  horizontales emittens.  
Culmus r igidus erectus 60— 120 cm altus. Fo­
lia r igida rem ota  culm o breviora  3— 4 nun 
lata  plana.  Bracteae 2— 3, ad 20 cm longae 
inaequales patentes dem u m  deflexae. Spiculae 
num erosae  l ineari- lanceolatae  acum inatae  
subcom pressae  10— 12 m m  longae rad ian te s  
1-nucigerae in caput. g lobosum  unicum  2.0— 
2.5 cm diam, dense congestae. Squamae 7— 8 
distichae a basi accrescentes,  inferiores 6— 7 
vacuae lanceolatae  subacutae  a lbo-ferrugi- 
neae plurinervosae,  su m m a  florem fertilem 
fovens longissima om m ium . Stamina  3, fila- 
menta  longa, an th e rae  l ineares, apice obtusae. 
Stylus  longissimus apice trif idus. Nux  o b ­
longa compresso-tr igona  4 m m  longa s t r a ­
m inea dense punc tu la ta  g labra  basin  versus 
a t tenuata  (latin desc rip t ion  m ain ly  a fte r  R ay­
m o n d  1071).

TYPUS GENERIS: Sphaerocyperus erina­
ceus ( R i d l .) K. L y e , n o v .  c o m b . ,  s y n .  Schoe­
nus erinaceus R i d l . i n  T r a n s .  L i n n .  Soc., se r .  
2, Rot. 2, p. 165 (1884).
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New Species and Combinations in Kyllinga

By K å re  Arnste in  Lye
D e p artm en t of B o tany , 

A g ricu ltu ra l C ollege of N orw ay , 
1432 As N .L.H., N orw ay

ABSTRACT

L y e , K. A. 1972. S tud ies in  A frican  C yperaceae  VI. New species a n d  c o m b in a tio n s  
in K yllinga. —  Bot. N otiser 125: 217— 219.

T h ree  new  species of Kyllinga  a re  described  from  E as t Africa, viz. K. m icrobul-  
bosa  K. L y e , K. tanzaniae  K. L y e , and  K. songeensis  K. L y e .

S ix  n e w  c o m b i n a t i o n s  are  m a d e ,  viz .  Kyllinga ugogensis  ( P e t e r  & K ü k .) K. L y e , 
K. nervosa  S t e u d . var .  f lava  (C. B .  Cl .) K. L y e . K. nervosa  S t e e d , var.  ruw en-  
zoriensis  (C. B. Cl .) K. L y e , K. colorata  (L.) D r u c e  var.  lurida  (K ü k .) K. L y e , 
a n d  K. po lyp h y l la  K u n t h  var. elata (S t e u d .) K. L y e .

K yllinga m icrobulbosa K. L y e  sp. n o v .
Herbae  p e rennes. Culmi  dense  caespitosi, 

7— 20 cm alti, g racillim i tr ian g u la re s  su lcati 
laeves basi b rev ite r  b u lboso— in crassata . F o ­
lia cu lm o  b rev io ra  long irave p e ran g u sta  0.5—
2.0 m m  lata  c a r in a to — plan a , vaginae b run- 
neae. Bracteae  2— 3. Spica  1, globosa, 3— 8 
m m  diam . Spiculae  u n d ique  p a ten tes  ovatae  
2.0— 3.0 m m  longae, com pressae , 1— 3 nuci- 
gerae. Squam ae  ovatae, albae. Stigmatae  2. 
N u x  1.0— 1.2 m m  longa et 0.4— 0.5 m m  lata .

TYPU S S P E C IE I: V e s e y - F i t z g e r a l d  4926, 
6 .IV. 1966. T an zan ia , S. M asailand  0503S: 
3725E, K aitokoi poo ls, 1150 m  (EA holo type).

Kyllinga microbulbosa  K. L y e  (cf. Fig. 
1) is a slender perennial with a 2 mm 
thick swollen b row n stem-base, sometimes 
with the previous year’s base persisting 
beside the new, or several new stem-bases 
loosely connected and forming dense 
colonies. Culms 7— 20 cm long and 0.3—- 
0.9 mm thick, triangular. Leaves to 12 cm 
long and 0.5— 2.0 m m  wide, flat, scabrid 
on m argin  and midrib.

Inflorescence a globose white anthela 
(but sometimes ra the r  irregular in ou t­
line) 3— 8 m m  in diam. Inflorescence 
bracts 2— 3, leafy, spreading or reflexed; 
the largest 1— 6 cm long. Spikelets 2.0—
3.0 m m  long, 1— 3-flowered. Glumes 2.0— 
2.5 mm long, white. Nutlet 1.0— 1.2 mm

long and 0.4— 0.5 mm wide, elliptic, 
compressed (but only im m ature  fruit
seen).

On shallow sandy soil in damp places 
of rock basin edge, 1150 m  (3800 ft). Only 
know n from  the type collection from  T a n ­
zania.

This species is most closely related to 
K. ugogensis ( P e t e r  & K ü k . )  K. L y e ,  

from which it differs in its white (not 
golden) spikelets and slightly larger a n th ­
ela with more numerous spikelets.

K yllinga tanzaniae K. L y e  sp. nov.
Herbae  perennes. R h izo m a  h o rizo n ta lite r  

rep en s lignosum  percrassu m . Culmi  15— 40 
cm  alti. Folia  2— 5 rem o ta  culm o b rev io ra  
1— 4 m m  lata . Bracteae  2 —3, im a ad  2— 4 
cm longa, reflexae. Spica  1, ova ta , 5— 8 m m  
longa, densa , alba. Spiculae  n u m ero sae  p a ­
tentes ovato-ob longae 2.5— 3.5 m m  longae 
co m pressae  1— 2 florae . S q uam ae  2.0— 3.5 mm 
longae. N u x  1.8— 2.0 m m  longa et 0.9— 1.2 
m m  lata , obovato-ob longa b iconvexa dense 
p u n c tu la ta .

TYPU S SP E C IE I: E. A. R o b i n s o n  4783 ,  
28.XII. 1961. T an zan ia , S u m b aw an g a  d is tr ic t, 
R iikw a E sc arp m en t, N am w ele , c. 2000 m 
(K h o lo type).

Kyllinga tanzaniae  K. L y e  is a m ed ium ­
sized perennial with a thickish horizontal 
or curved rhizome and solitary or some- 
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w hat c row d ed  stems. Culm s 15— 40 cm  
long a n d  4— 8 m m  thick, t r ia n g u la r ,  g la ­
brous . Leaves 2— 5 pr.  culm , 3— 8 cm  long 
a n d  1— 2 m m  wide, flat,  scab r id  on  m a rg in  
a n d  m idrib ,  o the rw ise  g labrous.

In f lo rescence  a single ovate  to sp h e r ica l  
w hite  or c re a m  (hut o f ten  d ry in g  d ir ty  
g rey ish  white) spike 5— 8 m m  long an d  
5— 7 m m  wide. In f lo rescence -b rac ts  2— 3, 
leafy, the longest 2— 4 cm, re f lexed  or 
spread ing .  Spikelets  2.5— 3.5 m m  long, 
1— 2-flowered. Glumes 2.0— 3.5 m m  long, 
w h itish  w ith  3— 5 nerves on each  side of 
the sm o o th  a n d  u n w in ged  m id r ib ;  apex  
acum ina te .  N utle t  1.8— 2.0 m m  long a n d  
0.9— 1.2 m m  wide, obova te  w ith  t ru n c a te  
apex, com pressed ,  d a rk  b ro w n  to b lack ish ;  
su r face  m in u te ly  pun c tu la te .

In w ell-d ra ined  g rass land ,  o f ten  in 
B rachysteg ia -coun try .  U nco m m o n .  O nly  
reco rd ed  f ro m  the S u m b aw a n g a ,  Songea  
an d  N jom be  d is tr ic ts  in T an zan ia .

Kyll inga  tanzaniae  K. L ye is re la ted  to 
K. m crx m u e l le r i  P o d l e c h , b u t  d if fe rs  in 
hav ing  a th ick e r  rh izom e a n d  in th e  a b ­
sence of long s lender  stolons.

K yllinga son geen sis K. L y e  sp. no w

Herbae  perennes. Rhizoma  horizontalité!' 
repens lignosum percrassum. Culmi 5— 40 cm 
alti, 0.4— 1.0 mm lati. Folia culmo  breviora 
1 -2  nun lata. Bracteae  3— 4 divergentes, ima 
ad 7 c i t i  longa. Spica 1, globosa 6— 12 mm  
diam, compacta alba. Spiculae  numerosae  
4.0— 4.5 mm longae 1 2 florae. Squamae
3.5— 4.5 mm longae.

TYPUS SPECIEI: M i l n e - R e d h e a d  & P. 
T a y l o r  10106, 6.V. 1956. Tanzania, Songea  
district, R. Luhimba, about 28 km N of Son­
gea, 970 m (K holotype).

K yll inga  songeensis  K. L ye  is a  sm a ll  
to m ed ium -sized  pe ren n ia l  w i th  b u lb o u s  
stem-bases o f ten  c ro w d ed  on  a h o r iz o n ta l  
rh izom e, m o re  ra re ly  the  “b u lb s ” c o n ­
nected by a sh o r t  stolon. Roots n u m e ro u s ,  
the old ones redd ish ,  the  y oung  ones w hite .  
Culms 5— 40 cm long an d  0.4— 1.0 m m  
th ick, g labrous, ro u n d e d  to an g u la r ,  the

basa l  p a r t  covered  by  pale  to d a rk  b ro w n  
lea f -shea th s  sp l i t t ing  into fibres. Leaves 
5— 15 cm long a n d  1— 2 m m  wide, f la t  or  
enfo lded , scab r id  on  m arg in  a n d  m idrib ,  
o th e rw ise  g labrous.

In f lo rescence  a single sphe r ica l  w h ite  
to c re a m  spike 6— 12 m m  in d iam ., the 
sp ikelets set on  a n a r r o w  cy lind rica l  r e ­
ceptacle. In f lo rescence-b rac ts  3— 4, leafy, 
the longes t  1— 7 cm, ref lexed  o r  s p r e a d ­
ing. Spikele ts  4.0— 4.5 m m  long, 1— 2- 
f lowered. Glumes 3.5— 4.5 m m  long, w h i t ­
ish, w ith  ab o u t  5 nerves on each side of 
the sm o o th  a n d  unw in ged  m id r ib ;  apex 
acu m in a te .  Nutlets  only  seen im m a tu re .

In sa n d y  o r  b lack  co tton  soil in 
B ra chys teg ia -w o o d land  o r  seasona lly  w a ­
ter logged g rass land .  Rare. Only reco rd ed  
f ro m  U p la n d  K enya an d  the Songea d is t­
rict in T an zan ia .

K yll inga  songeensis  K. L ye is related to 
K. crassi pes  B g e c k ., but d iffers  in h a v in g  
a sp h er ica l  sp ike,  larger sp ikelets  and  
glum es,  a n d  in ha v in g  a rh izo m e  w h ic h  
is less d is t in ct ly  m onil iform .

NEW COMBINATIONS
The following new combinations of K y l ­

linga are needed for “The sedges of Uganda 
and Kenya” :

Kyll inga ugogensis  ( P e t e r  & I v ü K . )  K. L y e ,  
comb, nov.; syn. Cyperus ugogensis  P e t e r  & 
Kük. in Das Pflanzenreich IV. 20 (101): 572 
(1936 b

Kyll inga nervosa  S t e u d . var. f lava (C. B. 
Cl.) K. Lye, comb, nov.; syn. Kyll inga [lava 
C. R. CL. in El. Trop. Afr. 8:281 (1902).

Kyll inga nervosa  S teud .  var. ruwenzorien-  
sis (C. R. Cl.) K. Lye, comb, nov.; syn. 
Kyll inga ruwenzoriensis  C. R. Cl. in FI. Trop. 
Afr. 8: 283 (1902).

Kyll inga colorata (L.)  D r u c e  var. aurata 
( N e e s ) K. L y e , comb, nov.; syn. Kyll inga 
aurata N e e s  in Linnaea 10: 139 (1835).

Kyll inga colorata (L.) D r u c e  var. lurida 
(Kük.) K. L y e . comb, nov.; syn. Kyll inga  
erecta S c h u m a c h . var. lurida Kük. in Notizbl. 
Rot. garl. Rerl. 9: 300 (1925).

Kyll inga polyphyl la  K unth var. elata 
( S t e u d .) K. Lye, comb, nov.; syn. Kyll inga 
elata S t e u d . in Synops.: 70 (1855).

F i g .  1. Kyll inga microbulbosa  K. L y e .  —  A: Habit-drawing, slightly reduced. —  R: 
Culm-base. —- C: Leaf-sheath with the throat. —  D: Leaf-section. —  E: Anthela. —  F  
and G : Spikelets. —  Drawn from V e s e y - F i t z g e r a l d  4926 (S. Masailand, Tanzania; the 

holotype). —  Original by R i c h a r d  W h e e l e r  H a i n e s .
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A New Species o f  Iph igen ia  K un th , L iliaceae, 

from  M ysore

By Govindappa U. Arekal  and S. N. R. Sw am y
Department of Post-Graduate Studies in Botany.

University of Mysore, Manasa Gangotri, 
Mysore-6, India

ABSTRACT

A r e k a l , G. I). & S w a m y , S. N. R. 1972. A new species o f  Iphigenia Kunth, Liliaceae, 
f r o m  M y so r e .  — Bot. Notiser 125: 22 0 — 222.

Iphigenia mysorensis  A r e k a l  & S w a m y  sp. nov., collected in Ranganathittu  near 
Mysore City, Mysore State, India is described as a new species. It is allied to 
I. indica (A. G r a y ) K u n t h  in having the chromosome number 2n =  22, n =  11 and
dark  purple flowers, hut differs 
characters.

In  a p lan t-co l lec t ing  t r ip  d u r in g  S e p te m ­
ber, 1965 at R a n g an a th i t tu ,  an  is land  in 
the Cauveri R iver n e a r  M ysore  City, the 
a u th o r s  collected  a s lender  species of I p h i ­
genia  w h ich  is m a rk e d ly  d if fe ren t  f ro m  
all the o th e r  th ree  species viz. I. indica  
(A. G r a y ) K u n t h  ( H o o k e r  1892), I. s te l­
lata  R l a t t e r  ( B l a t t e r  & M c C a n n  1928) 
an d  /. pallida  ( B a k e r  1879; S a n t a p a u  

1957) so f a r  re p o r te d  f ro m  India ,  a n d  also 
f ro m  species of New Z ea land  ( B e n t h a m  
1878) an d  A frica  ( B a k e r  1898). It is all ied 
to I. indica  in hav ing  d a rk  p u rp le  f low ers  
and  the ch ro m o so m e  n u m b e r  2n  =  22 (n =  
11) b u t  d if fe rs  f ro m  it in h a v in g  a  sm a lle r  
co n n ,  longer  in te rnodes ,  n a r r o w  ac ic u la r  
leaves, f i l i fo rm  pe r ian th ,  co rd a te  a n th e r s  
w ith  p ro m in e n t  ex tended  connectives,  3 
free  styles, consp icuous ly  longer  f ru i t in g  
pedicels an d  sm a lle r  obovo id  fruits .

Iphigenia m ysorensis A r e k a l  & S w a m y  
sp. nov.

Valde I. indicae affinis at differt cormis 
tenuibus, internodiis longioribus, foliis te ­
nuibus, perianthiis filiformibus, connectivis 
antherarum  prolongatis, pedicellis fructuum 
longioribus seminibusque minoribus.

Ilerba  cormo perennis. Cormus tenuis, 
vagina pallida brunnea, facie priorum cor-
Bot. Notiser, vol. 125, 1972

from it in several important morphological

morum paulo applanatus, 0.9— 1.0 cm diam. 
Caulis tenuis usque 20 cm longus, 0.1 cm 
diam., internodiis 3.0—4.5 cm longis. Folia 
generaliter 3 (quandoque 2 vel 4) acicularia, 
usque 13.0 cm longa, 0.1—0.15 cm lata, ple­
rumque crassa. Inflorescentia terminalis, r a ­
cemosa, 2—4-flora, quandoque inflorescentia 
axillari et secundaria praedita —- tunc usque 
7-flora. Flores  pedicellis longioribus porca- 
tisque muniti; perianthium 6 lobis filiformi­
bus, 0.6— 1.0 cm longis instructum, minus 
quam 0.05 cm latis, atropurpureis. Stamina  
6, antheris cordatis longitudinaliter dehis­
centibus, plerumque 0.2 cm longis, connec­
tivis prom inenter prolongatis. Gynoecium  3 
stylis libris munitum. Capsulae generatim 
2—4, quandoque usque 7, parvae, obovoideae, 
loculicidae, pedicellis 6.0— 7.0 cm longis. 
Semina  multa, 0.1—0.15 cm diam, trigona, 
verrucosa, raphibus minoribus albidis. Nu­
merus chrom osomatum 2n =  22, n =  l l .

Holotypus prope Ranganathittu, in distr. 
Mysore ah A r e k a l  et S w a m y  die 20-10-1965 
lectus, in herbario  sectionis botanicae, Ma­
nasa Gangotri. Mysore, sub numero 120-A 
positus est. Isotypi vero ibidem sub numeris 
120 B—F positi sunt.

Ip h igen ia  m ysorens is  A r e k a l  & S w a m y  

is a  p e re n n ia l  s lender  co rm -b ea r in g  p lan t .  
C o n n  0.9— 1.0 cm  in d iam eter ,  bulb-l ike  
w ith  pa le  b ro w n  sh ea th  a n d  so m ew ha t  
f la t tened  o n  the side, associa ted  w ith  r e ­
m a in s  of th e  old c o n n s .  S tem  up  to 20.00 
cm  long, slender,  0.1 cm th ick ; in te rnodes
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Fig. 1. Iphigenia mysorensis A r e k a l  & S w a m y  — A: Fruiting plant with corm and roots. 
X0.55. B: Flower, X3.5. -—- C: Stamen in different views and a tepal, X4. —  D: Old 

fruit, Xo. ■— E: Two view’s of a seed, X8.

3.0— 4.5 cm  long. Leaves usua l ly  three  
(som etim es 2 o r  4), ac icu lar ,  up  to 13.00 
cm long, 0.1— 0.15 cm b road ,  genera l ly  
thick. In f lo rescence  a  te rm in a l  racem e 
w ith  2— 4 flowers,  occasionally  a second 
ax il la ry  in f lo rescence  is also p ro d u ced  —- 
the p la n t  th e n  b e a r in g  up  to seven flowers.

F lo w ers  w ith  longer-r idged  pedice ls ;  p e r i ­
an th  of 6 free f i l i fo rm  lobes 0.6— 1.0 cm 
long, less th a n  0.05 cm b ro ad ,  d a rk  purp le .  
S tam en s  6, a n th e r s  co rd a te  w ith  a p r o ­
longed p ro m in e n t  connective  deh isc ing  by 
la te ra l  long itud ina l  slits, u su a l ly  0.2 cm 
long. G ynoecium  w ith  th ree  free  styles.
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Capsules usually  2— 4, som etim es up to 
7 per plant, sm all, obovoid, locu licidal; 
fruiting pedicels 6.0— 7.0 cm long. Seeds 
several, 0.1— 0.15 cm in diam eter, tr igo­
nous, verrucose; raphe w h itish  and  
sm aller. C hrom osom e num ber 2n =  22 (n 
=  11) (Fig. 1 A— E ).

H olotype w as collected by A r e k a l  and  
S w a m  v at Ranganathittu in M ysore D is­
trict on 20-10-1965 and has been deposited  
in the Herbarium, the D epartm ent of B ot­
any, Manasa Gangotri, M ysore-6, under 
No. 120 A.  The isotypes are in the sam e 
herbarium  under num bers 120 B — F.

Habitat: On fine sandy loam  associated  
w i t h  Iphigenia indica  (A.  G r a v ) K u n t h , 
Urginea indica  K u n t h , L o ph o po go n  tri- 
clentatus H a c k ., Sporobolus d iander  
B e a u v . and Blepharis mollugin ifo lia  
P e r s ., etc.

The sam e species has been subsequently  
collected in tw o other localities in M ysore 
State —  on open grass land w ith  sandy  
loam  near B oovanahalli and M avinakere 
of H assan District.
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ABSTRACT
T u r e s s o n , B. 1972. Experimental studies in Hieracium pilosella L. II. Taxonomy 
and differentiation. — Bot. Notiser 125: 223—240.

Cultivated material of a great num ber of Swedish Hieracium pilosella collec­
tions, representing various levels of polyploidy and amphimictic as well as 
apomictic strains, has been taxonomically examined and referred to different 
species and subspecies, mainly by comparisons with the rich collections in the 
Botanical Department, Naturhistoriska Riksmuseet, Stockholm. Much attention is 
paid to phenotypic variation, habitat conditions, and distribution patterns. The 
reproductive systems and their bearing on the variation are discussed.

INTRODUCTION

In  ] >art I of this  s tudy , w ith  the  subt i t le  
“R ep ro du c tio n ,  c h ro m o so m e  n u m b e r  a nd  
d is t r ib u t io n ” , the  late P ro fe sso r  G. T u r e s ­
s o n  an d  the  p resen t  a u th o r  also r e p o r ted  
on  c e r ta in  m o rp h o lo g ica l  d if fe rences  b e ­
tween g rou ps  w ith  d i f fe re n t  c h ro m o so m e  
nu m b ers ,  a n d  on m ethods ,  collection years ,  
collectors, and , to a ce r ta in  extent, also on 
the em b ryo lo gy  ( T u r e s s o n  & T u r e s s o n  
1960).

It no w  rem a in e d  fo r  us, how ever ,  to 
t ry  to iden t ify  o u r  collections w ith  p re v i­
ously n a m e d  subspecies .  F o r  this  task, we 
h a d  th e  good fo r tu n e  to have  am o n g  o u r  
colleagues at the  Ins t i tu te  of S ystem atic  
B o tan y  and  Genetics,  U ppsala ,  a L a tv ian  
bo tan is t ,  Mrs. B e r t a  R u d z i t e , w h o  took  
on th is  w ork .  I w o u ld  like to th a n k  h e r  
here  fo r  a very  care fu lly  an d  expert ly  
execu ted  job.

F in a n c ia l  aid w as given by S ta tens N a ­
tu rve tenskap liga  F o rs k n in g s rå d  for the  
p ub lica t io n  of this  paper .

EXAMINATION OF THE COLLECTIONS

Since there  is no Sw edish  f lo ra  w ith  a 
synops is  of the subspecies of H ierac ium

pilosella,  it is necessary  to go d irec t  to 
th e  p a p e r s  on H ierac ium  pu b l i sh ed  by 
v a r io u s  re s e a rc h  w orkers ,  if one  w ishes to 
f in d  descr ip tions  of th e i r  d i f fe ren t  su b ­
species. The fo rem o st  Sw edish  expert  
w ith in  this area , H u g o  D a h l s t e d t , w ho 
h a s  n a m e d  m o re  th a n  tw o -th ird s  of the 
k n o w n  Sw edish  Pilosellas, has  u n f o r tu n ­
a te ly  only  p ub lish ed  ab o u t  40 of bis su b ­
species a n d  varie ties  —  the rem ain der  
(over 100) he has left u ndescr ibed .  Thus, 
in o rd e r  to be able  to ex am in e  the  collec­
tions, w e w ere  obliged to tu rn  to the  
H iera c iu m  pilosella  h e r b a r iu m  (800 sheets) 
a t  N a tu rh is to r isk a  R iksm useet ,  S tockholm , 
co n ta in in g  D a h l s t e d t ’s H ierac ium  exsic­
ca ta  as well as his “H e rb a r iu m  Hieracio- 
r u m  S ca n d in av iae” . After very  ted ious and  
t im e-con su m ing  labour,  B e r t a  R u d z i t e  
succeeded  in d e te rm in in g  216 of o u r  312 
Pilosella  collections.

MORPHOLOGICAL DIFFERENCES 
BETW EEN DIFFERENT CYTOTYPES

T h e  dip lo id  H ieracium  m acro lep id eum  
is sexual ;  at h ig he r  c h ro m o so m e  levels, 
ap osp o ro u s .  In the ear ly  rose tte  stage, it 
is t igh tly  app ressed  to the  g round ,  hav ing
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the appearance of a regular, multipointed 
star. The lower surface of the leaves is 
bright white owing to the presence of a 
dense, short tomentum of stellate hairs. 
The midrib is very prominent. The s to­
lons are very short and stout, bearing a 
few homophyllous leaves. At the apex of 
the stolon, there is a dense cluster of 
leaves that forms a rooting rosette very 
early. The plant has a ra ther  low habit,  
the capitula are more robust, and the 
flowers are somewhat larger and a paler 
yellow than  H. pilosella. The bracts  are 
b road  and acute. The outer bracts  are 
quite often loosely appressed.

It grows on open, grass-covered hills 
form ing dense mats. The amphi-apomictic 
tetraploids and pentaploids are larger and 
more robust than  the diploids. They have 
considerably longer stolons, but are o the r ­
wise characterized by the distinctive m arks  
of Hieracium macrolepideum.  The tom en­
tum of the lower surface of the leaves is 
looser and coarser than  in the diploids. 
They are ra the r  rare in nature and grow 
as scattered individuals w ithout forming 
dense mats, preferably in crevices and on 
open stony ground.

We have not found specimens of 
Hieracium pilosella s. str. having a lower 
chromosom e num ber than  2n =  36. This 
tetraploid type is amphimictic; the types 
with higher chromosome num bers are 
aposporous. In H. pilosella the rosette is 
more irregular, the innermost leaves are 
often turned somewhat upwards. The stel­
late hairs on the lower surface of the 
leaves are coarser, sparser and more grey­
ish-white than in II. macrolepideum.  In 
the types with higher chromosome n u m ­
bers tlie green colour of the leaf often 
shows through. The midrib is frequently  
conspicuous in the tetraploids only. They 
have long slender stolons bearing small, 
distant leaves that decrease in size towards 
the apex of the stolon, where a rooting 
rosette is eventually formed. The involuc­
res are less robust and the bracts  are 
narrower, the tips are long attenuate, and
Bot. Notiser, vol. 125, 1972

frequently  reddish. T he flowers are some­
what smaller and  a darker  yellow, and  the 
scape is longer than in H. macrolepideum.  
The long slender stolons are still longer 
in plants with higher chromosome n u m ­
ber. The scapes also increase in height 
and the pubescence on the lower surface 
of the leaves becomes coarser and looser.

Hieracium pilosella also tolerates some­
what dam per  soil conditions. The te tra­
ploid occurs exclusively in Skåne. The 
pentaploid is the commonest type within 
the country, being common throughout 
southern  and  central Sweden. In contrast 
to the o ther  types within the group, it is 
also found in wooded areas inland. The 
long stolons and  the tall scapes, especi­
ally m arked  in the fruiting stage, make the 
pentaploids better fitted for occupying 
somewhat taller vegetation than  the other 
types.

The types with 2n =  54 and 2n =  63 are 
rare, and usually occur as isolated indi­
viduals. They have a robust habit but 
develop slowly; they flower late and their 
seed dispersal is limited.

Hieracium m acrolepideum  N o r r e .

Very few subspecies of Hieracium mac­
rolepideum  have been described. Since the 
m ajority  of the types within this spe­
cies are sexual (with 2n= IS) they must 
be regarded as segregants resulting from 
allogamy and  of little systematic interest. 
The aposporous types with the high 
chromosom e numbers 2n =  36 and  2n =  45 
are rare. W e have therefore deemed it 
pointless to attem pt to name our collec­
tions of II. macrolepideum.  However, 
within Sweden three form  groups can be 
distinguished: a very robust bristly-haired 
type that occurs in no r thern  Bohuslän and 
adjacent parts  of Norway, designated by 
D a h l s t e d t  by its old name, H. peleteria- 
num  M e r r a t . It is gradually  replaced by 
the somewhat less stiff-haired form, II. 
subpeleterianum  N. & P., which follows 
the coast southw ards to Skåne thence up 
to Blekinge, where it is in tu rn  gradually
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r e p l a c e d  b y  th e  m o r e  g r a c i l e  II. sabuloso­
rum,  d i s t i n g u i s h e d  b y  D a h l s t e d t .  T h i s  
t a x o n  t h e n  p r e d o m i n a t e s  the  e n t i r e  w a y  
n o r t h w a r d .

Hieraeium pilosella L.

On the systematic side, this paper will 
accordingly deal with Ilieracium pilosella 
s. str. Research workers agree tha t  this 
species is extremely polymorphic and is 
well able to adapt itself to different en ­
vironments. F or  example, O m a n c ,  in the 
introduction to his paper  (1936) regards 
the species complex H. pilosella as being 
positively chaotic with its abundance of 
subspecies and varieties, their  diverse 
interrelationships and num erous trans i­
tional forms. As the Pilosella species are 
in addition particularly  sensitive to ex­
ternal environmental conditions, in p a r t i ­
cular to the nature  of the habitat, it is 
obvious that difficulties, at times virtually 
insurmountable, are met with in delimit­
ing the various subspecies and assembling 
them into natural groups for the sake of 
clarity. Both O m a n g  (1936), and  N ä g e l i  
& P e t e r  (1885) attempt a grouping of the 
subspecies, whereas D a h l s t e d t  (1890) 
and N o r r l i n  (1884), because of the many 
intermediate forms, avoid actually divid­
ing them into groups. Instead, they indi­
cate in certain cases which they consider 
to be either similar or related subspecies, 
a practice that is not very clear.

In the introduction to his main  work 
(1890) D a h l s t e d t  writes that lie had 
found a surprising wealth of constant 
forms in Sweden, and points out there­
after the importance of discriminating and 
delimiting these constant forms to gain 
points of reference in their systematic 
treatment.

He admits here that in certain cases he 
has perhaps gone fa r ther  in separating 
taxa than what is in agreement with the 
true  conditions in nature, but he considers 
tha t such mistakes can easily be rectified 
th rough further  investigation.

W ith  his trained eye D a h l s t e d t  (1890) 
has noted that “while a num ber  of forms 
exist that build form groups of extremely 
close, but in nature constant types; also 
other groups of forms occur whose most 
extreme terminal segments are joined with 
each other by a continuous series of t r a n ­
sitional forms, as well as forms tha t  are 
considerably isolated and distinct. It has 
thus developed tha t the forms do not have 
the same degree of constancy —- that the 
forms can lie closely related on the one 
hand  and yet be well differentiated, on 
the other hand extremely well m arked  
but still through intermediate series united 
in multitudinous ways, or that some form 
groups, in appearance a t least, build  a 
chaos of forms in which the d iffe rentia­
tion appears to proceed at a m axim um  and 
where the numerous intermediate forms 
still do not, by no means, appear to be 
undergoing extinction.” (Translated from  
Swedish.)

To judge by the last sentence D a h l ­
s t e d t  apparently  considers Hieraeium pi­
losella to be a young species that is still 
evolving and that the intermediate forms 
will disappear  with time so tha t the spe­
cies can stabilize itself.

W ithout being aware that the species 
comprises both apomictic and sexual 
forms, he gives an excellent description 
here of the constant character of the apo- 
mictic forms apart from  the modifica­
tions and of the swarm of segregants in 
the sexual species.

ENVIRONMENTAL CONDITIONING 
ANI) PHENOTYPIC VARIATION

Concerning the sensitivity of Hieraeium  
pilosella to external agents, N o r r l i n  
(1884) reported that his H. coalescens, a 
very distinct form with a wide d is t r ibu ­
tion in Finland, has larger flowers in the 
north, and in poor, dry localities paler and 
softer, more poorly developed hairs  due 
to a deficiency in nutrients. The latter 
observation has also been made by D a h l ­
s t e d t .  But it was only N ä g e l i  and P e t e r
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(1885) who treated this problem more 
fully. They had  no less than  2,000 Pilo- 
selloids in cultivation in Munich. How 
m any of these belonged to II. pilosella 
s. str. is not clear. They describe, however, 
about 200 subspecies and varieties. They 
described and dried vouchers of their col­
lections when they were newly collected 
and before specimens were planted, and 
could later compare them with the same 
collections after they had  been growing 
for a few years in culture. Many forms 
tha t  displayed great differences in d iffer­
ent natura l habitats — and that had often 
been given different subspecific names — 
lost m any of their habitat-conditioned 
characteristics when grown under uniform 
conditions, and thus proved to belong to 
the same subspecies. Through careful ob­
servation, they found that certain c h a r ­
acters remained constant in spite of 
changes in environment; others, on the 
other hand, were easily modified. Under 
cultivated conditions, the plants became 
more luxuriant and robust,  and were able 
to develop all innovation shoots, which 
they were unable to do in nature  in poorer 
localities. They developed larger leaves, 
longer and more numerous stolons, and 
produced flagellae more often than plants 
in the natural habitat where they have to 
compete with the surrounding vegetation. 
On the other hand, cultivation had no 
effect on the distribution of the internodes 
and their relative lengths, the length of the 
peduncle, nor the absolute size and shape 
of the involucre, the width and shape of 
the bracts, and the colour of the flower 
and leaf, the relationship between leaf 
dimensions, and the length and dis tribu­
tion of pubescence. All of these characters 
are inherited unchanged from  generation 
to generation and can with full justifica­
tion be used to delimit subspecies.

Hieracium pilosella, as mentioned p re ­
viously, is very sensitive to changes in the 
external environment and is able to form 
ra the r  distinctive modifications tha t  are 
conditioned by the habitat. N ä g e l i  and 
P e t e r  (1885) mention that even critical
Bot. N o tise r, vol. 125, 1972

authors  often made serious mistakes by 
assigning variety names to such modifica­
tions. F or  example, luxuriant specimens 
that developed flowering flagellae, receive 
the nam e var. flagellare or stoloniflorum.

Unfortunately, D a h l s t e d t  has been too 
zealous in delimiting closely similar forms 
and in giving them separate subspecific 
names. Several of these have proved to be 
identical when grown under uniform con­
ditions. B e r t a  R u d z i t e  has therefore been 
obliged to give several of our collections 
double, or should we say alternative 
names.

D a h l s t e d t  (1890), in his main work, 
has some closely related forms that he 
considers to be distinct subspecies: Hiera- 
cium favillicolor, H. venustum  and II. 
laxisquamum.  Yet he has a variety under 
favillicolor that, according to him, is 
nevertheless perhaps an environmental 
modification of favillicolor. Under laxi­
squam um  he names a variety subfavilli- 
color, and claims, moreover, that there 
are numerous intermediate forms.

W e have no less than 11 collections 
that belong to this group. They are all 
sexual with 2n =  36, and are difficult to 
distinguish from one another  when grown 
under uniform  conditions. These three 
“subspecies” with their “varieties” and 
intermediate forms thus must be regarded 
as segregants after cross-fertilization be­
tween sexual biotypes, and should not 
have received separate names. One may 
ask how m any new subspecies D a h l s t e d t  
would have been able to describe if he 
had raised progeny from seed. Under n a ­
tural conditions, we have not found plants 
of the sexual group north of the bor­
ders of Skåne. We have one plant from a 
railway em bankm ent north  of Norrköping, 
another  from  a roadside in Gränna in 
Småland. This points to dispersal by ar t i­
ficial means.

How is  it then tha t  D a h l s t e d t  (1890) 
came to describe these forms from the 
region of Linköping in Östergötland? 
As it turns out, he collected them from 
lawns in parks in the city. He also col-
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lected some from  built-up areas in Berg, 
in Vreta parish, north  of the city. The 
fact is that the firms that sell lawn 
seed are all in Skåne, and  there may well 
have been Pilosella  seed in the grass seed. 
There are several other cases like this 
reported by D a h l s t e d t  and by S t e n ­
s t r ö m ,  N o r r l i n ,  and N ä g e l i  & P e t e r .

APOSPORY AND VARIATION

The aposporous forms of H ieracium  
pilosella  seem, however, to be constant. 
After emasculation, the flowers set seed 
without fertilization but in every cap itu ­
lum, however, there are always some flo­
rets that do not develop seed. We p re ­
sumed, as did O s t e n f e l d , that these were 
sexual florets that were unable to set seed 
without being fertilized. But we found 
that there have been approximately the 
same num ber of undeveloped flowers both 
after free pollination and after artificial 
fertilization.

We have taken offspring after free pol­
lination where the plants have been grown 
together with all our  other collections as 
well as after crossing with m orphologic­
ally strongly deviating pentaploid forms 
with good pollen. But the progeny has 
always been matroclinous. Embryological 
investigation has shown that the florets 
initially form  a fully normal sexual em- 
bryo-sac in which the egg cell has u nder­
gone meiosis. As soon as the embryo-sac 
is fully developed, an apomictic embryo- 
sac starts to grow downwards from the 
nucellus and suppresses and destroys the 
sexual embryo-sac. This process occurs at 
approximately the same time in all flo­
rets, when the capitula are still very 
young, so that the sexual embryo-sacs 
have no opportunity  to be fertilized.

In Hieracium  pilosella 's nor thern  d istri­
butional area the early summer can come 
very suddenly with high temperatures, 
low humidity and intense insolation. 
Flowering then occurs almost explosively. 
Theoretically it could be expected tha t the 
apomictic embryo-sacs had not had  time

to suppress the sexual embryo-sacs and 
that fertilization could take place.

The above seems, however, only to 
apply to the apomictic Piloselloids with 
even genome numbers. S k a l i n s k a  (1971) 
described attempts to cross different apos­
porous forms of Hieracium aurantiacum  
(very closely related to H. pilosella) that 
have the same chromosome numbers as 
H. pilosella: 2n =  36, 45, 54 and 63. H ow ­
ever, here the tetraploid is also apos­
porous. With plants having an even n u m ­
ber of genomes as the m aternal parent,  
S k a l i n s k a  has succeeded in obtaining a 
few hybrids, whereas her embryological 
investigations reveal that the sexual em ­
bryo-sac of the pentaploid, after irregular 
meiosis, dies at a very early stage. This 
accords well with my own embryological 
investigations of the pentaploid H. pilo­
sella in which the sexual embryo-sac had 
already shrivelled and died when the apo- 
sporous embryo-sac began to grow down 
from the nucellus. This is in contrast to 
Ro s e n b e r g 's (1908) micrographs of em- 
bryogenesis in Piloselloids with even ge­
nome num bers in which it can be clearly 
seen how the still living and sound sexual 
embryo-sac is suppressed and destroyed 
by the downward-growing aposporous 
embryo-sac.

The undeveloped florets in the pen ta­
ploid have thus not died because fertiliza­
tion has not taken place, as O s t e n f e l d  
suggests, but ra ther  because tlie apomictic 
embryo-sac has not had time to develop 
before the plant flowers. The pentaploid 
has, however, in spite of aberran t ch rom o­
some numbers, excellent pollen.

Since the constant pentaploid forms 
within a given area usually belong to the 
same phenotype, for example, robust 
plants with black hairs in one locality and 
slenderer types with pale hairs in a n ­
other, workers have been inclined to be­
lieve that the formation of new forms 
within a particular  area occurs by means 
of hybridization between these apospo­
rous apomicts. But since this seems to be 
ruled out, the alternative remains tha t 
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they have arisen by mutation. —  These 
unsuccessful attempts at crossing involve, 
however, only the pentaploid types of 
Hieracinm pilosellci s. str.

O s t e n f e l d , who began his experiments 
in 1904 by crossing different aposporous 
Piloselloids with even chromosome num ­
bers, got partly  different results. To make 
it easier to discern putative hybrids, he 
often used the red-flowered Hieracinm  
aurantiacum  in his crosses. W hen he used 
ttiis species as female parent, tie obtained 
no hybrids, however, whereas when he 
used a form of “H. pilosella” as female 
paren t and H. aurantiacum  as male parent 
one hybrid was produced; and in the cross 
// .  excellens  X //.  aurantiacum, he got no 
fewer than six hybrids.

O s t e n f e l d  sent his material to R o s e n ­
b e r g  (1908, 1917) in Stockholm for cvto- 
logical investigation. The three species 
mentioned above were all aposporous. 
Hieracinm aurantiacum  and //. pilosella 
both had 2n =  36, whereas the peculiar, 
totally male sterile H. excellens had  2n =  
42. R o s e n b e r g  considered this species to 
lie of hybrid origin. Thus all of O s t e n - 
F e l d ’.s experimental plants had an even 
num ber of chromosomes which facilitated 
the formation of hybrids.

As regards the development of the em- 
bryo-sac, he found the same thing as we 
ourselves found later —  tlie apomictic 
embryo-sac suppresses and destroys the 
normal one. But on odd occasions (in 
Hieracinm excellens), he found tha t the 
apomictic embryo-sac grew down beside 
the sexual one without destroying it, and 
as a consequence the la tter was able to 
produce hybrids. For many years after 
O s t e n f e l d ’s and R o s e n b e r g ’s investiga­
tions Hieracinm pilosella was then claimed 
to be aposporous with 36 chromosomes.

F rom  his observations in nature, G. 
T u r e s s o n  came to the conclusion that the 
abundance of forms pointed to the possi­
bility of the existence of several different 
cytotypes. He also considered that in cer­
tain localities the variation was that of 
sexual segregants. He began, then, to col-
Bot. Notiser, vol. 125, 1972

lect living material,  which he grew at 
Uppsala. After emasculating and deter­
mining the chromosome numbers of the 
plants, we could confirm his assumption. 
There were both sexual and  apomictic 
biotypes, as well as many different c h ro ­
mosome numbers. To our surprise, we 
found  that all our tetraploid plants of 
Hieracinm pilosella s. str. were sexual. 
But the tetraploid H. macrolepideum  was 
apomictic like O s t e n f e l d ’s “/7. pilosella”. 
In the Botanical Museum in Copenhagen, 
there are  carefully num bered  voucher 
specimens of the plants tha t O s t e n f e l d  
had  used and sent to R o s e n b e r g . It was 
thus easy to establish tha t  O s t e n f f i l d ’s 

“pilosella” was typical te traploid II. m ac­
rolepideum.

O s t e n f e l d  had collected these speci­
mens in the lawn of the Botanical Gardens. 
How they ever got there is a mystery. 
According to R a u n k i a e r  (1922) Hiera- 
cium macrolepideum  is commonest on 
Bornholm, but also occurs on the west 
coast of Jylland. But both G ö t e  T u r e s s o n  
and  H e d d a  N o r d e n s k i ö l d  have looked 
for  Hieracia just there. They have never 
found  macrolepideum, only sexual, te tra ­
ploid II. pilosella s. str. But in the lawns 
of botanical gardens it is not uncommon 
to find m any extraneous and unusual 
plants.

On a la ter excursion (1970), a single 
p lan t of Hieracium macrolepideum  was 
observed. From its appearance, it was 
presumably  diploid. Also the types of II. 
macrolepideum  from Bornholm appear 
to be diploids. That they have the very 
short stolons characteristic of diploids, is 
evident from S t e n s t r ö m ’s descriptions 
(1896 b) as well as from his herbarium 
material.

GEOGRAPHICAL DISTRIBUTION

Hieracium pilosella is particularly  local 
in occurrence. Of the 145 subspecies and 
varieties that O m a n g  (1936) described 
from Norway and the more than 250 that 
occur in Sweden, there are only 1 1 that
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are com m on to bo th  countries. F in land ’s 
H. pilosella  are also pronouncedly ende­
mic. Of the 150 nam ed  Finnish forms, 
only about five occur in Sweden.

But even within the various countries, 
the subspecies groups have a definite geo­
graphical distribution. In Norway, O m a n g  

distinguishes three distinct groups of 
forms: one nor th  of Dovrefjället, one west 
of and one south-east of Langfjellen. In 
Sweden there are no similar mountain  
borders, but according to D a h l s t e d t , the 
great lakes form barriers  between regions 
with different forms, and  the provinces 
north  of these lakes constitute a single 
region. He found that the provinces in the 
west near the Norwegian border have 
forms that do not occur in the east and 
vice versa. The area tha t  he covers in his 
paper  of 1890 comprises p a r t  of Östergöt­
land, Gotland, and the greater par t  of 
Småland. In the north  the area is delimited 
by the lakes that cut across Östergötland, 
and in the south it extends over the sou th ­
ern parts of the South Scandinavian High­
lands into Blekinge and  northern  Skåne. 
In the west, Lake Vättern forms a natural 
border. But in the south-west the border  
is more indefinite since south-western 
Småland, Halland and Västergötland were 
then (1890) practically uninvestigated with 
regard to Hieracia. In nor thern  Östergöt­
land, which should be considered as a 
transitional area, and even more so in 
Södermanland, Uppland and Gästrikland 
begins a divergent area  characterized by 
the more general occurrence of certain 
forms, the presence of new forms and the 
absence of others. We too have found 
that in central Sweden there is a mixture 
of nor thern  and southern forms.

D a h l s t e d t  considered that Öland, the 
south-eastern par t  of the coastal regions 
of Småland, Blekinge and some parts 
of Skåne form  a single region. He also 
considers that Gotland, with its endemic 
forms and the deviating appearance of 
the mainland forms found there, could 
he treated as a special area, hut since 
the species are similar to those in Öster­

götland and northern  Småland, he prefers 
to see these areas as a single unit.

D a h l s t e d t  admittedly divides the Pilo- 
sellas into different geographical groups 
within Sweden, but he does not describe 
the morphological differences between the 
groups. B e r t a  R u d z i t e  has, on the other 
hand, with the aid of the herbaria  from 
Naturhistoriska Riksmuseet,  Stockholm, 
attempted a survey of the dominating 
morphological types within each area.

In the northernm ost provinces, the 
plants have consistently dark  involucres 
with black glands and stellate hairs. The 
tips of the bracts are a dirty reddish-violet 
with stellate hairs. This nor thern  area can 
be further  divided into an  eastern and a 
western group. The eastern group (Väster­
botten and Ångermanland) is characterized 
by plants with ra ther  large growth and 
having long, large leaves and large capi­
tula. Towards the south, in Hälsingland, 
transitional forms occur to plants being 
smaller with more rounded leaves.

In the western group (Jämtland and 
Härjedalen), both plants and leaves are 
smaller. In the south, in Dalarna, the 
Pilosellas become more robust and, above 
all, more bristly. If the Norwegian b o r­
der is followed southwards, smaller forms 
are met with in Värmland. They are less 
bristly and often have bluish-green leaves, 
which is also true of the biotypes east 
of Värmland, in Västmanland, where in 
addition they are extremely glandular. 
F u rthe r  south in Dalsland, one finds 
partly somewhat larger plants with in­
volucres with stout black glands having 
dark yellow knobs that give them a piebald 
appearance, partly  paler, slenderer forms. 
Farthest south, towards the west coast of 
Bohuslän, the forms are ra ther  divergent. 
They are densely bristly on the invo­
lucres, leaves and stolons. Because of the 
pubescence the leaves are not so green. 
Even subspecies tha t also occur in other 
areas are here more pubescent. Even 
Hieracium  m acrolepideum  is more bristly 
here than  in other districts. Since none of 
these plants lose their pubescence when 
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grown under other conditions, they cannot 
he regarded as habitat modifications. In 
Bohuslän, with its barren, rocky, w ind­
swept conditions, apparently  only these 
strongly pubescent forms are able to su r ­
vive, all the others are excluded by natura l 
selection. Hence, we have here a typical 
ecotype formation of species that show 
hereditary adaptation to an extreme en ­
vironment.

In Västergötland the plants are rather 
robust, often dark in colour, and some of 
them are bristly. Naturhistoriska Riksmu­
seet in Stockholm lias practically no m a­
terial from Halland. Our own plants from 
the sloping beach meadows and grassy 
Hills of this province are ra ther  robust 
and dark  in colour, but are not bristly 
pubescent.

If we now return  north  and follow the 
east coast southwards, we find in Upp­
land large, robust plants, dark in colour 
due to the presence of black glands, but 
less bristly. South of Lake Mälaren in 
Södermanland, the plants have a low 
habit and have more rounded leaves which 
are ra the r  weakly pubescent. But already 
here the central Swedish confluence re­
gion, which D a h l s t e d t  mentions, starts 
gradually.

In Östergötland, and above all in Små­
land, many different forms are found to ­
gether. On Öland both tall and very short 
forms occur. They are mostly black-glan­
dular and some are pubescent. On Gotland 
the m ajority  is very short,  black-glandular 
and small-leaved, and some material is 
pubescent.

In the southernmost provinces, rather  
robust types occur in Blekinge, whereas 
in Skåne the biotypes are small and very 
slender. This is not surprising, since it is 
here we find the sexual tetraploid forms 
which have one genome less than the 
northern  forms and are smaller in size. 
That the tetraploids have not spread 
northw ards is due perhaps to the fact 
that topography and climate are of a d if­
ferent character here. On the other hand, 
it is found in the west in Denmark and

England. All our Danish collections, as 
well as the two from  Sussex, England, 
belong to this tetraploid type. Strangely 
enough one of these English types agrees 
in detail w ith N o r r l i n ’s Finnish  subspe­
cies Hieracium jodolepis.  N o r r l i n  reports 
that it is very difficult to determ ine as 
there are so m any very closely related 
forms and  also many intermediates. A 
better description of a sexual type with 
all its segregants is hardly possible. Thus, 
even though in Sweden the tetraploid 
sexual form  does not occur at latitudes 
north  of Skåne in na tu ra l  habitats, it 
obviously does in southern  F inland.

AURICULA HYBRIDS

F r i e s ’ Hieracium auriculae for me  is a 
classical example of a species hybrid. As 
regards habit it is in termediary between 
its parents, H. macrolepideum  and H. 
auricula, and  is practically sterile, as a 
true species hybrid  should be. In the 
floras it is often reported to occur where 
the two paren ts  grow in close proximity 
to each other, but we have never found 
it. Fortunate ly , a colleague sent us a plant 
from Södermanland, so tha t we were able 
to determine the chromosome number. 
Like both of the parents it was a diploid 
with 2 n =  18.

As mentioned above, we have a number 
of specimens in our collections with b lu ­
ish-green leaves. They also often display 
other features reminiscent of Hieracium  
auricula. Here, above all, belongs N o r r - 

l i n ’s  (1884) tetraploid, apomictic subspe­
cies II. suivalensis. He considers this to 
be in term ediary  between II. auricula  and 
II. pilosella, though not a species hybrid 
because of its perfect seed-setting. He 
refers it to F o c k e ’s concept “B lendart”. 
F o c k e  (1881) writes that he gives the 
nam e “B lendart” to species that he con­
siders to be the offspring of hybrids but 
that they now behave as norm al species 
(i.e. the}' set seed abundantly) .  He does 
not say how he presumes they have arisen. 
Presumably  these “B lendarten” are hy-
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br id s  th a t  have  becom e apom ic t ic  in the 
sam e w a y  as the d ip lo id  sexual H. macro-  
lep id eu m ,  b y  c h ro m o so m e  dup lica tion ,  and  
th us  h av e  evolved a good cap ac i ty  of 
seed-sett ing.

SUMMARY

D u rin g  the  1880’s a n d  the  fo llow ing 
decades a c o n s ide rab le  n u m b e r  o f  b o ta ­
nists to o k  up the  s tu d y  of apom ic tic  sp e ­
cies. F o r  exam ple , th ey  devoted  them selves 
to the genus  H ierac ium ,  to the apo sp o rou s  
Pilosella  b u t  ch ief ly  to the  d ip lo spo rou s  
A rch ierac ium .  T hey  fo und  tha t  these  apo- 
m ic ts  f o r m  an  endless  n u m b e r  of d is­
tingu ishab le ,  c o n s ta n t  m icrospecies ,  to 
w hich  th ey  gave subspecific  an d  varie tal 
nam es. M an y  m e m b ers  o f the A rch ieracia  
have  b een  well inves tiga ted  a n d  described 
by D a h l s t e d t , K. J o h a n s s o n , and  others,  
b u t  as rega rd s  the  Pilosella  g ro u p  little 
lias been  published .  U nd er  Pilosella  in the 
S w edish  f lo ras  f i rs t  com es H. m aerolepi-  
d e u m  N o r r l . w ith  its easily recognized 
s len d e re r  subspecies  sa b u lo so ru m  D a h l s t . 
a n d  its h y b r id  w ith  H. auricula, H. auri- 
c u l i fo rm e  F r .  T h e n  com es H. pilosella  
(coll.) w ith  the r e m a rk  th a t  it com prises  
h u n d re d s  o f  m icrospec ies .  No fu r th e r  in ­
fo rm a t io n  is given. To assign a subspecific  
ep i th e t  to a  spec im en  th a t  has  been  co l­
lected, it is necessary  f i rs t  of all to search  
th ro u g h  the  var ious  Pilosella-hieraciolo-  
g ists’ o r ig ina l  p u b lica t io ns  w here  abou t 
one-f if th  o f  the Pilosella  fo rm s  a re  d e ­
scribed. T h e  re m a in d e r  a re  fo u nd  only in 
the fo rm  of D a h l s t e d t ’s exsiccata  in b o ­
tanica l m u s e u m s  a n d  lack descrip tions. 
F o r  the  a m a te u r  they  a re  difficult of a c ­
cess, an d  even fo r  the  p ro fess iona l  b o ta ­
nist t ro ub lesom e  an d  ex trem ely  t im e-con­

sum ing  to go th ro ug h ,  on accoun t  o f the ir  
grea t n um ber .

The reaso n  w h y  D a h l s t e d t  left the 
en o rm o us  w ork  of c lassifying this  m a te ­
rial u n to u c h e d  was p ro b a b ly  tha t  he had 
not succeeded in f ind ing  a sa t is fac tory  
key to the n a tu ra l  classif ication. H e fo u nd  
the Pilosellas so chaotic  th a t  he gave up  
an d  tu rn e d  his a t ten t ion  to the  subgenus  
A rchieracium ,  w hich  because  of its s t r ik ­
ing obligate apom ixis  w as easier to w ork  
with.

Many bo tan is ts  to day  do not agree  with 
the old h ie rac io log is ts ’ hab i t  o f giving sp e ­
cific o r varie ta l  n am es to all these  co n ­
stan t apom ic tic  microspecies. T h ey  regard  
it to be entire ly  meaningless, as the  nam es 
do no t  serve any  funct ion .  It is a r a th e r  
hopeless en te rp rise  to a t te m p t  to find  a 
subspecific  n am e  for any  given H. pilo­
sella.  Most collectors m us t  c on ten t  th e m ­
selves w ith  n am ing  the i r  specim ens H iera­
c ium  pilosella  coll.

In the fo llow ing list, in w h ich  o u r  co l­
lections a re  re fe rred  to subspecies  of 
H ieracium  pilosella,  some of D a h l s t e d t ’s 
nam es  a re  published  fo r  the f i rs t  time. 
Latin  descr ip tions  a re  no t ad ded  to the 
names, w hich  th e re fo re  becom e nom ina  
nuda.  However,  m y  a im  w h e n  p ub lish ing  
the list is not to pub lish  new  taxa  w ith in  
/ / .  pilosella,  w hich  I do not f ind  des i r ­
able, b u t  to co nnec t  o u r  e xp er im en ta l  
studies w ith  the h e rb a r iu m  m a te r ia l  kept 
at N a tu rh is to r isk a  R iksm usee t in S tock­
holm. I hope  th a t  bo th  bo tan ica l  m u seu m s  
an d  p riva te  p e rsons  in possession  of 
H ieracium  pilosella  belonging to sub ­
species m en t ion ed  here  m a y  derive inte­
rest f ro m  in fo rm at ion  on  c h ro m o so m e  
n u m b e r  a n d  m ode  of r e p ro d u c t io n  given 
in the list.
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A PPENDIX 1.

L ocalities oi' the Experim ental M aterial of H ieracium  pilosella

F ie ld
no. L o c a l i ty P r o v i n c e  o r  

c o u n t r y S u b sp e c i e s

A M P H IM IC T I C  H IE R A C IU M  P IL O S E L L A  (2n = 36)

1 L ju n g b y h e d S k å n e f a v i l l i c o lo r  D a h l s t .  —  v e n u s t i c e p s  D a h l s t .
6 H y l l a » d i s ta n t i l i n g u a  v a r .  o b lo n g ic e p s  N o r r l .

11 G u n n a r p » g r a n u l o s u m  S t e n s t r .
12 S ä t a r ö d » l i n g u a t u m  D a h l s t .  —  h g p o c h l o r u m  S t e n s t r .
14 K l i n g s m a r k e n » fa v i l l i c o lo r  D a h l s t .  —  v e n u s t i c e p s  D a h l s t .
15 L u d v ig s b o r g » e r m i n e u m  N. & P.  —  e r m i n e l l u m  S t e n s t r .
16 S. R ö r u m » l i n g u a t u m  D a h l s t .
20 O s ta rp » s t e n o s t i c t u m  S t e n s t r .  —  s t e n o p h y t o n  

D a h l s t .
21 S te n e s ta d » v e n u s t u m  D a h l s t .
38 T u n b y h o l m » s t e n o p h y t o n  f. f lo c c o s io r  D a h l s t .

122 K a f f a t o r p  3 » fa v i l l i c o lo r  D a h l s t .  f o r m a  —  v e n u s t u m  
D a h l s t .

134 B r o b y  4 » f a v i l l i c o lo r  D a h l s t .  f o r m a  —  v e n u s t u m  
D a h l s t .

147 L a n d s k r o n a  2 » v a n k i v e n s e  S t e n s t r .
150 L a n d s k r o n a  5 » s u b v e n u s t u m  D a h l s t .  —  v e n u s t u m  D a h l s t .
183 H a l l a n d s  V ä d e rö » t e n u i s t o l o n u m  D a h l s t .
278 A x e lv o ld  1 y> s t e n o s t i c t u m  S t e n s t r .  (s t e n o p h y t o id e s  

D a h l s t . )
280 K n u t s t o r p  1 » v e n u s t u m  D a h l s t .
281 K n u t s t o r p  2 » v e n u s t u m  D a h l s t .
293 H ö g e s t a d  1 » f a v i l l i c o lo r  D a h l s t .  f o r m a ?
295 F a l s t e r b o  1 » v e n u s t i c e p s  D a h l s t .  —  r o b u s t i c e p s  D a h l s t .
296 F a l s t e r b o  2 » s u b v e n u s t u m  D a h l s t .
312 B r o b y  D » v e n u s t u m  D a h l s t .  —  fa v i l l i c o lo r  D a h l s t .
315 B r o b y  G » s t e n o p h y t o n  D a h l s t .
318 B r o b y  K » s t e n o p h y t o n  D a h l s t .
329 S å n e k u l l a » r o b u s t i c e p s  D a h l s t .  f o r m a
336 S jö b o » r o b u s t i c e p s  D a h l s t .
343 V i k t o r s h ö g » v e n u s t i c e p s  D a h l s t .  ( ro b u s t i c e p s  D a h l s t . )
346 D o m s t e n  1 » t e n u i s t o l o n u m  D a h l s t .  f o r m a
347 D o m s t e n  2 » t e n u i s t o l o n u m  D a h l s t .  f o r m a
445 H o h ö g » l a x i s q u a m u m  D a h l s t .  f o r m a
446 F r o s t a v a l l e n » t e n u i s t o l o n u m  D a h l s t .  f o r m a
450 V a n k  i va 3 » p o l y c h o r u m  S t e n s t r .  f o r m a
488 B å s t a d  1 » p a c h y t r i c h e l l u m  D a h l s t .
489 B å s t a d  2 » p a c h y t r i c h e l l u m  D a h l s t .

33 G r ä n n a S m å l a n d v u lg a r e  T a u s c h  f o rm a
467 F o r s e r u m  1 » b r a c h y t r i x  f. a cu t i fo l ia  D a h l s t .
291 ö s t e r i l d D e n m a r k v e n u s t i c e p s  D a h l s t . ?
257 S u ss e x  1 E n g l a n d j o d o le p i s  N o r r l .

A M P H IA P O M IC T IG  H IE R A C IU M  P IL O S E L L A 2n =  45)

3 G y l leb o S k å n e b a l io c e p h a lu m  D a h l s t .
10 N y b r o å n » a t r o c a n u m  Om ANG

114 V. S t rö ö » l e p t a c i n u m  D a h l s t .  —  e p i p y r r h u m  D a h l s t .
127 K a f f a t o r p  8 » p o r a t i  D a h l s t .  —  s u b c r a s s e s c e n s  D a h l s t .
132 B r o b y  2 » a t r o c a n u m  O m ang  f o r m a
133 B r o b y  3 » a t r o ë p i lo s u m  A d l e r z  — - a t r o v i l l o s u l u m  

D a h l s t .
136 B r o b y  6 
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F ie ld
no. L o c a l i ty P r o v i n c e  o r  

c o u n t r y S u b sp e c ie s

137 B r o b y  7 S k å n e ut ro  ë p  i t o s u m  Ad i. e  r  z
153 S k ä l d e r v i k e n » t e n u i s t o l o n u m  D a h l s t .  ? o r  p o l y a d e n i u m  

D a h l s t . ?
155 V. S t r ö ö  2 » t r i c h o s c a p o id e s  D a h l s t .  f o r m a ?
162 K u n g s m a r k e n » b a l io c e p h a lu m  D a h l s t .
184 H a l l a n d s  V ä d e r ö  2 » f i r m i s t o l o n u m  D a h l s t .
309 B r o b y  A » p o l y a d e n i u m  D a h l s t .
310 B r o b y  B » a t r o v i l l o s u lu m  D a h l s t .
313 B r o b y  E » a tr o ë p i lo s u m  A d l e r z  —  a t r o v i l lo s u lu m

D a h l s t .
314 B r o b y  F » e p i p y r r h u m  D a h l s t .  f o r m a
319 B r o b y  L » l e p ta l e u m  D a h l s t .  m o d if .  —  l e p ta lo id es  

D a h l s t .
337 B o l l e r u p » s u b c r a s s e s c e n s  D a h l s t .  f o r m a
344 S i b b a r p » s u b c r a s s e s c e n s  D a h l s t .  ?
452 V i t t s jö » l e p ta c in u m  D a h l s t .  — le p ta le u m  D a h l s t .

m o d if .
453 O s b y » e p i p y r r h u m  D a h l s t .  f o r m a
283 B r ä k n e - H o b y  2 B le k in g e f i r m i s t o l o n u m  D a h l s t .  f o rm a
284 K a r l s k r o n a » t r i c h o s c a p o id e s  D a h l s t .  v. o b t u s i u s c u l u m
525 T j u r k ö  1 » le p ta le u m  D a h l s t .  —  l e p ta lo id e s  D a h l s t .
342 T o l a r p H a l l a n d l e p ta lo id e s  D a h l s t .
349 S k r e a  s t r a n d  1 » l e p ta l e u m  D a h l s t .  —  l e p ta c in u m  D a h l s t .
350 S k r e a  s t r a n d  2 » l e p ta l e u m  D a h l s t .  —  l e p t a c i n u m  D a h l s t .
351 S k r e a  s t r a n d  3 » e p i p y r r h u m  D a h l s t .  f o r m a
352 S te n in g e  1 » l e p ta c in u m  D AHLST.
353 S te n in g e  2 » l e p ta c in u m  D a h l s t .  —  le p ta le u m  D a h l s t .
355 A sa » b a l io c e p h a lu m  D a h l s t .
490 T ö n  n e r s j ö » le p ta lo id e s  D a h l s t .

37 V is in g s ö S m å l a n d a t r o v i l l o s u lu m  D a h l s t .
218 V a s s m o l ö s a  1 » s e m ic ra s s e s c e n s  D a h l s t .  —  cr a ss escen s  

D a h l s t .
219 V a s s m o l ö s a  2 » se m ic r a s s e s c e n s  D a i i l s t .  f o r m a
274 J ö n k ö p i n g » s e m ic r a s se s c e n s  D a h l s t .  —  su b c r a s se s c e n s  

D a i i l s t .
275 T å n n ö » a t r o c a n u m  O m an g
276 T å n n ö » a t r o c a n u m  O m an g
411 H o r n s b o r g » s u b c r a s s e s c e n s  D a h l s t .
432 R å s h u l t » m u l t i s t o l o n u m  D a h l s t .  f o r m a
455 P a t a h o l m » t r i c h o s c a p o id e s  D a h l s t .  v . o b t u s u l u m  D a h l s t .
457 U r s h u l l » l e p ta l e u m  D a h l s t .  m o d if .
458 R ä v a m å l a » s e m ic r a s se s c e n s  D a h l s t .
460 L e n h o v d a » y r a n u l a tu m  D a h l s t .
462 O s k a r s h a m n  1 » a c r o p h y l lo id e s  D a h l s t .  m od if .
463 O s k a r s h a m n  2 » l e p ta lo id es  D a h l s t .  f o r m a
465 V i m m e r b y  2 » c a n d e s c e n s  D a h l s t .
466 E k s j ö » at roë p i  1 o su m  A d l e r z
469 B a n k e r y d » a tr o ë p i lo s u m  A d l e r z  f o r m a
491 V r å » e p i p y r r h u m  D a h l s t .  f o r m a
492 L ju n g b y » c a n d e s c e n s  D a h l s t .
494 Be llö » c r a s s i s to lo n u m  D a h l s t .
495 S v in h u l t » p ra e p i la n s  D a h l s t .  f o rm a
515 V ä s te rv ik , » s t e n o p h y t o n  D a h l s t .  f. f lo c c o s io r

G r ä n s ö  1
516 V ä s te rv ik , » t r i c h o s c a p o id e s  D a h l s t .  (or p o l i o c h l o r u m

Gränsö 2 D a h l s t .)
518 V ä s t e rv ik , » sv e d a le n s e  S t e n s t r .

Segersg .  1
Bot. N o tise r , vol. 125. 1972
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Field
no. L ocali ty Prov ince  or 

c o u n try Subspecies

519 Västervik, 
Segersg. 2

Sm åland

520 Västervik,  
Kuggviken

»

521 O sk arsh am  n, 
G unnarsö

*

119 Vickleby Öland
425 Resmo 3 »
431 Böd a »
511 Djupvik ,  F ö ra »

41 Råby t rä s k Gotland
181 F å rö su n d »
542 H oburg  3 »
545 Vike 1 »
546 Vike 2 »

89 Ringstad  1 Östergötland
112 O m berg  1 »
178 G rensholm en »
217 B o rg h am n »
496 Åtvidaberg »
499 N akna  1 »
500 N ak n a  2 »

4 Göteborg V ästergö tland

115 Läckö »
202 H indås »
203 Alingsås »
265 Tivägsboda »
300 F a lk ö p in g »
301 Mösseberg 1 »
302 Mösseberg 2 »
303 Kleva 1 »
305 Kleva 5 »
374 T ro l lh ä t tan  4 »
375 T ro l lh ä t t a n  5 »
471 B ju ru m  2 »
476 Unden äs »
477 Gr a n vik »

56 M unkedal B ohuslän
362 S tenungsund »
364 Hårleby ,  O rus t  1 »
365 llå r leb y ,  O rus t  2 »
367 Svälte 1 »
368 Svälte 2 »
369 Uddevalla  1 »
370 Uddevalla  2 »
269 L ax a rb y Dalsland

270 Ed, S tora  Le »
377 Mellerud 2 »

382 Bengtsfors  2 »
383 B engtsfors  3 »

266 Säbylund Närke
271 Degerfors »
478 O lsh a m m a r »

tyn n o p h y to n  D a h l s t . m o d i f .

t yn n o p h y to n  D a h l s t . f o r m a

aeruginicolor  D a h l s t . —• furviceps  D a h l s t .

aerophyllum  D a h l s t . m o d i f .  
poliochlorum  D a h l s t . 
subcrassescens  D a h l s t . 
aeruginicolor  D a h l s t . f o r m a  
pauxil lum  D a h l s t . f o r m a  
f irm is to lonum  D a i i l s t . m o d i f .  
tr ichadenium  N. & P. ? 
coloreum  D a h l s t . f o r m a  
leucopsarum  D a h l s t . ? 
laetevirens  D a h l s t . 
ep ipyrrhum  D a i i l s t . f o r m a  
vagans  D a h l s t . 
atrovillosulum  D a h l s t . 
crassis to lonum  D a h l s t . f o r m a  
s tenophyton  D a h l s t . 
s tenophyton  D a h l s t .
hyp o ch lo ru m  S t e n s t r . —  hypochlore llum  

D a h l s t . 
drodant(de  N o r r l . f o r m a  
ep ipyrrhum  D a h l s t . f o r m a  
ep ipyrrhum  D a h l s t . 
semicrassescens  D a h l s t . 
furviceps  D a h l s t . f o r m a  
hypoch lorum  S t e n s t r . 
aerophyllum  D a h l s t . 
aeruginicolor  D a h l s t . 
f irm is to lonum  D a h l s t . f o r m a  
pachytriche llum  D a h l s t . 
subcrassescens  D a h l s t . ? 
leptaloides  D a h l s t . 
tri eh osca poi d  es 1) aii l s t . 
drodantale  N o r r l . f o r m a  
ep ipyrrhum  D a h l s t . f o r m a  
tyn n o p h y to n  D a i i l s t . f o r m a  
b a ry ce p hal um  D a h l s t .  
barycephalum  D a h l s t . 
t yn n o p h y to n  D a h l s t . f o r m a  
tyn n o p h y to n  D a h l s t . f o r m a  
subcrassescens  D a h l s t . v . brcviceps  D a h l s t . 
Unicodes D a h l s t .
aerophyllum  D a h l s t . acrophylloides  

D a h l s t . —  baliocephalum  D a h l s t . 
trichoscapoides  D a h l s t . 
atrovillosulum  D a h l s t . —  trichoscapoides  

D a h l s t . 
baliocephalum  D a h l s t . ?
acrophylloides  D a i i l s t . -— baliocephaloides  

D a h l s t . 
aeruginicolor  D a h l s t . f o r m a  
drodantale  NORRL. 
ep ipyrrhum  D a i i l s t .
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F ie ld
no. L o c a l i ty P r o v i n c e  o r  

c o u n t r y S u b s p e c ie s

479 A s k e r s u n d N ä r k e fu r v ic e p s  D a h l s t .  f o r m a
58 K ila  I S ö d e r m a n l a n d a c r o p h y l lu m  D a i i l s t .
91 T y s t b e r g a » f i r m i s t o l o n u m  D a h l s t .  —  a c r o p h y l l u m  

D a h l s t .
182 S jö sa » b a l io c e p h a lu m  D a h l s t .
259 V a x å k e r  2 » e p i p y r r h u m  D a h l s t .  f o r m a
27.3 V a x å k e r » p o l io c h lo r u m  D a h l s t .  f o r m a
307 R ö m o r a ,  T r o s a  a r c h ip . » t e n u i s t o l o n u m  D a h l s t .  f o r m a
433 S p a r r e h o l m » p o l io c h lo r u m  D a h l s t .  ?
434 S p a r r e h o l m » p o l io c h lo r u m  D a h l s t .  ?
501 S im o n s to r p » t r i c h o s c a p o id e s  D a h l s t .
502 S i m o n s to r p » g r a n u la tu m  D a h l s t .
503 K la s to rp » a e r u g in ic o lo r  D a h l s t .  va r .
234 N o p p e n V ä r m l a n d b a l io c e p h a lu m  D a h l s t .
386 V a ln ä s » b a l io c e p h a lu m  D a h l s t .
387 K a r l s t a d » m u l t i s t o l o n u m  D a h l s t .
389 S a x å » a t r o v i l lo s u lu m  D a h l s t .
390 H ju l s j ö V ä s t m a n l a n d b a l io c e p h a lu m  D a h l s t .
482 A rb o g a » m u l t i s t o l o n u m  D a h l s t .

27 B ä c k lö s a U p p l a n d eras s e s c ens  D a h l s  t  .
46 L id in g ö » p o ra t i  D a h l s t .
48 Ä rn a » a er u g in ic o lo r  D a h l s t .

185 H u m m e d a l » a e r o p h y l l u m  D a h l s t .
186 T o r s l u n d a » a e r o p h y l lu m  D a h l s t .
189 H jä l s t a v ik e n » l o n g i s c a p u m  D a h l s t .  m o d if .
190 U p p s a l a  1 » s te reo d es  D a h l s t .  m o d if .
205 R o g e su n d  1 » b a l io c e p h a lu m  D a h l s t .  f o r m a
207 B o g e su n d  2 » sub  era s s escens  D a h l s  t .
215 F u n b o  2 » a er o p l ig l lo id es  D a h l s t .  f o r m a
216 G å r d s k ä r » f i r m i s t o l o n u m  D a h l s t .
220 H a m m a r b y  1 » f i r m i s t o l o n u m  D a h l s t .  —  l e u c o p s a r u m  

D a h l s t .
256 B i lu d d e n » a e r o p  h y l lo  i d es  D a  h  l  s t  .
308 U l tu n a » l e u c o p s a r u m  D a h l s t .
320 U l t im a » v agans  D a i i l s t .  f o r m a
321 Vi t l inge  1 » t r i c h o s c a p u m  N. & P.
322 V il t in g e  2 » t r i c h o s c a p o id e s  D a h l s t .
324 M å n k a r b o  1 » t r i c h o s c a p o id e s  D a h l s t .
325 ö s t e r b y b r u k » b a l io c e p h a lu m  D a h l s t .
326 Ä lv k a r le b y » a c r o p h y l lo id e s  D a h l s t .
406 N o r r t ä l j e » l e u c o p s a r u m  D a h l s t .  m o d if .
407 IT ö t  u n a » l a u t u m i a r u m  D a h l s t .
409 Gol 1 rö ra » l e p ta le u m  D a h l s t .
413 G r i s s le h a m n » la m p r o g lo s s u m  D a h l s t .  —  l e u c o p s a ro id e s  

D a h l s t .
416 V ä d d ö  H u v u d » lo n g is c a p u m  D a h l s t .  v a r .  —  a cro  p h y l lo id e s  

D a h l s t .
418 V ä d d ö  H u v u d » l e p ta le u m  D a h l s t .  m o d i f .
419 G o t t s u n d a » e p i p y r r h u m  D a h l s t .  f o r m a
396 S to rv ik  1 G ä s t r i k l a n d p o ra t i  D a h l s t .  —  su b c r a s s e s c e n s  D a h l s t .

61 S ä te r D a l a r n a sub  p r a e s ta n s  D a h l s t .
165 H e d e m o r a » f i m b r i l l i f c r u m  N o r r l .  f o r m a
392 R ä m s h y t t a n  1 » te n u i l in g u a  N o r r l .
393 R ä m s h y t t a n  2 » te n u i l in g u a  N o r r l .
395 IIo s jö » f i r m i s t o l o n u m  D a h l s t .

72 Ange M e d e lp a d t e n u i l in g u a  NORRL.
75

16
N o r rh a s s e l * te n u i l in g u a  N o r r l .
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Field
no. Locality P rov ince  or 

c o u n try Subspecies

174 Åre 
63 Nåtö,  Åland

Jä m t la n d
F in lan d

ad pressam  NORRL 
c o a I e s c en s N o r r l .

AMPHIAPOMICTIG HIERACIUM PILOSELLA (2n =  54)

528 T ju r k ö  4 Blekinge m elanochroum  D a h l s t . fo rm a
304 Kleva 2 V äste rgö tland prasaeum  D a h l s t .
414 V äddö  H uvud 1 U ppland long iscapum  D a h l s t . fo rm a-— 

D a h l s t .
415 V äddö  H uvud  2 » longiscapum  D a h l s t . fo rm a
166 H e d em o ra  2 D a la rn a longiscapum  D a h l s t .
97 Gånsvik  1 Å nge rm an land belfragei M a g n u s s o n  fo rm a
98 Gånsvik  2 » belfragei M a g n u s s o n

AMPHIAPOMICTIC HIERACIUM PILOSELLA (2n =  63)

131 B ro b y  1 Skåne praepilans D a h l s t .
531 S ten sh u v u d » praepilans D a h l s t .

AMPHIAPOMICTIC HIERACIUM PILOSELLA 
CHARACTERS OF 11. AURICULA (2n =  36)

W IT H  SOME DISTINCT

493 V rigstad Sm åland vagans  D a h l s t . fo rm a
497 N o rsh o lm Östergö tland suivalense  N o r r l . fo rm a
263 B erga  F ä re d  1 V äste rgö tland suivalense  N o r r l .
264 B erga  F ä re d  2 » suivalense  N o r r l . fo rm a
172 Vi rå S ö d e rm an lan d suivalense  N o r r l .
391 H ju ls jö  2 V äs tm an lan d suivalense  N o r r l .
248 S to ck ach er  Bach, 

In n sb ru c k
Austria suivalense  N o r r l .

249 S to ck ach er  Alm, 
In n sb ru c k

» suivalense  N o r r l .

acr o p h y llo id es

APPENDIX 2.

Subspecies studied of H ieracium  pilosella

After the  n a m e  of the subspecies is the 
l i te ra tu re  a n d  the  h e rb a r iu m  m a te r ia l  tha t  
we used fo r  m ak in g  the d e te rm in a t io n  of the 
p lan ts ,  and  o u r  collections tha t  belong here 
a long  w ith  the p rovince  and  field num ber .

D a h l s t e d t ’s Hieracia  Exsiccata  are  grouped 
in to  fasces,  a bbrev ia ted  here  to Exsic. Fasc.;  
his H e r b a r iu m  H ie rac io ru m  Scandinav iae  is 
div ided up  into c en tum  groups,  abbrev iated  
here  to Cent.

AM PHIM ICTIC HIERACIUM PILOSELLA
(2n =  36)

H. brachytrix D a h l s t .  f. acutifolia . —
Sine descrip t .  -—■ Sm åland,  O s k a rsh am n  1903 
leg. K ö h l e r , det. D a h l s t . ; Västergö tland ,  
Göteborg 1915 leg. P a l m e r , det. D a h l s t . —  
S m ålan d  467.

H. distuiitilingun N o r r l .  v .  oblongiceps. 
—  N o r r l i n  1895 ]>. 19. —  S t e n s t r ö m  1896 a 
p. 20. —  Exsic. Fase.  I— 6, Östergötland,
Bot. N oti ser,  vol . 125, 1972

Lindeku l i  1886; Skåne, S k ä ra l id  1890 leg. 
S t e n s t r . — Skåne 6.

H. crm inellum  S t e n s t r .  —  S t e n s t r ö m  
1896 a p. 8. —  Skåne, R ö n n eh o lm  1890 leg. 
S t e n s t r .  Skåne, Skära lid  1889 leg. S t e n s t r .
—  Skåne 15.

H. erm incum  N. & P .  —  N. & P .  1885 
j). 68. — S t e n s t r ö m  1896 a p. 27. — Skåne, 
Svedala  1890 leg. S t e n s t r .  —  Skåne  15.

H. favillicolor D a h l s t .  —  D a h l s t e d t  1890 
p. 31. — Exsic. Fase.  I— 10, II— 12, Ö s te r ­
götland, L inköping  1889. —  Skåne  1, 14, 
122, 134, 293, 312.

H. grauulosuin S t e n s t r .  —  S t e n s t r ö m  
1896 b p. 220. —  Skåne, Svedala  1890 leg. 
S t e n s t r .  —  Skåne, R ö n n e h o lm  1890 leg. 
S t e n s t r .  — Skåne 11.

H. hypochloruni S t e n s t r .  —  S t e n s t r ö m  
1896 a p. 13. — Cent. XVIII— 12. —  Skåne 12. 

H. jodolepis N o r r l .  —  N o r r l i n  1884 p. 82.
—  Herb. Pilos. Fenn .  nr. 17. —  E ng lan d  257. 

H. laxisquam um  D a h l s t .  —  D a h l s t e d t
1890 p. 32. — Exsic. 11— 10. Cent. VI— 88, 
Östergötland, Vre ta  1981 legi ipse. —  Skåne 
445.
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H. linguatum  D a h l s t .  —  D a h l s t e d t  1893 
p. 5. — Exsic. Fase. IV—5, Skåne, Hal­
landsås, R åstad 1890 leg. S t e n s t r .  —  Skåne 
12, 16.

H. paehytrichellum  D a h l s t . — Sine de- 
script. — Cent. XVI—31, Stockholm 1903 
leg. D a h l s t . — Skåne 4 8 8 , 489.

II. polychoruni S t e n s t r .  — S t e n s t r ö m
1896 a p. 32. -— Skåne, Stehag 1890 leg. S t e n ­
s t r .  — Skåne 450.

H. robusticcps D a h l s t .  — D a h l s t e d t  1890 
p. 24. — Exsic. Fase. II—9, Småland, Nybro
1897 leg. O. G. K ö h l e r .  — Skåne 295, 329, 
336, 343.

II. stenopliyton D a h l s t .  — Sine descript.
- Cent. VIII—5, Östergötland, Linköping 

1890 legi ipse. Cent. VI—96, Ö stergötland 
legi ipse. — Skåne 20, 38, 315, 318.

H. stenostictum  S t e n s t r .  —  S t e n s t r ö m  
1896 a p. 21. ■—■ Skåne, Bökebergsslätt 1890 
leg. S t e n s t r .  Skåne, Svedala 1890 leg. S t e n ­
s t r .  —  Skåne 20, 278.

H. subvenustuin  D a h l s t .  —  S in e  d e s c r i p t .
-  C e n t .  VI—89. Cit. A d l e r z  1903 p . 151. 

Cit. S t e n s t r ö m  1896 a  p . 10, 12. —  S k å n e  
150, 296.

H. tenuisto lonuin  D a h l s t .  — Sine descript.
— Cent. VI—94, V ästm anland, Kungsör 1891 
leg. v o n  P o r a t .  Cent. VIII—7, Ö stergötland, 
L inköping 1890 legi ipse. — Skåne 183, 346, 
347, 446.

H. vankivense S t e n s t r .  —  S t e n s t r ö m  
1896 a p. 26. — Skåne, Vankiva 1890 leg. 
S t e n s t r .  — Skåne 147.

H. venusticeps D a h l s t .  —  S in e  d e s c r i p t .
— Sm åland, Gårdsby 1899 leg. K ö h l e r ,  det. 
D a h l s t .  — Skåne 1, 14, 295, 343, Denmark 
291.

H. venustum  D a i i l s t .  —  D a h l s t e d t  1890 
p. 30. — Exsic. Fase. I— 7, Ö stergötland, L in­
köping 1885— 1889. Skåne, Malen 1913 leg. 
S e g e r s t r ö m ,  det. D a h l s t .  — Skåne 21, 122, 
134, 150, 280, 281, 312.

H. vulgare T a u s c h  —  D a h l s t e d t  1890 
p. 27. — Exsic. Fase. I—6, Småland, Växjö 
1894 leg. K ö h l e r ,  del. D a h l s t .  —  Små­
land 33.

A MP H IA PO MICTIG HIERACIUM PILO- 
SFLLA (2n =  45)

H. aerophylloidcs D a h l s t .  — A d l e r z  1903 
p. 159. _  Cent. VI—98, Daisland. Cent. XVI 
—44, Gotland. — Småland 462, Dalsland 269, 
383, Uppland 326, 415.

H. acrophyllum  D a h l s t .  —  D a h l s t e d t  
1890 p .  3 4 .—  Exsic. Fase. IV— 3, Östergötland 
1890. — V ästergötland 302, Daisland 269, 
Söderm anland 58, 91.

H. adpressum  N o r r l .  —  N o r r l i n  1888 
p. 18. — Jäm tland 174.

H. aerophylloidcs D a h l s t .  — Sine descript.
—  Cent. VI— 98, D a h l s t e d t  1890.—  Kungsör, 
V ästm anland 1890 leg. v o n  P o r a t ,  det. 
D a h l s t .  — Uppland 215, 256.

H. acrophyllum  D a h l s t .  -— Sine descript.
— Exsic. Fase. IV-—3, Ö stergötland, L inkö­
ping 1890 legi ipse. Cent. VI—97, Ö stergöt­
land, Linköping 1886 legi ipse. Cent. XVI— 
44, Gotland, Visby 1897. — Öland 119, U pp­
land 185, 186.

H. acruginicolor D a h l s t .  — D a h l s t e d t  
1890 p. 43. — Exsic. Fase. II—2, 3. — Små­
land 521, Öland 511, V ästergötland 303, Närke 
266, Söderm anland 503, Uppland 48.

H. atrocanum  O m a n g  = paralcucum  O m a n g .
—  O m a n g  1936 p. 80. —  Cent. XVIII— 9. —  
Skåne 10, 132, Småland 275, 276.

H. atrocpilosum  A d l e r z  —  A d l e r z  1903 
p. 162. —- Cent. XVI—52, Sm åland, Källvik 
1902 leg. A d l e r z .  — Skåne 133, 137, 313, 
Småland 466, 469.

H. atrovillosulum  D a h l s t .  — D a h l s t e d t  
1890 p. 39. — Exsic. Fase. I— 13, Ö stergöt­
land 1886. Exsic. Fase. II—6, Ö stergötland 
1886. Cent. VI—82, Ö stergötland 1890 legi 
ipse. — Skåne 133, 136, 310, 313, Småland 
37, Östergötland 217, D alsland 377, Värm­
land 389.

H. baliocephaloidcs D a h l s t .  —  Sine de­
script. — Dalsland, Vibergsön leg. P. A. L a r s ­
s o n .  —  Dalsland 383.

H . baliocephalum  D a h l s t .  —  O m a n g  1936 
p. 59. — Cent. VII— 11, D alsland 1894. Cent. 
XX—8, V ärm land 1890. — Skåne 3, 162, 
H alland 355, Dalsland 269, 382, Söderm an­
land 182, Värm land 234, 386, Västm anland 
390, Uppland 205, 325.

H, barycephalum  DAH LST. — Sine descript.
—  Bohuslän, Stenungsön 1906 leg. L i l j e -  
h o l m ,  det. D a h l s t .  Bohuslän, Bäve 1905 leg. 
P a l m f . r ,  det. D a h l s t .  — B ohuslän 364, 365.

H. candescens D a h l s t .  —  D a h l s t e d t  1890 
p. 35. — Exsic. Fase. I— 16, Ö stergötland, 
Linköping. — Sm åland 465, 492.

H. coalescens N o r r l .  —  N o r r l i n  1884 
p. 80. — Herb. Pilos. Fenn., nr. 16. — F in­
land 63.

II. coloreum D a h l s t .  — Cent. VIII—2, Got­
land, F årö  1894 leg. K. J o h a n s s o n .  -—- Got­
land 545.

H. crassescens D a h l s t .  — D a h l s t e d t  1890 
p. 37. — Uppland, D jurgårdsfresk. 1903 leg. 
D a h l s t .  Uppland, Lagnö leg. L i n d e g r e n ,  det. 
D a h l s t .  — Småland 218, Uppland 27.

H. crassistolonum  D a h l s t .  — Sine descript.
—  Ö stergötland, Linköping 1890 leg. D a h l s t .
— Småland 494. Ö stergötland 496.

H. drodantale N o r r l .  — N o r r l i n  1895 
p. 23. —- Närke, Tysslinge 1894, Exsic. Fasc. 
II— 11, 23, leg. A d l e r z .  Sm åland, 1901 leg. 
K ö h l e r ,  det. D a h l s t .  V ästergötland 115, 477, 
Närke 271.
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H . e p ip y r r h u m  D a h l s t .  — Sine descrip t.
—  Cent. XVI— 18, V ärm lan d  1897. Cent. XVI 
— 17, S ö d erm an lan d  1902. — Skåne 114, 314, 
453, H alland  351, Sm åland  491, Ö stergö tland  
112, V ästergö tland  202, 203, B ohuslän  50, 
N ärke  478, S ö d erm an lan d  259, U ppland 419.

H . f im b r il l i f c r u m  NORRL. —  N o r r l i n  1888 
p. 24. O m a n g  1934 p. 80. — Å ngerm anland  
1885 leg. H o lm .  —- D a la rn a  105.

H . f ir m is t o lo n u m  D a h l s t .  —  D a h l s t e d t  
1890 p. 20. — E xsic. F ase . IV— 2, L inköp ing  
1890 legi ipse. Cent. X III— 11, H ort. B ergian . 
1904 legi ipse. —  Skåne 184, B lekinge 283, 
G o tland  181, V äste rg ö tlan d  305, S ö d e rm an ­
lan d  91, U p p lan d  210, 220, D a la rn a  395.

H. fu rv icep s D a h l s t .  —  D a h l s t e d t  1890 
]). 44. — Exsic. Fase . I— 11, 12. Cent. XVI— 8, 
S ö d e rm an lan d  1903. Cent. VI— 05, S ö d e rm an ­
lan d  1890. —  S m åland  521, V äste rg ö tlan d  
300, N ärke  479.

H . g r a n u la t u m  D a h l s t .  —  D a h l s t e d t  1890 
p. 22. —  E xsic. Fase . I— 3, Ö ste rg ö tlan d  1880. 
Cent. XV III— 6, Ö ste rg ö tlan d  1890. —  Sm å­
lan d  460, S ö d e rm an lan d  502.

H . h y p o c b lo r e l lu m  D a h l s t .  —  Sine de­
sc rip t. —  Cent. X V III— 12, B ohuslän , S tenung, 
N orum  1903 leg. L i l j e h o l m .  —  V äste rg ö t­
lan d  4.

H . h y p o c h lo r u m  S t e n s t r .  —  S t e n s t r ö m  
1896 a p. 13. —  Cent. X V III— 12. — V äste r­
g ö tlan d  4, 301.

H . la e te v ir e n s  D a h l s t .  —  A d l e r z  1903 
p. 148. — C ent. VI— 95, Ö stergö tland . — 
Ö ste rg ö tlan d  89.

H , la m p r o g lo s s t im  D a h l s t .  —  Sine descrip t.
—  Cent. XX— 20, S tockho lm  1906. Cent. XX 
— 21, S tockho lm  1906. —  U pp lan d  413.

H . la u tu m ia r u m  D a h l s t .  —  Sine descrip t.
—  Cent. V II— 17, S tockholm , Ö sterm alm  
1894 legi ipse. —  U pp land  407.

H . le p ta c in u m  D a h l s t .  —  Omang 1936 
p. 93. — Cent. XVI— 7, B ohuslän  1903. — 
Skåne  114, 452, H alland  349, 350, 352, 353. 

H . I c p ta lo id e s  D a h l s t .  — Sine descrip t.
—  D alsland , ö je r s h y n  1907 leg. L a r s s o n .  — 
S kåne  319, B lekinge 525, H alland  342, 490, 
S m ålan d  463, V ästergö tland  471.

H . le p ta lc u m  D a h l s t .  —  Sine d esc rip t. — 
Cent. XVI— 15, S ö d e rm an lan d  1902 leg. 
D a h l s t .  Cent. XVI— 7, B o huslän  1903. —  
Skåne  319, 452, B lekinge 525, H alland  349, 
350, 353, S m åland  457, U ppland  409, 418.

H . le u c o d e s  D a h l s t .  —  D a h l s t e d t  1890 
p. 35— 36. —  B o h u slän  370.

H . le u c o p s a r o id e s  D a h l s t .  — Sine descrip t.
—  S ö d erm an lan d , Taxinge sn, N äsby 1901 
leg. S a m u e l s s o n ,  det. D a h l s t .  S trän g n äs 1900 
leg. S a m u e l s s o n ,  det. D a h l s t .  —  U ppland 
413.

H . le u c o p s a r u m  D a h l s t . —  D a h l s t e d t
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1890 p. 22. — Gent. VI— 85, Ö s te rg ö tlan d  
1890 leg. D a h l s t .  Cent. XX— 15, U p p lan d  
1906 leg. D a h l s t .  — G o tland  546, U p p la n d  
220, 308, 406.

H. lo n g is c a p u m  D a h l s t .  —  Sine d esc rip t.
—  Cent. XXIV— 2, D a larn a  1907 leg. S a m u e l s ­
s o n .  —  U ppland 189, 416.

H. m u lt is to lo n u m  D a h l s t .  — Sine d e ­
scrip t. — Cent. VII— 11, D a lslan d  1890. — 
S ö d erm an lan d , B yringe 1900 leg. K ö h l e r ,  
det. D a h l s t .  — Sm åland  432, V ärm lan d  387, 
V ästm an lan d  482.

H. p a e h y t r ic h e l lu in  D a h l s t .  —  Sine d e ­
scrip t. —- Cent. XVI— 31, S to ckho lm  1903, 
leg. D a h l s t .  —  V äste rg ö tlan d  374.

H. p a u x illu m  D a h l s t .  — Sine d e sc rip t. — 
Cent. XX— 2, G otland 1892 leg. K. J o h a n s ­
s o n .  —  G otland 41.

H. p o lio c li lo r u m  D a h l s t .  —  D a h l s t e d t  
1890 p. 25. —  Sm åland 516, Ö land 425, S ö d e r­
m an land  273, 433, 434.

H. p o ly a d e n iu m  D a h l s t .  —  Sine d e sc rip t.
— Cent. XVI— 47, S ö d e rm an lan d  1902 leg. 
D a h l s t .  —  Skåne 153, 309.

H. p o r a t i D a h l s t .  —  D a h l s t e d t  1890 p.
45. — Exsic. Fase. II— 4, V ä stm an lan d  1889 
leg. v o n  P o r a t .  Cent. VI— 68, V ä stm an lan d  
1892 leg. v o n  P o r a t .  —  S k åne  127, U p p lan d
46, G ästrik lan d  396.

H. p r a e p ila n s  D a h l s t .  —  Sine d esc rip t. 
Cent. XVI— 25, S m åland  1902 leg. K ö h l e r ,  
det. D a h l s t .  —  S m åland  495.

H. s e m ic r a s s e s c e n s  D a h l s t .  —  Sine d e ­
scrip t. —  Cent. VI— 76, S m ålan d , Jö n k ö p in g  
1892 leg. v o n  P o r a t .  S m ålan d  218, 219, 274, 
458, V ästergö tland  265.

H. s te n o p h y t o n  D a h l s t .  —  Sine d esc rip t.
—  Cent. V III— 5, Ö ste rg ö tlan d , L in k ö p in g  
1890 legi ipse. Cent. VI— 96, Ö stergö tland , 
L inköp ing  legi ipse. —  S m ålan d  515, Ö ste r­
gö tland  499, 500.

H. s te r e o d e s  D a h l s t .  —  Sine d esc rip t. —  
Cent. XX—23, U ppland , Solna 1906 leg. 
D a h l s t .  —  U ppland  190.

H. s u b c r a s s e s c e n s  D a h l s t .  —  D a h l s t e d t  
1890 p. 38. —  Exsic. F ase . II— 5, Ö s te rg ö t­
lan d  1889. Cent. VI— 74, Ö ste rg ö tlan d  1890 
legi ipse. — Skåne 127, 337, 344, Sm åland  
274, 411, Ö land 431, V äste rgö tland  375, B o­
h uslän  369, U ppland 207, G ästrik land  396. 

H. s u b p r a e s ta n s  D a h l s t .  —  Sine d esc rip t.
—  Å ngerm anland , S o llefteå  1907 leg. R ö n n ­
b la d ,  det. D a h l s t .  — D a la rn a  61.

H. s v e d a le n s e  S t e n s t r .  —  S t e n s t r ö m  
1896 a p. 23. — Skåne, Svedala 1890 leg. 
S t e n s t r ö m .  —  Sm åland  518.

H. te n u ilin g u a  N o r r l .  —  N o r r l i n  1884 
p. 75. —  Cent. X X III— 1, M edelpad, Ånge 
1904 leg. J o h a n s s o n .  —  D ala rn a  392, 393, 
M edelpad 72, 75.
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H. tenuistolonum  D a h l s t . — Sine descript.  
Cent. VI— 94, leg. v o n  P o r a t . — Skåne 

153, S ö d e rm an lan d  307.
H. tricliadenium  N. & P. —  N ä g e l i  & 

P e t e r  1885 p. 165. —  Gotland, Hessle 1881 
leg. L ö n n r o t h , det. D a h l s t . — Gotland 
542.

H. trichoscapoides D a h l s t .  —  D a h l s t e d t  
1890 p .  20. —  Exsic. Fase .  I— 2, 1886. -— Cent. 
VI'— 87, Ö stergötland,  Vre ta  1891 legi ipse. 
Cent. VI— 84, Ö s te rgö t land ,  L inköping  1890 
legi ipse. —  Skåne  155, Blekinge 284, S m å ­
land 455, 516, V äste rgö t land  476, Dalsland 
270, 377, S ö d e rm an lan d  501, Uppland 322, 
324.

H. trichoscapum  N. & P. —  N ä g e l i  & P e ­
t e r  1885 p. 133. — Söderm anland ,  S t rän g ­
näs 1900 leg. S a m u e l s s o n . —  Uppland  321.

H. tynnophyton D a h l s t . —  Sine descript.
—  Sm åland ,  O s k a r s h a m n  1904 leg. O. K ö h ­
l e r , d e t .  D a h l s t . —  Sm å la n d  519, 520, Bo­
huslän  362, 367, 368.

H. vagans D a h l s t . —  Sine descript.  — 
Cent. XVI— 12, U p p la n d  1903 leg. D a h l s t . 
Cent. XVI— 11, S ö derm an land ,  Ornö 1902 leg. 
D a h l s t . —- Ö s te rgö t land  178, U ppland  320.

AM PHIAPOM ICTIC HIEBAGIUM P IL O ­
SELLA (2n =  54)

H. acrophyllo ides D a h l s t . —  A d l e r z  1903 
p. 159. — Cent. VI— 98, Dalsland. Cent. XVI 
— 44, Gotland. — U p p lan d  414.

H. belfragei M a g n u s s o n . —  Sine descript.  
Å n ge rm an land ,  H ä rn ö sa n d  1908 leg. 

J o h n s s o n , det. D a h l s t . Hälsingland, S ö d e r­
h a m n  1892 leg. M a g n u s s o n . —  Å ng erm an ­
land 97, 98.

H. longiscapum  D a h l s t . —  Sine descript.  
Cent. XXIV— 2, D a la rn a  1907 leg. S a ­

m u e l s s o n . D a la rn a  1902 leg. S a m u e l s s o n , 
det. D a h l s t . —  U p p lan d  414, 415, D a larna  
166.

IL m cla n o ch ro u m  D a h l s t . — Sine descript.
—  Cent. XVI— 4, V ä rm la n d  1898 leg. F r ö - 
DiNG. Sm åland  1901, leg. K ö h l e r , det. 
D a h l s t . —  Blekinge 528.

H. prasacum  D a h l s t . —  Sine descript.  —  
Cent. XVI— 29, U pp land  1903 leg. D a h l s t . —  
V äste rgö tland  304.

AMPHIAPOMICTIC HIEBACIUM P IL O ­
SELLA (2n =  63)

H. pracpilans D a h l s t . —  Sine descript.  
Cent. XVI— 25, Sm åland ,  O sk arsh am n  

1902 leg. K ö h l e r . V äste rgö t land  1898 leg. 
A n d e r s s o n , det. D a h l s t . —  Skåne 131. 
531.

A M PH IA PO M1 CT I C III E R A CI U M P I LOS E L - 
LA W IT H  SOME DISTINCT CHARACTERS 
OF H. AURICULA (2n =  36)

H. suivalense N o r r l . — - N o r r l i n  1884 
p. 84. —  D a h l s t e d t  1890 p. 41. -—- Cent. 
V U  I— 1, Östergötland 1895 leg. D a h l s t e d t . 
Exsic. Fase. I— 14, Ö s te rgö t land  1889. — 
Östergötland 497, V äs te rgö t land  263, 264, 
S öd e rm an lan d  172, V ä s tm an lan d  391, A us tr ia  
248, 249.

H, vagans D a h l s t . —  Sine descrip t .  —  
Cent. VVI-— 12, U p p land  1903 leg. D a h l s t ., 
Cent. XVI— 11, S ö d e rm an lan d ,  O rnö 1902 leg. 
D a h l s t . —- Sm åland  493.
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M orphology and Em bryology o f Scaevola frutescens K. 
and A ffin ities o f the Family G oodeniaceae

By M. B. Vijayaraghavan and Urmila Malik
Department of Botany, 
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Delhi-7, India

ABSTRACT

V i j a y a r a g h a v a n , M. R. & M a l i k , U. 1972. Morphology and embryology of Scaevola 
frutescens K. and affinities of the familv Goodeniaceae. -— Bot. Notiser 125:
241—254.

The morphology and embryology of Scaevola frutescens K. have been investi­
gated and the data collated with the presumed allies of the family Goodeniaceae.
S. frutescens is a shrub with cymose inflorescence. Flowers are pedunculate,
bisexual, and zygomorphic. The calyx and corolla are five each and are fused.
The petal lobes are equal and spread like a fan. There are five epipetalous 
stamens. The ovary is inferior, bilocular with one ovule in each locule.

The ontogeny of anther wall follows the Dicotyledonous type. The middle layers 
are ephemeral and tapetum is of the secretory type. The microspore tetrads are 
te trahedral. Pollen grains are triporate and are shed at the two-celled stage. The 
ovule is anatropous, unitegmic, and tenuinucellate. There is prominent hypostase. 
The innermost layer of the integument forms a well-developed endothelium. The 
archesporial cell functions directly as the megaspore mother cell. The development 
of the emhryo-sac conforms to the Polygonum type. Double fertil ization occurs. 
The endosperm is cellular, the embryogeny follows the Solanad type.

The morphological and embryological features indicate tha t  the Goodeniaceae 
should he placed in the separate order Goodeniales very close to the Campanulales. 
Goodeniaceae differ from the families centred a round  the Campanulales in many 
im portant features such as the absence of haustoria, the presence of indusium, 
the presence of hypostase, the persistence of both the inner and outer epidermes 
of the seed coat to form the testa; endothelium although differentiated not enclos­
ing the extremities of the embryo sac, and the presence of calcium oxalate crystals 
in the seed coat.

INTRODUCTION

T h e  Goodeniaceae, la rge ly  an  A ustra lian  
fam ily , consists  of h e rb s  a n d  sh ru bs  w ith  
a b o u t  14 g enera  a n d  BOO species ( v a n  

S t e e n i s  1958). Scaevola  w ith  80 species, 
00 res tr ic ted  to A u s tra l ia  a n d  the rest to 
Po ly nes ia  and  tro p ica l  coasts, is specially 
in te res t ing  since it h as  zygom orph ic  f low ­
ers an d  an  in d u s iu m  covering  the stigma. 
R i l e y  (1963) observed  th a t  th ro ug ho u t  
S ou th  Africa, Scaevola  is the only genus 
rep resen tin g  the fam ily  Goodeniaceae.

Scaevola fru tescens ,  a sh rub ,  sometimes 
b ecom ing  an  u nd ers ized  tree, grows at an

a l t i tu d e  of 400 to 500 metres ,  an d  is d is ­
tr ib u ted  in Ceylon, S o u th  India ,  M auritius,  
M ad agasca r ,  t rop ica l  A m erica  and  Africa 
( B r i z i c k y  1966). H owever,  the em bryo- 
logical d a ta  on  th e  genus a re  m eagre  an d  
th a t  o f  the fam ily  a re  no t on ly  scarce  b u t  
also d o u b t fu l  be ing  res tr ic ted  to on ly  tw o 
genera .  F u r th e r ,  t lie a ff in it ies  of the 
fam ily  a re  d isp u ted  an d  in recent years  
tax o n o m is ts  have  even set up  a separa te  
o rd e r ,  Goodeniales, to accom odate  th is 
fam ily  ( H u t c h i n s o n  1959). T he  p resen t  
inves t iga t ion  o n  Scaevola  fru tescens  was, 
th e re fo re ,  u n d e r t a k e n  to fu rn ish  detailed  
em b ry o lo g ica l  d a ta  a n d  to evalua te  the
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aff in it ies  o f the  Goodeniaceae  on a c o m ­
p a ra t iv e  basis.

MATERIAL ANI) METHODS

The material of Scaevola frutescens was 
collected by one of us (U.M.) from the bo­
tanical gardens, the University of Peradeniya, 
Ceylon in June, 1969. Buds, flowers, and 
fruits of different developmental stages were 
fixed in F.A.A. Usual methods of dehydra­
tion, infiltration, and embedding were fol­
lowed. A few fruits, after scarification and 
prior to dehydration were treated with picric 
acid for about 10 days, washed in water, 
and immersed in a solution of li thium ca r ­
bonate. Later they were dehydrated in the 
butyl alcohol series. The sections were cut 
between 5 and 15 microns thick and stained 
either with safranin-fast green or iron- 
alum haematoxylin. Acetocarmine squashes of 
the pollen mother cells were also observed.

OBSERVATIONS

E X T E R N A L  MORPHOLOGY

Scaevola fru tescens  is a sh ru b  w ith  
simple, sp irally  a r r a n g e d  leaves. T h e  in ­
florescence is a cym e (Fig. 1 A) w ith  p e ­
duncula te ,  b isexual and  zy g om orph ic  
flowers (Fig. 1 B— 1)). T he  calyx is gamo- 
sepalous and  is covered  w ith  un ice l lu la r  
hairs .  The corolla  is g am opeta lous ,  the 
petals  sp read  like the f ingers  of an  open  
hand .  The lobes a re  p rov ided  w ith  very  
thin m em b ra n o u s  wings w hich  a re  equal 
and  sh a rp ly  fo lded in w a rd  in bud. T he  
s tam ens a re  five in n u m b er ,  a l te rn a t in g  
w ith  the petals. T he  a n th e r s  a re  basif ixed, 
in trorse  and  have  a long f i lam en t  (Fig. 
1 E, F). T he  gynoec ium  is b icarpe l la ry ,  
syncarpous ,  w ith  a sl ightly  lobed, h a iry  
st igm a and is su b ten ded  by an in d us iu m  
(Fig. 1 G— 1). T h e  style  is solid an d  ha iry  
a t  the base. T he  o va ry  is in ferio r ,  b i lo c u la r  
w ith  one ovule in each loculus.  T h e  f ru i t  
is a d ru pe  (Fig. 1 J — L).

MIC R O S P O R A N GIU M

T h e  p re -a rch esp o r ia l  a n th e r  is oval in 
cross section and  consists  of p a r e n c h y m a ­
tous cells w ith  a well-developed ep iderm is  
(Fig. 2 A, C). A single large h y p o d e rm a l  
a rch esp o r ia l  cell, w ith  dense cy top lasm  
an d  p ro m in e n t  n uc leus  d ifferen t ia tes  (Fig. 
2 B, I), T ab le  1). As the  an th e r  develops 
it d ivides pe ric lina lly  to fo rm  an o u te r  
p r im a ry  par ie ta l  cell (ppl) an d  an  inner  
p r im a ry  sporo gen ou s  cell (s p ). The p r i ­
m a ry  sporogenous  cell undergoes a few 
m ito t ic  divisions a long  d if feren t planes and  
fo rm s  the sporo gen ou s  tissue. The p r im ary  
p a r ie ta l  layer  divides peric lina lly  resulting  
in seco nd ary  p a r ie ta l  layers (splx and  ,s-/;/2; 
Fig. 2 F, F ).  T h e  inner  one of the two 
pa r ie ta l  layers  (spl2) develops into the 
ta p e tu m  w hereas  the o u te r  one (.sp/]) d i ­
vides peric lina lly  to fo rm  the middle layer 
a n d  the end o thec iu m  (Fig. 2 F ).  The  cells 
of the m iddle  layer  divide again resulting  
in two layers (Fig. 2 G). T h us  in the m a ­
tu re  a n th e r  th e re  are  5 wall layers in ­
c lud ing  the ep ide rm is  (Fig. 2 H). T able  1 
su m m arizes  the on togeny  of the a n th e r  
wall but does no t  show  the developm ent 
of the  ta p e tu m  to w ard s  the connective 
side. T he  d ev e lo pm en t of the a n th e r  wall 
th u s  fo llows the  D ico ty ledonous type  ( D a ­

v i s  1966). T he  e p id e rm al cells a re  small 
an d  u n d e rg o  an t ic l in a l  divisions to keep 
pace  w ith  the developing an ther .  T he  
e n d o th ec iu m  a t m a tu r i ty  consists of large 
cells w ith  ra d ia l  f ib ro us  th ickenings and  
possess  stellate crys ta ls  w h ich  d is ap pea r  
a t  m a tu r i ty  (Fig. 2 J, K). A few cells of 
th e  connect ive  a d ja c e n t  to the  e n d o th e ­
c ium  also develop th ickenings.

T h e  cells of the  two middle  layers de­
g enera te  w h en  the  m ic rospo re  m o th e r  
cells a re  still in p ro p h ase  (Fig. 2 I). The 
in n e rm o s t  layer  of the  a n th e r  wall is the 
ta p e tu m  an d  its cells in early  stages are

Fig. 1. Scaevola frutescens. — A: Part  of cymose inflorescence. -— B, C: Buds of various 
sizes. — D: Flower with indusium surronding the stigma. — E, F: Dorsal and ventral 
view of the stamen. — G, II: Face and lateral view of the carpel. — 1: Longisection of 

the stigma showing indusium. — J—I.: Fruits of various ages. — A—L X2.
Bot. N otiser, vol. 125, 1972
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Table  1. O ntogeny  of  the anther  in S c a e v o l a  f rutescens .  

U n d if feren t ia te d  a n th er

e p id e r m is arch esp o r ia l  cell

p r im ary  parieta l  
layer (ppl)

pr im a ry  sporo-  
g e n o u s  layer

e p id e r m is

se con dar y  
parieta l  
layer  (sph)

endo-  m idd le  
the c iu m  laver

endo-  m idd le  m idd le
thec iu m  layer  1 laver  2

s e c o n d a r y  
p arie ta l  
layer  (spI2)

ta pe tu m

se c o n d a r y  sporo-  
g e n o u s  layer

m icro sp o re  
m other  cells

uninucleate, with dense cytoplasm. Later 
the tapetal cells enlarge considerably, be­
come vacuolate and binucleate (Fig. 2 L, 
M). Nuclear divisions and fusion in the 
tapeta l nuclei are common resulting in 
polyploid nuclei (Fig. 2 N, O). The Iape­
tum has a dual origin, being partly  derived 
from  the wall layers on the abaxial side 
and partly  from  the cells of the connective 
on the adaxial side.

MICROSPOROGENESIS AND MALE 
GAMETOPHYTE

Meiosis in the microspore mother cells 
is of the simultaneous type resulting in 
te trahedra l te trads (Fig. 2 P — S). The 
pollen grains are tr iporate with a thick 
exine and thin inline (Fig. 2 T, U). The 
m icrospore nucleus divides lo form a large

vegetative and a small generative cell. The 
pollen grains are shed at the 2-celled stage 
(Fig. 2 U).

MEGASPORANGIUM, MEGASPOROGE- 
NESIS ANI) FEMALE GAMETOPHYTE

There are two anatropous, unitegmic, 
and tenuinucellate ovules. The ovular p r i ­
mordium arises from the placenta as a 
tiny pro tuberance which soon begins to 
curve. The integument appears soon after 
the differentiation of the archesporium, 
and the ovule becomes completely ana tro ­
pous at about the megaspore te trad  stage. 
During this stage cells of the innermost 
layer of the integument become transver­
sely elongated, envelope the nucellus and 
act as the in tegumentary tapetum.

At the 2- or 4-nucIeate stage of the em-

Fig .  2. S caevo l a  f ru t esc ens  (en, e n d o th ec iu m ;  ep, ep id erm is;  m l,  m idd le  layer; sp, sporo-  
g e n o u s  cell; sp h ,  se co n d a r y  par ie ta l  layer  1; t, tape tu m ).  -—- A, R: T r a n s v ers e  section  
o f  an th er s  at d ifferent  stages  of  d e v e lo p m e n t .  — G, D: E n la rg ed  p o r t io n s  m ark ed  c 
and  d  in A and B to sh o w  u n d if feren t ia ted  an th er  and  h y p o d e r m a l  arch esp o r ia l  cell  
resp ect ive ly .  —  E: P o r t io n  of  an an th er  s h o w in g  p e r ic l in a l  d iv is io n s  in secondary  
p a r ie ta l  layer  1. —  F: Part of  an a n th er  lobe  s h o w in g  fo u r  wra l l  layers. —  G, II: P ortion
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of an  a n th e r  show ing  some of the  cells of the  m idd le  layer  in div is ion  fo rm in g  two 
layers.  —  I: Anther  lohe show ing degenerat ion  of m iddle  layers, binucleate  tape tum , an d  
sporogenous  cells. —- J, K: P o r t io n  of a n th e r  show ing  f ib rous  endo thec ium . —  L — O: 
T ape ta l  cells a t  v a r io u s  stages of developm ent .  —  P — R: Meiosis in mic.rospore m o th e r  
cells. — S: T e t rah e d ra l  tetrad.  —- T, U: Uni- and  b inucleate  pollen grains. —  A, R: X56,

C— I X350, J — U X513.
Bot. N otiser, vol. 125, 1972
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b ryo-sac , a few  ce lls  o f  the n u ce llu s  ly in g  
im m ed ia te ly  b e lo w  the g a m eto p h y te  b e ­
com e d en sely  c y to p la sm ic , sh o w  p r o m in ­
ent nuclei and  c o n stitu te  th e  h y p o sta se . 
D u rin g  the g lo b u la r  stage o f  the p r o -e m ­
b ryo  the ce lls  o f the h y p o sta se  are h ig h ly  
stretched .

A sin g le  h y p o d erm a l a r ch esp o r ia l cell 
(F ig . 3 A) fu n ctio n s  d irect as th e  m e g a ­
sp ore  m other cell (F ig . 3 B ) .  T h e la tter  
u n d ergoes m eio sis  resu ltin g  in a lin ea r  
tetrad  o f  m eg a sp o res (F ig. 3 C). T h e three  
m icro p y la r  m eg a sp o res d egen era te  an d  the  
ch a la za l one fu n ctio n s . T h e  fu n c tio n a l  
m egasp ore  en larges an d  its n u c le u s  d iv id es  
to  form  tw o-, fou r-, and e ig h t-n u c lea te  
em b ry o -sa cs o f  the P o ly g o n u m  type (F ig. 
3 I)— G).

T he m ature em b ry o -sa c  c o n s is ts  o f  an  
egg, tw o sy n erg id s, tw o  p o la r  n u c le i and  
three an tip o d a l ce lls  (F ig . 3 G). T h e  sy n er ­
gids and a n tip o d a l ce lls  d eg en era te  so o n  
after  fertiliza tio n  (F ig. 3 H , 1).

E N D O SPE R M  AN D EM B R Y O G E N Y

T h e prim ary  en d o sp erm  n u c le u s  d iv id es  
b efo re  the zygote  and  the d iv is io n  is f o l ­
lo w ed  by a tra n sverse  w a ll r esu ltin g  in a 
large  m icro p y la r  ch a m b er  an d  a sm all 
ch a la za l one (F ig. 3 J ). F u rth er  d iv is io n s  
in both  the ch am b ers o ccu r  in  v a r io u s  
p lan es (F ig. 3 K ). T he d ev e lo p m en t o f  the  
en d osp erm  is very  rapid  an d  o c cu p ie s  a l ­
m o st the w h o le  o f  the em b ry o -sa c  (F ig. 
3 L ). At the m icro p y la r  and ch a la za l ends  
the ce lls  o f  the en d o sp erm  sta in  d eep ly  
a n d  even  form  p o u ch -lik e  s tru ctu res (F ig. 
3 L ). L ater the ce lls  o f  th is p o u ch  d eg en er ­
ate. D uring the g lo b u la r  and  d ic o ty le d o ­
n o u s em bryo stages the ce lls  o f  the e n d o ­

sp erm  are irregu lar  w ith  prom in en t n u c le i 
an d  are d e v o id  o f a n y  reserve  fo o d  m a ­
ter ia l (F ig . 3 M, N ) .

T h ere  is a c o n sid era b le  tim e lag b e ­
tw e en  fe r t iliz a t io n  and the d iv is io n  o f the  
zy g o te . D u r in g  th is tim e the zygote  e lo n ­
gates (F ig . 4 A ). At a b ou t the 12-celled  
stage  o f  the en d o sp erm  the zygote  d iv id es  
tr a n sv e rse ly  resu ltin g  in a sm all term in a l  
cell ca  an d  a large b asa l cell cb  (Fig. 4 B ).  
T h e b a sa l ce ll d iv id es an d  re-d iv ides to 
fo rm  a m a n y -c e lled  su sp en so r  (Fig. 4 C, 
D ). T h e term in a l cell un d ergoes tr a n s­
verse  d iv is io n . T h is  th en  d iv ides by  v e r ­
tica l w a lls  o r ien ted  at r igh t angles to ea ch  
oth er  to fo r m  the o c ta n ts (F ig. 4 D ). S u b ­
seq u en t d iv is io n s  in the octan t g ive r ise  
to  a m a ss o f  ce lls  a n d  the p ro -em b ryo  
b e c o m es  la rg e  and  g lo b u la r  in sh ap e (F ig . 
4 E — G). T h e  su sp en so r  starts d eg en era t­
in g  fro m  the top  (Fig. 4 F , G). T he m atu re  
em b ry o  is large , stra igh t, and has tw o  
c o ty le d o n s  (F ig . 4 H ). T h e  em b ryogen y  
fo l lo w s  the S o lan ad  ty p e  ( M a h e s h w a r i  

1950).

T E ST A

At the m eg a sp o re  tetrad  stage the in te ­
g u m en t co m p r ise s  13 to  15 layers o f  ce lls , 
m a n y  o f  th em  c o n ta in in g  crysta ls o f  c a l­
c iu m  o x a la te  (F ig. 5 A, D ). T he in n erm o st  
la y er  o f  th e  testa d ifferen tia tes  in to  the  
en d o th e liu m . T h e testa at the tw o- or  
fo u r -n u c le a te  em b ry o -sa c  stage co m p rises  
15— IS la y er s  o f  ce lls  (F ig. 5 E, F) w h ile  
at the m a tu re  g a m eto p h y te  stage it b e ­
c o m es  IS— 2 0 -la y ered  (F ig . 5 B, G). At th e  
d ic o ty le d o n o u s  stage o f  the em b ryo  th e  
seed  coat is 7— 14-layered , and  is c o m ­
p r ised  m a in ly  o f th in -w a lle d  v a cu o la te  
c e lls  w ith  a few  cry sta ls  (F ig . 5 C, H ).

Fig. 3. Scaevola frutescens  (ant, antipodal cells; e, egg; dm, degenerating m egaspore; ds, 
degenerating synergids; emb, em bryo; end, endosperm ; pemb, proem bryo; s, synergids; 
z, zygote). —  A, B: Longitudinal section  of the nucellus show ing hypoderm al archesporial 
in itial and m egaspore m other cell. —  C: L inear tetrad of m egaspores, the nonfunctional 
m egaspores degenerate in basipetal m anner. The endothelium  is w ell developed. —  
D— F: Two- and four-nucleate em bryo-sacs. —  G: Mature em bryo-sac. —  H, I: Embryo- 
sac showing zygote, degenerated synergid and antipodal cells. The prim ary endosperm  
nucleus lies near the antipodal cells in H. —  J: Tw o-celled endosperm . —  K, L: Multi-
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celled endosperm ; note  the ‘p o u c h ’ at bo th  the ends and  the cells at m ic ropy lar  and 
chalaza l  ends slain deeply and  are  tapering. —  M, N: E n d o sp e rm  at Dicotyledonous 
em b ry o  stage; in N a port ion  of the endosperm  is enlarged. — A— F: X550, G— I X ‘250, 

J X 385 ,  K, L X 130, M X 2 2 ,  N X260.
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[.—sus—

cb
sus

©\©

cot

Fig. 4. Scaevola f rufescens  (cot, co tyledon; sus, suspensor;  z, zygote). —  A, B: Zygote 
and two-celled p roem bryo .  — G— G: Stages leading to the fo rm at io n  of a globular 

embryo. — H: Dicotyledonous em bryo.  —  A, B X375, C— G X770, Il X45.

Fig. 5. Scaevola f rutescens  (it, endo the l ium ).  —  A— C: Longitud inal  sections of the 
ovules (d iagramm atic) .  —  D: P or t ion  m ark e d  d in A enlarged to indicate  testa  at tetrad  
stage. There  a re  13 to 15 layers of cells wh ich  con ta in  calcium oxalate  c rystals.  — E, F: 
Testa at two- and  four-nucleate  em bryo-sac  stage. —  G: E nlarged  view of the port ion  
m arked  g in B to show the testa at m a tu re  em bryo-sac  stage. T he  o u te r  and inner

Bot. N o tiser, vol. 125, 1972



MORPHOLOGY AND EMBRYOLOGY OF SCAEVOLA FRUTESCENS 249

epidermes persist and the latter forms the endothelium. — H: Magnified view of the 
portion h in C showing the seed coat at the dicotyledonous stage of the embryo. The 
outer epidermis is tangentially elongated. — A, B X40, C X30, D—F X513, G, H X350.

B ot. N o tise r, vo l. 125, 1972



250 M. R. V IJA Y A R A G H A V A N  AND U R M IL A  M A LIK

B ot. N o tiser, vo l. 125, 1972



M O R P H O L O G Y  AND ILM B R YOLO GY O F  S C A E V O L A  F R U T E S C E N S

s
s SOJ
= C.
§>*

3  C
CS C3

Oi — s->
'— C ,
Cu ^  ^
~  = —r-, X c:
P = S S  
S -E Èc«

•”  c  SC J=
x'. p i a  o

i- ~

B o t. X o t is e r .  v o l .  125, 1972



2 à 2 M. R. VIJAYARAGHAVAN AND URMILA MALI K

DISCUSSION

The available data on the morphology 
and embryology of the family Goodenia- 
ceae are discussed in Ihe light of the p re ­
sent work on Scaevola frutescens.

MICROSPORANGIUM, MICROSPOROGE- 
NESIS AND MALE GAMETOPHYTE

The present detailed investigation on the 
development of the an ther  wall in Scae­
vola frutescens  is the first report for this 
family. It is revealed tha t  the endothecium 
and the two middle layers are sister 
layers while the tapetum is derived direct 
from the secondary parietal layer 11. Thus 
the wall of the m icrosporangium is made 
up of 5 layers and the development con­
forms to Ihe dicotyledonous type ( D a v i s  

1966). In Dampiera stricta, however, only 
one middle layer is present and the wall 
of the microsporangium is composed of 
four layers ( B r o u g h  1927). In S. frutes­
cens, the endothecium develops Ihe usual 
fibrous thickenings, the middle layers are 
ephemeral and  the cells of the tapetum 
become binucleate. According to B i l l i n g s  

(1901) in S. lobelia the uninucleate condi­
tion of the tapetal cells is restored by fu­
sion of the nuclei. Crystalliferous idio- 
blasts found in the endothecium of S. 
frutescens  have not been reported for any 
other genus of this family. The pollen 
grains are shed at the two-celled stage as 
in other genera of the family. Leschenaul-  
tia is an exception in that they are shed 
in permanent tetrads ( M a r t i n  & P e a c o c k  

1959).

MEGASPORANGIUM, MEGASPOROGE- 
NESIS AND FEMALE GAMETOPHYTE

Sc HN a r  F  (1931) reported bitegmic ovules 
in Goodeniaceae. In contrast to this the 
unitegmic condition is met with in Scae­
vola attenuata, S. koenigii ( B i l l i n g s  

1901), Dampiera stricta ( B r o u g h  1927) 
and S. frutescens  (present work). B i l ­

l i n g s  (1901) fu rther  reported that Ihe 
vascular bundle runs completely around 
P>ot. N o tiser, vo l. 125, 1972

the flattened ovule, thereby indicating 
integumentary vascular bundles. In S. 
frutescens no such integumentary vascular 
bundles were seen, and the supply ended 
at the chalazal end of the ovule. The de­
velopment of the embryo-sac conforms 
to the Polygonum type. According to 
B r o u g h  (1927), in Dampiera stricta the 
synergids are elongated and devoid of fili­
form apparatus;  the antipodal cells remain 
active after fertilization and even func­
tion as a medium for passing nourishment 
from the chalazal end of the ovule into 
the embryo-sac. In S’, frutescens,  however, 
the antipodal cells degenerate before fe r ­
tilization and the synergids although elon­
gate are devoid of filiform apparatus. 
H A v i l a n d  (1914) observed cross-pollina­
tion and porogamy in Goodenia. In S. 
frutescens  the entry of the pollen tube is 
also porogamous.

ENDOSPERM AND EMBRYOGENY

The p r im ary  endosperm nucleus in 
Scaevola frutescens  divides transversely 
followed by wall formation. The endo­
sperm development is cellular in contrast 
to the nuclear endosperm in Dampiera  
stricta ( B r o u g h  1927). R o s e n  (1937) re ­
ported cellular endosperm in Scaevola 
and the present work confirms his f ind­
ings. B i l l i n g s  (1901) observed the p res­
ence of a weakly developed micropylar 
haustorium  in Scaevola attenuata and S. 
koenigii. Although in S. frutescens the 
endosperm cells at the micropylar and 
chalazal ends were deeply stained, their 
nuclei did not show hypertrophy and the 
tissue centred around  these deeply stained 
cells was healthy. It is therefore con­
cluded that these cells do not act as hau- 
storia (present work). The embryogeny 
in S. frutescens, as in Dampiera stricta 
( B r o u g h  1927), is of the Solanad type.

TAXONOMIC CONSIDERATIONS

H u t c h i n s o n  (1959) placed Goodenia­
ceae in the order Goodeniales along with 
Brunoniaceae and Stylidiaceae. M a n n i n g
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(1965) also placed Goodeniaceae in the 
o rder Goodeniales. G u n d e r s e n  (1950) and 
T a k h t a j a n  (1959) placed Goodeniaceae 
in C am panulales.

Table 2 enum erates tlie em bryological 
characters of the fam ilies Goodeniaceae, 
B runoniaceae, Cam panulaceae, Lohelia- 
ceae and Stylidiaceae (for the literatu re 
see B e n t h a m  1869, H o o k e r  1894, B r o u g h  

1927, C o r e  1955, D a v i s  1966, E n g l e r  

1964, K a u s i k  & S u r r a  m  a n y  a  a i 1946, 1947, 
R o s e n  1937, 1946, 1949, S o u è g e s  1938, 
S u b r a m ANYA.M 1951; and  p resen t w ork).

Goodeniaceae d iffers from  C am panula­
ceae, Lobeliaceae and Stylidiaceae in the 
shedding-stage of pollen, absence of nec­
tary, presence of hypostase, absence of en ­
dosperm  haustoria , presence of indusium , 
absence of polyem bryony, and the p res­
ence of calcium  oxalate crystals in seed 
coat and pericarp . B runoniaceae d iffers 
from  Goodeniaceae in the presence of a 
m ultinueleate suspensor hausto rium  of the 
em bryo.

On com parative em bryological da ta  it 
is concluded tha t Goodeniaceae should  he 
placed in a separate o rder Goodeniales 
very close to the C am panulales.

M e l v i l l e  (1969) on the m orphological 
and  flo ra l anatom ical characters of Emb-  
lingia calceoli fiord  indicated a close a ffi­
nity w ith the Goodeniaceae and in p a r ti­
cu lar w ith Scaevola. This has been fu rth e r 
supported  on anatom ical grounds by 
M e t c a l f e  (1969). L e i n s  (1969), however, 
pointed out tha t the presence of bitegm ic 
and crassinucellate ovules in Emblingia  
does not favour rela tionsh ip  between this 
genus and Goodeniaceae, since the latter 
have genera with unitegm ic and  tenuinu- 
cellate ovules. E r d t m a n  (1969) also 
stressed the point that the large three- or 
four-colporate pollen grains of Emblingia  
show no resem blance to Scaevola. M e t ­

c a l f e  (1969) wisely rem arked  “ In dealing 
w ith problem s of this kind, how ever, it 
w ould he wise to trea t ou r conclusions as 
provisional until ou r p ic ture of the a n a ­
tom y of dicotyledons as a whole is m ore

com plete.” The real affin ities of Em blin­
gia m ust aw ait a detailed em bryological 
investigation of this taxon.
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Favargera and G entianodes, Tw o New G enera  

o f  A lp in e  G entianaceae
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ABSTRACT

L ö v e , A. & L ö v e , D. 1972. Favargera and Gentianodes, two new genera of alpine 
Gentianaceae. — Bot. Notiser 125:255—258.

The two new genera Favargera and Gentianodes are validated to accomodate 
the alpine representatives of the section, Frigida K u s n e t z o v  of the collective genus 
Gentiana. They are typified by the species G. froelichii J an  and G. frigida H a e n k e  
respectively. In addition to morphological characteristics, these new genera are 
clearly distinguished by their basic chromosome numbers x =  7 and 6. Favargera 
is a monotypic genus endemic to the eastern Alps, whereas forty-one species are 
transferred to the genus Gentianodes. These taxa are mainly from llie Himalayas 
and mountains of eastern Asia, although a few reach westward to the European 
mountains or eastward to alpine regions of western North America.

W hen studying the cytotaxonom y of the 
Slovenian flo ra  in general and  that of the 
endem ics of the eastern Alps in particu la r, 
we observed a rare  Gentiana, w hich tra ­
ditionally  has been placed w ith in  the 
section Frigida. It was orig inally  collected 
by the Slovenian bo tan ist H l a d n i k  (cf. 
R e c h f e e d  1 8 4 9) ,  on the sum m it of P lan- 
java in  the K am nian Alps (Steinalpen) 
and  given the nam e Gentiana angusti- 
folia V i l e , by R e i c h e n b a c h  ( 1 8 3 0 — 3 2 ) ,  
who was unaw are of the real identity  of 
the species described hv V i l l a r s  ( 1 7 7 9 ) .  
Later in the same m anual it was described 
as Gentiana Froelichii J a n . Some au tho rs 
proposed  o ther nam es w hich w ere either 
hom onym s or synonym s or both , bu t all 
agreed that the species is rela ted  to G. 
frigida, to w hich it is superfic ially  sim ilar, 
a lthough  it d iffers distinctly  in having the 
an th ers  united  into a pipe su rround ing  
the alm ost one centim eter long style, and 
in having  3-nerved basal leaves and  poly- 
p te rous seeds, w hereas G. frigida  and its 
relatives have free anthers, very short or

no style, 1-nerved basal leaves and seeds 
w ithout wings. Only a single H im alayan 
species of the I'rigida  section of K u s n e t - 

zov (1898) has polypterous seeds, as wi'l 
be m entioned below.

Although the m onographer K u s n e t z o v  

(1898) included Ibis Alpique species in his 
section Frigida, he placed it in a tribe of 
its own because of the m orphological 
distinctions of the seeds and style. P a w - 
l o w s k i  (1970) found it to he so distinct 
as to w arran t its separation  as the sub­
section Froelichiella P a w l . F u rth e r evi­
dence fo r its distinction has recently been 
presented by F a v a r g e r  & H u y n h  (in 
L ö v e  & S o l b r i g  1964), F a v a r g e r  (1965), 
and L o v k a , S u s n i k , L ö v e  & L ö v e  (in 
L ö v e  1971, 1972), w ho showed it to be a 
hexaploid with 2n =  42 chrom osom es and 
the basic num ber x =  7, w hereas all other 
representatives of the section I'rigida are 
characterized by the basic num ber x =  6. 
In the Gentianaceae differences in basic 
chrom osom e num bers are a strong indica­
tion of generic status (D. L ö v e  1953;

B ot. N o tise r, vol. 125, 1972
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L ö v e  & L ö v e  1956, 1961; T o v o k u n i  1961, 
1963, 1965). Since even the re s tr ic ted  r e ­
m ain ing  section Frigida  d if fe rs  in th is 
respect f rom  Gentiana  s. str. an d  f ro m  
o th e r  genera  recen t ly  accep ted  as d is t inc t  
f ro m  it, it is o u r  op in ion  th a t  there  is a 
need  to recognize tw o new  g enera  fo r  
w h a t  has p rev iously  been  rega rded  as the  
section Frigida  of the collective genus 
Gentiana.  T h erefo re ,  we p ro p o se  fo r  the  
subsection  Froelichiella  of P a w l o w s k i  

(1970) the new  generic  n am e  Favargera  
L ö v e  & L ö v e ,  gen. nov., based  on Gen­
tiana  sectio Frigida  g ro up  o r  tr ibe  G. 
Froelichii  K u s n e t z o v ,  in Acta H orti  
Pe trop .  15, 2 (1898), p. 289.

Planta  perennis, 5— 10 cm alta. Caulis h u ­
milis. Faiia ro su la r ia  canalicula ta,  lanceolata ,  
obtusa,  trinervia,  nervo medio  crassiore .  Flo­
res solitarii (rarius 2). Calyx c am panu la tus ,  
viridis,  m em branaceus  laciniis l ineari-f  ili- 
fo rm ibus  vel lanceolatis ,  crispulis recurvis.  
Corolla c am p an u la ta  vel cam panu la to - in fund i-  
buliformis,  caelestina conco lor  im punc ta ta .  
Antherae connatae .  Stigmata  d istincta, l ine­
aria , dem um  revoluta.  Testa longitudinali te r  
lamellis crispis a laefo rm ibus  obtecta. Chro­
mo somat a X =  7.

T h e  new genus is n a m e d  a f te r  P ro f e s ­
sor  Dr. C l a u d e  F a v a r g e r  of N euchâte l ,  
an  a rd en t  s tu d en t  of the  A lpique f lo ra .  Its 
type  species a n d  on ly  species is Favargera  
froelichii  ( J a n )  L ö v e  & L ö v e ,  com b, nov., 
based  on Gentiana froelich ii  J a n  in 
R e i c h e n b a c h ,  FI .  Germ, excurs . ,  Add. 
(1832), p. 865. It is a n  endem ic  of the 
K a rav an k en  a n d  the K am n ia n  Alps of 
Austr ia  and  Slovenia  an d  of the  V enetian  
Alps of Italy (cf. D e r g a n g  1903; P a w ­
l o w s k i  1970; Fig. 1).

As m en t io ned  above, on ly  one o th e r  sp e ­
cies of the Frigida  g roup , the H im a la y a n  
Gentiana phg lloca lgx  C. B .  C l a r k e ,  h as  
p o lyp te rous  seeds, an d  K u s n e t z o w  (I .e .)  

included it in a n o th e r  m o n o tv p ic  g ro u p  or 
tribe. A lthough  this cha rac te r i s t ic  m ay  
indica te  th a t  th is  species cou ld  be long  to 
the new genus, we hes i ta te  to d r a w  th a t  
conclus ion  a n d  to p ro p o se  its t r a n s f e r  b e ­
cause we have  been u n a b le  to s tud y  it in 
detail and  do no t  k n o w  its c h ro m o so m e

n u m b e r .  W e  th e re fo re  th in k  it is wiser to 
leave it, at leas t fo r  the tim e being, w ith  
the  o th e r  Frigidae  in the genu s  to be p r o ­
posed  below, w i th ou t  a fo rm a l  t ransfe r .

T h e  rem a in in g  species o f the Frigida  
sec t ion  fo rm  a m orp ho lo g ica l ly  an d  cyto- 
logicallv  well defined  g ro u p  for w hich  
we p ro p o se  the  new  generic  nam e  Gentia-  
n o des  L ö v e  & L ö v e ,  gen. nov., based  on 
G entiana  sectio Frigida  K u s n e t z o v ,  in 
Acta H o rt i  P e tro p .  13, 4 (1893), p. 61, 
exci.  G. froelichii.

Planta pe renn is  vel an n u a .  Caules p le ru m ­
que caespitosi,  p rocum ben tes  vel adseenden- 
tes, ra r iu s  erecti.  Folia saepius m argine c a r ­
tilaginea, ima rosu la ta  vel fascicula ta,  ra rius  
rad ica l ia  desunt,  lanceo la ta  vel ovato-lanceo- 
la ta ,  obtusa ,  u t r im que  a t tenuata ,  uninervia.  
Flores p le ru m q u e  speciosi p lures  vel solitarii. 
Calyx cam panu la tus ,  viridis, m em branaceus  
laciniis ovato-lanceolatis .  Corolla plica aucta, 
fimbri is  dest i tu ta,  clavata, obconica, vel c am ­
panu la ta ,  cyanea  vel a lba  vel lactea striis 
do rsa l ibus  qu inque  dilute caeruleis.  Antherae 
liberae. Stigmata  d istincta, oblonga  vel apice 
au c ta  vel o rb icu la ta  horizontal ia .  Testa la- 
melloso-rugosa.  ra r iu s  u tr iculato-alveolata ,  l a ­
mellis  albis areolas hexagonas  form antibus.  
Chromosomata  x =  6.

T h e  ty p e  sp ec ie s  o f  th is  a lm o s t  c i r c u m - 
b o r e a l  a lp i n e  g e n u s  is G entianodes fr igida  
( H a e n k e )  L ö v e  & L ö v e ,  c o m b ,  nov . ,  
b a s e d  o n  Gentiana fr ig ida  ( H a e n k e ,  in 
J a c q . Coll.  2 (1788) ,  p. 13.

A lthough  the  d iversity  of this  genus 
still rem a in s  in su ff ic ien t ly  know n, especi­
a lly  in the  m o u n ta in s  of so u th e rn  and  
ea s te rn  Asia, we feel ce r ta in  tha t  al least 
the fo l low ing species be long  to it:

Gentianodes algida ( P a l l a s )  L ö v e  & L ö v e ,  
comb, nov., based  on Gentiana algida P a l l a s ,  
Fl. Ross. II (1788), p. 107.

Gentianodes amplicrater ( B u r k i l l )  L ö v e  & 
L ö v e ,  comb, nov., based on Gentiana ampli­
crater B u r k i l l ,  in Jou rn .  As. Soc. Beng. N. S. 
II (1906), p. 314.

Gentianodes ceplialantha ( F r a n c i i . )  L ö v e  & 
L ö v e ,  comb, nov., based on Gentiana cephal- 
antha  F r a n c h .  ex H e m s l e y ,  in Jo u rn .  Linn. 
Soc. XXVI (1890), p. 125.

Gentianodes chinensis  ( K u s n e t z o v )  L ö v e  & 
L ö v e ,  comb, nov., based on Gentiana chinen­
sis K u s n e t z o v ,  in Bull. Acad. Sei. St. Pé tersb .  
XXXV (1894), p. 250.

Gentianodes crassa (K u r z )  L ö v e  & L ö v e ,
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com b, nov., based  on Gentiana crassa  K u r z , 
in  Jo u rn . As. Soc. Beng. XLII (1873), p. 235.

Gentianodes davidii  ( F r a n c h . )  L ö v e  & 
L ö v e , c o m b ,  n o v . ,  b a s e d  o n  Gentiana Davidii  
F r a n c h . ,  PI . D a v i d i a n a  1 (1884) ,  p. 211.

Gentianodes delavayi  ( F r a n c h .) L ö v e  & 
L ö v e , c o m b ,  n o v . ,  b a s e d  o n  Gentiana Dela- 
vaiji F r a n c h ., in  B u l l .  S o c .  B ot .  F r a n c e  XXXI 
(1884), p. 377.

Gentianodes depressa  (D. D o n )  L ö v e  & 
L ö v e , c o m b ,  n o v . ,  b a s e d  o n  Gentiana depressa  
1). D o n ,  P rod . Fl. Nep. (1825), p. 125.

Gentianodes duc louxii  ( F r a n c h .) L ö v e  & 
L ö v e , com b, nov., based  on Gentiana Duc­
louxii  F r a n c h ., in  Bull. Soc. Bot. F ra n c e  XLYI 
(1899), p. 305.

Gentianodes ehvesii  (C. B. Cl a r k e ) L ö v e  & 
L ö v e , com b, nov., based  on Gentiana Ehvesii  
C. B. Cl a r k e , in H o o k , e i l ., Fl. Brit. In d ia  
IV (1883— 1885), p. 115.

Gentianodes emodii  ( M a r q u a n d )  L ö v e:  & 
L ö v e .  c o m b ,  n o v . ,  b a s e d  o n  Gentiana E m odi i  
M a r q u a n d  ex  S e a l y ,  in C u r t i s ’s Bot.  M ag.  
C L X X  (1954) ,  t. 230.

Gentianodes farreri  (B a l f . f i l .) L ö v e  & 
L ö v e , com b, nov., based on Gentiana Farreri  
B a l f . f i l ., in T rans. B o t .  Soc. E d in b . XXVII 
(1918), p. 248.

Gentianodes fil istyla  (B a l f . f i l .) L ö v e  & 
L ö v e ,  c o m b ,  n o v . ,  based  o n  Gentiana fil istyla  
B a l f . f i l ., in  K e w  B u l l .  1928, p. 60.

Gentianodes glauca  (P a l l a s ) L ö v e  & L ö v e , 
com b, nov., based  on Gentiana glauca  P a l l a s , 
Fl. Boss. II (1788), p. 104.

Gentianodes l iexaphylla  (M a x i m .) L ö v e  & 
L ö v e , c o m b ,  n o v . ,  b ased  o n  Gentiana hexa-  
phylla  M a x i m o v i c z , in  K u s n e t z o v . in  B ull .  
Acad. Sei. St. P é te rsb . XXXV (1894), p. 126.

Gentianodes jamesii  (H e m s l e y ) L ö v e  & 
L ö v e , com b, nov., b ased  on  Gentiana Jamesii  
H e m s l e y , in Jo u rn . L inn. Soc. XXVI (1890),
p. 128.

Gentianodes lineolata  ( F r a n c h . )  L ö v e  & 
L ö v e , com b, nov., b ased  on  Gentiana lineo­
lata  F r a n c h . ,  in Bull. Soc. Bot. F ra n c e  XXXI 
(1884), p. 375.

Gentianodes longipetiolata  (K u s n e t z o v ) 
L ö v e  & L ö v e , com b, nov., based  on Gentiana  
longipetiolata  K u s n e t z o v , in Acta I lo r ti  Pet- 
rop . X III (1894), p. 361.

Gentianodes melandrifo l ia  ( F r a n c h .) L ö v e  
& L ö v e , com b, nov., based  on Gentiana me-  
landrifolia  F r a n c h . e x  H e m s l e y , in Jo u rn . 
L inn. Soc. XXVI (1890). p. 129.

Gentianodes m ic ro d o n ta  ( F r a n c h . )  L ö v e  & 
L ö v e , c o m b ,  n o v . ,  b a s e d  o n  Gentiana m ic ro ­
donta  F r a n c h .  e x  H e m s l e y , in Jo u rn . L inn. 
S o c .  XXVI (1890), n. 130.

Gentianodes ornata  ( W a l l i c h )  L ö v e  & 
L ö v e , c o m b ,  n o v . ,  b a s e d  o n  Gentiana ornata  
W a l l i c h ,  Cat. n o .  4386.

Gentianodes picta  ( F r a n c h .) L ö v e  & L ö v e ,
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Fig. 1. T he to ta l d is tr ib u tio n  a rea  of Favar-  
gera L ö v e  & L ö v e .  —  T he base m ap  is th a t 
of the m ap p in g  schem e of C en tra l E urope, 
grid  u n its  10’ long. X  6’ lat.

com b, nov., based  on Gentiana picta  F r a n c h . 
ex H e m s l e y , in Jo u rn . L inn. Soc. XXVI 
(1890), p. 131.

Gentianodes praeclara (Ma r q u a n d ) L ö v e  & 
L ö v e , com b, nov., based on Gentiana prae­
clara M a r q u a n d , in Kew Bull. 1928, p. 54.

Gentianodes rigescens ( F r a n c h .) L ö v e  & 
L ö v e , com b. nov.. b ased  on  Gentiana riges­
cens  F r a n c h . ex H e m s l e y , in Jo u rn . Linn. 
Soc. XXVI (1890), p. 134.

Gentianodes s ikk im ens is  (C. B. Cl a r k e ) 
L ö v e  & L ö v e , com b, nov., based  on Gentiana 
s ikk im ensis  C. B. Cl a r k e , in H o o k , f i l ., 
FI. Brit. In d ia  IV (1883— 1885), p. 114.

Gentianodes sino-ornata  (B a l f . f i l .) L ö v e  
& L ö v e , com b, nov., based  on Gentiana sino- 
ornata  B a l f . f i l ., in  T rans. Bot. Soc. E dinb . 
XXVII (1918), p. 253.

Gentianodes stipitata  (E d g e w o r t h ) L ö v e  
& L ö v e , com b, nov., based  on  Gentiana sti­
pitata  E d g e w o r t h , in T rans. L inn. Soc. XX 
(1846), p. 84.

Gentianodes stragulata  ( B a l f . f i l . & F o r ­
r e s t ) L ö v e  & L ö v e , com b. nov.. based on 
Gentiana stragulata  B a l f . f i l . & F o r r e s t , in 
Kew Bull. 1928, p. 61.

Gentianodes subocculta  (M a r q u a n d ) L ö v e  
& L ö v e , com b, nov., based  on  Gentiana 
subocculta  M a r q u a n d , in Kew Bull. 1931,
p. 81.

Gentianodes szechenyii  (K a n i t z ) L ö v e  & 
L ö v e , com b, nov., based  on Gentiana Szeche­
nyii  K a n i t z , PI. exped. Szechenyi in As. centr. 
coll. (1891), p. 40.

Gentianodes te traphylla  (K u s n e t z o v ) L ö v e  
& L ö v e , com b, nov., based  on Gentiana tetra­
phylla  K u s n e t z o v , in Bull. Acad. Sei. St. 
Pétersb . XXXV (1894), p. 350.

Gentianodes t izuensis  (F r a n c h .) L ö v e  & 
L ö v e , com b, nov., based  on Gentiana tizuen-

Bot. N o tise r, vol. 123, 1972



258 AS K ELL LÖVE ANI) DORIS LÖVE

sis F ra n c h .,  in Bull. Soc. Bol. F ran ce  X L III 
(1896). p. 489.

Gentianod.es tongolensis  ( F r a n c h . )  L ö v e  & 
L ö v e , com b, nov., based  on G entiana tongo­
lensis  F r a n c h . ,  in  Bull. Soc. Bot. F ran ce  
XLIII (1896), p. 490.

G entianodes trie hot om a  ( I v u s n e t z o v )  L ö v e  
& L ö v e ,  c o m b ,  n o v . ,  b a s e d  o n  G entiana tri- 
cho to m a  K u s n e t z o v ,  i n  A c t a  H o r t i  P e t r o p .  
X III (1893), p. 61.

G entianodes tub iflora  ( W a l l i c h )  L ö v e  & 
L ö v e ,  com b, nov., based  on Gentiana tu b i­
flora  W a l l i c h ,  Catal. no. 4388.

G entianodes urnula  (II. S m i t h )  L ö v e  &
L ö v e ,  c o m b ,  n o v . ,  b a s e d  o n  Gentiana urnula  
H. S m i t h ,  in  Kew Bull. XV (1961), p.  51.

G entianodes vaniotii ( L é v e i l l é )  L ö v e  &
L ö v e .  com b, nov., based  on  Gentiana V aniotii 
L é v e i l l é ,  in Feddes R epert. XII (1913), p. 
182.

G entianodes ve itch iorum  ( H e m s l e y )  L ö v e  
& L ö v e ,  com b, nov., b a s e d  on Gentiana
V eitch iorum  H e m s l e y ,  in Gard. C hron. XLV1 
(1909), p. 178.

G entianodes venusta  ( W a l l i c h )  L ö v e  &
L ö v e ,  c o m b ,  n o v . ,  b a s e d  o n  Gentiana venusta  
W a l l i c h ,  C a t a l .  n o .  4389.

G entianodes yun n a n en sis  ( F r a n c h . )  L ö v e  
& L ö v e ,  com b, n o v . ,  b ased  o n  Gentiana y u n ­
nanensis  F r a n c h . ,  i n  Bull. Soc. Bot. F ran ce  
XXXI (1884), p. 376.
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A New Species o f Iris Subgenus O ncocyelus1

By Shaukat A. Chaudhary
Post Herbarium, 

Faculty of Agricultural Sciences, 
American University of Beirut, 

Beirut, Lebanon

ABSTRACT

C h a u d h a r y , S. A. 1972. A new species of Iris subgenus Oncocyclus. — Bot. Notiser 
125: 259—260.

Iris yebrudii D i n s m o r e  ex C h a u d h a r y  sp. now, is described. It is known from 
only one locality, Yebrud in Syria.

T w o  specim ens of Iris  f r o m  Y ebrud , 
S yria  —  one in the P o s t  H e rb a r iu m  (BEI) 
a n d  the  o th e r  in the B lanche  H e rb a r iu m  
of th e  St. Jo seph  U nivers ity  in  B e iru t  —  
as also  rep o r te d  by  P. M o u t e r d e  (1966), 
h e a r  I he labels w ith  Iris yebrud i  w r i t ten  
on  them  hy J. E. D i n s m o r e . W h ile  P. 
M o u t e r d e , too, con s id e red  these  as c o n ­
s t i tu ting  a d is t inc t  species, it rem a in ed  
undescr ibed .  II w as possib le  to collect 
som e m a te r ia l  f ro m  the above locality  in 
the sp r in g  of 1971. A s tu dy  of the  f re sh  
m a te r ia l  co n f i rm ed  th a t  it rea l ly  w as  a  
d is t inc t  species. It is now descr ibed  for 
the f i rs t  time.

T h e  f inanci al ass is tance  p ro v ided  b y  the 
Aril Society L ite rna tiona l,  T u ju n g a ,  Calif.,  
USA fo r  studies on  the su bg enu s  in the 
reg ion  is g ra te fu l ly  acknow ledged .  T he  
L a tin  d iagnosis  o f the species w as poss ib le  
on ly  th ro u g h  the k in dn ess  of Dr. O. Aem- 
r o r n .

Iris yebrudii D i n s m o r e  ex C h a u d h a r y  

sp. now

Rhizoma breve, spissum. Caulis 15— 25 
cm., uniflorus. Folia falcata, 5 vel 6, ca. 
tertiam ad dimidiam partem longitudinis 
caulis obtegentia. Folia m ajora  14— 16 cm. 
longa, a carina ad marginem ca. 1 cm. lata; 
folium caulinum 1, foliis basalibus propin-

1 Faculty of Agricultural Sciences, AUB, 
Scientific Series Publication No. 184.
18

Fig. 1. Iris yebrudii D i n s m o r e  ex C h a u d h a r y , 
sp. now — X0.4.
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quum vel paulo remotum. Bracteae 2, ca­
rinatae, superne fusco-purpureae, inferne 
pullae. Ovarium ca. 2.5 cm. longum, sulca­
tum. Tubus perianthii ca. 1.5 cm. longus. 
Flores solitarii plusminusve globosi, ca 8 cm. 
diametro. Tepala externa orbiculata, arcuata, 
ca. 6.5 cm. diametro, dense et subtil iter m a­
culosa vel venulis et maculis purpureis vel 
fusco-purpureis supra fundum album vel 
subflavum instructa, venulae mediae distincte 
flavae; macula media ca. 0.7 XI .3 cm., rhom- 
bea, purpureo-obscura. Tepala interna orbi­
culata, breviter unguiculata, ca. 7 cm. longa, 
6 cm. lata, ad marginem venulis purpureis 
instructa, venae et venulae apicem et medium 
versus distincte flavae; fundus ad marginem 
candidus, in partibus mediis et inferioribus 
flavus; tepala interna in partibus inferioribus 
maculosa purpurea vel purpureo-obscura, in 
partibus mediis interioribus et inferioribus 
capillis paulis longis flavis instructa. Rami 
styli ca. 3.5 cm. longi, 2 cm. lati, acute 
carinati , purpurei vel purpureo-obscuri, api­
ces bifidi; lobi sursum versi, maculosi et 
striat i ut tepala externa.

HOLOTYPE: Syria, Yebrud, May 1971.
Coll. S. A. C h a u d h a r y  no. 786. In Post Her­
barium (BEI).

OTHER COLLECTION: Syria, Yebrud,
May 1935. Coll. J. E. D in s m o r e  no. 25515 . In 
Post Herbarium (BEI) and Blanche Herba­
rium of St. Joseph University of Beirut.

Rhizom es small,  com pac t .  S tem  15 -25 
cm tall. Leaves falcate, 5 o r 6, covering 
ab o u t  1/3— 1/2 of stem ; la rg e r  leaves 
14— 21 cm long, ab o u t  1 cm w ide f ro m  
the keel to the m arg in ;  stem -leaf  (spathe)

one, close to or a litt le r e m o v ed  f ro m  the 
basa l  leaves. Bracts  two, keeled, th e  u p p e r  
halves b row n ish  p u rp le  a n d  the  low er 
halves d ark -b row n. O vary  a b o u t  2.5 cm 
long, grooved; the p e r i a n th  tu b e  ab o u t  
1.5 cm long. F low ers  so l i ta ry ,  r a th e r  g lo­
b u la r  in outl ine, a b o u t  S cm  long an d  
wide. Falls  o rb icu lar ,  recu rv ed ,  ab o u t  6.5 
cm long and  wide, c losely f ine ly  d o tted  or 
veined w ith  pu rp le  o r  b ro w n -p u rp l e  spots 
on a c lear white  to ye llow ish-w hite  
g round ,  the middle  veins d is t inc t ly  yellow; 
signal pa tch  about 0.7 X 1.3 cm, m o re  or 
less d iam ond-shaped ,  d a r k  p u rp le .  S ta n ­
da rd s  with sho r t  claw, o rb icu la te ,  ab o u t  
7 cm tall and  6 cm w ide w i th  f ine  p u rp le  
veins tow ards  the  p e r ip h e ry ,  the m a jo r  
veins a nd  those in the  c e n t r a l  top end 
d is tinctly  yellow; the  g ro u n d  c lea r  w hite  
to w ard s  the p e r iph e ry ,  y e l low  in the 
m idd le  and  basal p a r t s ;  s t a n d a rd s  dotted  
w ith  p u rp le  or d a rk -p u rp le  spo ts  to w ard s  
the  base and  w ith  a few long, ye llow  ha irs  
on the  m edian  in n e r  b a sa l  areas .  Style 
b ran ches  to abou t  3.5 cm  long, 2 cm  wide, 
sh a rp ly  keeled, p u rp le  to d a rk -p u rp le ;  
apices bilobed, the lobes tu r n e d  u p w a rd s  
an d  spo tted  and  s t reak ed  like the falls,
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Studies on B ipolar D isjunct Species II 

P lantago m aritim a L.

By D. M. Moore, Christine A. Williams and Bronwen Yates
Botany Department, 

University of Reading, 
Whiteknights, 

Reading RG6 2AS, England

ABSTRACT

M o o r e , 1). M., W i l l i a m s , C. A. & Y a t e s , B. 1972. Studies on bipolar disjunct 
species II. Plantago maritima L. — Bot. Notiser 1 2 5 : 2 6 1 — 272.

An analysis of 22 morphological characters showed that Plantago maritima  L. 
from South America tends to differ modally from the usually more variable material 
from the Northern Hemisphere, but the distinction is not sufficient to be recognized 
taxonomically. The 14 flavonoids found in the species show a rather uniform 
pattern, the only major amphitropical discontinuity being in the occurrence of 
6-hydroxyluteolin 7-glucoside. The South American plants show closest affinities 
with those from North America, which are also self-compatible and invariably di­
ploid, and show a tendency to he more similar to material from eastern than 
western North America, although in the absence of annulate pollen-pores they 
resemble lowland European and facies of the western American populations. The 
Atlantic coast is considered to have been the route by which long-distance amphi­
tropical dispersal was effected to the south and birds seem the most likely vectors. 
Artificial hybrids between South American and European plants are fertile and have 
normal chromosome pairing. This, together with earlier studies, shows that the 
South American, North American and diploid European populations of P. maritima 
constitute an interfertile complex spanning considerable oceanic and climatic 
harriers.

INTRODUCTION

T h e  sea p lan ta in s  allied lo P lantago  
m a ritim a  L. o ccu r  w idely  th ro u g h  the  
N o r th  T e m p e ra te  zone a n d  in so u the rn  
Sou th  A m erica  (Fig. 1). In the New W o r ld  
th ey  a re  largely  coastal,  b u t  in  E u ra s ia  
they also occur  in o th e r  low land  as well 
as in a lp ine  a n d  sub a lp ine  habita ts .  T h ere  
have been  various  a t tem p ts  to subdivide 
the com plex . F o r  exam ple , the S ou th  A m e­
rican  p o p u la t io n s  w ere  sep a ra ted  as P. 
ju n co id es  L a m ., a n am e  app lied  to m ost 
of the  p lan ts  f ro m  N o r th  A m erica an d  
G reen land  by  F e r n a l d  (1925), who, h o w ­
ever, r e f e r re d  the sa l t -m arsh  p lan ts  f rom  
the ea s te rn  U nited  States to P. o liganthos  
R o e m . & S c h u l t . In E urop e ,  th e  p o p u la ­
tions f ro m  h igh  e levations in the Alps 
have  been  var iou s ly  described  as P. a lp ina

L., P. serpen tina  A l l . an d  P. carinata  
SCHRAD.

T he  va r ia t ion  w ith in  an d  be tw een  p o p u ­
lations of sea p lan ta in s  f ro m  m a n y  h a b i­
tats an d  localities in the  N o r th e rn  H em is­
p h e re  was intensively  s tudied  in the ex­
perim en ta l  gard en  by  G r e g o r  and  his 
associates ( G r e g o r  1930, 1938, 1939; G r e ­

g o r  & L a n g  1949; G r e g o r ,  D a v e y  & L a n g  
1936; D a v e y  & L a n g  1939), w h o  show ed 
th a t  a g rea t  deal o f ecotypic d i f fe ren t ia ­
tion h a d  taken  p lace an d  th a t  in te rpopu- 
la t ional var iab il i ty  in cha rac te rs  used 
taxonom ica l ly  red uced  confidence in the  
tax a  recognized form ally .  F u r th e rm o re ,  
m ost p op u la t io n s  w ere  show n to be d i ­
ploid (2n =  12) an d  h y b r id s  be tw een  th em  
w ere  fu lly  fertile , as w ere  those  betw een 
the few te t rap lo id  po p u la t io n s  found in 
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O

Fig. 1. Distribution of Plantago maritima. Northern Hemisphere data derived from
H u l t é n  ( 1 9 7 1 ) .

the Alps, which were said to be m orpho­
logically indistinguishable.

G r e g o r  (1939) found tha t in North 
America and Greenland the plants were 
self-compatible and usually had  4 seeds 
per capsule, while from Iceland eastwards 
they were self-incompatible and with 
about 2 seeds per capsule. This was sug­
gested by H u l t é n  (1949, 1958) as a basis 
for recognizing a western ssp. juncoicles 
( L a m .) H u l t é n  and an eastern ssp. mari­
tima  in the Northern Hemisphere. How­
ever, M o o r e  (1968) pointed out that at 
least some Falkland Islands and P a ta ­
gonian plants, although self-compatible, 
had  2 seeds per capsule, whilst D o w l i n g  

(1936) showed that British and North 
American plants contain 3 and 4 ovules 
respectively which, by abortion, frequently 
give 1 and 2— 3 seeds in the mature 
capsule.

Regional differences have also been 
shown in the structure of the pollen grain 
(A n d e r s o n  1961; B a s s e t t  & C r o m p t o n  

1968). The pores have a raised marginal
Bot. Notiser, vol. 125, 1972

annul us in plants from  the east coast of 
North America and Greenland, while from  
Iceland eastwards the annulus is lacking 
in lowland populations. In the Alps an n u ­
late pores are present in material referable 
to both  diploid and tetraploid forms of 
P. alpina  but not in P. serpentina  ( C a r ­

t i e r  1971). Both types of pollen-pore 
were found on the west coast of North 
America.

In summarizing the current taxonomic 
opinion it appears that most authors 
follow G r e g o r ’s results in referring the 
American and lowland Eurasiatic popu la­
tions to P. maritima  L. This species is 
generally diploid (2n =  12), a lthough te tra ­
ploid and t r i , ' ' plants are known ( E a r n -
S h a w  1942; G o r e n f l o t  & M a r c o t t e  

1970). H u l t é n  (1971) recognizes three 
subspecies within P. m arit im a: (i) ssp. 
juncoicles ( L a m .) H u l t é n  (incl. depau­
perate plants sometimes referred to ssp. 
borealis ( L a n g e ) B l y t t  & D a h l ) with 
wide bracts and an ovoid to globose cap­
sule, which occurs throughout the Ameri-

82



BIPOLAR D ISJU N C T  SPECIES: PLANTAGO MARITIMA 2 6 3

25 125 225
Lea f Length (mm.)

10 50
Lea f  W id th  I

XL
25 125 225

Lea f  Sp re ad  (mm. )

r
Lb
0 9 5  1-55 2-15 2 75

S ee d  Length (mm.)
70

50

30

10

3 317 25

0-5 0 9 1-3

Seed  W id th  (mm.)

Fig. ‘2. Morphological characteristics of 
Northern  and Southern Hemisphere plants 
of Plantago maritima. — A: Leaf-length. — 
B: Leaf-width. — C: Leaf-spread. — D: Leaf- 
length/width. — E: Seed-length. — F: Seed- 
width. — G: Seed-length/width. (Stippling: 
South America; dotted line: Europe; solid 
line: W. North America; broken line: E. North 
America and Greenland).

cas and Greenland, and extends via Ice­
land to northern  Scandinavia and Arctic 
Russia (long. 69°E.) ; (ii) ssp. m aritim a, 
with wide bracts, a long-conical capsule 
and eciliate petals, which occurs in coastal 
Europe, overlapping with ssp. juncoides 
in Iceland and Scandinavia, and inter­
grades through inland Europe with (iii) 
ssp. salsa  ( P a l l a s ) H u l t é n , which has

narrow  bracts, long-conical capsule and 
usually ciliate petals, and occurs th rough­
out the inland areas of Asia as far  east 
as long. c. 122°E.

There has been much study in recent 
years of the plants occurring in the Alps 
(eg. C a r t i e r  1965, 1970; C a r t i e r  & L e ­
n o i r  1968) and, although their taxonomic 
status is still not completely clear, P. cari­
nata  (2n =  12) and P. alpina  (2n =  12, 24) 
are currently  recognized as distinct species 
while P. serpentina  (2n =  12, 24) is con­
sidered a variant of P. m aritim a  (C a r t i e r  

1970; pers. comm.). Fertile hybrids are 
possible between all these species at the 
diploid and tetraploid levels (C a r t i e r  
1970) but the most successful crosses 
having P. m aritim a  as a parent were those 
with P. serpentina. Inter- and intraspeci­
fic crosses between the different ploidy 
levels were abortive.

In contrast with the considerable am ount 
of morphological and experimental in­
formation on Northern  Hemisphere m ate­
rial referable to P. m aritima, there are 
relatively few data on the species in 
southern South America. The purpose of 
this paper  is to provide such information 
on the Southern Hemisphere populations 
and to use it, together with phytochemical 
and cytogenetical studies, to examine their 
affinities with the Northern Hemisphere 
material.  The various types of data will 
be described and discussed separately, 
after which their combined relevance to 
tlie general problem of bipolar disjunct 
distributions will be discussed.

MORPHOLOGY 

MATERIAL ANI) METHODS
In addition to herbarium material collected 

in the field, 15 population-samples, mostly 
South American, were raised from seed and 
cultivated in the greenhouse for some five 
years. These samples, usually comprising 
10— 15 plants, were used to assess perform­
ance under relatively uniform environmental 
conditions in pot culture and also to prepare 
voucher herbarium specimens. Material for 
analysis was chosen to represent as wide a
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Fig. 3. M orphological characteristics of 
N orthern and Southern Hemisphere plants of 
Plantago m aritima. — A: Scape-length. -— 
B: Scape-width. — C: Scape-spread. — D: 
Spike-lengtli. — E: Scape-length/spike-length. 
— F: Scape-length/leaf-length. (Stippling:
South America; dotted line: Europe; solid 
line: W. North America; broken line: E. North 
America and G reenland).
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Fig. 4. Morphological characteristics of 
N orthern and Southern Hemisphere plants 
of Plantago maritima. — A: Bract-length. — 
B: Bract-width. — C: Bract-length/w idth.
1): Bract-length/sepal-length. — E: Sepal-
length. — F: Sepal-width. -— G: Sepal-length/ 
w idth. (Stippling: South America; dotted line: 
Europe; solid line: W. N orth America; broken 
line: E. North America and Greenland).

geographical and m orphological range as 
possible.

Characters scored were those which have 
been shown to vary by various workers, 
particularly  those used by G r k g o r  (1938 et 
seq.) in his studies of ecotypic variation. 
In a prelim inary survey 33 characters were 
analysed, of which 22 were selected for 
fu rther study. They may be divided into 
vegetative and floral characters as follows: 
Vegetative: 1. Leaf-length; 2. Leaf-width;
3. Leaf-spread, (i.e. greatest diam eter spanned 
by lcaf-apices) ; 4. Leaf-length/width index; 
5. Scape-length; 6. Scape-diameter; 7. Scape- 
spread (i.e. greatest diam eter spanned by 
scapes) ; 8. Scape-length/leaf-length index; 9.

Spike-length; 10. Scape-length/spike-length 
index. Floral: 11. Bract-length; 12. Bract-
w idth; 13. Bract-length/width index; 14. Sepal- 
length; 15. Sepal-width; 10. Sepal-length/width 
index; 17. Bract-length/sepal-length index; 18. 
Seed num ber; 19. Seed-length; 20. Seed-width; 
21. Seed-length/width index; 22. Pollen-pore 
w ith/w ithout annul us.

RESULTS AND DISCUSSION

T h e  d a ta  on ch a ra c te rs  1 — 17 an d  19— 
21 fo r  m ate ria l fro m  v a rio u s  m a jo r geo­
g ra p h ic a l regions are  p lo tte d  as freq u en cy  
h is to g ram s in Figs. 2— 4, w h ile  the  re su lts

Bot. Notiser, vol. 125, 1972
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for character 18 are summarized in 
Table 1.

It can be seen that in some characters, 
such as scape-length/leaf-length index 
(Fig. 3 F), bract-width (Fig. 4 B) and 
seed-length/width index (Fig. 2 G), the 
South American material is as variable 
as tha t derived from m ajor regions in the 
Northern  Hemisphere. Some of this u n ­
doubtedly reflects the presence of ecotypic 
differentiation, since populations derived 
from  various habitats and sites showed 
differences in habit, stature and pigmenta­
tion which persisted in cultivation and 
were obviously genotypically determined. 
Nevertheless, South American P. m aritim a  
is generally restricted to coastal habitats 
in a ra the r  circumscribed geographical 
area and consequently the total variation 
is less than in the N orthern Hemisphere 
for most other characters studied.

Although the Southern and Northern 
Hemisphere plants show a generally con­
tinuous pattern  of variation (cf. Figs. 2, 
3 and 4), thus confirming their inclusion 
in a single species, the former tend to be 
smaller than  the la tter in a number of 
characters, all of them vegetative — scape- 
length and width (Fig. 3 A, B), leaf-length 
and  width (Fig. 2 A, B) and spike-length 
(Fig. 3D) .  In contrast,  the Southern 
Hemisphere material tends to have higher 
values in some floral characters,  viz. 
sepal-length (Fig. 4 E) ,  seed-length and 
width (Fig. 2 E, F). In none of these 
characters is the Southern Hemisphere 
material sufficiently different from that of 
the Northern  Hemisphere to w arran t any 
formal taxonomic recognition within the 
species.

The histograms (Figs. 2—4) show that, 
in general, the morphological affinities of 
the South American plants are closer to 
those from North America than to those 
from  Europe. This is also true for the 
num ber of seeds per capsule (Table 1) 
which, furthermore, show differences be­
tween the American and European p opu­
lations that agree more with the earlier 
reports  of D o w l in g  (1936) than of Gr e -

Table 1. Number of seeds per capsule in 
Plantago maritima from different geograph­
ical areas.

South America (1—)2(—4)
W. North America (1—)2
E. North America 2—3
Europe 1(—2)

GOR and others (see p. 262). A few charac­
ters suggest a fu rthe r  trend, in which the 
South American material is more similar 
to that from eastern than  western North 
America. This is indicated by the histo­
grams for leaf-spread (Fig. 2 C), scape- 
spread (Fig. 3C) ,  bract-length (Fig. 4 A) 
and bract-length/sepal-length index (Fig. 
4 D).

The remaining character to be consid­
ered, for which data are not given in the 
histograms, is the occurrence of a m a r ­
ginal annulus round  the pores of the 
pollen grains. This proved to be consist­
ently absent from  all plants examined 
from South America, which consequently 
resemble those from lowland Europe and 
some from western North America.

In sum m ary then, the morphological 
data support the view that Northern  and 
Southern Hemisphere populations belong 
to a single species and show tha t  the 
latter more closely resemble North Ameri­
can than  European material,  which is not 
unexpected in view of the geographical 
distribution. Although modal differences 
exist between North and South American 
material they are not sufficiently clear to 
permit formal taxonomic recognition. The 
similarity in a few characters between 
South American plants and those from  
eastern North America might simply result 
from  comparable environmental selection 
pressures in the two regions hut it may 
indicate a closer affinity reflecting past 
migrations. Interestingly, the occurrence 
of annulate pollen-pores does not accord 
with this. The regional differences may 
result from independent events, but if 
similarities in this character reflect affi­
nities then the resemblance between the 
South American, European and some 
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western North American , , ’ations is 
somewhat unexpected. Possibly an early 
polymorphism for the presence or absence 
of the annuli has been maintained in the 
latter region, as well as in the Alps ( G a u ­

t i e r  1 9 7 1 ) ,  but lost elsewhere as a conse­
quence of selection or, more likely, by the 
operation of the founder principle’ during 
the colonisation phases.

PHYTOCHEMISTRY  

MATERIAL AND METHODS
F orty  four sam p les o f P la n ta g o  m a r i t im a  

w ere exam in ed  for their fla v o n o id  c o n s t i­
tuents, 35 fro m  the N orthern  and 9 from  the  
S outhern  H em isp h ere. R oth  herb ariu m  and  
liv in g  m ateria l w ere u tilized , n o  d ifferen ces  
b ein g  d etectab le  b etw een  them  w h en  at a 
com p arab le stage  o f grow th  (i.e. w ith  f lo w ­
ering sp ik es). B ulk  co llec tio n s  o f fresh  m a te ­
rial from  the fie ld  and green h o u se  w ere  used  
fo r  the id en tifica tio n  and ch a racteriza tion  of  
the variou s co n stitu en ts . L eaf-sa m p les w ere  
extracted  w ith  70 °/o EtO H  and the extracts  
w ere con cen tra ted  and ch rom atograp h ed  tw o- 
d im e n sio n a lly  on W h atm an  no. 1 paper, first 
in n -butanol: acetic-acid : w ater (4:1:5)
(RAW) and then  in 15 °/o 110Ac. F lavo n o id  
g ly co sid es and  other p h en o lics  w ere detected  
by exam in ation  of the dried p ap ers in u ltra ­
v io let light a lo n e  and in the presen ce  of 
am m onia . T he m ajor co n stitu e n ts w ere se p a ­
rated and pu rified  by paper ch rom atograp h y  
u sin g  stan d ard  p roced u res (see H a r b o r n e  
1967 a). K n ow n  g ly co s id es w ere id en tified  on  
the b asis o f R f, UV sp ectra l a n a ly sis , acid  
h y d ro ly sis  to a g ly co n e  and sugar and, w here  
p o ssib le , by d irect com p arison  w ith  au th en tic  
sam p les. A u thentic  6 -h y d ro x y lu teo lin  7-gluco- 
sid e  w as iso la ted  from  lea f-m a ter ia l o f Ca­
ta lp a  b ig n o n io id e s  ( H a r b o r n e  1967 b ). 6- 
H y d ro x y lu teo lin  7 -g lucuron id e is reported  
here for the f ir s t  tim e. Its R f va lu es (together  
w ith  the 7 -g lu cosid e  for com p arison ) are as 
fo llo w s: 20 (24) in n -b u ta n o l-a cetic  acid-
w ater 4:1:5, 10 (31) in n -b u tan o l-eth an o l-  
w ater, 11 (44) in p h en o l, 02 (01) in w ater  
and 08 (08) in 15 %  acetic  acid . Spectral 
data for the tw7o g ly co s id es are very sim ilar:  

v t O I I    „ N a O A c  alk
1  m ax 2 8 6 ' »■ max

* :r° 3e2.
285, 350; I  ~~  402;’ ’ m a x  ’

RESULTS AND DISCUSSION

Fourteen flavonoids were found on the 
two-dimensional chromatograms (Fig. 5; 
Bot. N opser , vo l. 125, 1972

Table 2), of which five (viz. 6 -hydroxy­
luteolin 7-glucoside, luteolin 7-glucuronide, 
chrysoeriol 7-glucuronide, luteolin 7-gluco­
side and 6-hydroxyluteolin 7-glucuronide) 
were identified.

The most unusual flavonoid found was 
the comparatively uncommon 6-hydroxy­
luteolin, already shown to he a useful 
phyletic m arker  at family level by H a r ­

b o r n e  & W i l l i a m s  (1971). They report 
its presence in 8 out of 26 species of 
Plantago and also in the related families 
Globulariaeeae, Labiatae, Buddleiaceae and 
Valerianaceae. Three flavonoids, luteolin 
7-glucoside (F4), chrysoeriol 7-glucuronide 
(F3) and, to a lesser extent, luteolin 7- 
glucuronide (F2) appear to be charac te­
ristic for Plantago maritima, occurring in 
all Southern Hemisphere and most N orth ­
ern Hemisphere samples. 6-Hydroxyluteo- 
lin 7-glucoside (FI) is absent from  the 
Southern Hemisphere material but occurs 
in virtually all the Northern Hemisphere 
samples. However, 6-hydroxyluteolin 7- 
glucuronide (F8) is present in 30 °/o of 
the Southern samples as compared with 
45 °/o of the Northern. None of the other 
compounds shows any significant pattern  
of distribution, although it is worth nothing 
that the American samples are poorer  in 
flavonoids than those from Europe, per­
haps a reflection of the larger num ber  of 
samples from the la tter region.

Here, then, is an example of a cosmo­
politan species with a rather uniform 
flavonoid pattern. Most of the variation 
which does occur cannot he correlated 
with obvious phytogeographical or evolu­
tionary factors. The only major disconti­
nuity is the complete absence of 6-hyd­
roxyluteolin 7-glucoside from all the 
Southern Hemisphere samples but as the 
glucuronide of the same aglycone is p re­
sent in some of these samples perhaps 
this is not so significant. Interestingly, 
the hybrid  between South American and 
European  material (10) resembles the 
female parent in lacking this compound, 
whilst containing 6-hydroxyluteolin 7-glu­
curonide present in the male parent.
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T a b i c  2. O c c u r r e n c e  o f  c h r o m a t o g r a p h i c a l ly  s e p a ra b le  f l a v o n o id s  in  s a m p le s  o f  P la n ta g o  
m a r i t i m a  t h r o u g h o u t  i ts  r an g e .  —  F l :  6 -h y d ro x y lu t e o l in  7 -g lucoside ;  F 2 : lu teo l in  7-glu- 
c u r o n id e ;  F3 :  c h r y s o e r io l  7 -g lu c u ro n id e ;  F 4 :  lu te o l in  7 -g lucoside ;  F 8 : 6 -h y d ro x y lu t e o L n  
7 -g lu c u ro n id e .  T h e  R f ’s of  the  u n id e n t i f i e d  c o m p o u n d s  in B A W  a n d  15 %  H O A c a r e  as 
fo l lo w s :  F 6 : 46/27; F 7 :  56/21;  F 9 :  12/37; F 10 :  18/30;  F l l :  10/21; F 1 2 : 32/12; F13: 22/40; 
F 1 4 :  16/18; F15: 23/13. T h e  c o lo u r s  of  the  u n k n o w n  f la v o n o id s  in UV w i t h o u t  a n d  w i th  
N H 3  a r e  a s  fo l lo w s :  F 6 , F7, F9, FIO, F l l ,  F14 :  d a r k  to  y e l lo w ;  F12,  F13,  F15 :  d a r k  to 

d a r k .  R e la t iv e  p o s i t i o n s  on c h r o m a t o g r a m  a r e  s h o w n  in Fig .  5.
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4. Chile :  M a g a l la n e s ;  F u e r t e  B u l n e s ....................
5. A rg e n t in a :  T ie r r a  de l  F u e g o ;  E s t a n c i a  H a r -

b e r to n  ...........................................................................
6 . A r g e n t in a :  T i e r r a  del  F u e g o ;  E s t a n c i a  H a r -

b e r t o n  ...........................................................................
7. A r g e n t in a :  T ie r r a  de l  F u e g o ;  C a b o  S an  P a b l o
8 . A rg e n t in a :  T i e r r a  del F u e g o ;  C a b o  S a n  P a b lo
9. A r g e n t in a :  M e n d o z a ;  A tuel  V a l le y  .................

S o u t h  A m e r i c a X E u r o p e
10. T i e r r a  del  F u e g o ;  C a bo  S a n  P a b l o X E n g ­

la n d :  E. N o r f o l k ......................................................

N o r t h  A m e r ic a
11. U.S.A.: C a l i fo rn ia ;  S o n o m a  C o .............................
12. U.S.A.: A la s k a ;  K e n a i  P e n i n s u l a  ......................
13. U.S.A.: A la s k a ;  K o d ia k  I s l a n d  ...........................
14. C a n a d a :  C a p e  B re to n ;  N o r th  S y d n e y  ............
15. C a n a d a :  N e w f o u n d la n d ;  B a y  of  Isles ............
16. G r e e n la n d :  S a r a j u g n i t a k  v. S u l a t s i v i k ..........

E u r o p e  a n d  A s ia
17. I c e la n d  ..............................................................................
18. N o r w a y :  A k e r s h u s ;  A ske r  ....................................
19. N o r w a y :  s . loc ...................................................................
2 0 . N o r w a y :  T r o m s ö  .......................................................
21. F i n l a n d :  O s t r o b o t h n i a  m e d i a ..............................
22. W a le s :  C a r d i g a n ...........................................................
23. W a le s :  M e r io n e th  .......................................................
24. E n g la n d :  C o rn w a l l ;  N e w q u a y  ...........................
25. E n g la n d :  C o rn w a l l ;  C o v e ra c k  ...........................
26. E n g la n d :  G lo u ces te r  .................................................
27. E n g la n d :  S ussex  ..........................................................
28. E n g la n d :  E. N o r fo lk ,  Sco l t  ...............................
29. E n g la n d :  W . N o r fo lk ,  W o l f e r t o n  ....................
30. E n g la n d :  Isle o f  M a n  ..............................................
31. E n g la n d :  C h e s h i r e  ......................................................
32. E n g la n d :  C u m b e r l a n d  ..............................................
33. E n g la n d :  D u r h a m ;  T e e s d a le  ................................
34. S c o t la n d :  A rgyll  ...........................................................
35. F r a n c e :  P u y  de  D ô m e  ..............................................
36. S p a in :  S a n t a n d e r  ........................................................
37. S p a in :  A lbace te  ...........................................................
38. A u s t r i a :  B u r g e n la n d  ...................................................
39. R o m a n i a :  C o n s t a n t e  .................................................
40. U.S .S .R.: D o n n i  Z k v s k a j a  ....................................
41. U .S.S.R.: U ra ls  ...............' ............................................
42. U.S .S .R.: C. Asia ;  K u r g a n  ....................................

+ + +
+ + +
+ + +
+ + +

+ + + + + ------------------------- - -  + +

+ + + + + + ------- +
+ + + — -— —  —  — — ---------------- —

+ + +
+ + + + + + ------- -------+ +

— +  +  +  +

+ + + + + + ------- ------------+ —
— + + +
+ + + + + + + ------- ----------+ —
+ + — — + — ---------- ----------+ +
+ + + + + +
+ + + + + + +

+ + + +
+ + + + —

+ — + + + — +
+ -— + + +
+ — + + + — + — — — + --------------- —

+ — + + +
+ — + + +
+ + + + — — — +
+ + + + + +
+ — + +
+ — + + — — — — — — + --------------- —

+ — + +
— — + + + — + — — — — — + —

+ + + + + — + + + + — ---------------- —

+ + + +
+ + + + + + + + — — — --------------- —

+ + + +
+ + + + + + +
+ + + + + +
+ + + + + + — — — ■— - — --------------- —

+ + + + + — — — — — — + — —

+ + + + + + — +
+ + + + + — — + — — — —  + +

— + + + + — + — + + — —  — —

+ + + + +
— + + + + +



268 D. M. MOORE ET AL
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Fig. 5. Part of a two-dimensional chromato­
gram showing the approximate locations of 
all the major flavonoid constituents occurring 
in leaf-extracls from samples of Plantago 
maritima. Identified compounds are stippled 
(for key see Table 2).

CYTOLOGY AND BREEDING  
SYSTEM

N orthern H em isphere P opulations

As no ted  ear l ie r  (p. 262) Plantago m a ri­
tim a  is genera l ly  d ip lo id  (2 n = 1 2 )  t h r o u g h ­
out E u ro p e  (m an y  refs., see e.g. B o l k h o v -  
s k i k i i  et al. 1969) an d  en tire ly  so in G reen­
lan d  a n d  N o r th  A merica (e.g. J o r g e n s e n  
et al. 1958; B a s s e t t  & C r o m p t o n  1968; 
T a y l o r  & M u l l i g a n  1968). No meiotic 
ir regu la r i t ies  have been  recorded . G o r e n -  
f l o t  & M a r c o t t e  (1970) have  show n 
th a t  u n red u ced  gametes are  som etimes 
p re s e n t  in the  species an d  these m ay  be 
responsib le  fo r  the  fo rm a t io n  of the  tetra- 
plo ids (2n =  24) re p o r ted  in Arctic E u ro p e  
( E a r n s h a w  1942), P o r tu g a l  ( R o d r i g u e z  
1954) and  F in la n d  ( S o r s a  1962). N a tu r ­
ally occu rr ing  tr ip lo ids have  been  r e ­
p o r te d  f rom  P o lan d  ( C z a p s k a  1961).

T h e  observa tion  by  G r e g o r  (1939) tha t  
E u ro p e a n  p lan ts  are  self- incompatib le ,  
w hile  N orth  A m erican  a n d  G reenland 
p lan ts  are  se lf-com patib le  (see p. 262), has  
no t been  re fu ted  by su bseq uen t  w orkers .  
O u r  observa tions  on cu lt iva ted  E u ro p e a n  
m a te r ia l  are  in ag reem en t w ith  this.
Bot. Notiser, vol. 125, 1972

Southern  H em isphere P op u lations

All m a te r ia l  ex a m in e d  f r o m  South  A m e­
rica  h a s  been sh o w n  to be diploid. C h ro ­
m oso m e  counts  a re  ava ilab le  fo r  9 p o p u ­
la tions rep re sen t in g  the m o rph o log ica l  and  
g eograph ica l  ran g e  of the  species 1 in the  
S o u th e rn  H e m isp h e re  a n d  no  varia tion  
could  be detec ted, e i ther  in som atic  k a r y o ­
type o r  in the r e g u la r  fo rm a t io n  of 6 b i ­
valents  at m eiotic  m e tap h ase .

S ub seq uen t  o bse rv a t io n s  o n  field a n d  
cu lt iva ted  m a te r ia l  have  con f i rm ed  the  
ea r l ie r  observa t io n  ( M o o r e  1968) tha t  the  
S ou th  A m erican  p la n ts  a re  self-com patib le  
an d  capable  o f se lf-po l l ina tion .  The seed 
show s a consis ten t ly  h ig h  germ ina t ion  
w ith  values of over  75 p e r  cent be ing  
usual.

I NT ERPOPUL ATIONAL HYBRIDS

MATERIAL AND METHODS
Artificial hybrids were produced by cross­

ing plants held in pot culture in the green­
house. Since the species is protandrous, the 
anthers appearing in sequence from the base 
of the spike, emasculation was carried out 
as soon as the anthers were exserted but 
before their dehiscence, and was continued 
for several days until about 10 flowers had 
thus been treated; the remainder of the spike 
was then removed. Pollinators were excluded 
by means of a clear polythene tube, stopp­
ered with cotton wool at both ends, which 
enclosed the spike after emasculation was 
commenced.

RESULTS AND DISCUSSION

In view of the  in fo rm a t io n  a l r ead y  
ava ilab le  (G r e g o r  1939; C a r t i e r  1970) 
on crosses be tw een  N o r th e r n  H em isp here  
popula t ions ,  on ly  h y b r id s  involving the

1 The following collections show 2n =  12. 
Argentina: Mendoza; Atuel Valley ( R a i i n , in 
B û c h e r  et al. 1 9 6 3 ) ;  Tierra del Fuego; Estan- 
cia Cullen, M o o r e  1470 ;  Cabo Domingo, 
M o o r e  1490; Cabo San Pablo, M o o r e  1514; 
Estancia Policarpo, G o o d a l l  2 2 6 9  ( M o o r e  
unpub.). Chile: Magallanes, Fuerte Bulnes; 
Tierra del Fuego; Bahia Inutil, Estancia 
Cameron ( M o o r e  1967)  ; Isla 3 Mogotes, 
M o o r e  s . i l ;  Isla Navarino, Caleta Wulaia, 
B a r r e t t  50— 34 B ( M o o r e ,  u n p u b . ) .
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rab ie  3. Chromosome configuration at first meiotic metaphase and percentage pollen 
fertility of Fj interpopulational hybrids involving South American Plantago maritima. 

(Voucher collection numbers of I). M. M o o r e  unless otherwise shown.)

c e  
u S QJ

9  parent <5 parent U ■ -
'■S a  
°  'Z

G 4J

"G ^ O) P onCu 03

Tierra del Fuego; Ea. Cullen (1470) Chile; Magallanes, Fte. Ruines (2318) 611 98
Tierra del Fuego; Ea. Cameron (2320) Chile; Magallanes, Fte. Ruines (2318) 611 95
Tierra del Fuego; Isla 3 Mogotes (2319) Chile; Magallanes, Fte. Ruines (2318) 611 55

Tierra
Tierra del Fuego; Isla 3 Mogotes

del Fuego; Ea. Cameron (2320) (2319) ...................................... ................ 611 51
Tierra del Fuego; Cabo San Pablo (1514) Tierra del Fuego; Ea. Cullen (1470) 611 99

England: Norfolk; Scolt Head (Woo-
Tierra del Fuego; Cabo San Pablo (1514) D E L L , S.11.) .............................................................. 611 70

S o u th e rn  H em isp h e re  p o p u la t ion s  w ere  
s tudied . T he  results  a re  given in T ab le  3.

It can  be seen th a t  hy b r id s  be tw een  
S o u th e rn  H e m isp h e re  p op u la t io n s  consis t­
en tly  show ed  reg u la r  ch ro m o so m e  pa ir in g  
at meiotic  m e taph ase ,  as d id  the h y b r id  
b e tw een  N o r th e r n  an d  S o u th e rn  H e m i­
sp here  p lants .  In  m ost cases the pollen  
fer t i l i ty  of the  hybr ids  w as  as h igh as in 
the p a ren ts  hu t  low er values were sh o w n  
by  the S o u th e rn  H em isp here  h yb r id s  in ­
volving the p o p u la t io n  f ro m  Isla 3 Mogo- 
tes. T his  indica tes  a m o d e ra te  genic s te r i l ­
ity b a r r ie r  w h ich  is no t ev iden t elsewhere. 
T h e  sl ightly  low ered  po llen  fer til i ty  o f  the 
h y b r id  be tw een  N o r th e rn  an d  S o u th e rn  
H em isp here  p lan ts  is p ro b a b ly  no t signi- 
ficant,  fa l l ing  as it does at the low er end  
of the  range  of values enco u n te red  in the 
p a re n ta l  p opu la t ions .

In view of the  genera l  lack  of in te rn a l  
b a r r ie rs  to gene exchange  be tw een  N o r th ­
ern  H em isp h ere  p o p u la t ion s  dem o n s tra ted  
by G r e g o r  (1939) a n d  C a r t i e r  (1970) it 
is c lea r th a t  there  seems to be little o r  no 
cytogenetic  d if fe ren t ia t io n  o f  the d ip lo id  
po p u la t io n s  of P. m a ritim a , w hich co n s t i­
tute an  in te rfe r t i le  com plex  th ro u g h o u t  its 
range .  T he  on ly  sign if ican t in te rna l  h a r ­
r iers  to gene flow being in E urope ,  w h e re  
the d ip loids a n d  te t rap lo id s  fo rm  sterile 
h y b r id s ;  th is  is no t  re levan t to the b ipo la r  
d is ju nc t io n  sho w n  by  the  species.

GENERAL DISCUSSION

P lantago m a ritim a  is basically  a d ip lo id  
species w h ich  a p p a re n t ly  o r ig ina ted  in 
E uras ia ,  w h ere  its closest allies a re  to be 
found, w h e re  it exhibits  the  g rea tes t  
m orpho log ica l  d iversity  an d  the w ides t  
ecological a n d  geograph ica l  d is tr ibu t ion ,  
an d  w h ere  it is se lf- incom patib le .  H ere  
also te trap lo id  po pu la t io ns  have  arisen . 
It sp read  to the New W orld ,  w h e re  it is 
self-compatible , w ith in  a e ir cu m b o re a l  
p a t te rn  exhib i ted  by m a n y  species a n d  
ex tended  do w n  b o th  coasts of N orth  A m e­
rica to ab o u t  lat. 30°N. As in E u ra s ia ,  
considerab le  ecotypic. d i f fe ren t ia t io n  has  
taken  place in N orth  A m erica (G r e g o r  
1939), a l th o u g h  it is ecologically  an d  
p ro b ab ly  geograph ica lly  m ore  res tric ted .

T h ere  is a gap (Fig. 1) of som e 9000 
km. be tw een  the so u th e rn m o s t  N o rth  
A m erican  occu rren ce  of P. m a ritim a  an d  
its m ost n o r th e r ly  popu la t ion s  in S o u th  
America. T he  au s t ra l  popu la t ion s  a re  e n ­
tirely self-com patib le  like those in N orth  
America w ith  w hich  they show  the closest 
m o rpho log ica l  affinities . In  S ou th  A m e­
rica P. m a ritim a  a lm os t  a lw ays occurs  in 
coastal hab ita ts ,  bu t  it is k n o w n  f r o m  an 
in land  saline a rea  at c. 2800 m. a t  its 
n o r th e rn  limit in the prov ince  o f  M en­
doza, A rgentina  ( R o c h e r  et al. 1963). It 
shows less m orph o log ica l  a n d  p e rh a p s  

Bot. Notiser, vol. 125, 1972
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chemical variation than in the Northern 
Hemisphere, although a significant amount 
of ecotypic variation can still be dem on­
strated.

Within the pattern of morphological 
and chemical variation demonstrated for 
P. maritima  the South American popula­
tions show a tendency to he distinct, but 
this is insufficient to w arran t  formal 
taxonomic recognition. The austral popu­
lations seem to consist of a somewhat 
restricted series of segregates derived from 
those in the Northern Hemisphere, par t i­
cularly North America, within which au to­
gamy and local ecotypic differentiation 
have emphasized certain features. Thus, 
the universal absence of 6-hydroxyluteolin 
7-glucoside in South American plants 
points to their affinities with the very 
few Northern Hemisphere populations 
lacking this flavonoid. There is no con­
stant pattern in the trend shown by the 
morphological variation, for some charac­
ters values are higher and for others they 
are lower in Southern than  in Northern 
Hemisphere material.  This contrasts with 
bipolar Carex species ( M o o r e  & C h a t e r  

1971) in six of which the southern popu­
lations tended to give higher values for 
most measurable characters. The m orpho­
logical affinities of the South American 
populations appear to be somewhat closer 
to those from  eastern than western North 
America bu t in their lack of annulate- 
pored pollen they resemble material from 
the other Northern Hemisphere regions, 
particularly from lowland Europe.

Both geographical considerations and 
morphological affinities clearly indicate 
that P. maritima  migrated from North to 
South America after its arrival in the 
New World. The occurrence of self­
compatibility, associated with the exten­
sion from Eurasia, would be an important 
factor in its migration to the Southern 
Hemisphere, particularly since long-dis­
tance dispersal was certainly involved. 
There is nothing in the present American 
distribution of P. maritima  to suggest that 
it might have migrated from north  to 
Bot. Notiser, vol.  125, 1972

south along the cordilleran system in the 
west, as have the m ajority  of bipolar 
species ( M o o r e  1972; M o o r e  & C h a t e r  

1971; R a v e n  1963) and the disjunction 
between suitable temperate  coastal hab i­
tats in the Northern  and Southern Hemi­
spheres must always have involved a 
larger gap to be crossed than  that for the 
cordilleran migrants.

The modest suggestion of closer m o r ­
phological affinities with eastern than  
western North American material,  together 
with its present austra l distribution, sug­
gests that P. maritima  was dispersed to 
South America along the Atlantic coast. 
The currents in the Atlantic Ocean do not 
appear favourable for such amphitropical 
transport and the seeds are scarcely suited 
for wind dispersal. H um an  agency cannot 
be completely ruled out but the species is 
not obviously associated with man's  voy­
ages elsewhere in the world so that its 
bipolar distribution most probably  results, 
therefore, from birds migrating between 
the North and South Atlantic Oceans. It is 
possible that the seeds could be carried 
internally, but they are glutinous when 
moist and could readily travel attached to 
the plumage or body of the frequent birds 
which traverse the tropics and feed in 
habitats where the species grows. It was 
suggested earlier (p. 266) tha t  the pollen 
affinities might indicate tha t  migration 
from North America had occurred when 
there was perhaps still some polym or­
phism in the occurrence of the annulate 
pollen-pore in populations from the east. 
This would be likely to be a time of 
climatic change when ecological condi­
tions were in a state of flux and could 
well have been at the time of the PJio- 
cene-Pleistocene glaciations or immedia­
tely afterwards. All our observations 
would agree with this general period or 
more recently.

Although it is impossible, of course, to 
be completely certain about the sequence 
of events outlined above, there must be 
few species for which all the data  point 
more strikingly to its arrival into the
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Southern H em isphere by long-distance 
dispersal. The close m orphological sim i­
larity to N orth American populations, the  
restricted m orphological and chem ical 
variation, the narrow  ecological and geo­
graphical distribution, the self-com patib i­
lity, high germ ination rates and pre­
ference for open habitats all com bine to 
indicate that this species is an ideal 
long-distance migrant w hich could  w ell 
have reached South America during or 
subsequent to the P leistocene. A possible  
dispersal m echanism  has been suggested  
but, as in other instances, there is as yet 
no direct evidence of its operation.
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A i n s w o r t h ,  C. G. ( e d . )  : A  i n s w  o r t h
& B i s b y ’ s I) i c t i o n a r y  o f t h e  
F  ii n g i. Fd. 6. —  C o m m o n w e a l th  Myco- 
logical Institu te ,  Kew, 1971. 663 p p . +  16 
pp. i l lus tra t ions  (d raw ings) .  P rice  £  5.00 
(c lo th ) .

Since 1943 “ A i n s w o r t h  & B i s b y ” has 
been  a s t a n d a rd  w o rk  on the  bookshelves 
of all ser ious mycologists .  Ed. 5 (1961) 
has  been  re p r in ted  th re e  t im es  w itho u t  
changes, a n d  the need fo r  a  rev ised  edit ion 
h as  been urgent.  T he  p re s e n t  vo lum e is 
m u c h  en la rg ed  (by m ore  t h a n  100 pages) 
as co m p ared  to Ed. 5. T h e  in c rease  is due 
to a considerab le  extent to the  in c o rp o ra ­
tion  of lichens. These w e re  no t included 
in the  p rev ious  issues.

T he  skele ton  of the  D ic t io n a ry  is a list 
of all the  generic n a m es  of fungi and  
lichens. F o r  each  accep ted  gen us  a sys te­
m at ic  posi t ion  is given, to g e th e r  w ith  its 
d is tr ib u t ion  an d  n u m b e r  o f  species, som e­
times w ith  sh o r t  re fe re n c es  to l i te ra ture . 
T h e  h ig he r  taxa  have  also  b een  recorded  
concisely. U nder “F u n g i” w e  f in d  a survey 
of the six “Classes of F u n g i ” accep ted  by 
A i n s w o r t h  a n d  a c o m p a r is o n  w ith  o th e r  
recen t  mycological sys tem s  viz., B e s s e y ,  
G ä u m a n n ,  A l e x o p o u l o s  a n d  K r e i s e l .  

T h e  M yxom ycètes  an d  som e re la ted  
g roups  a re  classif ied as D iv is ion  Myxo- 
m y co ta  vs. D ivision E u m y c o ta  com pris ing  
w h a t  is n o rm a l ly  k n o w n  as  Fung i.  The 
P hyco m y ce tes  have  been  d iv ided  into 
M as tigom ycotina  an d  Z y g om y co t in a .  T he  
Im p e rfec t  F u n g i  a re  r e c o r d e d  as S ub ­
div ision D eu te ro m y co tin a  a t  the  sam e 
level as A scom yco tina  a n d  B asidiom yco- 
tina.

A re m a rk a b le  fea tu re  of th e  w o rk  is the  
accep tance  of the F u n g i  as a special 
“k in g d o m ” para l le l  w ith  P la n ta e  and  
Animalia, ins tead  of being, as p reviously , 
a subdivis ion  of the  T h a l lo p h y ta .  No 
d o u b t  these ideas, w h ich  h a v e  g rad ua l ly

received su p p o r t  d u r in g  the  last few 
decades, will soon  be accep ted  also in 
e lem en ta ry  textbooks.

T h e  tax on om ic  f r a m e w o rk  has been 
m ing led  w ith  n u m ero u s  en tr ies  covering 
m ost fields of p u re  a n d  app lied  mycology, 
e.g., a ir pollu tion , edible fungi, ergot, 
genetics of fungi, geograph ica l  d is t r ib u ­
tion, m etabolic  p roduc ts ,  n u m er ica l  taxo­
nom y, sex, w ood-a t tack ing  fungi. W e also 
f in d  condensed  b iograph ies ,  often  w ith  
re fe rences  to b ib l iographies ,  o f certa in  
p ro m in e n t  mycologists  an d  lichenologists.

As m en t io ned  above, th e  lichens have 
been  included  in this  w o rk  fo r  the first 
time. This has  been  m ad e  possib le  by  the 
co l lab o ra t ion  of Mr. P. W. J a m e s  and  
Dr. D. L. H a w k s w o r t h .  In the  rev iew er’s 
op in ion ,  this in co rp o ra t io n  has  not been 
w h o lly  successful. One w ou ld  not have 
expected  to f ind  the o ld - fash ioned  group  
“L ich e n e s” recognized as a taxon om ic  un it  
in a m ycological h and bo ok .  T h o u g h  the 
com plex  n a tu re  of the lichens is discussed 
an d  it is ad m i t ted  th a t  “lichens are  poly- 
p h y le t ic  in o r ig in ” no e ffo rt  has been 
m a d e  to in teg ra te  th e m  in a mycological 
sys tem . It is well k n o w n  th a t  the concepts 
Ascoloculares  an d  A scohym enia les  in t ro ­
duced  by N a n n f e l d t  (1932) have  p roved  
to he usefu l  fo r  the classif ication of 
lichens. H a l e  (1967, cf. rev iew  in Bot. 
N otiser  1968 p. 136), fo l low ing L u t t r e l l  
(1951) an d  S a n t e s s o n  (1952), has p r o ­
posed  a sys tem  fo r  the in teg ra t ion  of the 
l ichens  w ith  the  fungi. T he  asco locu la r  
l ichenized fungi fo rm  a m in o r  g rou p  (in­
c lud ed  in the  o rders  P leospora les  and  
H y s te r ia le s ) , w h ereas  the  a scohym enia l  
g ro u p s  a re  re fe r re d  to Sphaeria les  (com­
p r is ing  the m a jo r  p a r t  of the  “pyreno- 
c a rp o u s  l ich en s” ), L ecanora les  ( +  e q u a l­
ling the  “g y m n o c a rp s” ) an d  Caliciales 
( +  equall ing  the  “c o n io ca rp s” ) . It is sur- 
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prising that the last-mentioned three 
orders have no entries in the Dictionary.

Some minor remarks. The Swedish 
lichenologist A c h a r i u s  is said to have 
lived at Wadstena, Lake Malar (should 
he Lake Vetter). The American licheno­
logist T u c k e r m a n  was professor at Am­
herst (not at Fallow) ; A l e x a n d e r  Z a h l - 
b r u c k n e r  died in 1938 (not in 1933). 
“Steiner’s stable PD solution” is said to 
contain Na2S 0 4 (instead of NagSOß). The 
lichen genus Lecanephebe  is recorded 
as described by F r e y  (1929). It should 
have been added that its only species was 
identified as Zahlbrucknerella calccirea by 
H e n s s e n  (1963).

The critical reader will find several 
similar corrigenda. He will appreciate, 
however, the treasure of useful in fo rm a­
tion to he found in this condensed volume. 
Undoubtedly the rapid progress in m yco­
logy and the equally increasing num ber 
of mycologists will make a new edition 
necessary in the near future.

O v e  A l m b o r n

N o r d i n , I.: C a l o p l a c a ,  s e c t .  G a s- 
p a r r i n i a i N o r  d e u r o p a. T a x o- 
II o m i s k a o c h  e k o l o g i s  k a s t u- 
d i e r. — Thesis for Ph.D. degree, Insti­
tute of Systematic Botany, Uppsala, 1972. 
X + 1 8 4  pp. 16 photographs (black-and- 
white), 15 distribution maps. Price Sw. 
Cr. 3 0 :— (paperback).

The lobate, orange-yellow species of the 
lichen genus Caloplaca have mostly been 
recorded as sect. Gasparrinia, exception­
ally as a proper genus. They include some 
well-known species, often ecologically 
specialized, e.g. C. marina,  which is re ­
stricted to a belt on marine rocks just 
above the Verracaria maura  belt, and 
C. m urorum , a calciphilous apophytic 
lichen occurring fairly commonly on 
mortar. The present study is a m onograph 
of the 14 species of Gasparrinia occur­
ring in N.W. Europe, i.e., the four Scandi­
navian countries and adjacent territories. 
Somewhat surprisingly, from  a taxo- 
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nomist’s point of view, we also find two 
other species treated, viz. C. chrysodeta  
(sect. Leproplaca) and C. aractina (sect. 
Caloplaca). The former has been mis­
taken for C. citrina, the latter often grows 
together with C. verruculifera.

The species in question are treated  in 
detail, including synonymy, morphology, 
history of discovery in Scandinavia, eco­
logy and distribution in N.W. Europe. 
Extra-Scandinavian distribution is briefly 
recorded. F or  most species all localities 
known are mentioned, and their distribu­
tion is il lustrated by dot maps. Correla­
tions with ecological and other factors, 
e.g., salinity and amount of limestone in 
the substrate, are discussed. In some 
cases, a comparison is made with the 
distributional areas of species recorded in 
H u l t é n ’s Atlas of the distribution of 
vascular plants in N.W. Europe.

N o r d i n  has added many new facts to 
our knowledge of these species. C. micro- 
thallina, unknown from  N.W. Europe 
before 1966, has proved to be a fairly 
common lichen on marine rocks (up to 
Trondheim, Ångermanland and S.E. F in ­
land). Following P o e l t , N o r d i n  has 
treated C. verruculifera  (an ornithocopro- 
philous species common on m arine rocks) 
as different from C. granulosa (known 
from calcareous rocks mainly in the Alps, 
not recorded from N.W. Europe). An 
interesting type of distribution is rep re­
sented by C. heppiana, which, in the area 
under consideration, is known from cal­
careous rocks and m orta r  mainly in 
Öland, Gotland and southern Denmark 
hut also, in isolated localities, in western 
Norway and central south Sweden (Al­
vastra). It should be looked for elsewhere. 
C. citrina, mostly recorded under sect. 
Caloplaca, is treated in a b road sense to 
include C. phlogina  and collections re ­
ported as C. microphyllina  from  Sweden 
and Denmark. The latter is a lobate spe­
cies mainly known from  N. America. It 
is evident that its range of variation 
should be studied further.

Some species with very restricted distri-
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Im tional a rea s  a re  p a r t icu la r ly  in teresting , 
viz. C. b iatorina  (one s ta tion  in Sw eden: 
Visingsö in L ak e  V etter) ,  C. p ro teu s  (ditto: 
H är je d a len ,  T än n ä s )  a n d  C. to m in i i  (some 
localities in cen tra l  N o rw ay ) .  T he  firs t 
tw o of these  a re  p u b l ish ed  hy  N o r d i n  as 
new  to Sweden.

T h e  p o ly m o rp h o u s  lichen C. m u ro ru m  
(incl. C. m in ia ta ,  C. pusilla, C. steropea,  
C. tegularis  etc.) is reco rd ed  as C. saxicola  
( H o f f m .) N o r d i n  comb. nov. T his  p ro c e ­
d u re  is, u n fo r tu n a te ly ,  n ecessary  f rom  a 
n o m e n c la tu r a l  p o in t  of view. It is s u r ­
p ris ing  how ever ,  to find L ecanora  tabu­
lata F l o e r k e  listed as a sy n o n y m  u n d e r  
this  species.  F l o e r k e ’s taxon  is not a 
nom en  n u d u m ,  as N o r d i n  believes, b u t  
is validly descr ibed  in the schedae  of 
"Deutsche L ichenen  Fase . I ” (1815). T his  

is the b as io ny m  of the  lichen kn o w n  as 
X an th or ia  lobulata  ( F l k .) B .  d e  L e s d . 
T h e  co m b in a t io n  uCaloplaca lobu la ta” 
w ith  vary ing  a u th o r s  nam es  has  been 
a t t r ib u te d  to d i f fe ren t  lichens. As sta ted 
by N o r d i n , it w as often  used  in the first

two decades of this cen tu ry  fo r  the lichen 
now  k n o w n  as C. m arina.  It m ay  be 
added, th o u g h  this is ou ts ide  the scope 
of N o r d i n ’s pap er ,  th a t  “C. lobu la ta” in 
the sense of N o rth  A m erican  lichenologists 
is an o th e r  saxicolous l ichen som ew ha t  
s im ila r  to C. marina,  b u t  g row ing  at high 
a lt itudes. It seems to be fa ir ly  f requen t  
in the Rocky M ounta ins.  Dr. W. A. 
W e b e r , B oulder,  Colorado, has  suggested 
(in litt.) th a t  it m ay  be identical to C. 
sq ua m o sa  (B. d e  L e s d .) Z a h l b r . This 
com plex is well w o r th  a detailed s tudy.

As is ev iden t f ro m  the  above rem ark s  
Dr. N o r d i n ’s treatise  is a  s t im u la t ing  and 
im p o r ta n t  w ork  on this in terest ing  group  
of lichens. T he  no n -S cand inav ian  reader  
will regre t th a t  it is w r i t ten  in Swedish 
(with a b r ie f  s u m m a ry  in English) .  W h e n  
defend ing  his thesis a t  U ppsa la  (on May 
15, 1972) the a u th o r  p rom ised ,  however,  
th a t  a revised ed it ion  in English  will be 
pub lished  later.

O v e  A l m b o r n
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