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1. Introduction 

Th c ] ) r o ) ) ] ( m s c o n c e r n i n g A n r p h i - A t J a n t i e d i s l r i l u i l i o n s w e r e r c c e n l l y d i s c u s s c d by 

H r i j i K ( 1 9 5 S ) . H i s m a p s a l l o r d a m u c h b e l t e r bas i s f o r such a d i s c u s s i o n than 

h a s b e e n a v a i l a b l e h i t h e r l o . H U I . T K N a l s o c o n s i d e r s b r i e l l y ( he r a c i a l d i l l e i c n l i a l i o n 

o f A m p h i - A l l a n t i c s p e c i e s b y as . suming a d i m i n i s l i i n g o f I h c c o n l e n l s ol h i o l y p c s in 

m a n y s p e c i e s as a resu l l o f Ihc c h a n g i n g a n d o f l c n s o v c r c c o n d i t i o n s o l l i fe d u r i n g 

the I c e A g e s . H e I h i n k s Iha l Ihc f o r m e r l y g l a e i a l e d a r e a s w e r e " c o v e r e d w i l h l axa 

less r i ch in b i o l y p e s I h a n the i r o r i g i n a l T c r l i a r y p o p u l n l i o n s . " I I c a l s o i n a i n l a i n s his 

o l d t h e o r y a b o u t the o r i g i n o f l h e A m p h i - A l l a n l i c d i s l r i b i i l i o i i s l>y s a v i n g Ihal Ihc s p e c i e s 

in q u e s t i o n , w i t h a f e w e x c c p l i o n s , a r e r e m a i n s o f spccic.s w h i c h f o n i i e r l y posscsscd 

c i r c u m p o l a r r a n g e s b u l w h i c h h a v e d i e d out in thc P a c i f i c s e c l n r o w i n g to v i c i s s i i u d e s 

p r e s u m a b l y o f c l i m a l i c n a t u r e . , 

l n m y p a p e r f r o m I 9 3 S ( 1 9 3 K : 2 6 8 - 2 7 1 ) thc A m p h i - A l l a n l i c riislribulions wrrr 

a l s o d i s c u s s e d . I l w a s as i n l e r a l ia c o n c l u d e d Iha l p l a n t s m i g r a l i n g f r o m K n r o p c to 

G r e e n l a n d — N . A m e r i c a ( o r vice nersa) u s i n g t h e A t l a n l i c I s l a n d s ( I c c l a n d , F a c r o c s , 

B r i t i sh I s l e s ) as t h e i r r o u l e w o u l d b e e x p o s e d l o c o l d m a r i t i m e t y p e s o f c l i m a l c a n d 

l lu is p e r h a p s l o s e a l l c o n t i n e n t a l b i o t y p e s d u r i n g thc m i g r a l i o n s . 

O n e o f the m a n y e x a m p l e s o f t rue A m p h i - A l l a n t i c s p e c i e s w h i c h h a v e nrvrr 

b e e n f o u n d in A s i a o r W e s t e r n N o r t h A t n e r i e a is Viscaria alpina. Its r a n g e is s l t o w n oi» 

m a p N o . 4 9 in H U L T É N ' S t v ea l i s e . O n th is m a p thc s p e c i e s is d i f f e r e n t i a l c d i n lo t w o 

t a x a , a w e s t e r n o n e c a l l e d v a r . americana F e r n . o c c u r r i n g in L \ A m c r i c a - C r i - c c n l a n d 

a n d an ea s t e rn o n e , c o r r e s p o n d i n g to t y p i c a l V. alpina w h i c h r a n g e s f r o m l cc l a iu l l o 

N . R u s s i a a n d s o u t h w a r d s to t h e P y r e n e e s a n d A p e n n i n e s . A p a r l f r o m c e r t a i n l o w l a n d 

o c c u r r e n c e s i n s o u t h e r n S w e d e n , Viscaria alpina is c o n f m e d l o a r e a s w i t h m o n t a n e 

or s u b - l o w a r c t i c c l i m a t i e c o n d i t i o n s . It is a l o w - s u b a r c l i c m o n t a n e s p e c i e s . 

O n e t y p e o f m o d e r n g e n e - e c o l o g y d e a l s w i t h the g e o g r a p h i c a l d i s t r i b u l i o n o f 

h e r i t a b l e c h a r a c t e r s w i t h i n I h e r a n g e o f a s p e c i e s . S u c h c h a r a c t e r d i s t r i b u t i o n s h a v e 

m a i n l y b e e n t r a c e d i n E u r o p e ( e . g . Prunella vulgaris, Holcus lanaliis, Gcraniam 
sanguineum, BÖCHER 1949 , BÖCHER & LARSEN 1958 , HÖOIIER & F . r w t s 1 9 0 2 ) . I " 

Plantago maritima w h i c h w a s c l o s e l y i n v e s t i g a t e d c x p e r i n i e n l a H y b y f in r . oo r i 1939 

il w a s s h o w n f o r t h e first t i m e that c e r t a i n c h a r a c t e r s f o r m g r a d i c n t s in Ihc N o r t h 

A l l an t i c . a r e a . S u c h e x p e r i m e n t a l w o r k is u n d o u b t e c l l y o f f u n d a m c n l a ! i n i p o r l a n c c 

to r t h e s o l u t i o n o f t h e p r o b l e m s c o n c e r n i n g the A m p h i - A l l a n t i c d i s t r i b u t i o n s a n d thc 
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N o . C u l t . N o . Q r i g i n 
Y e a r s o f 

c . u l t i v a l i o n 
F i g u r e s 

Q i r o m o s o m c 

c o u n l 

1 1 

N e . w F o i n i d l a n d , B o n n e l i j i y , 

S e r p e n t i n e s i o p e ( u p p e r ]>urt > o t 

T a b l e M l . S e e d s f r o m D r . 

A . "W. H . D a n n n a n 

1 0 6 1 - 0 3 2 n - 2 4 

2 

3 

1 

(i 

4 7 5 3 

4 8 4 3 

'29 

3 0 

3 1 

W . G r e e n l a n d , H o l s t e i n s b o r g 

\ Y . G r e e n l a n d , H e a d o f S . S t r o m f j . 

W . G r e e n l a n d . K a n g e r s u n e q 1 

W . G r e e n l a n d , K a n g e r s u n e q 2 

AV. G r e e n l a n d , S u k k e r l o p p e n 

1 9 5 7 - 6 2 

1 9 5 7 - 6 2 

1 9 5 9 - 6 2 

1 3 5 9 - 6 3 

1 9 5 9 - 6 2 

l - ' i B . 1 

F i g . 1 

F i g . 1 

2 n » 2 4 

2 n - 2 4 

ii - 1 2 

n - 1 2 

7 4 1 S . I c e l a n d , T h a r s m o r k , 

S e e d s f r o m P r o f . M o r t e n L a n g e 

1 9 0 0 - 6 3 2 n = c o . 2 4 

R 

!> 

1 0 

3 6 

3 7 

3 8 

N o r w a y ( s e e d s c o l l e c t e d i n n a t u r e 

t r o m B o t . G a r d . i n B e r g e n ) 

N o r w a y , L a k e H c l i n ( T r a n . s p l a n t s ) 

N o r w a y , B e s s h e i m ( T r a n . s p l a n t s ) 

1 0 6 1 - 6 3 

1 9 6 1 - 6 2 

1 9 6 1 - 6 2 

F i g . ! » - 1 2 

2 n - 2 4 

1 1 2 7 S w e d e n , Ö l a n d , V i c k l e b y A l v a r 1 9 5 8 - 6 3 2 n - 2 4 

1 2 

1 3 

1 4 

3 3 

3 4 

3 5 

A l ] ) s , V a l a i s , R i f M b c r g 2 6 0 0 m . 

A l p s , H o r t u s V i l m o r i n V e r r i é r e s 

A l p s , R e g i o n d u L a u t a r c t 

( S e e d s f r o m t h e U n i v e r s i t y o f 

G r c n o b l e ) 

1 9 6 0 - 6 2 

1 9 6 0 - 6 2 

1 0 6 0 - 6 2 

n = 1 2 

n - 1 2 

n - 1 2 

history and evolution of the plants in queslion. One of the main aims of this work is 
to attempt lo explain the present distribution of Viscaria alpina partly as a result of 
ecotypic difierentiation, partly of race formation either during migrations or due to 
geographical isolation. 

2. Material and Methods 

Experimental cultivations of Viscaria alpina were carried out in the years 1957— 
1963. The plants were grown in pots in frames at the experimental field west of Co
penhagen (Tåstrup) or in the arctic greenhouse in the Botanical Gardens in Copen
hagen. 14 strains from various parts of the range of the species were investigated. 
As a rule 10-15 plants of each strain were cultivated. Population studies in nature 
and herbarium studies as well as chromosome counts were undertaken in order to 
supplement the results obtained from the cultivations. Table 1 gives a survey of the 
cultivated strains, their origin, years of cultivation and chromosome number. 



F i g . 1. C h r o m o s o m e s i n V i s c a r i a a l p i n a . — a s o n i a l i c m e l a p h a s c f r o m r o o l . l i p f s l r a i n N o . 3 ) . - lt m e l a p h n s e ] 
( N o . 4). — c a n a p h a s e I ( N o . 5 ) . — d a n a p h a s e I - w i l h l n i d g e ( N o . 5 ) . — e m o U i p b a s e t t ( N o . 4 1 . — f n i r f a -

p h a s e I I ( N o . 8 ) . 

Biol. Skr. Dan.Vid. Selslc. 11, no. B. 2 

3. Cytological Observations 

2 n = 24 ( o r " = 1 2 ) w a s / 'ounrl in 12 s l rn ins . sec T a h l c 1 T l i r i i o m h i T is in 

a g r c e m e n l w i t h m a n y p r e v i o u s c o u n l s , i . c. b y ULAnKiunm ( 1 ! V 2 R ) . G iuks in ivki» ( l » » 7 ) . 

K O I I W E D E R ( 1 9 y 9 ) , F A V A K O I - . h (194C>, m a l c r i n l f r o m liu- A l p s ) , L ö y i . (19 , r i ( i . loH.- iml 

m a t e r i a l ) , B I . A C K B I I H N & M O B T O N ( 1 9 5 7 ) und . I Ö I I U K N S I N cl . a l . ( I 9 f t 8 . tna lc r in l f r o m 

D i s k o , G r e e n l a n d ) , s ee l . ö v i : A L ö v r . ( 1 9 1 U ) . 



Moiosis was simiicd in live slrain.s. Jl appeared lo procoed quite normal ly Iml 
iu luu Greenland slraius, Nos. 4 5 from Ivangcrsuneq, evidence o f Ihc occurrence 
oi ao inversion was louiid. Thc n u m b e r o) PMCs wilh iiccnlrics or bridgcs, howevcr , 
was always very low. 

fig. I c shows a lirsl unaphusc plale with a sinalJ fragmenl which was silualed 
in llic inidcllc oi Ihc cell and was undoubledly acenlric. The br idgcs (c. g. Fig. 1 d) 
wctc vciy Ihin aml iu mosl cases sceined to brcak very soon. ln thc case illtistraled 
il was iuipossiblc lo deleci any acenlric fragmenl in conncclion wilh lhe br idge. 

In four of Ihc slrains Ihc orcein squash leehnique was used. As compared wilh 
micioloined FI.UI.OKN stained mater ial (Kig. 1 a-e) thc. squashed PMCs were usually 
Noinewhal larger and lhe chromosomes larger and more swollen (Fig- 1 1 ) . l n meta
phase II il was sometimes possible lo detect very thin chromat in th reads connect ing 
lhe chnuiiosoines. Such conneelion.s m a y break and d i sappear as a resull of a slronger 
i iinliac.lion caused by Ihc fixation and e inbedding technique. 

4. Frevious experimental and taxonomic work 

f.oluur nf lhe flower and cldoroplujll deficiency. White i lowering spec imens have 
bee.u observetl 1'requenlly in thc Greenland popula t ion (f. albiflora Lange) as well in 
lcclami, Norway and Sweden. 1 described a pecul iar form from Greenland as f. 
rhrymehloa {U>b'2: 2 1 - 2 3 ) . It has yellowish stem leaves but n o r m a l green rosette 
leaves and lighl pink flowers. It p robab ly represeiits a double heterozygote as its 
ollsprijig also gives some white Ilowering individuals . 

f.uinpurison of alpine, montane und lowland races in ScaiidUiaoiu. T U R E S S O N 
( 1 9 2 7 , 1 9 3 2 ) coui)>ared alpine series from three Scaudinav ian m o u n t a i n a reas with 
ntute.riul from lhe lowland in Southern Sweden. lhe Alvar on the Isle of Öland and 
Vedeby in lilekinge. He concluded Ihal lhe lowland series from Öland differed from 
the alpine ones in many charac ters . Thus he was able to show tha l tbe Öland race 
which had been treated by laxonomists as var. oelandica was not a habi ta t modi -
licalion. 

The Oland race was descr ibed as a variety of Lychnis alpina L . by LINDSTRÖM 
(1 Kl 7 : 1 7 ) who said that il differs by being much more pl iable a n d hav ing petals which 
arc pulc pink (purpureo-a lbescenl ia ) . FRIES ( 1 8 4 2 : 1 7 0 ) obviously t rea ted the same 
rncf as var. petraea (Herb. no rm. IV). S T E R N E R ( 1 9 3 8 : 9 7 ) referred to the Öland 
plant as var. oelujulicn (Ablqu . ) Sterner, bu t the correet n a m e m u s t b e var . oelandica 
(Lindsl r . ) Slerner in spite. of the fact Ihal the oldest coilections from Öland are label led 
"Lychnis alpina var. oelandica, Oelandia 1 8 1 4 AHR. AHLOUIST" (see further p. 2 3 and 
Fig. fi). 

'1'lic numlane Scaudinav ian plants occurring mainly on serpent ine areas in the 
cojjilcious loresl legion (below 5 0 U m) were described by R U N E ( 1 9 5 3 : 5 6 - 6 0 ) as 
var. serpentinicola Kune. By cultivation exper iments R U N E , l ike BJÖBLYKKE ( 1 9 3 8 : 



11!>), was a)>Ji' lo provc Ihc porsislence ol all Ihc ebaraolerist ics ol this variety. Il has 
na r row leaves, more or less reduced pelals, a s lender bu t stilT slcm and a highly 
b r anched and elongated raccme. Some planis arc. apela lous , bul. a gradual transistion 
from such planis 1<> jilants wilh no rma l Jlowers could bc demons l ra ted . According 
lo H U N K (loc. cil . : 58) var . serpentinicola can bc dist inguished from certain lowJawl 
spec imens of Ihc species only ufier cnllivalion. He mcnl ions a n u m b e r of features 
c o m m o n lo thc monlanc and lowland forms bul adds , slrangcly enough, Ihal var . 
serpentinicola seems lo have nothing lo do wilh var . oeUindica. 

Comparison of European and American populations. F E R N A U I (1 (J40) demonsl ra -
led the difference between Ihe eoarse wesl-arctic Viscaria alpina and the E u r o p e a n 
one . He referred Ihe American-Greenland plants lo a separa te variety, var. americana 
Fern . Al) diflerenc.es between il and the typica] plant are quant i ta t ive (see Table 2 ) . 

T a b l e 2 . Viscaria a lpina (Data from F E K N A L D 1940). 

E u r o p e a n m a t e r i a l 
A m e r i c a n - G r e e n l a n d 

mater ia l 

1 .0 -3 .5 c m 1.5-G.5 cm 

Breadt.il of radical l eaves 2 - 5 m m 2 - S m m 

N o . of cau l ine l e a v e s 2 —1 pairs 3 - 7 pairs 

L e n g t h ol larger cau l ine l e a v e s 1 - 3 cm 1 .5 -5 .5 cm 

B r e a d t h ol larger caul ine l eaves 2 - 5 m m 2 . 5 - 1 0 m m 
L e n g l h of c a l y x dur ing a n t h e s i s 3 - 5 m m 5 - 7 m m 

L e n g t h of p e t a l s ( incl . c law; 0 - S (9) m m S .5 -14 .5 nrm 
B r e a d t h of p e t a l s 3 - 3 . 5 (4) m m 3 - 6 m m 

There is reason lo ment ion IhaL FERMALU admits that some specimens from Iceland 
a n d Norway have flowers approach ing those of var . americana, and that dwarfed 
p lan t s (from Greenland) m a y be as smal l as some E u r o p e a n ones. As already men-
t ioned H U L T É N t reats var . ajjiericona as a geographical race . He suggests, however , 
tha t var . americana represents a different ch romosome race, which is obviously not 
the case (see Tab le 1). 

5. Experimental cultivations carried out 1957—1962 

Comparisons of two Greenland races with the Öland race (Tab l e 3 ) . 
This first experiment which started in 1957 unveiled a ra ther large racial dif

ference between the Iwo Greenland strains and be tween . t hem a n d the Öland slrain. 
Typica l p lants from ali three strains are seen on Fig. 2 a n d the results of the com
par i sons in Tab le 3 . lt appea r s that No. 2 from Holsleinsborg (coastal moun ta ins ) 
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F i g . 2 . C u l U t r e e x p e r i m e n t w i t h t w o ( i r c e n l a n d r a c e s a n c ! L h e Ö l a n d r a c e ( o n t h c r i g l i l . ) o l Viscaria alpina. 

F r o m U i c l e f t N o s . 2 , 3 , : n i d 1 1 ( 4 7 5 3 , 4 S 4 3 , a n d 2 7 ) . — P h o l . . J u n e 1 s t 1 9 5 9 . 

approaches the Öland race, No. 11, having pale pink flowers, one terminal inflores
cence, intermediate hrcadlh of radical leaves and peta] segments. On lhe other hand 
it has many characters in common wilh No. 3 from the extreme continental area al 
the head of Sondre Slromfjord. Thc latter malches typical "var. americana", being 
coarse with high content of anlhocyanin in leaves and slems and usually two small 
additional inflorescences supported by 1he uppermost pairs of leaves. The most 
slriking difference. between thc two Greenland strains and that from Öland appeared 
in the number of slems per individual, this number being much higher in the Öland 
strain. Another imporlant difference concerned 1he breadth of lhe stem leaves and 
the flower size (cp. Table 3). 

Comparisons of Greenland races with various European races (Table 4). 
Material from three new stations in West Greenland collected as seeds in 1958 

(Nos. 4—6) was available for comparison wilh plants of European origin in the years 
1960-62. In 1960 No. 11 from Öland was almost as vigorous as in 1959 but later the 
height of the plants and the number of stems decreased. As it was very low in 1962 
(Fig. 4) it resembled the lc.eland dwarf race (No. 7) very much. However, as com
pared in the second year of cultivation (1960 for No. 11, 1962 for No. 7) the dimensions 
of the two races are very different. 

The three Greenland strains did not differ so much as those used in the first 
experiment (Table 3). The two strains from the inland area at Kangersuneq near 
Christianshåb, Nos. 4-5 , resembled one another and No. 3 very much while No. 6 
from Sukkertoppen (coastal mountains) somewhat approached No. 3 (also coastal) 
by having narrower and smaller radical leaves (Plate I Fig. 1). This was already 
obvious the first year (1959) when the plants had only developed basal rosettes. Later, 
however, this difference was less pronounced. 

It appears that the variation among the European plants is large and seems to 
surpass that found in Greenland. The comparisons of cultures in 1962 (Table 4) 



N o . 3 ( G r e e n l a n d 

c o n t i n e n t a l ) 

N o . 2 ( G r e e n l a n d N o . 1 1 ( S w e d e n , 

Ö l a n d . A l v a r ) 

H e i g h t o l p l a n t s i n c m K V - 1 9 {1!)5<1) 
1 2 - 1 4 ( H l f i l l - l i l ) 

N 12 ( i «»r>t»> 
i) J 2 ( l i H i O ( i l ) 

10 K". flDMl) 
!. 1!) ( l< l l i ( l 01 , 

N u m b e r o f s t e m s p e r i n d i v i d n a ) 2-I (lU&i) 21 ( ) . r . L>!>, (VM.tt) 

D i r e c t i o n o t s t e m s R i g i d . e r e c t R i g i d . o i ' [ l S n m c w h a i a r c i i n l r l v 

: i« . f*et -ding 

D i a m e t e r o f s i e n i s i n m m 

( m i d d l e p a r t ) 

i..s-2.r> n b o i t l 1 a b n n l [..', 

B r c a d t h o l h n g c s t c . a u l m c l e a v e s 

i n m m 

7 - 0 ( 1 9 5 9 ) 

0-7 ( H ) ( i l M i 2 ) 

7 - 8 (IM.V.i) 

X- 10 (IVMili- d'2) 

2 1 ( M W ) 

2 .'i.fi (liHid 

C o l o u r o f u p p e r c a u l i n e l e a v e s R e d d i s h ( i r e . c n ( . i c e n 

B r c a d l h o f r a d i c a l l e a v e s i n m m 4-fi 
4 - 5 ( 1 0 f i ( M 5 2 ) 

i 2 
i.:> :; ( M i i i o crj» 

D i a m e t e r o l f l o w e r i n m m 1 4 - 1 5 1 2 - 1 r> K-10 

S h a p e o f p e t a l s N o l d e e p l v 2 - c l c f t 

s e g m e n t s b r o a d 

i n t e r m c d i n l e I i e c p l y 2-rlrft n a i r n w 

d i v f T g i t i g s f g i n e n t s 

C o l o u r o f p e t a l s P i n k i ' a l e p i n k f a l e ph i l» 

I n f l o r e s c e n c e U s u a l l y d i v i d e d . 

l c n n i n o l o n e n n l 

i a r g e 

O n e l a r g e t e r m i n a l p s u a l i y o n e t r r n i i u a l 

E a r l i n e s s a n d l e - n g l h ol' 

flowering p e r i o d 

R e l a t i v e l y l a l c . l o n g 

f l o w e r i n g p e r i o d 

V e r y e a r l y . s l i o r l 

f l o w e r i n g p e r i o d 

! , a l c , v e r \ s h o r t 

f l u w r r i n g p e r i o i l 

s h o w t h a t t h e E u r o p e a n m a t e r i a l c a n b e d iv i r l c i l i n l o livp. t y p e s . v i z . :> S t . a n d i n a v i a n 
m o u n t a i n t y p e w i l h l a r g e flowers ( N o s . 8 - 1 0 ) , a n A l v a r l y p e w i l h s m a l l f l o w e r s a n d 
m a n y flowering s l e m s ( N o . 1 1 ) , a n I c e l a n d d w a r f t y p e ( N o . 7 ) , n n a l p i n e l a l l lype. 
( N o s . 13—14) a n d a n a l p i n e l o w g r o w i n g l y p e w i l h s p r e a d i n g s t e m s ( N o . 1 2 ) , s e c 
F i g s . 3 - 4 a n d P l a t e s I—II. 

I n o r d e r to b e a b l e l o s t u d y t h e d i f f e r e n c e b e l w e . e n G r e e n l a n d a n d E u r o p e a n 
p l a n i s i n m o r e d e t a i l , Uip v a r i o u s r l i s t i n g u i s b i n g c h a r a r l r - r s b n v e b e e n inves t iga le .d 
s e p a r a t e l y . T h e r e s u l t s m a y b e s u i m n a r i z e d a s f o l l o w s : 

Height. N o g e n e r a l d i f f e r e n c e s , b u t h e r c d i l a r y c l w a r f s o n l y f o u n d in I r e l a n d . 

T a b l e .'i. 
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1 1 !J;V» 1 1 ( I I I l.*S) 12 ( 7 Mi ) !i ( l i 10 ) l i l 2 2 1 . ( 1 ( 1 1 ) 2 , 1 (1 1) 

1 1, ( I I I 2H) 1 1 (1(1 2 3 | C l (fi 11 l l i 2 . 2 ( 1 - M 2 . 7 ( 1 ( o 

« l'I..'.i 1 :; i i i i "i i ( I (!l l a , 1(1 ( 7 - - I Ä ) 1 3 KS 1 . 3 CI-21 2 . ( i ( 1 - I I 

V ] Slliil 3 ( 2 - 1 ) = R o s e U e . s o n l y -

,s ) !Ki[ !l ( 7 - 1 1 ) 1 0 1K 

Ml ] : -M , | 1 2 - 2 ( 1 -

1 i i*i:>.s 1 , ( i i n i ) 7 ( i ) li ( 3 - K ) 2 1 ( l f > - 2 ! > ) 1K ( l f > - 2 2 ) 

r.' 1 2 ( H - - l ( i ) 

i;s i i i i i i i U . (1(1 2 2 ) 1 3 ( 7 - 1 8 ) 2 3 ( 1 K - 2 K ) -

) j 1 7 ( 1 0 - 2 1 ) 

J ) K 

1' -

)b. -1 ii f r o m ( 
l i x p c i i n i e n l a l 

i l \ ' i .- | h m d , N u i . 7- 1-1 
( p o t s iu ij-Linies) 

i i o m F . u r o p e a ) - ä ( 3 - ä ) HIC.3 

A - A l i I ii- ( i n - f l l l n i l i s i -

A i i i n b e r a f f!ou>ertna slems. Thc Jargest luunber is usually reached in the second 
year ol" ctiltivalion. A l l Greenland slrains^have few (less than 5-6) Ilowering slems 
wliile iiHi.st E inopcun strains have more, some up lo 25-30 ilowering slems. 

Cauline leaoes. Thc dillerence in breadlh between Greenland and European 
planis is signUicaiit. Greenland planis have b roade r leaves ( 4 - 1 3 m m ) European 
i i annwer onr.s ( 8 n i n i ) , see also Figs. 3-4- The n u m b e r of leaf pairs var ies ; there 
is cvidcnllv no general dillerence belween Greenland and E u r o p e a n plants but some 
observalions indicate Ihal American plants are often par t icular ly tali and have sometimes 
np lo 6- 7 pairs ol leaves. 

llclitwiour <)/ basal rosettes. E u r o p e a n plants have green rad ica l leaves which 
are usually narrow (very narrow in Nos. 11 and 7). Some m a y be as b r o a d as the 
hroadcst ones in lhe Greenland plants (No. 13). With increasing age E u r o p e a n plants 
arc more inclini-d lo form sinall mounds ol many dense leaf rosettes, some of which 
prodncc flowcring shools lhe nexl year . ln the Ieeland dwarfs the m o u n d s m a y ap -
proneh Ihe appea rance of a hemispher ieal cushion planl (e .g. Armeria maritima). 
ln ali Kuropean slrains new basal rosettes are formed as short lateral shoots suppor ted 
by lhe leaves in the original basal rosette. The leaves of the, new rosettes are very 
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l lawcril i f, ' s l cms 
and l i ingcs) No. o l i l iUTi iucl ia ]ll(i2 l . l rc i i ( l l l i <if leaves n n n FJuwei si/.e n i in 

lilial-' | 1'JliUA , | A ( laui i i ie Hi ic l icnl l .en f i lh o l Ca lyx j D ian ie le r 

2-4 •2-1 •I-f> -1 li 12 2-5 ».«- 1.2 1.1 1.5 

2.1 (1 -1 ) 1-1 3-5 | 5 1, 13 3-li J.U 1.3 1.3.1.1; 

2.7 1 -3 3-r> i -r> l - l l l 2 -1 (li) l l.S-1.2 1.3- 1. IV 

2.7 11-»)» Rose l les on ly 2-1 Kosel tes only 2-4 1-3 !).(,—0.7 U.K-0.!) 

•1.(1 (1-K) 3—1 3-4 | r. 3-7 2 - 1 1 . 1 - 1 . 1 1.3-1.7 

1-5 1 4-(i 2-4 l l . l l - l . l 1 .1 -1 .5 

12 ( 1 - 3 0 ) . . . . 3 - 1 - 2 - 1 1-3 ll.5-d.SI ( I .S- l . l l 

- S.S (3-S) - 3-5 4-li .1-5 1.II-1.H . 1 .2 -1.3 

11.3 (5 -26) 0.5 ( 1 -S ) 5 - l i 4-X 2 -5 (li) U. 7-1 .2 j l l .K-1.3 

- J.l l (1 -7 ) — 0 5 -s 3 - 5 1.(1-1.(1 1.2-1.5 

' ) S (2-14)19( i3 

narrow, so that in the aulnmn the basal leaf assemblanoe is composed of leaves of 
very different size (cf. Fig. 5). 

Greenland plants have most often reddish radical leaves in the aulumn. They 
are broader because the largesl ones are comparatively short. The plants form very 
low or no mounds and old plants have usually rather few basal rosettes (see Fig. 4). 
A few observations of American plants (strain 1 and some transplants) make it prob
able that they have longer basal leaves than most Greenland plants. 

Flower dimensions and morphology. No general difference but most European 
plants have smaller flowers. The Norwegian planis have large flowers bul these deviate 
from flowers of Greenland plants by having narrower sepal lobes and petal segmenls. 
The lalter difference, however, is not quite reliable as some plants of No. 8 have 
segmenls which are almost as broad as those in Nos. 4-6 . 

Some of the European plants with narrow petal segments deviate by a slight 
outward curving of the segments. This applies to No. 7 from Iceland No. 13 from the 
Alps, No. 10 from Norway and No. 11 from Öland. 

E x c e p l N o . 7 all strains are protandrous. No. 7 is probably autogamous, its sta
mens mature allmost at the same time as the styles. Furthermore the anthers and the 
pollen grains are whitish instead of lilac. 

Comparisons of planis in pots in the experimental field and in Ihe Arctic greenhouse. 
The plants grown in the. Arctic greenhouse in the Botanical Gardens (A) in Copen-
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hagcn wero exposed lo lighl :UHI po.silivo lcmperolurex lioiii .May 1sl unli] Oct. 15tli. 

During Ihc firsl llirec week.s and lhe J:isl nionlh Ihc lcinjicialurc was kcpl between 

1 and i)°C wliile in Ihc >'esl of lhe period lhe lenipeia lure cxlrome.s were fixed al 5° 

and 16°C. Day lciiglh was rcgiilnlcd so Ihal il npproximnlr ly c o n e s p o n d e d to condi

tions in middle Greenland (2 hours da rkncss in lhe s u m m e r (5lh--T4lh week) ) . 

Fig. 3. Two European races of V iscana alpina compared wilh two Grceukmci ones (both on the right in the 
two pictures). Upper row on the left: No. 11 from Öland; on the right: No. (i (31) from Greenland. Lower 
row on lhe left: No. 13 (34) from the Alps, on the right No. ä (30) from Greenland. — Pliot. late May 1961. 

In the Arctic house flowering look place late in J u n e or one m o n t h later than in 
the experimental field of Tås t rup (Copenhagen) . Compar isons were m a d e with six 
cult. nos. (Table 4) . It appea red that the Greenhouse plants hecamc longer (see Nos. 
4, 6, 13) a fact which probably was a result of somewha t reduced light intensily and 
more sheltered condi t ions in the Arctic house. The ba tch of Iceland p lan t s in the 
Arctic house were all without flowers. T h e an thocyan in content was low in all planis 
from the Arclic house . 

6. Possible ecological variation 

It is difficult to estimate the. ecological var ia t ion in Viscaria alpina. T h e only 

way to obtain evidence is by var ied envi ronment exper iments which unfortunately 



bavc no! yel been undcr lakcn . The avai lable information aboul Ihc ecological d c m a n d s 
of the species is ra ther c.onlradictory, indicaling dilferent ecological characlcrs in Ihc 
var ious races. 

Climalic dcmands. Liu & Z A C U A U (1928: m a p on p. 75) w c r c t h c firsl lo givc 
exact information aboul thc distribution in Scandinavia . They rcgard V. alpina as » 
glacial relic which in lowland areas shows a marit ed wcslcrn dislribulion. A similar 
t rend appears from H I M . T I ' : N ' S m a p in which a deercasing frequency cas lwanls is 
evident in North Scandinavia (Lofolcn -> Kola 1'eninsula). According lo H I I T O I V I - . N 

(1962 : 33 and Kig. 24) V. alpina is one o f t he many species which slop in Ihc Knrclian 
I s thmus . Its southern limit almost coincidcs wilh Ihc soulhcasl l iouudary ol Ihc 
bedrock area . V. alpina also shows dcc.rc.asing fro.qucncv from wcsl fo casi in t hc 
Alps. 

In Amcrica-Greenland V. alpina may bc composed of niariliino a n d rclnlively 
continental races (cp. Table il). This would explain w h y Ihc species in Greenland 
reaches the extreme continental areas al thc head of Sondrc Stromljord and penclr:tlcs 
as far as Hudson Bay in Canada . 

Il is interesting that V. alpina is exclusively alpine in Ihc Alps (hclwcen 1.90(1 
and 3,100 m above sea level) while il is able to grow in Ihc lowland of Smilhcni 
Sweden. This discrepancy is explained by (he occurrence of special lowland rarcs 
in Southern Sweden and. absence of such races in the Alps. 

In all there seem to exist five climalic, types coniieclcd wilh diflr.rrnl ecological 
races in V. alpina: viz. Contmenial- lowarclic (e .g. Cult. Nos. 3-5) , oc.cnnic-nwnlanc-
lowarctic (e .g . coastal races in Greenland, mounta in races of Scandinavia and Soolh-
E u r o p e a n mounta ins ) , subarct ic-subcontinental ( races in thc oonifrrnus bell in Scandi
nav ia ) , t empera le subcont inentat (No. 11) and finally a subnrrl ic-occnnic lype (No. 7). 

Edaphic dcmands. The planis of the Alps arc said lo occur o n rocks poor in 
l ime ( H E G I ) . This s latement is in agreemcnt wilh the behaviour of plants in Ihc Scan
d inav ian mounta ins . According lo N O R D H A C . E N (1936) V. alpina shows a s lnmg pref
erence to the acidophi lons communi t ies of his Juncion Irifidi, bul il also r n l n r s com 
muni t ies l ike the Carex rupeslris-Encalyjila-sov. and Alchr.milla alpina-Dcsrlmmpsitt 
flexuosa-soc, which fact points towards a ra ther wide soil lolcranc.p (sec dctails in 
N O R D H A G E N 1943). K N A B E N (1950 : 100) also found it on many types of rock. Tho 
cur ious fact is tha t the species seems lo be most abundan t on serpentine and is able 
to lolerate high concentrat ion of copper , see V o o r (1942), who desc.iibo.s it as a copper 
pyri te indicator, and C O O M B E & W H I T E ( 1 9 5 1 : 50) who found it Ihe only rcprcsc.ntalivc 
of flowering plants on refusc heaps at copper mines in Norway. According lo HUNI: 
( 1 9 5 3 : 105) V. alpina in the districl of Bergslagen occurs abundanl ly and disjuiiclively 
on ore and slag deposits. Il is very frequent on mincra ls conlaining roppcr , lead, and 
zinc at the Garpenberg mines . 1'. alpina is also connecled wilh serpentine or heavy 
meta l soils in Scotland and R A V F . N & W A L T E R S (1956: 109) suggcsl thal il can only 



MIIAIVC i n s o i l r u n i l i l i o n s I h n l n i c s o r e p u g n n n l l o l i u - n i a j o r i l v o l ' p i a n l s I h n l ;DIV 

s c N c i c c ( i [ i i | n ( i t i ( m is c l i i u i n . i U - d N u d o u l i l l i u - v a i . . s c r y i c i i / i / n Y o / n i s c l o s e l v c o n n c c l c d 

w i l h s c r p c u l i n c ( l ( i ' M . 1 9 5 3 ) . T h c c o n c l u s i o n m a v l l i c r o f o r c b c d r a w n l l i a l l y p i c a l 

l i y . I lp|H'i- fow on liu- le i l N o . 5 from Greenland, on the r ight N o . 8 lYoni N o n v a y . L o w e r row from t h e 
k-a fM» 11 n m e | .o l ) h o m ö l u i u i , N o . 7 ( tw o pot s ) from lcelancl, and N o . 13 from t h e A l p s . N o t e s t r o n g 

IjusaJ k-uf for inat ion in oll excepL N o . D. — P h o l . J u n e 8Lh 1 9 6 2 . 

I'. (iljnnu i s a l i l l l c a c i d o p h i l o u s a i l h o u g l i w i l l i a r a t h e r w i d e t o l e r a n c e , w h i l e v a r . 

serpentinicola a n d r e l a l e d r a c e s a r c i n a n y c a s e a b l e t o g r o w o n a n u m b e r o f u l t r a -

l i a s i c r o c k » M o w c x c i a c c o r d i n g l o I U ' M : ( 1 9 5 3 : 4 4 ) I h e pH v a l u e s o f t h e r o o t horizon 
i n s l a n d s c o n l a i n i n g I'. ol/iinci o n t d l r a b a s i c r o c k s a r c n o l p a r t i c u l a r l y h i g h . The pH 

r a n g e w h i c h l i c f o u n d i s b e l w e e n 0 . 3 a m l 7 .2 .nr almost exaelly t h e s a m e a s t h a t g i v e n 

b y S i K i i M . n ( 1 0 3 8 : 9 7 ) f o r v a r . wltunlkn. (pH 6.0-7 .1). O n t h e o t h e r h a n d , N O R D -
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1'licil. S e p t . l ! l l i 2 . 

IIAOKK ( 1 9 - J 3 ) l o u n i l \'iscaria alpina in Junritin Iri/iili o n so i l w i t h p l l v a l u e s b e l w c r n 

-I i i l i d .">.:!. 

In A m e r i c a a n d G r e e n l a n d I h c s o i l i c q u i r e i n c n l s o l )'. alpina i i m v no l b e m u c h 

d i l l c r c n l I r o n i t hose IOUIKI in C u r o p c . II is t rue l l i a l Fi-.uN. \ i . l i ( 1 9 ( 1 7 ) f o u n d I'. alpijta 

c o n l i n c d l o b a s i c oi i i e u l r a l s o i l s in Ihc Gu l t o l S [ . C a w r e n c c r e g i o n , but Ihc s p e c i e s 

is a b u n d a n l in thc b c d r o c k a r e a s ol G r e e n l a n d a n d d o e s n o l s e e m to p r e f e r b a s a l l 

l o g n c i s s . S o fur, I l n i v e f o u n d il in ( i r c c n l a n d o n s o i l s w i l h p H v a l u e s b e l w e e n (5.(1 

a n d 7 . 0 b u l il w a s s c c n in s o m e c o i n m u n i l i e s w h i c h p i e s u m a b l y o c c u r on m o r e a c i d 

s o i l s , i . e . Jiutcus trijidus-, Empclrmn- o r Luiselewia s o c i a l i o n s ( s e e 15. 1 9 5 4 : .'12, 3 9 , 
l l c S ) a n d o n b e h e n b c a l h s in s o u t h c r i i - n i o s t ( i r e c n l a n d . i t n t w e r g r o w s o n p c a l y a n d 

a c i d so i l s o r on u l t r n b a s i c , m o r e o r less s a l i n o s o i l s a l I h c snlt l a k c s in c o n l i n c n t a l 

W e s t G r e e n l a n d . O n Ihc o t h e r h a n d il is p a r l i e u l a r l y a b u n d a n l in p l a c e s w h e r e r o c k s 

a r c d i s i n l c g r a l i n g ( F i g . 1 0 ) o r in a r e a s d i s l u r b e d b y h i i l l d o z c r s . o c c u r r i n g f o r e x a m p l e 

i n l m n d r c d s o f Ia 11 s p e c i m e n s o n s l o p i n g , p a r t l y d i s l u r b e d g r o u n d al Y a n d s o e n ( I h c 

W a t e r L a k e ) n e a r H o l s t e i n s b o r g . H u g c s p e c i m e n s h a v e b e e n f o u n d o n b i r d c i i l l s in 

G r e e n l a n d ( s e c P l a l c 1 F i g . 2 ) a n d a p a r l i c u l a r l y h i g h f r e q u e n c y w a s n o l i c e d o n g r a v e l 

n e a r t h e t o p o l P r a v s l c l j c l d e t , H o l s t e i n s b o r g , at a p l a c e w h e r e a c a l c i p h i l o n s s p e c i e s 

l i k e Polenlillu vahliana a l s o g r o w s ( s e e p o p u l a t i o n N o . 2 T a b l e 5 ) . 

A l t o g e l h e r i l is m o s t p r o b a b l y l l i a l t h e v a r i o u s r a c e s in V . alpina h a v e d i l l c r c n l 

s o i l r e q u i r e m e n l s . A l l t h r e e s u b s p e c i e s ( c p . p . 2 7 ) , h o w e v e r , a r c f o u n d in a b u n d a n c e 

o n s e r p e n t i n e s o i l s . T h u s t h e y m a y a l l p o s s e s s s o m e b i o l y p c s w h i c h a r e p a r t i c u l a r l y 

t o l e r a n t o f s e r p e n t i n e s o i l s . T h i s q u e s l i o n , h o w e v e r , c a n o n l y b e s o l v e d b y e x p e r i m c n l s 

l i k e t h o s e c a r r i e d o u l b y KIUT.KI:ISI:I<C; ( 1 9 5 1 , 1 9 5 4 ) , w h o f o u n d s e r p e n t i n e - a n d n o n -

s e r p e n l i n e r a c e s in s e v e r a l s p e c i e s in C a l i f o r n i a . l t is m o s t l i k e l y tha t v a r . serpentinicola 

is a s e r p e n t i n e r a c e a n d l l i a l I h c l y p i c a l a l p i n e r a c e s o f S c a n d i n a v i a a r e b c l l c r a d a p t e d 

l o n o n - s e r p e n t i n e s o i l s . bu t s o m e A m e r i c a n r a c e s ( e . g . t h e ta l i r a c e f r o m t h e s c r p c u l i n c 

a r e a s o f M o u n t A l b c r t , T a b . 5 N o . 1 ) m a y a l s o b c s e r p e n t i n e r a c e s i n s p i t e o l Ihc 

fac t tha l t h e y m o r p h o l o g i c a l l y a r e jus t f o r m i n g I h e o l b e r e x t r e m e f r o m v a r . serjicn-
tinicola. 
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T a b l e 5. Viscaria a lpina. Larger popula t ion samples . 
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1 C a n a d a , G a s p é P e n i n s . M t . A l b c r t . 

G o l l i n s , F e r n a l d a n d o t h e r s , 2 0 I S ( 1 1 - 3 0 ) 3 . 5 ( 2 - 7 ) 3 . 1 ( 2 - 6 ) 4 ( 3 - 5 ) G 1 . 3 ( 1 - 5 ) s h - a h l a r g e i u t e r m . 
2 W . G r e e n l a n d , P r f e s t e f j c c l d e t 5 5 0 m 

2 0 I S ( 1 1 - 3 0 ) 3 . 5 ( 2 - 7 ) 3 . 1 ( 2 - 6 ) 4 ( 3 - 5 ) G 1 . 3 ( 1 - 5 ) s h - a h l a r g e i u t e r m . 

3 

a b o v e s e a l e v e l . P . F r e d e r i k s e n . . 

N . E . G r e e n l a n d , U p p e r E . S k e l d a l . 

1 8 9 ( 5 . 5 - 1 2 ) 3 ( 2 - 4 ) 3 ( 3 - 4 ) 3 ( 3 - 4 ) C 1 . 1 ( 1 - 2 ) s h l a r g e i n t e r m . 

4 

T . T . E l k i n g t o n 

S . E . G r e e n l a n d , A n g m a g s s a l i k . 

2 0 1-1 ( 9 - 1 7 ) 5 . 8 ( 3 - 8 ) 3 . 3 ( 2 - 4 ) 3 ( 2 - 4 ) C 1 . 3 ( 1 - 4 ) a l i ( s h ) l a r g e h i g h 

5 

K r u u s e , R u t t e l & P e d e r s e n . . . . 

N . I c e l a n d , H o f , H o r g a r d a l . 

1 5 9 ( 5 - 1 3 ) 3 . 3 ( 2 - 4 ) 3 . 1 ( 1 - 4 ) 3 ( 2 - 4 ) I i 2 . 5 ( 1 - 6 ) s h ( I ) l a r g e i n t e r m . 

6 N o r w a y , K o n g s v o l l , D o v r e . 

I S 7 ( 3 . 5 - 1 0 ) 1 . 4 ( 1 - 2 ) 1 . 8 ( 1 - 3 ) 3 ( 2 - 4 ) A 1 . 3 ( 1 - 2 ) a h - s h s m a l l i n t e r m . 

7 

G r e v i l l i u s a n d K i n d b e r g 

S w e d e n , T o r n e l r ä s k , V a l f o j o k k . 

1 5 1 3 ( 6 - 2 0 ) 3 . S ( 3 - 5 ) 3 . 1 ( 2 - 4 ) 3 ( 2 - 4 ) C - 1 3 1 . 4 ( 1 - 3 ) s h ( a h - 1 ) i u t e r m . l o w - i n t e r m . 

8 

E . A s p i u n d 

S w e d e n , L y c k s c l e I . a p m a r k . 

1 9 1 1 ( 7 - 1 6 ) 2 . S ( 1 - 4 ) 2 . 6 ( 1 - 4 ) 3 ( 2 - 4 ) C ( B ) 1 . 1 ( 1 - 2 ) s h ( a l i ) s m a l l i u t e r m . 

9 

O l a f R u n e 

S w e d e n , D a l a r n e , A l v e s t a . 

1 6 8 ( 6 - 1 0 ) 1 . 5 ( t - 2 ) 1 . 2 ( 1 - 2 ) 3 ( 2 - 4 ) B 2 . 1 ( 1 - 7 ) s h ( a h ) s m a l l i n t e r m . 

1 0 

C . I n d e b e t o u 

S . S w e d e n , V ä m ö , K a r l s k r o n a . 

2 1 1 2 ( S - 2 2 ) 2 . 1 ( 1 - 4 ) 1 . 2 ( 1 - 1 . 5 ) 3 ( 2 - 4 ) 1) 1 . 5 ( 1 - 4 ) 1 ( s h ) s m a l l l o w 

1 1 

B j o r n H o i m g r e n 

S . S w e d e n , Ö l a n d , M ö c k e l m o s s e n . 

1 8 1 1 ( 7 - 1 7 ) 2 . S ( t - 5 ) 2 . 0 ( 1 - 3 ) 3 ( 2 - 3 ) B - A 1 . S ( 1 - S ) s h ( a h ) s m a l l l o w 

1 2 

T . T . E l k i n g t o n & M . C . I . e w i s . . 

S . S w e d e n , Ö l a n d , V i c k l e b y A l f v a r . 

1 7 7 ( 3 - 2 2 ) 3 . 0 ( 1 . 5 - 5 ) 2 . 3 ( 1 . 5 - 4 ) 3 ( 2 - 5 ) A 4 . 1 ( 1 - 1 6 ) s h s m a l l i o w 

1 3 

T . T . E l k i n g t o n a n d M . C . L e w i s . 

S w i t z e r l a u d , Z e r m a t t a n d R i l l e l b e r g 

1 7 1 0 ( 3 - 1 7 ) 2 . 9 ( 1 . 5 - 5 ) 1 . 0 ( 1 - 2 . 5 ) 3 ( 3 - 5 ) A 5 , 1 ( 1 - 1 9 ) s h ( a h ) s m a l l l o w 

M a r r e t , D a v a l l , G u g l y e t a l 2 2 6 ( 3 - 9 ) 2 . 6 ( 1 . 5 - 5 ) 2 . 7 ( 2 - 3 ) 3 ( 2 - 4 ) C - D 1 . 6 ( 1 - 4 ) s h s m a l l v e r y l o w 

T a b l e G. Viscaria a lp ina . Small popula t ion samples . 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

2 0 

2 1 

2 2 

2 3 

2 4 

2 5 

2 6 

2 7 

2 3 

2 9 

3 0 

3 1 

3 2 

3 3 

3 4 

O r i g i n a n d c o l l e c t o r s 

C a n a d a , E . C o a s t H u d s o n B a y . 

B a l d w i n e t a l 

C a n a d a , L a b r a d o r , A n a t o l a k . 

C . S . S e w a l l 

W . N e w f o u n d l a n d , B l o m i d o n M l s . 

F e r n a l d & W i e g a n d 

S . G r e e n l a n d , I g a l i k o . 

D e i c h m a n n , G r o n t v e d e t a l 

W . G r e e n l a n d , N . S t r e m f j o r d . 

N o r d m a n n 

\ V . G r e e n l a n d , P r x s t e f j e l d e t . 

A . L u n d a g e r 

E . G r e e n l a n d , A n t a r c t i c H b . 

T . T . E l k i n g t o n 

N . W . I c e l a n d , L a m b a d a l . 

C . H . O s t e n f e l d 

S . W . I c e l a n d , H a l n a r f j o r d u r . 

T . W . B ö c h e r 

N . N o r w a y , A l t e n K a a f j o r d . 

L a l i n & W a r m i n g 

N . N o r w a y , L y n g e n , L y n g s e i d e t . 

J . H o l m b o e 

S . N o r w a y , D o v r e . 

i . C . L i n d e b e r g 

S . N o r w a y , H a l l i n g c l a l ( 1 2 0 0 m ) . 

C . H . O s t e n f e l d 

S . N o r w a y , H a u k e l i f j e l d ( 1 0 0 0 m ) . 

F r . S v e n d s e n 

N . S w e d e n , S m e o r a j o k k - L u l l e h a -

t j ä k k o . E . A s p i u n d 

N . S w e d e n , L u l e L p m . G ä l l i v a r e . 

S e r p e n t i n e r o c k s . O l a f R u n e . . . 

W . S w e d e n , K o ö n , M a r s t r a n d . 

B o l a n d e r & J o h n s o n 

S . S w e d e n . B l e k i n g e , B o r a k r a . 

B . A . S ö d e r h o l m 

S . S w e d e n , Ö l a n d , S k o g s b y . 

A t u l c r s H o t m e r t z 

S . F r a n c e , V a l l e d ' E y n e . 

A l f r . M e e b o l d 

S . F r a n c e . G é d r e i, 1 -130 m ) . 

B o r d é r e 

1 1 

1 1 

7 

1 1 

S 

1 0 

1 3 

1 3 
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1 1 

H e i g h t 
i u c m 

( 5 ) 1 2 - 2 8 

1 2 - 2 6 

2 0 - 3 2 

1 1 - 2 7 

1 0 - 2 1 

7 - 1 7 

7 - 1 4 

5 - 1 2 

5 - 1 5 

8 - 1 8 

9 - 1 4 

1 0 - 2 2 

1 1 - 1 6 
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2 - 4 
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n o d i a 
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i n f l o r e s 
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3 - 6 
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2 - 4 

3 ( 4 ) 
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2 - 3 
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C 

C 

C 

C 

C 

C - B 

B 

A 

A 

B - A 

C - B 

C - B 

B 

C 

C - B 

C - B 

B - A 

N o . o f 
f l o w e r 

i n g 

M o r p h o 
l o g y o f 

i n f l o r e s -

1 - 2 

1 - 4 

1 - 4 

1 

1 

1 - 3 

1 

1 - 2 

1 - 6 

1 - 4 

1 - 2 

1 - 4 

1 - t 

1 - 3 

1 

1 - 1 0 

1 - 5 

1 - 2 6 

2 - 4 ! B 

s h - a h 

s h 

s h - 1 

s h - a h 

s h ( a h ) 

s h ( a h ) 

s h 

a h 

s h - a h (1) 

s h - l ( a h ) 

a h 

s h ( a h ) 

s h 

s h ( a h ) 

s h ( a h ) 

a h - 1 

s h ( a h ) 

a h (1) 

s h ( a h : 

s h / a h i 

C - B | l | s h l a h l 

S i z e o f 
l ' " l o w e r s 

l a r g e 

l a r g e 

l a r g e 

l a r g e 

l a r g e 

l a r g e 

l a r g e 

s m a l l 

s m a l l 

s m a l l 

s m a l l 

s m a l l 

s m a l l 

s m a l l 

s m a l l 

s m a i l 

r a t h e r 

l a r g e 

s m a l l 

s m a i i 

s m a l l 

s m a l l 

C o n t e n t s o f 
A u t h o c 3 ' a n i i ] 

W g h 

l o w - i n t e r m . 

h i g h 

i n t e r m . 

h i g h 

i u t e r m . 

h i g h 

l o w 

h i g h 

i n t e r m . 

l o w 

I u t e r m . 

i o w 

l o w 

i n t e r m . 

low" ( i n t e r m . ) 

l o w ( i n t e r m . ) 

i o w 

i o w 

l o w 

l o w 

1 s h s i n g l e t e r m i n a l h e a d : a h a d d i t i o n a l s m a l l t . e a d s b e l o w t e r m i n a l o n e : 1 l o o s e a n d e l o n g a t e d i n f l o r e s c e n c e . 



Yisearia alpina occurs in America, Greenland, and Scandinav ia on relatively 
dry soil, while, in Ihc Alps, il is couneelcd with moisler hab i ta t s (see p . 24) . This 
(liveijicuce may bc explained by Ihc existence in thc two areas of races wilh dilTevesil 
moislurc dcmands . 

7. Population studies 

As soon as thc hcrilable background of morphological charaeters h a s been 
lcslcd by eulture cxpcrimeuls the same character can, -wilh due considerat ion lo 
invironi iKnlal iiilliicnccs, bc studied with good results on popula t ion samples of 
various sizes. Iu Viscaria alpina samples from na ture for the pu rpose oi popula t ion 
studies wcrc colleeled by Dr. T. T. ELMNGTON, M. C. LEWIS , B . S c , and myself. 
However, as 1'. alpina is a small plant, several he rba r ium collections contain a large 
umouiil "I specimens which show the charaeters of Ihe popula t ion in (jueslion a n d 
their variat ion. Such herbar ium sheets wcrc also sorted out and used for measu re 
ments. 1 ii some cases specimens from the same station, but collected by m o r e than 
one peison, were used, bu t only il the specimens resembled one another very much . 
All i i ieasuicioenls were m a d e on dried and pressed mater ial . 

In addilion to Ihe populat ion samples he rba r i a were used in order to estimate the 
range of variation in such large geographical areas as Greenland, Scandinav ia etc. 
The cojlectious in thc following m u s e u m s were used: 

National museuin of Canada , Otlawa, Canada 
Uiiivcrsitelels l iotaniske Museum, Copenbagen, Denmark 
bolaniska M useet, Uppsa la , Sweden 
ISotanisehe Slaalssamlung, Munich, Germany 
Naturhistorisches Museum, Vienna, Austria. 

North-east American populations, Plate III Fig. 1. 
Tali plants are part icularly c o m m o n in N. America. This a p p e a r s also from the 

measurements ol Ihe Ml. Alberl popula t ion (Tab le 5, No. 1) a n d the popula t ions from 
l l udsun Bay, f .abrador and W. Newfoundland (Table 6, Nos. 14—16) which all con-
lain speciniens more than 25 cm high and very few or none lower than 11 cm. As 
compared with most Greenland specimens the leaves are relatively long in propor t ion 
lo their breadlh . The llowers are large and the inflorescence usual ly dense . The popu la 
tion from Bloniidon Mts. (Newfoundland , No. 16) is deviating as several spec imens 
have a very loose and elongated inflorescence. The formation of new basal rosettes 
is relatively weak and most specimens accordingly have only one or few flowering 
stems. 

(ireenlund populations, Plate III Fig. 2. 
Some few specimens from Greenland are very tali and vigorous, 30 -35 cm 

high and wilh up lo 12 m m broad leaves (Plate 1 Fig. 2), but they have been collected 



mi m a n u r e d soil (liird clills) and do nol express llu- normal sixc ol' lhe planl . In Sonlh 
( i reenland (Tab le li, No. 17) some populal ions resemble lhe Ensl American ones vcrv 
much and have also c.omparalively long leaves. Taken as a whole, ( i reenland planis 
are iivtermcdialc in hoighl luil have large llowcrs and broad coniparalivcly short 
leaves (Fig. 10). Thc lalle.sl planis e.g. popula l ion No. IcS, Tab le (i and No. .'1 in Taldo 

F i g . 6 . T \v ( » d i f f e r e n t r a c e s f r o m t h e A l p s c u l t i v a t e d i n t h e A r c t i c G r e e n h o u s e . T w o . s p e c i m e n s ul N o . 1 2 
( l e f t ) a n d t w o o f N o . 1 3 ( r i g h t ) . — P h o t . J u n e 2 2 l h 1 0 U 2 . 

5 come from lhe inland areas and correspond lo my culvurc No. 3 (Table 3) and 
Nos. 4 -5 (Table 4). Four lypical specimens from Qeqerlalik, eollecled by BHLM-
MERSTEDT (1890) , are 21—26 cm high with 4-5 and 3 -5 mm broad cauline and radical 
leaves. Such plants from inland areas have usually Iwo additional heads under the 
large terminal head. The lower coastal race is exemplilied by populalion No. 2 in 
Table 5. It corresponds to my culture No. 2 in Table 3 and have frequently only 
one terminal head. 

As already pointed out by FERNALD some Greenland plants approach European 
mountain plants very much. In the Copenhagen Herbarium specimens of this type 
are mainly from lhe soulhernmost part of Greenland, i .e. from Tunugdliarfik fjord 
(legit .1. VAHL 1828, T. W. BÖCHER 1946, .1. G B Ö N T V E D 1953), Frederiksdal (J. VAIII. 

1828), and Ivigtut (LINDIIABD 1899, A. E. & M . P . PORSILD 1925, R . BOGVAD 1931) 

but may even occur as far north as Sarkak in W. Greenland (.). VAHL 1835) and 
Sydkap 0 at lat. 71 °20'N. in Easl Greenland (Tn. SOHENSEN 1937). Thc Angmags-
salik population (Np. 4 in Table 5) seems lo approach European ones by its basal 
leaf tussocks and rather abundant flowering stems. 

B i o l . S I n . D » u . V i d . S e l s l i . 1 1 , no. 6. J 



Iceland populations, Plate IV. 

There is a striking diJTcrence between Ihc Greenland and thc Iceland material. 
Of 70 rolleciions in Ihe Copenhagen Herbarium 67 per c.cnl cfmsist of small, slender 
planis, -13 per cent have two or more Ilowering slems and in 40 per c.enl lhe inflores
cences are ralher loose and elongaled allhough usually wilh a lerminal assemblage 
of flowers. I I is characlerislic Ihal strong Iceland specimens have elongaled inflores
cences and vigorous roselles with long narrow leaves a fact which appears from lhe 
comparison wilh vigorous Greenland specimen in Plate I Fig. 2. Many specimens 
resemble var. serpentinicola of Scandinavia and many ol lhe dwarfish populations are 
very similar to var. oelandica. Thus, thc population from Hof in Horgardal, No. 5 in 
Table ö, has been determined by OLAFVK DAVIBSSON as var. petraea Fr. 

11 is difficult lo find Iceland specimens which correspond lo Scaudinavian 
mountain plants. 1 have seen a few from Siglufjöröur and Goöafoss in northern Ice
land. 

Scaudinavian popvlation.i, Fig. 7 and Plates V-VI. 
Thanks to access to comprehensive coilections in the Uppsala Botanical Museum, 

il has been possible lo survey the range of variation, which appears to be very wide. 
Three main lypes corresponding to lhe three varieties alpina, serpentinicola and 
oelandica can be distinguished. 

(1) M o u n t a i n t y p e (var. alpina and related races). Typical populations are 
found in Table 5, Nos. 6-7, and Table 6, Nos. 25-28 . They correspond to my culture 
numbers S and 10 (Table 4). Many mountain plants have fairly large rosettes and more 
than one flowering slem thus matching lhe specimen illuslrated by NOB.DHA.GEN' (1943 
Fig. 51). The radical leaves are usually narrow and the anthocyanin contents clearly 
lower in Greenland plants. Many coilections, however, strongly resemble Greenland 
plants although they may deviate by one or several characters particularly by having 
smaller flowers. The following specimens were selected as approaching var. ameri
cana most: Norway, Lomsfjellene (leg. ZETTERSTEDT) , Finsehögda (leg. G. SAMUELS-
SON), Dovre, Vårstien (leg. KINDBERO), Dovre Kongsvold (Table 5 No. 6). Sweden, 
Torne Lappmark, Shore of Torneträsk (leg. CARL G. A L M ) , Tornelräsk (Table 5 
No. 7). Further specimens from Lycksele Lappmark, Tjajtåsen and Neadalen in 
Jämtland and Skarffjället in Härjedalen. 

Some specimens from Scandinavia are 25-30 cm high. They were collected on 
lowland, e.g. in Finmark, sometimes along rivers or at the mouth of rivers. Lm & 
ZACHAU (1928: 72-73) mention that V. alpina has migraled down from the mountains 
along the rivers and has reached the skerries at the Gulf of Bothnia. The very tali 
specimens might be interpreted as lowland modifications but they are presumably 
derived from such mountain populations as are heriditarily rather tali (cp. Cult. 
Nos. 8 and 10, Table 4). Specimens from Helsingland, Sweden (e .g. Ljusdal, legit 
CARL HARTMAN and K. F. D U S É N ) reach 34 and 42 cm. Their appearance is so striking 

that tlie question of some kind of introgression from Viscaria viscosa is raised. 

http://Nob.dha.gen'


Fig . 7. V igorous Viscaria alpina from l h e W e s t Coast of Sweden (Solberga , R o s ! ä n g e n , legil HnntUl Flies 
1923) H e r b . U p p s a l a . P o p u l a t i o n N o . .30 (Tab le 0). > abniil '/»• 

The typical mountain varicly is also found in Russian I.apland and il seems lo 
have migraled southwards along lhe Swedish wesl-coasl lo (iohusläiv Most specimens 
from this part of Sweden are coarse with broad leaves and large flowers (see Fig. 7 
and population No. 30 in Table 6). 

(2) B o r e a l g r a v e l t y p e (var. serpentinicola and relaled races). BJÖHI.YHKF. 
(1938) was the first lo pay attention to this type. His pieluro (Fig. 10b) from thc. 
olivine area of Almklovdalen greatly resembles my pictuves of similar Iceland spec
imens (Plate IV) and R U N E ' S picture. of lhe typo of var. serpentinicola from (lällivarc. 
In Alklovdalen in Norway V. alpina grows in places where Ihc wood is open, e.g. 
on gravelly slopes. The same is Ihe case in Sundal and many other places invesligaled 
by BJÖRXYKKE in Norway and by R U N E in Sweden. The flora which occurs logethcr 
wilh V. alpina is boreal-lemperate with some few arc.lic-monlane. species. 



K n N i . ( 1 9 Ö 3 : 0 0 ) IKIS a lisl ol' s t a l i o n s for v a r . serpentinicola. I h a v e s t u d i e d h i s 
!%-)>«- co l l cc l i o i i a n d liu- p l a n i s h c c o l l e c l e d al H ö n n b i i c k ( H r a n d b e r g c l , 5 0 0 m a b o v e 
sea l e v e l ) , s ee T a b l e 5 , No . N a n d 1 'kilo V F ig . 1. II is i i n p o s s i b l e lo d i s t i n g u i s h b e l w c . c n 
p l a n i s f r o m l l i ese s l a l i o n s a n d ]>lanls f r o m s o m e o l h c r p l a c e s in S e a n d i n a v i a n o l 
i n c l u d e d in K i : \ i : ' s l isl . In 1 ' p p s a l a a n d C o p e n h a g e n [ l i e rc a r e l i ne c o l l e c t i o n s f r o m 

HL ; . S r r o b a M v s p e e u n e i i s ul U n : L y p e e o l l e c t i o n o l Yiscttriu uljnnti v a r . ne.landicu. H e r b . C o p e n h a g e n 
( . s l i g h t l y v e d u e e d ) . 

Alvesta in Dalaiiie (Leg. C . I X D E I S E T O I " ). see No. 0, Table 5, Plate V Fig. 2, which 
must helong lo var. serpentinicola; the same is the case with a collection made by 
(>. S A M O K L S O K (1935) in Kaudabygd at Nordfjoid, Norway (780 -800 m above sea 
level). More interesting perhaps is an old record found on a sheet in the Uppsala 
Museum and labelled Lychnis alpina var. gracilis. It is from Karesuando in Lapland 
and was collecled by L A E S T . A D H I S in 1830 (Herbar. Wahlenberg). No doubt the de-
lenninaloi had the same idea as R U N E did later by referring such slender narrow-
leaved plants with loose inflorescences to a separate variety. There are transitional 
plants available from a number of stations indicating that var. alpina and var. serpen
tinicola exchange genes where they meet. Examples of such transitions are the follow
ing: Dularnc, Norrburka (legil C E D E R G R E E N and H Ä G E R S T R Ö M , both collections with 
;i terminal assenihlage of flowers), Norrbotlen, Törendö Village (legit C A R L G. A L M 

(1958), deviating by having 4 mm broad cauline leaves), Ml. Kaunispää, 68°30' Lap-
ponia pokojnensis (leg. 11. S T E F F E . X 1930), Norway, Kaafjord, Allen (leg. L A L I . N 

(1883) and W . U I . M I M , (18S4), efr. Table 6, No. 23). 
(3) S a n d f i c l t l and A l v a r t y p e (var. oclundicn and related races). Three 

Öland populations were studied (recent collections made by Dr. T. T. E I . K I N G T O . N 

and M. C. L E W I S ) , see Nos. 1 1 - 1 2 in Table 5, and an old collection by A N D E R S H O L M E R T Z 

from Skogsbv (Table 0, No. 32). While the first ones contain a good deal of large and 

http://belwc.cn


Fig . 9. Material f rom t h e A l p s of Viscaria alpina. U p p e r row four s l ender s p e c i m e n s from B o r m i o reg ion 
( L i v i g n o , nei prati legi t M. L o n g a H e r b . Miinich) . — L o w e r s p e c i m e n from Berger A l p e near Ka l s ( legi t 

H o r n s c h u c h , H e r b . C o p e n h a g e n ) . .-: '/a-

vigorous planis the latter is composed of dwarfish 1.5-6 cm high plants (Plate VI). 
They are indistinguishable from the old collection by AHLQUIST (1814) which may 
represent the type of var. oelandica (Fig. 8). All Ölandic planis have headlike terminal 
inflorescences, very many Ilowering slems from vigorous basal leaf cushions and lhe 
flowering slems are slender and often arcuate, not erect. Almost ihe same habit is 
found in the Blekinge populations, see Table 5, No. 10 from Vämö, Karlskrona, and 
Table 6, No. 31 from Boråkra. Some of the plants from Blekinge, however. have a 
rather loose inflorescence or very narrow leaves and thus approach var. serpentinicola. 
The Vämö population is interesting as it contains a slender group collected by B. 

B i o l . S k r . D,ui.Vid.Selsk. 11, u o . c . 5 



H O I . M G H E N (Table 6, No. 10) or N. H Y I . A N O E H and a group which appi-oaclies lypic.nl 
V. alpina hy Iheir eoarsor habit and broader leaves. 

P o p u l a t i o n in t h e A l p s a n d l h e P y r e n e e s . Fig. 9. 
The following nole. was made after a study o f t h e herbarium of the Naturhisto-

rischcs Museum in Vienna in 1959: Slender and small specimens occur in Ihe Alps, 
lhe Pyrenees, Iceland, and Dalarno in Sweden, robust specimens with broad stem 
leaves and large tlowers in (ireenland and North America but some specimens from 
Dovre and Lapland approach the west-arclic plants in dimensions. Some Swedish 
plants arc slender and narrow-leaved but vigorous e.g. specimens from Pajala col-
lecled by L A G E K K K A N T Z 1951 and specimens labelled "Lychnis suecica" from Avesta 
Dalarne (Dalccarlica). Among tbe planis 1'rom the Alps those from Tyrol appear to 
be larger ihan lhe others approaching closely thc normal Scaudinavian mountain 
plants. 

This piclure was not modified after a study of lhe material in Munich and 
Copenhagen. The coilections from Wallis (Valais; Zermatt-Rilfelberg) are ± uniform, 
no specimens being more than 9 cm high (Table 5, No. 13); this is thc lowgrowing 
race described in Table 4 (Cult. No. 12) and seen in Fig. C (on the left). Other planis 
from the Alps are taller, 17-23 cm high, but very slender wilh small heads and narrow 
leaves (e .g. Livigno near Bormio. N. Italy, Fig. 9) or fairly robust and with green 
somewhat succulent leaves (e.g. plants from Berger Alpe at Kals (see Fig. 9) and 
Algauer Alpen). These may correspond to the taller races in Table 4. According lo 
D A I . L A T O R H E (1899: 86) V. alpina is 4-9 cm high and in H E G I (IU. Flora) 15 cm is 
mentioned as its maximum height. These statements are in agreement with the ma
jority of coilections. In culture, however, under optimal conditions or in certain 
natural environments (Livigno material) greater heights are attained and some races 
are clearly tali (Table 4, No. 13). 

From tbe Pyrenees two populations have been studied (Table 6 Nos. 33 -34) . 
Both consists of small slender plants. 

Almost all plants from the Alps and the Pyrenees have one terminal inflorescence. 
Very rarely the iwo uppermost leaves support two small additional inflorescences or 
single flowers. All have a very low anthocyanin content and the difference in breadth 
between cauline and radical leaves is very small or none. The green somewhat fleshy 
habit of many Alpine specimens is striking, but may be explained by a differential 
ecological behaviour in the arctic-boreal area and the Alps. While in the north V. 
alpina is common on dry rocks and gravel slopes, it is in the Alps a plant of the "Al-
penmatten" i .e . the fairly wet meadows. The alpine population may not contain 
biotypes fitted for the "schutthalden". If such plants were present the species would 
probably be much more frequent in the Alps. 
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8. Summary of variational pattern 

ln T a b l e 7 Ihc m o s t i m p o r t a n t m o r p h o l o g i c a l r . l i a r a o l e r s in T. alpina a r e s u r -

v e y c d . T h e a v a i l a b l e i n f o r m a l i o n f r o m l h e c u l t i v a t i o n c x p e r i m o n l s a n d Ihe p o p u l n -

ti<m s t u d i e s is a r r a n g e d g c o g r a p h i c f i l l y in o r d e r lo e x n m i n e I h e v a r i a l i o n in r e l a l i o n 

t o g e o g r a p h i c a l d i s t r i b u t i o n . E a c h c h a r a c t e r is e x p r c s s o d b y t h r e e g r a i l e s : A m e a n s 

a h i g h , B i n t e r m e d i a l e a n d C l o w v a l u e o r d e g r e e . By l o l a l l i n g u p Ihc n n i n h e r ol s i g n s 

for t h e v a r i o u s g e o g r a p h i c a l a r e a s l h e c o n c l u s i o n m a y b e r c a e h e i l I h a l Ihc v a r i a b i l i l y 

is l a r g e s l i n S c a n d i n a v i a a n d l o w e s l in Iv A m e r i c a a n d l h e m o n n l a i n s of M i t l d l c -

T a b l e 7 ( e x p l a n a t i o n in l h e l c x l ) . 

F - . A m c v i e a ( i r e e n l a n d I r i i a m l S r a i n l i n a v i - . , 
A l p s a n d 

1'yiTlMM-s 

S i z e o f p l a n t s A - l f A l l ( A ) B c A l l C A [1 C 

B r e a d t h o f l e a v e s A - B A - I ! n c B C. | 1! 

A 11 <; | H-C B a s a l l e a f f o n n a t i o n l i - C B C. A n 

B C. | 1! 

A 11 <; | H-C 

N o . o f f l o w e r i n g s t e m s C. B - C . 11 c. a n-c B - <". 

M o r p h o l o g y o f i n f l o r e s c e n c e c p . 

T a b l e s 5 - 0 

s h - a h (1) s h - a h (1) s h - a h ! 
s h - a h 1 J s l i ( a h ) 

S i / . e o f f l o w e r s A A ( B ) B - C A 11 -f. 11 C 

C o n t e n t s o f A n t h o c y a n i n A - l i A - B A-R-C. n r . C 

S u m o f - s i g n s ( N o s . i n b r a c k e t s 

o m i t t e d ) 

1 2 1.". 11! 1 0 1 2 

a n d S o u t h e r n E u r o p e . Al l t h e c h a r a c t e r s s h o w a t e n d e n c y lo c h a n g e . in a w e s l - e a s t 

d i r e c t i o n a n d f r o m n o r t h t o s o u t h in E u r o p e . T h e v a r i a l i o n c a n b e r x p r c x s c c l a s a 

n u m b e r o f c h a r a c t e r g r a d i e n t s o r l o p o c l i n e s i n spi te . o f t h e fac t t h a l t h e s e cline.s in 

c e r t a i n p l a c e s a r e b r o k e n b y s o m e d e g r e e o f d i s c . o n t i n u i l y . 

9. Intraspecific taxonomy 

T h e G r e e n l a n d - A m e r i c a n p o p u l a t i o n s of Viscaria alpina d i f fer f r o m l h e E u r o p e a n 

p o p u l a t i o n s w i t h r e g a r d l o a n u m b e r o f c h a r a c t e r s . T h e d i f f e r e n c e s e e m s l o be. g r e a t 

e n o u g h t o j u s t i f y l h e m a i n t e n a n c e o f a s e p a r a t e t a x o n . As Ib i s c a n b c d i s l i n g u i s h o d 

b y s e v e r a l c h a r a c t e r s a n d o c c u p i e s a s e p a r a t e g e o g r a p h i c a l a r e a il o u g h l to b e g i v e n 

s u b s p e c i f i c r a n k . 

A t t h e s a m e t i m e , h o w e v e r , i l m u s t b e a d m i t l e d I h a l the. G r e e n l a n d p o p u l a l i o n 

c o m p r i s e s s o m e b i o t 3 ' p e s w h i c h a p p r o a c h E u r o p e a n o n e s a n d t h a t c e r t a i n m o n t a n e 



K i i n > j H ' : m p l a n i s r c s c m h l c ( i r c e i i l u i i d p l a n i s in l l o w c r s i z e a n d b r c a d l b ol' Ihc c a u l i n e 

l e a v e s . 

T h e m l l i v a l i u n s a n d l i c r h t i r i i i i n s l u d i c s , h o w e v e r , r l c a r l v s h o w Ihal thc E u r o p e a n 

m a l c r i a l i a l i s a l s o i n l o t w o g r o u p s w h i c h a r c d i s t i n g n i s h c d by a n u m b e r of charaeters 

i-iy. lo. V/vni/ia alj)iiui s sp . americana b a s a l l rocUs racing the D e n m a r k S t r a i t . Cape D a u s s y , EasL Green-
liuul (iS'--i:r hi l . N . (lroni l i . H>33). 

und b c b a v e d i H c i c n l l v e c o l o g i c a l l y a n d in I b c i r d i s t r i b u t i o n . T h i s m e a n s t ha t the r a n g e 

o l v a r i a t i o n in Viscaria alpina o u g h l l o b c c x p r e s s c d l a x o n o m i c a l l y b y t h r e e s u b s p e c i e s . 

A s l l i c m o n t a n e E u r o p e a n m a t e r i a l c o r r e s p o n d s l o s sp . alpina a n o t h e r s u b s p e c i f i c 

n a m e h a s lo bi : l o u n d f o r t h e b o r e a l - t c m p e r a l c g r o u p w i l h v e r y n a r r o w b a s a l l e a v e s 

f o r m i n g d e n s e p e i s i s l e n l l e a f c u s h i o n s a n d w i l h a c l e a r t e n d e n c v l o w a r d s t h e f o r m a t i o n 

o l l u a i i y s l c ins a n d e l o n g a l i o n o f t h e i n l l o i e s c c n c e . T h e l a l l c r s u b s p e c i e s d e s c r i b e d 

b e l o w us s s p . borealis, c o v e r s s e v e r a l m i n o r u n i t s w h i c h m i g h t b e m a i n t a i n e d as v a r i -

c.lics. A s m e n t i o n e d a l r e a d y it is d i f f i c u l t lo s e p a r a t e S w e d i s h l o w l a n d r a c e s ( v a r . 



oelandica) from lhe var. serjienlinicola and lhe laller closely resemble l h e leeland 
planis. The diJlcronces belween Ihe units within ssp. boreale seem Iu he of the same 
magnitude as those found between certain Greenland races (see Table :i) or belween 
Ihe American and Ihe Greenland raees. 

Viscaria alpina (L.) Don subsp. borealis subsp. nov. 

A snhsp. (dpina slalura dense caespitosa ut foliis busidibux angustissimis differt. 
Folia rosulariu planiarum vctustiorum in hcmixphucrum fere congesta, umle caules Jlo-
riferi complures nei mulli, erecti »el subadscendenles, c<ipilulo tpiisipie terminalus, infra 
illnd saepe capitula accessoria paroa nei flores singulos in axillis superioribus gerenx, 
eapitulii in plant is nonnullis s<dis laxis. Typus G—72 c m allns, c(udibns floriferis 1-7, 
foliis basalibus 0.1-0.2 cm, caulinis 0.2—0.4 cm latis. 

Habitat in lslandia, ut in regione conifcrinu scaiulinavica, ul in Blekinge el Öland 
Sneciae meridionalis. 

Typus (Plate IV Fig. 1 ) mense Julio anni 1962 in loco e sinu islandico Hufnur-
fjördur meridionali ab auctore leclus, in Alusco Botanico Hanniensi dcposilwi. 

K E Y T O S U B S P E C I E S A N D V A R I E T I E S 

1 . C a u l i n e l e a v e s o f t e n 5 m m b r o a d o r b r o a d e r . F l o w e r s r e l a t i v e l y l a r g e . s s p . umcricima ( F e r n . ) P l a t e 11 . 

1 . C a u l i n e l e a v e s 1—1 mm r a r e l y ö m m b r o a d . F l o w e r s u s u a l l y s m a l l e r . 

2 . R a d i c a l l e a v e s n o t p a r t i c u l a r l y n a r r o w . I n f l o r e s c e n c e u s u a l l y d e n s e w i t h a t e r m i n a l h e a d l i U e p a r t . 

s s p . alpinu P l a t e I I F j g . 1 ; t c x t f i g . 7 a n d il. 

2 . R a d i c a l l e a v e s n a r r o w f o n n i n g d e n s e p e r s i s t e n t c u s h i o n s . I n f l o r e s c e n c e s o f t e n e l o n g a l e d a n d s o m e t i m e s 

l o o s e . F l o w e r s s m a l l . s s p . borealis P k U e s I Y - Y I . 

3 . S t e m s e r e c l . 

-) . S f e i n s r i g i d , o f t e n l o w . I n f l o r e s c e n c e s u s u a l l y r a t h e r d e n s e w i l h s m a l l a d d i l i o u a J o n e s o r s i n g l e 

f l o w e r s s u p p o r t e d b y u p p e r m o s t s t e m l e a v e s . v a r . borealis P l a t e 1 Y . 

1 . S t e m s s l e n d e r . I n f l o r e s c e n c e s u s u a l l y e l o n g a l e d a i u l l o o s e . P e t a l s s o m e t i m e s r e d u c e d o r m i s s i n g . 

v a r . seriumtiiuculu R u n e P l a t e V . 

3 . S t e m s - a r c u a t e . O l d s p e c i m e n s w i t h p a r t i c u l a r l y m a n y f l o w e r i n g s t e m s . I n f l o r e s c e n c e u s u a l l y r a t h e r 

d e n s e . v a r . velumlica ( L i n d s l r . ) S t e r n e r P l a t e Y I . 

10. Evolutionary t rends in Viscaria alpina 

The genus Viscaria and the origin of V. alpina. 
Viscaria Bernh. is a small genus containing two species only viz. V. viscosa 

(Scop.) Aschers, and V. alpina (L.) Don. A third species V. intermedia Ledeb. has 
been transferred to the genus Silene (S. chamarensis Turcz.). V. viscosa and V. alpina 
are frequently united with some other species in the genus Lychnis L. ln lhe manu
script to lhe "Flora Europaea" O. CMATKH has included <S species in Lychnis and 
among them the two species of Viscaria. V. viscosa (Lychnis viscaria L.) is said lo be 
very variable. Two species described from the Ballian peninsula, V. atropurpurea 



Griseb. and V. sartorii Boiss. are referred by f.ii.vrrcn lo one subspecies (ssp. atropur
purea) of Lychnis viscaria. 

Bolb 1'. viscosa and V. alpina have Ihe chromosome number 2n = 2 4 and oc-
casionally form hybrids, e.g. in Sweden according lo LINDMAN ( 1 9 2 0 : 2 7 0 ) and 
STKHNKK ( 1 9 3 8 : 9 7 ) . As a ruJe hybridization in the Lychnideae takes place very 
easily even between laxa referred lo dillcrcnl genera (NYGREN 1 9 5 7 , KRIJCKERERC, 

1 9 0 2 ) . 

As V. viscosa and V. alpina arc able lo cross and both occur in Europe and as 
apart from V. alpina ssp. americana no indigenous American Viscaria is known, il. is 
very probable that 1'. alpina originated in Europe. This is supported by the fact that 
Europe harbours a related species viz. Lychnis nivalis. Kit. in Schull. (or Viscaria 
siegeri Griseb.),1 only known from Ml. Bodnci in Rumania. Further support is given 
by the fact Ihal V. alpina has its centre of diversity in Scandinavia (Table 7 ) while 
according 1o CUATEH, this centre in V . viscosa is siluated in Macedonia. All available 
evidence implies a European origin for V. alpina and that this species was able. lo 
cross the North Allantic Ocean from easl lo west. There is no evidence indicating 
that the species formerly had a circumpolar range and has died out in the Pacific 
seclor as claimed by H E L T É N for the majorily of species wilh this type of distribution. 
Viscaria alpina is what might be called a genuine Amphi-atlantic species. 

Type of variation. 
Inlhe preceding section it was proposed to divide V. alpina into three sub

species. This was done because at our present stage of knowledge the variation ap
pears lo be particularly abrupt in two areas: ( 1 ) At the transition from Iceland to 
Greenland, (2) At Ihe transition from high montane to boreale and temperale situa
tions in Scandinavia. 

Within all three subspecies the variation seems lo be fairly evenly graded, al
though clearly less so in ssp. borealis. In this subspecies geographical ecological isola
tion has probably been operative over a long period of time. The diiTerenliation be
tween plants from Iceland, Öland and the Scandinavian coniferous bell may be, 
ecotypical in nature bul as the habitats are clearly demarcated (oceanie-volcanic 
soil, continental-calcareous soil (Alvar), boreal-serpentine soil) we find a stepped 
ecological gradient (cp. H E S L O P - H A R R I S O N 1 9 5 3 : 5 7 ) and distinct ecotypes. Owing to 
geographical isolation the race differentiation in this case has been particularly strong. 
It might perhajjs be possible to promote var. oelandica and var. serpentinicola lo sub-
specific rank. In some ways it is justifiable but this would mean having to operate 
with a natural group of subspecies within a species which would be less clear or 
practical. Also in ssp. americana we have ecotypical variation (see e.g. Table 3 and 
Fig. 2 ) , but the variation at least within Greenland appears to be truly clinal. In North-
America likewise there are all transitions from tali to medium high races. On the other 
hand the Mt. Albert population is fairly isolated and may possess some independent 

1 A l s o known a s Polyschemone nivalis ( S c h o t t ) N y m . & K o t s c h y . 



r h a r a c t c r s . M y i m p r e s s i o n is l l i a l I h c v a r i a l i o n in Viscaria nljiinn is c l i n a l in a r e a s 

w h e r e i l is a f r c q u o n l s p e c i e s , e . g . m o s l p a r i s o f i l s G r e e n l a n d r a n g e . I l o w c v e i , w h e r e 

t h e s p e c i e s o c c u r s in a n u m b e r o f i s o l a t e d p o c k e l s I he e l i n c s h a v e b e c o m e s l e p p e d o r 

b r o k e n . 

Tijpes of isolalion. (inin anel loss af biolypes in refaijia or ilnrinu miqrnlinn. 
T h e s h a r p d i f f c r e n e e b e l w e e n Ihc G r e e n l a n d a n d Ihc I c e l a n d p o p i i l a l i o n s is o l 

p a r t i c u l a r i n l e r e s l . A c c o r d i n g l o Ihe c o l l e e l i o n s in the C o p e n h a g e n M u s e u m niosl I c e 

l a n d m a t e r i a l b e l o n g s l o ssp . borealis. T y p i c a ) p l a n t s ( s s p . alpina), h o w e v e r , n i a v o r r n r 

i n I h e h i g h l a n d , b u l th is is u n c c r t a i n a l Ihc. m o m e n l . O n e I h i n g is c v i d e n l : S s p . borealis 

d i d n o l c r o s s thc D e n m a r k s l r a i l . I I m u s t h a v e bc.cn f a i r l y l i r o a d l r a v c d p h m l s w h i c h 

c r o s s e d i . e . p l a n t s a p p r o a c h i n g s sp . alpina. A s m o n l i o n e d a b c a d v c c r l a i n N o r w c g i a n 

m o u n t a i n p l a n t s c l o s e l y r e s e m b l e s s p . americana in t h e i r l l o w c r s i z e a n d l e a v e s . I f 

s i m i l a r p l a n t s i m m i g r a t e d t o G r e e n l a n d t h e y w o u l d h e r e esc.apr h y b r i d i z a t i o n w i l h 

n a r r o w l e a v e d a n d s m a l l I l o w e r e d b i o l y p e s . T h u s t h e y w o u l d n i a i n l a i n al l cas l Ihc i r 

l e a f a n d l l o w c r s i z e . B u l i f t h e i m m i g r a l i n g p o p u l a t i o n i n c l u d e d p a r l i c u l a r l v b r o a d 

l e a v e d b i o l y p e s o r i f s u c h b i o l y p e s a r o s e b y m u l a l i o n in G r e e n l a n d , this w o u l d l e a d 

to a p o p u l a t i o n s l r n c t u r e as I h a l f o u n d in G r e c i i l a i i d l o i l a y . In l l i a l c a s e w c w o u l d 

h a v e l o a s s u m e tha t t h e b r o a d l e a v e d b i o l y p e s in G r e e n l a n d w c r c al a s c l c c l i v c a d 

v a n t a g e s e e i n g t h a t t h e G r e e n l a n d p o p u l a t i o n , w i l h v e r y few c x c c p t i o n s , has b r o a d 

c a u l i n e l e a v e s . * 

S i m i l a r r e a s o n i n g s m a y b c m a d e w h e n c o n s i d e r i n g Ihe i m m i ^ r a l i o n f r o m G r e e n 

l a n d t o L a b r a d o r . T h e G r e e n l a n d p o p u l a t i o n is c o m p o s e d n i o s l l v b y p l a n i s o l m e d i u m 

h e i g h t b u t w i t h s o m e r a t h e r l o w a n d l a l l o n e s . I f l a l l p l a n t s fo r s o m e r e a s o n w c r c 

s e l e c t e d f o r i n a m o r e s o u t h e r n e n v i r o n m e n l th i s w o u l d m a k e Ihc o c c i i r r e n c e ol so 

m a n y v i g o r o u s A m e r i c a n s p e c i m e n s m o r e c o n c e i v a b l c . A s c l e c l i o n o l this t v p e is 

p a r a l l e l e d b y t ha t f o u n d i n s p e c i e s h a v i n g l a l l l o w l a n d r a c e s a n d l o w m o n l a n c o n e s . 

A n o t h e r p o s s i b l e e x p l a n a l i o n is t ha t m o n t a n e p l a n t s c o r r e s p o n d i n g c n l i r e l y l o 

s s p . americana d i d o c c u r a l s o i n t h e S c a n d i n a v i a n m o u n l a i n s a l a l i m c w h e n Viscaria 

alpina w a s a y o u n g s p e c i e s w i l h a m o r e c o n t i n u o u s r a n g e . T h e y w e r e m o r e a d a p t e d 

t o r e l a t i v e l y c o n t i n e n t a l c l i m a t i c c o n d i t i o n s . A l l the m o n t a n e b i o l y p e s m i g r n t e d c n r l y 

w e s t w a r d s c r o s s i n g t h e n o r t h A t l a n t i c . a n d thc b r o a d l e a v e d t y p e s e s l a b l i s h e d I h e m s c l v e s 

i n A m e r i c a - G r e e n l a n d w h i l e i n E u r o p e t h e y b e c a m e c x s l i r p a l e i l o r m n d i l i e d as a 

r e s u l t o f c r o s s i n g s l a t e r . T h i s t h e o r y i m p l i e s d i f f e r e n l c l i m a t i c c o n d i t i o n s in Ihc r e l u -

g i a a v a i l a b l e f o r m o n t a n e r a c e s o f V. alpina d u r i n g the las l g l a c i a t i o n a n d c o n s c -

q u e n t l y a d i f f e r e n t s e l e c t i v e p r e s s u r e o f t hc c l i m a t e o n t h e p c r s i s l i n g p o p u l a t i o n s . 

I n E u r o p e t h e t h r e e r a c e s o f s s p . borealis a r e n o w c o m p l e l e l y s e p a r a l c d . E c o l o g 

i c a l l y t h e y a r e r e l a t e d b e i n g b o r e a l n o l a r c l i c - m o n l a n e a n d p e r h a p s b y h a v i n g s i m i l a r 

s o i l r e q u i r e m e n l s . l t is t h e r e f o r e n o t u n l i k e l y that t h e y r e p r e s e n t Ihc r e m a i n s o f o n e 

c o n t i n u o u s p o p u l a t i o n w h i c h d u r i n g g l a c i a l a n d l a t e g l a c i a l c o n d i t i o n s in E u r o p e 

h a d a w i d e r a n d c o n t i n u o u s a r e a p r o b a b l y a l o n g I h e s o u l h e r u m a r g i n o f I h c Ice s h e c l . 

T h e y f o l l o w e d t h e r e t r e a t i n g i c e b u l d u r i n g p o s t g l a c i a l fo res l e x p a n s i o n Ihe a r e a 
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bcc .a ine d i s r u p l e d a n d I h c I h r c r g r o u p s b e g a n l o d e v e l o p i n d e p c n d e n t l y . I c e l a n d t o d a y 

h a s m a n y l o w l a n d a r e a s w i l h s u l i a r c l i c c J i m a l c bu l w h i c h h a v e n e v e r b e e n c o v e r e d 

1»\ ( ' o i i l i i i n o i i s wooc i l i i nd . s . A l s o U ie A l v a r o l Ö l a n d w a s n e v e r l o l a l l y c o v e r e d . A b o u t 

Ihc s c r p c n l i i i c a r e a I t t w r : ( 1 9 0 7 ) s a v s Iha l e v e n in l o w - a l l i U i d e . s e r p e n t i n e a r e a s b i r e h -

I rees a rc r c s t r i c l e d lo l a v o i i r a b l c h a b i t a l s w i l h d e e p s o i l . Pinus silvestris i s l h e o n l y 

I ree abh- l o f o r m fores t o n s e r p e n t i n e in N . S w e d e n , b u t l h e t r e e s g r o w s l o w l y a n d U i e i r 

I r u n k s a rc o f t e n s l u n l c d o r b r o k c n . KUNIC h a s s o j n e f m c p i c l u r e s ( P l a t e V , F i g s . 2 5 - 2 7 , 

3 2 ) s h o w i n g r e c e n t l o c a l i t i e s o l his v a r . serpentinicola. I I g r o w s in b a r e r o c k s o r e r e v -

iccs o r o n g r a v c l l y s l o p e s w i t h s o l i l l u o t i o n s u r r o u n d e d b y f o r e s t , s o m e t i m e s i l m a y 

e v e n e n l c r l h e l ight fores t flor t o g e t h e r w i l h e . g . Aspelenium iriride. T h i s t y p e o l o c 

c u r r e n c e r c n i i u d s a g o o d d c a l oi' I h a l o f s sp . liorealis in I c e l a n d T h c t y p e c o l l e c t i o n 

( 1 ' l a l e I V ) is f r o m a w i n d - s w e p l l o w l a n d a r e a w i t h v o l c a n i c p a t t e r n e d s o l i l l u c l i o n s o i l . 

TIJC v e g e l a t i o n in ( j u c s t i o n w a s n o t a r c l i c b u l t e m p e r a t e w i t h a f e w l o w - a r c l i c e l e m e n t s . 

T h c n ios l a b u n d a n l p l a n i s assoc . i a led w i l h Viscaria w e r e : Dryas octopetala, Thymus 
drucci, Armeria maritima, a n d Anllujllis mdneraria. Alchemilla alpina, Galium verum, 
Silene maritima, Kotnesiu myosuroides, Festuca nivipara, Sesleria coerulea, Agrostis sp., 
a n d Plulanilicru liyperborea v a r . jninor w e r e a l s o v e r v c o m m o n . V e g e t a t i o n o f th i s 

k i n d is v e r y c o m m o n in I c e l a n d . T h e u n s t a b l e so i l c o n d i t i o n s a n d l h e s t r o n g w i n d 

a r e i i n t a v o u r a b l e lo l o r e s l g r o w l h . l n a n y c a s e b i r c h h a s n e v e r f o r m e d c o n l i n u o u s 

w o o d s in such a r e a s . 

Il is p o s s i b l e l o e x p l a i n l l i c v a r i a t i o n a i p a t t e r n f o u n d in Viscaria alpina t o d a y 

b y a s s u m i n g a s p l i l l i n g up o l a s p e c i e s w h i c h s l a r l e d as o n e p o l y m o r p h i c g r o u p w i t h 

c l i n a l v a r i a l i o n . T h c b o r e a l b i o l y p e s o f 1'. alpina w e r e u n a b l e to m a k e t h e c r o s s i n g 

lo A i n e r i c a v ia S o u l h e r n G r e e n l a n d ; l h e l o w a r c t i c - m o n l a n e c l i m a t e o f S. G r e e n l a n d 

w o u l d h a v e e l i i n i n a t e d t h e m . 

T h c E n r o p c a n m o n t a n e p o p u l a t i o n w a s sp l i l u p a n d d e p a u p e r a l e d d u r i n g l h e 

lusl lc.e A g e . O n e g r o u p h a v e p e r s i s l e d i n the P y r e n e e s a n o t h e r i n t h e W e s t e r n A l p s 

w h i l e s o n i e p e r s i s l e d in c o a s t a l m o u n t a i n r e f u g i a i n N o r w a y , e . g . i n t h e M ö r e r e g i o n , 

w h e r e the s p e c i e s o c c u r s a l p r e s e n t o n s e v e r a l h i g h p e a k s n e a r t h e c o a s t . I n t h e s e 

r e f u g i a o n l y r e l a t i v e l y o c e a n i c b i o t y p e s s u r v i v e d . A t h e o r y o f t h i s k i n d w o u l d e x p l a i n 

w h y thc s p e c i e s h a s no t e x l e n d e d f u r t h e r t o w a r d s t h e eas t a l o n g t h e A r c t i c c o a s l . O n 

the o t h e r h a n d r e l a t i v e l y c o n t i n e n t a l b r o a d l e a v e d b i o t y p e s r e a c h e d G r e e n l a n d -

A m e i i c a p r i o r lo the las t I c e A g e a n d w e r e l a t e r a b l e t o p e n e l r a t e t o H u d s o n B a y a n d 

l o t h e h e a d o f S o n d r e S t r o m f j o r d . 

T h c G r e e n l a n d p o p u l a l i o n w a s p r o b a b l y a b l e to s u r v i v e . t h e l a s t g l a c i a t i o n i n 

v a r i o u s t y p e s o f r e f u g i a . N o w l h e s p e c i e s j s f o u n d e . g . o n t h e s t e e p s l o p e s o f K a p 

D a u s s y in F a s l G r e e n l a n d t o g e t h e r w i t h s u c h a r a r e r e l i c p l a n l as Ranunculus lyngei 

11. S m i t h ( / > . lairicomus v a r . ylubrata L y n g e ) , see m a p s i n BÖCHER 1 9 3 8 : 8 9 a n d 

HULTÉN 19;*>8: 30 , a n d F i g . 10 . I n W e s t G r e e n l a n d i l is a b u n d a n t o n c o a s t a l m o u n t a i n 

t o p s ( e . g . p o p u l a t i o n N o . 2 ) a n d i n S o u t h G r e e n l a n d il is a s p e c i e s o f o p e n e x p o s e d 

hab i l a l . s . 

T h e b o r e a l I C u r o p e a n p o p u l a t i o n h a d p r o b a b l y a c o n t i n u o u s r a n g e o n o p e n 



areas along Ihe soulhem margin ol thc ice c.ap. Boreal biolypes may have reachcd 
Iceland during Ihe late-glacial period or have survived thc lasl Ice Age in Iceland. 
Some ol' the more conlincnlal groups of biolypes are now isolaled fVom one another 
by woodod areas; one grou]) being reslricled to southernmosl Sweden and another 
1 0 Ihe comTerous region on open serpentine areas. Hybridizalion and introgression is 
probably now going on where the montane and boreal biotype mcel in middle and 
North Scandinavia. In Ihe case oi' Ihe boreal population il may be assumed that the 
relatively e.onlinenlal biolypes survived Ihe glaciation in the areas along the ice sheet. 
11 is generally accepted that Ihe ice margin climate at least in Middle and East Europe 
was dry and continental. In the case of var. oeUindica STERNEH (1944: 222) and 
later SEI.ANDER (19511: 62) proposed a survival in Central East Europe and a similar 
posl glacial history as many of the rare eastern species in Öland (e.g. Arlemisia 
laciniata). 

11. Leaf s ize and e n v i r o n m e n t 

The possible connection between clincs in leaf size or in breadth of leaf sections 
and climatic diilerenc.es was recently discussed by BÖCUHR & LEWIS (1962). In the 
case of Viscaria alpina a series of races with dilfcrent leaf sizes (leaf breadths) have 
been demonstraled, and il was proposed that the broad-leaved western races were 
perhaps adapted lo relatively continental climatic conditions. This may be true. On 
Ihe other hand very narrow leaves characterize all the boreal European races of which 
the Öland race and the serpentine race grow under relatively continental conditions. 
This makes any simple climatic adaption uncerlain and supports the idea that the 
leaf charaeters are non-adaptive. Thus, the abrupt leaf size cline in the North-Atlantic 
area may be merely a lopocline and not what might be called a "topo-eco-cline", 
viz. a geographical character gradient dependent on a parallel ecological gradienl. 

Considering, however, the clear correlation between narrow radical leaves and 
the formation of vigorous basal leaf cushions, it is possible in Viscaria to look upon 
the leaf size as a secondary concomitant character. The two specimens seen in Plate I 
Fig. 2 demonstrate that in robust specimens of the very different Greenland and Ice
land populations broad stem leaves are associated with weak basal rosettes and nar
row leaves with strong rosettes. The strong basal leaf cushions (Fig. 5) may be a 
character of fundamental importance only for the boreal races which grow on unstable 
solifluction soils or in any case soils which are unfavourable to forest vegetation or 
other types of dense vegetation. 

In Greenland Viscaria alpina hardly occurs on solifluction soils or very loose 
screes. 11 is mainly connected with stable conditions in rock fissures and rock ledges 
or sandy or gravelly dry areas. 

The narrow leaves of var. serpentinicola deserve special attention. Together with 
the slender stems and the reduced petals, narrow leaves may be a response to the 
serpentine soil. Several serpentinomorphoses are known wilh narrow- leaves (steno-
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p h v l l i s i i i , s e e I ' I I : I I I - S I : I I M O I . U 1948 , V I : I U ; N A M > 1 9 5 8 ) . A c c o r d i n g l o P I C I H - S E N M O I . L I 

( o p p . 2 9 2 ) s c r p c n l i n o m n r p h o s e s i n c l u d e h e r i d i l a r y J ixcd c h a n g e s ( e . g . l h e s o i l 

( • c o l Y ] K ' s l o i i n d b y K M C K K I S H I U ; ) as w e l l as n o n - h e r i d i l a r y m o d i l i c a l i o n s . G o i n g 

I b r o o g h l l i c c o l l e c l i o n s o l v a r . serpentinicola ( p o p u l a l i o n 8 a n d 2 9 ) s o m e s p e c i m e n s 

a p p e a r p a r l i r u l a r l y w e a k w i l h e x t r e m e l y n a r r o w l e a v e s a n d v e r y t h i n s t e m s ( P l a t e V 

F i g . 1 ) . T h e y a r e c l e a r l y n a r r o w - l c a v e d m o d i l i c a t i o n s o f a v a r i e t y w h i c h is a l s o 

l i c r c d i l a r i l y r e l a t i v e l y n a r r o w - l c a v e d . T h i s g i v e s us a n o t h e r e x a m p l e o f p a r a l l e l i s m 

b e l w e e n i n o r p h o l o g i c a l i u l e r - r a c e p a t l e r n a n d r e a c l i o n p a t t e r n i n a s p e c i e s ( c p . 

ISöc i iK i t A I . K W I S 1 9 6 2 : 1 2 ) . A t t h e s a m e t i m e it m a k e s i l c l e a r that a n g u s t i f o l i a l c 

v a r i e t i e s c a n b e l o o k e d u p o n as e c o l o g i c a l r a c e s , s o m e t i m e s e o n n e c l e d w i t h u n f a -

v o u r u h l e c l i e n i i c a l so i l p r o p e r l i e s , s o m e t i m e s ] ) e r h a p s w i t h p a r t i c u l a r l y d r y h a b i l a l s , 

o r u t l i e r e n v i r o n m e n t a l c o n d i l i o n s . 

A T o u r p r e s e n t s l a g e o l k n o w l e d g e l l i c r e l a t i o n s b e l w e e n l e a f s i z e — o r l e a f b r c a d l h 

in V. aljiiua a n d the e n v i r o n m e n t a r e d o u h t f u l o r u n c l e a r . T h e o n l y w a y t o u n r a v e l 

l h e i n l c r e s l i n g p r o b l e m s a r e c o m p a r a t i v e c c o - p h y s i o l o g i c a l e x p e r i m e n t s u s i n g m e m b e r s 

o l Ihc v a r i o u s l e a f l y p e r a c e s as les l p l a n i s . 

insliltite oj l'lani Anatomy (ind Ctilotuyij, Uniucrsity oj Copenhagen 
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