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STATEMENT.

The accompanying t h e s i s  s u b m i t te d  to  th e  U n i v e r s i t y  o f  L e i c e s t e r  

f o r  th e  d eg ree  o f  D oc to r  o f  P h i lo s o p h y ,  e n t i t l e d :

"Taxonomic s t u d i e s  in  th e  genus Poa L. (G ram ineae)"  

i s  b a sed  on work co n d u c ted  by me in  th e  D epartm ent o f  Botany 

o f  the  U n i v e r s i t y  o f  L e i c e s t e r  m a in ly  d u r in g  th e  p e r io d  be tw een 

O c to b e r  1 s t ,  1970 and Septem ber 3 0 t h ,  1974.

A l l  th e  work re c o rd e d  in  t h i s  t h e s i s  i s  o r i g i n a l  u n le s s  o th e r w i s e
I

acknowledged in  th e  t e x t  o r  by r e f e r e n c e s .  None o f  the  work has 

been s u b m i t te d  f o r  a n o th e r  d e g re e  i n  t h i s  o r  any o t h e r  U n i v e s i t y .

(S ig n ed )  ,

i w U —
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I N T R O D U C T I O N

The aim o f  my s tu d y  o f  th e  genus Poa has  been  to  a ssem b le  

in f o r m a t io n  on th e  s y s t e m a t i c s  o f  th e  genus w hich has  p a r t i c u l a r  

r e l e v e n c e  to  i t s  c l a s s i f i c a t i o n  i n t o  s e c t i o n s .

A s e c t i o n a l  c l a s s i f i c a t i o n  o f  Poa th ro u g h o u t  th e  w o r ld  c o u ld  

o n ly  be b a s e d  on a m onograph ic  s tu d y  o f  th e  genus as a w h o le .  The 

number o f  s p e c i e s  o f  Poa w o r ld -w id e  can  be e s t i m a t e d  v e r y  ro u g h ly  

a t  500; i t  would have been  u n r e a l i s t i c  to  have s e t  o u t  to. make 

d e t a i l e d  o b s e r v a t i o n s  on a l l  o f  t h e s e ,  even  i f  m a t e r i a l  had  been  

a v a i l a b l e ,  s i n c e  th e  s p e c i e s  o f  Poa i n  many r e g io n s  o f  th e  w o r ld  

a re  n o t  y e t  a t  a l l  w e l l  known and t h e i r  taxonomy i s  i n  a v e r y  f l u i d
I

s t a t e .  I t  was t h e r e f o r e  d e c id e d  to  c o n f in e  my r e s e a r c h  e x e r c i s e  

to  th e  European  s p e c i e s  f i r s t  o f  a l l ,  l a t e r  i n c l u d i n g  th o s e  s p e c i e s  

from  o u t s i d e  Europe (m a in ly  from  w e s t e r n  A s ia )  w hich were m ost  

c l o s e l y  r e l a t e d  to  th e  E uropean  s p e c i e s  and w hich c o u ld  be a l l o c a t e d  

to  th e  s e c t i o n s  o f  Poa w hich were r e p r e s e n t e d  i n  E u ro p e .  By 

r e v i s i n g  th e  taxonomy o f  Poa d u r in g  th e  p r e p a r a t i o n  o f  th e  " F l o r a  

E u ro p a ea "  a c c o u n t  o f  th e  g e n u s ,  a s e c t i o n a l  c l a s s i f i c a t i o n  was 

p ro d u ce d  w hich  was founded  on a s i n g l e  p e r s o n ' s  i n t e r p r e t a t i o n  o f  

th e  l i m i t s  o f  th e  s p e c i e s ;  p r e v i o u s  c l a s s i f i c a t i o n s  have  s u f f e r e d ,  

among o t h e r  p ro b le m s ,  from  th e  a u t h ô r s '  in a d e q u a te  f a m i l i a r i t y  w i th

th e  c h a r a c t e r i s t i c s  o f  th e  s p e c i e s  w hich  were b e in g  c l a s s i f i e d ,
/

p a r t i c u l a r l y  where t h e s e  f e l l  o u t s i d e  th e  g e o g r a p h i c a l  a r e a  c o v e re d  

by th e  f l o r a  i n  q u e s t i o n .

The work p r o c e e d e d  th ro u g h  t h r e e  p h a s e s .  The f i r s t  i n v o lv e d  

becoming f a m i l i a r  w i th  th e  com pendious l i t e r a t u r e  on g r a s s e s  i n  

g e n e r a l ,  and Poa i n  p a r t i c u l a r ,  e x t r a c t i n g  in f o r m a t io n  on the



2.

d i s t r i b u t i o n  o f  th e  European  t a x a ,  t h e i r  d i a g n o s t i c  f e a t u r e s ,  

and t h e i r  taxonom ic l i m i t s .  L i t e r a t u r e  which was found to  be 

p a r t i c u l a r l y  u s e f u l  f o r  g a in in g  an e n t r y  to  th e  r e l e v e n t  p u b l i c a t i o n s  A- 

on Poa in c lu d e d  th e  S ta n d a rd  and B as ic  F lo r a s  l i s t  p ro v id e d  by 

F l o r a  E u ropaea ;  Index  K ew ensis ;  B i o l o g ic a l  A b s t r a c t s ;  F e d o ro v 's  

c o m p i la t io n  o f  chromosome c o u n ts ;  M e t c a l f e ' s  'Anatomy o f  the  

M onocotyledons -  G ra m in e a e ';  and the  b i b l i o g r a p h i e s  o f  p a p e rs  on 

Poa in  P r o f e s s o r  T u t i n ' s  c o l l e c t i o n  o f  r e p r i n t s .

The second  ph ase  com prised  th e  t a s k  o f  s tu d y in g  taxonom ic 

c h a r a c t e r s  on th e  specim ens th e m s e lv e s .  The c h o ic e  o f  c h a r a c t e r s  

was d e te rm in e d  p a r t l y  on th e  b a s i s  o f  th e  t r a d i t i o n a l  ones  used  in  

th e  F lo r a s  which had been c o n s u l t e d ,  p a r t l y  th ro u g h  e x te n d in g  th e  

s u rv e y  o f  some more r e c e n t l y  r e c o g n iz e d  c h a r a c t e r s  to  g roups  where 

th e s e  had n o t  y e t  been  i n v e s t i g a t e d ,  and p a r t l y  by e v a l u a t i n g  

f e a t u r e s  which were n o t  p r e v i o u s l y  c o n s id e r e d  to have s y s t e m a t i c  

im p o r ta n c e .  Most o f  the  o b s e r v a t io n s  made in  h e rb a r iu m  m a t e r i a l  

a t  L e i c e s t e r  were needed  i n  o r d e r  to  su rv e y  c h a r a c t e r s  th ro u g h  

th e  genus as a whole which were p r e v i o u s l y  r e p o r t e d  as u s e f u l  i n  

th e  s y s te m a t ic s  o f  c e r t a i n  g roups  o n ly .

The h e rb a r iu m  o f  th e  Botany D epartm ent o f  the  U n i v e r s i t y  o f  

L e i c e s t e r  c o n ta in s  a m ed ium -s ized  b u t  r e a s o n a b ly  r e p r e s e n t a t i v e  

c o l l e c t i o n  o f  European  m a t e r i a l ,  as w e l l  as a r a t h e r  l a r g e  q u a n t i t y  

o f  B r i t i s h  m a t e r i a l  which was o f  l i t t l e  u se  to  me in  my work. To 

o b t a i n  f o r  s tu d y  a g r e a t e r  number o f  specim ens o f  the  l e s s  w id e ly  

d i s t r i b u t e d  European s p e c i e s ,  th e  Poa c o l l e c t i o n  from th e  h e rb a r iu m  

o f  th e  Botany D epar tm en t o f  th e  U n i v e r s i t y  o f  L iv e rp o o l  was 

o b t a i n e d  on lo a n ,  and to f i l l  c e r t a i n  gaps s m a l l e r  numbers o f  

specim ens  were borrow ed from h e r b a r i a  a t  B r u s s e l s ,  Cam bridge,

E d in b u rg h ,  K ie v ,  London ( B r i t i s h  Museum, N a tu ra l  H i s t o r y ) ,
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M a n c h e s te r ,  M unich, G eneva, P a r i s  and S o f i a .  In  th e  c o u r s e  o f  my 

t r a v e l s  a b ro a d  I  v i s i t e d  some o f  t h e s e ,  and o t h e r ,  h e r b a r i a  and 

i n  m ost  c a s e s  th e  p l a n t s  lo a n e d  to  me from  a b ro a d  were s e l e c t e d  by 

me d u r in g  one o f  my v i s i t s .  I  v i s i t e d  th e  f o l l o w i n g  h e r b a r i a :

G eneva, I s t a n b u l  (IST F , IST E ), M a d rid ,  M unich, P a r i s ,  T ehran  (IRAN), 

and V ienna  (W). F u l l e r  d e t a i l s  o f  l o a n s ,  w i t h  h e rb a r iu m  a b b r e v h t io n s  

f o l l o w in g  th e  l a t e s t  e d i t i o n  o f  Index  H e rb a r io ru m  ( e d .  Holmgren & 

K euken, 1974) a r e  g iv e n  i n  ap p e n d ix  3 .  The r e s u l t s  o f  t h i s  work 

fo rm  th e  m ain  body o f  th e  t h e s i s .

At t h i s  s t a g e ,  I  e x p e r im e n te d  w i th  some new t e c h n i q u e s .

I  had  b u i l t  up a c o l l e c t i o n  o f  l i v i n g  m a t e r i a l  o f  Poa i n  th e  B o ta n ic
!

Garden o f  th e  U n i v e r s i t y ,  s i t u a t e d  a t  Oadby; some o f  th e  p l a n t s  were 

grown from  s e e d  s e n t  from  v a r i o u s  B o ta n ic  G a rd e n s ,  w h i le  o t h e r s  were 

c o l l e c t e d  e i t h e r  as p l a n t s  o r  as s e e d  i n  th e  w i ld  by m y s e l f  and by 

some o f  my c o l l e a g u e s  and c o n t a c t s .  The a v a i l a b i l i t y  o f  f a i r l y  

l a r g e  q u a n t i t i e s  o f  m a t e r i a l  o f  c e r t a i n  s p e c i e s  e n a b le d  c e r t a i n  

t e c h n iq u e s  to  be u s e d  w hich  were too  demanding o r  d e s t r u c t i v e  o f  

m a t e r i a l  to  be s u i t a b l e  f o r  u s e  on h e rb a r iu m  s p e c im e n s .  My m ain  

e x p e r i m e n t a l  p r o j e c t  was an i n v e s t i g a t i o n  o f  th e  f l a v o n o i d  c o n t e n t  

o f  l e a f  e x t r a c t s ,  u s in g  tw o -d im e n s io n a l  p a p e r  c h ro m a to g ra p h y ;  as 

no u s e f u l  r e s u l t s  were o b t a i n e d  from  t h i s  w ork , no a c c o u n t  o f  t h i s  

work w i l l  be found  i n  th e  t h e s i s .  I  would e n d o r s e  th e  v iew s w hich  

were e x p r e s s e d  by Weimarck (1 9 7 2 ) ,  w hich  I  c an  sum m arize as t a k i n g

a s c e p t i c a l  v ie w  o f  th e  v a lu e  o f  n u m e r ic a l  i n d i c e s  o f  s i m i l a r i t y
i

be tw een  s e t s  o f  c h ro m a to g ra p h ic  d a t a  ( t h e  m ost  u s u a l  m ethod o f
f

a n a l y s i s )  i n  p r o v id i n g  a m easu re  o f  th e  a f f i n i t i e s  o f  d i f f e r e n t  

t a x a .  The d i f f i c u l t y  o f  a n a ly z in g  th e  f l a v o n o i d  d a t a  was t h a t  no 

l e v e l  c o u ld  be found  a t  w hich  t h e r e  was a s u f f i c i e n t  u n i f o r m i t y  o f  

c o n t e n t  to  a l lo w  c h e m i c a l l y - d e f i n e d  t a x a  to  be r e c o g n i z e d .
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Com parisons were made a t  v a r i o u s  taxonom ic  l e v e l s ;  be tw een  s e c t i o n s ,  

be tw een  s p e c i e s  o f  th e  same s e c t i o n s ,  w i t h i n  s p e c i e s  ( d i f f e r e n t  

g a t h e r i n g s )  and betw een  d i f f e r e n t  p l a n t s  grown from  s e e d  from  a 

s i n g l e  g a t h e r i n g .  W hile ,  as m ig h t  have been  e x p e c t e d ,  t h e  p a t t e r n s  

o f  f l a v o n o i d s  were g e n e r a l l y  l e s s  s i m i l a r  to  one a n o th e r  i n  th e  

f i r s t  o f  t h e s e  c a t e g o r i e s ,  no b a s i s  f o r  c o m p a r iso n  c o u ld  be e s t a b l i s h e d  

w hich  r e s t e d  on a f i x e d  range  o f  c h a r a c t e r s  ( c h a r a c t e r s  i n  t h i s  

i n s t a n c e  b e in g  e q u i v a l e n t  to  s p o ts  showing i d e n t i c a l  RF and c o l o u r  o f  

f l u o r e s c e n c e  u n d e r  UV l i g h t  b o th  b e f o r e  and a f t e r  h a v in g  b een  t r e a t e d  

w i th  ammonia fu m e s ) .  Some o f  th e  more f r e q u e n t l y  o c c u r r i n g  f l a v o n o i d  

s p o t s  were p a r t i a l l y  c h a r a c t e r i z e d  by IR s p e c to s c o p y ;  many o f  th e  

m ost  v a r i a b l e  s p o t s  p ro v ed  to  be d e r i v a t i v e s  o f  t r i c i n  i n  w hich  

d i f f e r e n t  s u g a r  g roups were s u b s t i t u t e d  f o r  one a n o t h e r .  S in c e  th e  

o b j e c t  o f  t h e  i n v e s t i g a t i o n  was to  o b t a i n  chem otaxonom ic d a t a ,  my 

w ish  n o t  to  become d e e p ly  in v o lv e d  i n  th e  c h e m is t r y  o f  th e  s u b s ta n c e s  

c o n c e rn e d  l e d  to  th e  app roach  b e in g  abandoned .

Towards th e  end o f  my p e r i o d  o f  r e s e a r c h ,  a Mini-SEM s c a n n in g  

e l e c t r o n  m ic ro sc o p e  was a c q u i r e d  by th e  E.M. s e c t i o n  o f  t h e  S choo l  

o f  B i o l o g i c a l  S c i e n c e s .  S cann ing  e l e c t r o n  m ic r o s c o p ic  s t u d i e s  o f  

t h e  s u r f a c e s  o f  lemmas and o f  c a ry o p s e s  were commenced as soon  as 

th e  i n s t r u m e n t ' s  t e e t h i n g  t r o u b l e s  had  been  ove rcom e, and some 

l ï s e f u l  p r e l i m i n a r y  im p re s s io n s  were o b t a i n e d  from  th e  lemma s u r f a c e s  

th ough  n o t  f rom  th e  c a r y o p s e s .  The o p p o r t u n i t y  came too  l a t e  to  

be e x p l o i t e d  as a means o f  e s t a b l i s h i n g  new c h a r a c t e r s ,  b u t  th e  

t e c h n iq u e  c an  be recommended as a f u t u r e  t o p i c  f o r  an u n d e r g r a d u a te  

p r o j e c t ,  as b o th  th e  m a t e r i a l  and th e  means a r e  r e a d i l y  a v a i l a b l e .

The t h i r d  p h ase  o f  my work was th e  p r e p a r a t i o n  o f  a d r a f t  

a c c o u n t  o f  t h e  E uropean  s p e c i e s  o f  Poa f o r  e v e n t u a l  i n c l u s i o n  i n  

volum e 5 o f  ' F l o r a  E u r o p a e a ' ,  th e  S ta g e  I  copy o f  w hich  was p ro d u c e d  

on O c to b e r  5 t h ,  1973. A f t e r  e d i t i n g ,  th e  S ta g e  I I  m s. was i s s u e d
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on J a n u a ry  2 l s t ,  1974 and a t  th e  time o f  w r i t i n g  th e  a c c o u n t  i s  

i n  th e  hands o f  th e  r e g i o n a l  a d v i s e r s  to  th e  F l o r a  E u ro p a e a  

o r g a n i z a t i o n #  S ince  t h i s  a c co u n t  forms a s t a t e m e n t  o f  my v iew s  

on th e  s y s t e m a t i c s  o f  th e  European s p e c i e s  o f  P oa ,  i t  i s  appended  

to  my t h e s i s ;  append ix  1 c o n ta in s  th e  F l o r a  E u ro p a ea  a c c o u n t  i n  

a fo rm  c lo s e  to  t h a t  i n  which i t  w i l l  a p p e a r  i n  th e  F l o r a ,  b u t  

w i th  th e  o m is s io n  o f  s e c t i o n a l  d ia g n o se s  (w hich  can  be fou n d  i n  

c h a p t e r  1 ) ,  e c o l o g i c a l  s ta t e m e n ts  (w hich a r e  o f  v e r y  l i t t l e  v a lu e  

i n  r e l a t i o n  to  th e  p r e s e n t  work) and b i o s y s t e m a t i c  d a t a  (w hich  

are p r e s e n t e d  i n  c h a p t e r  4 ,  t a b l e  1 ) .  A lthough  I  t a k e  f u l l  r e s p o n s 

i b i l i t y  f o r  th e  a c c o u n t  in  i t i  p r e s e n t  fo rm , i t  s h o u ld  be n o te d

t h a t  t h i s  i s  an e d i t e d  v e r s i o n  o f  my o r i g i n a l 'w o r k ,  and has  b een
I
c h e c k e d ,  commented upon and amended by th e  e d i t o r i a l  b o a rd  o f  th e  

F l o r a  and by s e v e r a l  o f  i t s  r e g i o n a l  a d v i s e r s .

I n  th e  a c c o u n t  w hich f o l l o w s ,  c h a p t e r  1 c o n ta i n s  t h e  m ain  

c o n c lu s i o n s  o f  my t h e s i s ,  which p ro p o se s  a new c l a s s i f i c a t i o n  o f  

th e  E uropean  t a x a  o f  Poa a t  th e  l e v e l  o f  s e c t i o n s ,  and c h a p t e r  2 

p r e s e n t s  a d d i t i o n a l  c o n c lu s io n s  r e g a r d in g  taxonom ic  changes  b e lo w  

th e  s e c t i o n a l  l e v e l .  C hap te r  3 - g iv e s  an a c c o u n t  o f  my c o n c lu s i o n s  

on th e  q u e s t i o n  o f  th e  t r e a tm e n t  o f  agamosperm ic and p r o l i f e r a t i n g  

t a x a ,  a p ro b le m  p e c u l i a r  to  a r e l a t i v e l y  s m a l l  number o f  a n g io sp e rm  

g e n e r a  a l t h o u g h  p a r t i c u l a r l y  w id e sp re a d  i n  th e  G ram ineae .  C h a p te rs  

4 ,  5 & 6 c o n t a i n  i n f o r m a t io n  on th e  k a r y o l o g i c a l ,  m o r p h o lo g ic a l  and 

a n a to m ic a l  c h a r a c t e r s  on which th e  c l a s s i f i c a t i o n  o f  Poa i s  b a s e d .  

C h a p te r  7 r e s u l t s  from  a more d e t a i l e d  s tu d y  w hich  I  c a r r i e d  o u t  on 

a t a x o n o m ic a l ly  C r i t i c a l  g ro u p ,  c h a p t e r  8 a t t e m p ts  to  g iv e  an 
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i n d i c a t i o n  o f  p o s s i b l e  e v o l u t i o n a r y  t r e n d s  w hich have o p e r a t e d  
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CHAPTER 1• S u p r a s p e c i f i c  c l a s s i f i c a t i o n  and n o m e n c la tu re  o f  Poa .

1 .1  Taxonomic c h a r a c t e r s .

These may be d e f i n e d  as "an y  o b s e r v a b l e  f e a t u r e  o r  a t t r i b u t e  o f  a
'/  I

p l a n t  t h a t  can  be c o n s id e r e d  s e p a r a t e l y  and u se d  f o r  th e  p u rp o se  o f  

c o m p a r iso n  o r  i n t e r p r e t a t i o n "  (D av is  & Heywood, 1963, p .  8 ) ,  i . e .  

a t t r i b u t e s  o f  a c l a s s  w hich  s e r v e  to  d e f i n e  t h a t  c l a s s .  These m ust 

be d i s t i n g u i s h e d  from  c h a r a c t e r  s t a t e s ,  w hich  a re  a l t e r n a t i v e  forms 

o f  a taxonom ic  c h a r a c t e r ,  i . e .  a t t r i b u t e s  o f  a c l a s s  w hich  i l l u s t r a t e  

th e  v a r i a t i o n  w i t h i n  t h a t  c l a s s .  C h a r a c t e r  s t a t e s  may be e x p r e s s e d  

q u a n t i t a t i v e l y  o r  q u a l i t a t i v e l y ,  a c c o r d in g  to  th e  ty p e  o f  c h a r a c t e r .  

Q u a n t i t a t i v e  c h a r a c t e r  s t a t e s  may be g iv e n  i n  n u m e r ic a l  t e r m s ;  

q u a l i t a t i v e  c h a r a c t e r  s t a t e s  a r e  th o s e  w hich  a re  e x p r e s s e d  i n  non-  

n u m e r ic a l  t e r m s .  Q u a n t i t a t i v e  c h a r a c t e r  s t a t e s  may be f u r t h e r  

s u b d iv id e d  a c c o r d in g  to  w h e th e r  th e y  a r e  e x c l u s i v e  o r  i n c l u s i v e .

An exam ple  o f  an e x c l u s i v e  q u a n t i t a t i v e  c h a r a c t e r  s t a t e  i s  th e  

number o f  p a n i c l e  b ra n c h e s  a t  e a c h  p seu d o w h o r l  o f  th e  p a n i c l e ;  

a p a r t i c u l a r  p a n i c l e  may have o n e ,  tw o , t h r e e  o r  f o u r  p a n i c l e  

b r a n c h e s ,  b u t  n o t  1 .2  -  3 . 4  p a n i c l e  b r a n c h e s .  An exam ple o f  an 

i n c l u s i v e  q u a n t i t a t i v e  c h a r a c t e r  s t a t e  i s  th e  w id th  .o f  th e  l e a f  

b l a d e  i n  mm. F i n a l l y ,  an exam ple o f  a q u a l i t a t i v e  c h a r a c t e r  i s  

th e  c o l o u r  o f  th e  a n t h e r s .

The b o r d e r l i n e  be tw een  q u a n t i t a t i v e  i n c l u s i v e  s t a t e s  and 

q u a l i t a t i v e  s t a t e s  i s  d e f i n e d  s o l e l y  by m an 's  a b i l i t y  to  e x p r e s s  

t h e s e  s t a t e s  i n  n u m e r ic a l  te rm s  ; i n  t h e  c a se  o f  w i d t h ,  we c a n ;  

w hereas  i n  th e  c a se  o f  c o lo u r  we c a n n o t .  Where p o s s i b l e ,  

q u a n t i t a t i v e  e x c l u s i v e  c h a r a c t e r s  a r e  p r e f e r r e d  by t a x o n o m is t s  

when p r e p a r i n g  k e y s .

Taxonomic c h a r a c t e r s  a r e  i n  t h e o r y  a p p l i c a b l e  a t  e v e ry  

taxonom ic  l e v e l ,  s i n c e  any a t t r i b u t e  o r  f e a t u r e  o f  an i n d i v i d u a l



9.

g r a s s  spec im en  i s  e q u a l l y  an a t t r i b u t e  o f  th e  s p e c i e s ,  genus and 

f a m i ly  to  w hich i t  i s  a l l o c a t e d .  In  p r a c t i c e ,  d i f f e r e n t  c h a r a c t e r s  

a re  u s e d  to  d i s t i n g u i s h  t a x a  a t  d i f f e r e n t  l e v e l s ;  th e  l e v e l  a t

w hich  a c h a r a c t e r  s t a t e  i s  a c o n s t a n t  a t t r i b u t e  o f  a t a x o n  w i l l
I

d e te r m in e  w hich ra n k  i s  a p p r o p r i a t e .  An example c o n c e rn in g  P oa , 

i n  w hich  a c h a r a c t e r  a p p l i e s  a t  th e  g e n e r i c  l e v e l  b u t  n o t  a t  

th e  s e c t i o n a l  l e v e l ,  i s  p ro v id e d  by th e  c a r y o p s i s ,  whose h i lu m  

i s  p u n c t i f o r m  i n  e v e ry  s p e c i e s  and s e c t i o n  o f  Poa exam ined and

w hich  i s  s l i t - s h a p e d  i n  th e  a l l i e d  genus F e s t u c a .
I

1 .2  Taxonomic c a t e g o r i e s .

A c l a s s i f i c a t o r y  u n i t  o f  u n s p e c i f i e d  r a n k  i s  tem ted  a tax o n  

( p i .  t a x a ) .  A taxonom ic  c a t e g o r y  i s  th e  p a r t i c u l a r  r a n k  to  w hich  

a g ro u p  o f  t a x a  o f  e q u a l  s t a t u s  i s  a l l o c a t e d  by th e  t a x o n o m is t .

The names a v a i l a b l e  f o r  taxonom ic  c a t e g o r i e s  be tw een  th e  l e v e l s  o f  

s p e c i e s  and g e n u s ,  a r r a n g e d  i n  d e s c e n d in g  o r d e r ,  a r e  as f o l l o w s :  

genus
subgenus

s e c t i o ,  s e c t i o n
s u b s e c t i o ,  s u b s e c t i o n

s e r i e s
s p e c i e s

T his  sy s te m  o f  c a t e g o r i e s  forms a h i e r a r c h y ,  f o l l o w in g  th e  r u l e
/ I

t h a t  a l l  t a x a  o f  a g iv e n  r a n k  m ust be i n c l u d e d  i n  one o r  more 

t a x a  o f  th e  n e x t  h i g h e r  r a n k .

Because  th e  v a r i a t i o n  o b s e rv e d  i n  th e  p l a n t s  w hich  we s tu d y  

i s  e x p r e s s e d  th ro u g h  c h o o s in g  p a r t i c u l a r  l e v e l s  i n  th e  taxonom ic  

h i e r a r c h y ,  i t  f o l lo w s  t h a t  d i f f e r e n t  o p in io n s  a r e  p o s s i b l e  on th e  

c o r r e c t  l e v e l  to  w hich a p a r t i c u l a r  t a x o n  i s  to  be a s s i g n e d .  The 

q u e s t i o n  o f  c h o ic e  o f  r an k  i n  t u r n  l e a d s  to  p rob lem s o f  n o m e n c la tu r e ,  

s i n c e  a c c o r d in g  to  th e  I n t e r n a t i o n a l  Code o f  B o t a n i c a l  N om enc la tu re  

c e r t a i n  c o n d i t i o n s  a p p ly  i f  th e  name o f  a ta x o n  i s  to  be v a l i d .

One o f  t h e s e  c o n d i t i o n s  i s  t h a t  t h e r e  s h o u ld  n o t  be a v a l i d  name
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a l r e a d y  b e lo n g in g  to  th e  s p e c i f i e d  ta x o n  a t  th e  c h o sen  r a n k .

The q u e s t i o n  o f  th e  d e f i n i t i o n  o f  s p e c i e s  and s u b s p e c i e s  

has  been  amply d i s c u s s e d  e l s e w h e r e .  In  a p h y l o g e n e t i c ,  as opposed  

to  a p h e n e t i c ,  sy s te m  o f  c l a s s i f i c a t i o n  th e  s p e c i e s  c a t e g o r y  has 

an e v o l u t i o n a r y  s i g n i f i c a n c e  i n  t h a t  i t  em braces  s t e r i l i t y  b a r r i e r s  

w hich have  been  e r e c t e d  d u r in g  th e  p r o c e s s  o f  s p é c i a t i o n  and which 

p r o v id e  c r i t e r i a  f o r  a b i o l o g i c a l  d e f i n i t i o n  o f  th e  s p e c i e s .

I t  i s  n o t  p o s s i b l e  to  d e f i n e  th e  h i g h e r  taxonom ic  c a t e g o r i e s  in  

t h i s  way, how ever ,  and th e  o n ly  p r a c t i c a l  d e f i n i t i o n s  f o r  such  

c a t e g o r i e s  as s e c t i o n ,  subgenus  and genus a re  p h e n e t i c  o n e s .  These 

t a k e  a c c o u n t  o f  th e  o v e r a l l  s i m i l a r i t y  be tw een  th e  v a r i o u s  g roups  

w hich  i n d i c a t e s  a taxonom ic  a f f i n i t y ,  and do n o t  depend on 

e v o l u t i o n a r y  i n t e r p r e t a t i o n s  o f  r e l a t i o n s h i p s .  The e x i s t e n c e  

o f  i n t e r s e c t i o n a l  h y b r i d i z a t i o n  i n  th e  G ram ineae ,  and even  o f  

i n t e r g e n e r i c  h y b r i d i z a t i o n  i n  t h i s  and o t h e r  M onocotyl e donous 

f a m i l i e s  su c h  as th e  O rc h id a c e a e ,  i n  any e v e n t  d e t r a c t s  from  th e  

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

The a l l o c a t i o n  o f  a t a x o n  to  a g iv e n  r a n k  i s  i n  p r a c t i c e  

s c a r c e l y  e v e r  made on th e  b a s i s  o f  b r e e d in g  b e h a v io u r  a lo n e .

The w i d e s t  p o s s i b l e  r an g e  o f  c h a r a c t e r s  i s  s t u d i e d ,  and 

g ro u p s  a r e  d e f i n e d  on th e  b a s i s  o f  as many d i f f e r e n t  a t t r i b u t e s  

as p o s s i b l e .  S in c e  a t  th e  h i g h e r  taxonom ic  l e v e l s  t h e r e  a re  

few e r  a v a i l a b l e  c h a r a c t e r s ,  a t  l e a s t  i n  th e  genus P o a , th e  

t a x o n o m is t  m ust r e l y  to  some e x t e n t  on c o m b in a t io n s  o f  c h a r a c t e r s .

D i f f e r e n t  s c h o o ls  o f  th o u g h t  e x i s t  on th e  m ost a p p r o p r i a t e  

c a t e g o r i e s  i n t o  w hich to  s u b d iv id e  th e  genus P o a . Few a u th o r s  

em ploy more th a n  two ra n k s  o f  th e  f o u r  a v a i l a b l e  be tw een  th e  genus 

and th e  s p e c i e s .  The r a n k  o f  s e r i e s  i s  th e  m ost  n e g l e c t e d  o f  th e  

f o u r ,  t h e  r a n k  o f  subgenus  b e in g  u s u a l l y  r e s e r v e d  f o r  th e  m a jo r  

s u b d i v i s i o n  o f  th e  genus i n t o  two g ro u p s  o f  d io e c i o u s  and he-rm ap lirad itê :
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s p e c i e s .  The l e a s t  c o n v e n t i o n a l  t r e a t m e n t  o f  th e  c l a s s i f i c a t i o n  

o f  Poa i s  t h a t  o f  R o z h e v i ts  ( 1 9 3 4 ) ,  who u s e s  th e  s e r i e s  as th e  s o l e  

c a t e g o r y  be low  t h a t  o f  s u b g e n u s ,  i n  l i n e  w i t h  Kom arov 's  d ic tu m  

q u o te d  by Bobrov (1972) t h a t  th e  s e r i e s  i s  to  be c o n s id e r e d  as b o th  

a p h y l o g e n e t i c  and a m o rp h o lo g ic a l  c a t e g o r y ,  s e r v i n g  to  i n d i c a t e  

t h e  " a c t u a l  c o u r s e  o f  e v o l u t i o n " .  In  o t h e r  w o rd s ,  s p e c i e s  a re  

to  be r e g a r d e d  as g e o g r a p h i c a l l y  d e f i n e d  s u b u n i t s  o f  th e  s e r i e s .

Th is  p r e s u p p o s e s  a p r e - D a r w in ia n  s p e c i e s  c o n c e p t  a l lo w in g  o n ly  

f o r  v a r i e t i e s ,  w hereas  i n  w e s t e r n  Europe i t  i s  cu s to m a ry  to  employ 

a p o l y t y p i c ,  as opposed  to  a m o n o ty p ic ,  s p e c i e s  c o n c e p t  w hich  

a d m its  s u b s p e c i e s  as th e  g e o g r a p h i c a l l y  d e f i n e d  s u b u n i t s  o f  th e  

s p e c i e s .  I n  p r e p a r i n g  an a c c o u n t  o f  th e  E uropean  s p e c i e s  o f  P o a , 

as w e l l  as i n  r e v i s i n g  th e  s u p r a s p e c i f i c  c l a s s i f i c a t i o n  o f  th e  

g e n u s ,  I  have  a d h e re d  to  th e  p o l y t y p i c  s p e c i e s  c o n c e p t .  I  r e g a r d  

s e c t i o n s  as m o r p h o l o g ic a l l y  d e f i n e d  g roups  o f  r e l a t e d  s p e c i e s ,  

n o t  as g ro u p s  o f  s p e c i e s  h a v in g  a su p p o sed  p h y l o g e n e t i c  a f f i n i t y  

o r  cous in h o o d .  One may, o f  c o u r s e ,  s e e k  to  i n t e r p r e t  e v o l u t i o n a r y  

t r e n d s  i n  te rm s  o f  th e  d i s t r i b u t i o n  o f  d i f f e r e n t  c h a r a c t e r  s t a t e s  

among th e  v a r i o u s  s e c t i o n s  ( s e e  c h a p t e r  9 ) .  R e lu c ta n c e  to  s p e c u l a t e
j

on p h y l o g e n e t i c  m a t t e r s  i s  f u r t h e r  e n c o u ra g e d  by th e  d e m o n s t r a t io n  

t h a t  h y b r i d i z a t i o n  may o c c u r  i n  th e  genus Poa be tw een  q u i t e  d i s t a n t l y  

r e l a t e d  s p e c i e s ,  b o th  i n  th e  w i ld  ( T u t i n ,  1957) and i n  c u l t i v a t i o n  

(A lm gârd , 1 9 6 0 ) .  Much o f  th e  e v o l u t i o n a r y  h i s t o r y  o f  th e  h i g h e r  

g ro u p in g s  i n  Poa may be a t t r i b u t a b l e  to  su c h  p r o c e s s e s  o f  a l l o 

p o l y p l o i d y  and i n t e r s e c t i o n a l  h y b r i d i z a t i o n .

1 .3  P r e v io u s  c l a s s i f i c a t i o n  sch em es .

Many o f  th e  p u b l i s h e d  a c c o u n ts  o f  th e  genus Poa in c l u d e  

s e c t i o n a l  h e a d i n g s ,  o r  o t h e r  i n d i c a t i o n s  o f  th e  a u t h o r ' s  o p i n io n  

on th e  tax o n o m ic  r e l a t i o n s h i p s  o f  th e  s p e c i e s  t r e a t e d .  Those 

a c c o u n t s  w h ich  a r e  g e n u in e ly  f r e s h  a p p ro a c h e s  to  th e  c l a s s i f i c a t i o n
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o f  th e  genus  have  been  d i s t i n g u i s h e d  from  th e  much l a r g e r  number 

o f  a c c o u n ts  where s e c t i o n a l  names t a k e n  from  an e a r l i e r  a u t h o r ' s  

t r e a t m e n t  a r e  em p loyed , o r  where a c o m p o s i te  c l a s s i f i c a t i o n  i s  

p ro d u ce d  from  s e v e r a l  a u t h o r s '  t r e a t m e n t s .  The f o l l o w i n g  o r i g i n a l  

t r e a t m e n t s  can  be r e c o g n i z e d :

a) .A scherson  & G ra e b n e r  ( 1 9 0 0 ) .  The p i o n e e r  c l a s s i f i c a t i o n  o f  

E uropean  P o a , t h i s  a c c o u n t  a d o p ts  o n l y  a few e a r l i e r  names and

i s  a lm o s t  co m p re h en s iv e  i n  i t s  c o v e ra g e  o f  European  s p e c i e s .
t

A lth o u g h  th e  d e t a i l e d  t r e a t m e n t  o f  s p e c i e s  i s  c o n f in e d  to  th o s e  

o c c u r r i n g  i n  " M i t t e l e u r o p a " ,  w hich  i n c l u d e s  much o f  s o u t h - e a s t  

E u ro p e ,  t h e  work a l s o  c o n t a i n s  b r i e f  r e f e r e n c e s  to  s p e c i e s  w hich  

a r e  n o t  f o r m a l l y  t r e a t e d  i n  th e  F l o r a ,  a l l o w in g  th e  a u t h o r s '  v ie w  

on t h e i r  p l a c e  w i t h i n  th e  sy s te m  o f  c l a s s i f i c a t i o n  to  be d e te r m in e d .

b) R o z h e v i ts  ( 1 9 3 4 ) .  T h is  t r e a t m e n t ,  i n  one o f  th e  e a r l i e s t  vo lum es 

o f  F l o r a  SSSR to  be p u b l i s h e d ,  a d h e re s  c l o s e l y  to  th e  Kom arovian  

p r i n c i p l e s ,  t h e  m ost  i m p o r t a n t  o f  w h ich  a r e  t h e  c o n c e p t s  o f  

m o n o ty p ic  s p e c i e s  and s e r i e s  as p h y l o g e n e t i c  as w e l l  as m orpho

l o g i c a l  c a t e g o r i e s .  S in c e  no o t h e r  i n f r a g e n e r i c  c a t e g o r i e s  a r e
I i

em ployed ( s a v e  f o r  s u b g e n e r a  o t h e r  t h a n  subgenus  Poa , w hich  a r e  

now g e n e r a l l y  r e g a r d e d  as s e p a r a t e  g e n e r a ) ,  t h e  r a n k  o f  s e r i e s  m ig h t  

be e x p e c t e d  to  c o r r e s p o n d  r o u g h ly  to  t h e  w e s t e r n  E u ropean  p o l y t y p i c  

s p e c i e s .  I n  f a c t ,  th e  t a x a  d e s i g n a t e d  as s e c t i o n s  a r e  f r e q u e n t l y  

co m p arab le  to  th o s e  w hich  R o z h e v i ts  t r e a t s  as s e r i e s ,  and i n  some 

c a s e s  h i s  s e r i e s  a r e  e v en  b r o a d e r  t h a n  th e  s e c t i o n s  em ployed  i n  

F l o r a  E u ro p a e a ;  i n  th e  r e m a in in g  c a s e s ,  th e  s e r i e s  a r e  n a r r o w e r  

t h a n  c o n v e n t i o n a l  s e c t i o n s .  U n f o r t u n a t e l y ,  t h e  d ia g n o s e s  o f  th e  

s e r i e s  a r e  so o f t e n  b a s e d  on s u p e r f i c i a l  c h a r a c t e r s  t h a t  t h e y  do 

n o t  e v en  s e r v e  to  d e f i n e  t h e  g ro u p s  o f  s p e c i e s  so i n c l u d e d ,  and 

th e  a c c o u n t  as a whole i s  s k e tc h y  and u n c r i t i c a l .
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<x̂
c) J i r a s e k  ( 1 9 3 ^  1 9 3 ^ .  J i r a s e k  i s  r e s p o n s i b l e  f o r  a number o f  

new s u b s e c t io n s  which s u b d iv id e  th e  l a r g e r  E u ropean  s e c t i o n s  o f  

P oa . In  a d d i t i o n ,  he ' r eco m b in es*  A sche rson  & G r a e b n e r ' s  s e c t i o n s  

as s e c t i o n s ,  b e l i e v i n g  them to  have i n s u f f i c i e n t  i n d i c a t i o n  o f  

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

p o i n t  w h e th e r  th e  h i e r a r c h i c a l  sy s tem  i n  A sc h e rso n  & G r a e b n e r 's  

F l o r a  w hich i n d i c a t e s  r a n k  by means o f  t y p o g r a p h i c a l  sym bols and 

m arg in  i n s e t s  i s  a s u f f i c i e n t  i n d i c a t i o n  o f  r a n k ,  th e  more so s in c e  

t h e  t a b l e  e x p l a i n i n g  th e  sy s te m  was p r i n t e d  on th e  l o o s e - l e a f  

c o v e rs  o f  th e  p a r t s  o f  th e  F l o r a  as th e y  were i s s u e d ,  w hich

were n a t u r a l l y  d i s c a r d e d  when th e  p a r t s  were bound t o g e t h e r .

I  p r e f e r  to  r e g a r d  th e  o r i g i n a l  s e c t i o n s  as a d e q u a t e ly  d e s ig n a t e d ;  

ev en  i f  one does n o t  a g re e  w i th  t h i s ,  one c a n n o t  a c c e p t  th e  :j 

names g iv e n  by J i r é s e k  as v a l i d l y  p u b l i s h e d ,  s i n c e  th e y  l a c k  

th ç  c i t a t i o n s  o f  ty p e s  w hich a re  r e q u i r e d  by th e  Code o f  

N om enc la tu re  -  an e r r o r  which was f i n a l l y  rem ed ied  by Cherepanov 

( 1 9 7 3 ) .

d) N a n n f e ld t  ( 1 9 3 5 ) .  U n l ik e  th e  p r e v io u s  a u t h o r ,  N a n n f e ld t  

a t t e m p t s  to  p ro d u ce  a com prehensive  r e a s s e s s m e n t  o f  A sche rson  & 

G r a e b n e r ' s  c l a s s i f i c a t i o n .  He p o i n t s  o u t  some o f  i t s  g r e a t e s t  

d e f e c t s ,  p a r t i c u l a r l y  w i th  r e g a r d  to  s e c t .  O r e in o s ,  which he 

r e d e f i n e s  as a much n a r ro w e r  s e c t i o n  c o n ta i n in g  o n ly  t h r e e  s p e c i e s .  

The r e s u l t i n g  sy s te m  d i f f e r s  from  mine in  o n ly  one m a jo r  r e s p e c t :  

N a n n f e ld t  g roups  t o g e t h e r  s e c t .  Poa and s e c t .  C e n i s i a  i n to  a 

c o m p o s i te  s e c t i o n ,  S t o l o n i f e r a e  N annf. T h i s ,  as a l s o  h i s  s e c t i o n  

A b b r e v ia t a e ,  i s  n o m e n c l a t u r a l l y  i n v a l i d  sLince i t  i s  p u b l i s h e d  

a f t e r  J a n .  1 s t ,  1935 and l a c k s  a L a t in  d e s c r i p t i o n  o r  r e f e r e n c e  to 

a p r e v i o u s l y  p u b l i s h e d  L a t in  d e s c r i p t i o n .

e )  Hermann ( 1 9 3 9 ) .  His c l a s s i f i c a t i o n  i s  b a sed  on t h a t  o f  

A s c h e rs o n  & G r a e b n e r ,  and r e t a i n s  th e  p r i n c i p a l  d o u b t f u l  f e a t u r e
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o f  t h a t  s y s te m ,  th e  l a r g e  and h e te ro g e n e o u s  s e c t .  O r e in o s ,  as w e l l  

as m aking some in n o v a t io n s  which have n o t  p roved  to  be l a s t i n g .

F o r  ex am p le ,  a s e p a r a t e  s e c t i o n  i s  e r e c t e d  which c o n t a i n s  P. f l a c c i d u l a , 

now i n c lu d e d  i n  s e c t .  S te n o p o a .  Hermann i s  however r e s p o n s i b l e  f o r  

one new f e a t u r e  which has  been  r e t a i n e d ,  namely s e c t .  M acropoa 

(b a se d  on P. l o n g i f o l i a ) ;  th e  name o f  t h i s  s e c t i o n ,  h a v in g  been  

p u b l i s h e d  w i t h o u t  a L a t in  d e s c r i p t i o n ,  was i n v a l i d  u n t i l  T s v e le v  

(1972) p r o v id e d  a d e s c r i p t i o n .

f )  J a n ch e n  (1 9 5 5 ) .  T h is  c l a s s i f i c a t i o n  a p p e ars  to  be th e  r e s u l t

o f  an a t t e m p t  to  combine th e  c l a s s i f i c a t i o n s  o f  A sc h e rso n  & G raebner  

and J i r a s e k ,  w i th  c e r t a i n  a l t e r a t i o n s ;  i t  may p a r t i c u l a r l y  be 

c r i t i c i z e d  f o r  i n c l u d i n g  P. c e n i s i a  i n  a r e d e f in e d  s e c t .  O r e in o s .

g) P r o b a to v a  (1 9 7 1 ) .  This  p a p e r  has  been  s e l e c t e d  as r e p r e s e n t a t i v e  

o f  s e v e r a l  by t h i s  a u t h o r ,  whose c l a s s i f i c a t i o n  o f  th e  S o v i e t  F a r -  

E a s t e r n  s p e c i e s  o f  Poa comes c lo s e  to  f u l l y  a g re e in g  w i th  th e  

p r e s e n t  a r r a n g e m e n t .  The o n ly  s i g n i f i c a n t  d i f f e r e n c e  i s  t h a t ,  l i k e  

N a n n f e ld t  ( 1 9 3 5 ) ,  she  u n i t e s  s e c t .  C e n i s i a  w i th  s e c t .  Poa , th e  

fo rm e r  as s e c t .  Poa s u b s e c t .  P r a t e n s e s ,  th e  l a t t e r  as s u b s e c t .  

M a la c a n th a e .

h) T s v e le v  (1 9 7 2 ) .  A lthough  t h i s  a u th o r  had e a r l i e r  (1 9 6 4 ,  1968) 

a d o p te d  a c o n v e n t i o n a l  t r e a tm e n t  o f  th e  c l a s s i f i c a t i o n  o f  P o a , i n  

t h i s  p a p e r  he makes a r a d i c a l  r e a p p r a i s a l  o f  a l l  p r e v io u s  schem es , 

a r r i v i n g  a t  some r a t h e r  s t a r t l i n g  c o n c lu s i o n s .  One o f  t h e s e  i s  t h a t  

s e c t .  Bolbophorum  s h o u ld  n o t  be s e p a r a t e d  from  s e c t .  Poa.

1 .4  S e c t i o n a l  synonymy.
5cve.o oF

F o r  th e  European  s p e c i e s  o f  Poa , the  t a b u l a t i o n  o f / t h e  e i g h t  

c l a s s i f i c a t i o n  schemes l i s t e d  i n  s e c t i o n  1 .3  above , t o g e t h e r  w i th  

th e  scheme ad o p te d  f o r  F l o r a  E u ro p a e a ,  e n a b le s  a d i r e c t  co m p ar iso n  

to  be made o f  any p a i r  o f  schem es. The t a b l e  i s  a r r a n g e d  i n
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Edmondson (1975)  

OGHLOPOA

In firm a

su p in a

COENOPOA

t r i v i a l i s  
s s p .  t r i v i a l i s

s s p .  s i l v i c o l a

f e r a t ia n a

POA

a lp lg e n a

su b c a eru lea

p r a te n s is

a n g u s t i f o l i a

CENISIA

g r a n i t ic a  
s s p .  g r a n i t ic a

s s p .  d i s p a r i l i s

c e n i s ia  
s s p .  sard oa

s s p .  c e n i s ia

s s p .  c o n tr a c ta

l o n g i f o l i a  
s s p .  fagetorum

s i b i r i c a

HOMALOPOA

c h a ix i i

h ybr id a

rem ota

LEPTOPHYLLAE

s t i r i a c a

OEEINOS 

f le x u o s a

p ir i n i c a

T sv e le v  (1972)  

OGHLOPOA

s s p .  t r i v i a l i s  

s s p .  s i l v i c o l a

POA p .p .

P. p r a te n s is  
= s s p . a lp ig e n a  
= s s p . i r r ig a t a  
= s s p . p r a te n s is

= s s p .  a n g u s t i f o l i a  
* s s p . co lp o d e a  
* s s p . r ig e n s

Probatova (1971) Janchen (1958)

= fagetorum  
s i b i r i c a  
* s s p . s i b i r i c a  
* s s p . u r a le n s is

HOMALOPOA
c h a i x i i

h ybr id a

rem ota

OGHLOPOA

GOENOPOA

t r i v i a l i s

POA s u b s e c t .  
P ra ten ses  
a lp ig e n a  
su b c a eru lea

p r a te n s is

a n g u s t i f o l i a

su b s e c t .
M alacanthae

MAGEOPOA

l o n g i f o l ia

HOMALOPOA

c h a i x i i

OGHLOPOA

PANDEHIS s u b s e c t .
T r iv ia le s
t r i v i a l i s

s u b s e c t ,  
P ra ten ses  p .p .

p r a te n s is

a n g u s t i f o l ia

OREINOS s u b s e c t .  
GENISIAE

HOMALOPOA

c h a ix i i

h ybrida

remota

PANDEMOS s u b s e c t . 
P ra ten ses  p .p .

s t i r i a c a

OREINOS s u b s e c t .

Hermann (1939)  

OGHLOPOA

i n f  irma

su p in a
* b a le a r ic a

PANDEMOS

t r i v i a l i s

a lp ig e n a

p r a te n s is

a n g u s t i f o l ia

MAGROPOA

lo n g i f o l ia

HOMALOPOA

c h a ix i i

hybrid a

remota

OREINOS p .p .  

f le x u o s a  

la x a  s s p . la x a  
+ s s p .  r ip h a ea  i

N a n n fe ld t (1935)  

OGHLOPOA

in fir m a

= e x i l i s
*dim orphantha

TRIVIALES

t r i v i a l i s

= s i lv i c o la

+

STOLONIFERAE

R o zh ev its  (1934) A. & Gr. (1900)  
( S e r ie s  throughout)

OGHLOPOAANNUAE

a r c t ic a

g r a n i t ic a

HOMALOPOA

t H a lx i l

hybrid a

remota

OREINOS 

f le x u o s a

TRIVIALES p .p .  

t r i v i a l i s

PRATENSES

a lp ig e n a

= ir r ig a t a

p r a te n s is

a n g u s t i f o lia

ARGIICAE

SIBIRIGAE

lo n g i f o l ia

s ib i r i c a

TRIVIALES p .p .

c h a ix i i

hybrida

in firm a

supina

PANDEMOS

t r i v i a l i s

GENISIA

HOMALOPOA

c h a ix i i

hybrida

remota

OREINOS p .p .

fle x u o sa

la x a  s s p . laxa  
+ s s p . r ip haea

TIGHOPOA STENOPOA TIGHOPOA TIGHOPOA HYLOPOA p .p . TIGHOPOA

com press a com pressa
* ta u r ic a

com pressa com pressa com pressa

LEPTOPOA

com pressa

STENOPOA STENOPOA subsect.HYLOPOA su b s e c t .  
N em orales P alus tr è s f la c c id u la STENOPOA

f la c c id u la  

p a lu s t r is
p a lu s t r is  s s p .  
= p a lu s t r i s

p a lu s t r is p a lu s t r is  
su b sec t#

HYLOPOA p .p .  

p a lu s t r i s

+ f  la c c id u la  

p a lu s t r is

g la u c a g la u c a Nemorales g la u c a  s s p . g la u ca

n em o ra lis n em o r a lis  s s p . n em ora lis n em ora lis = g la u c a n em oralis
rehm annii

pannonica

= n em ora lis (+ ssp . r ip h a e a )
rehm annii s u b s e c t .

S t é r i l e s

n em ora lis
* b a lb i s i i

-

s s p .  p annonica s t e r i l i s  s s p .

s s p .  sca b ra
=pannonica
= s s p . scab ra

v e r s ic o lo r v e r s ic o lo r  s s p . = s s p . v e r s ic o lo r
= v e r s ic o lo r  
s t e r i l i s  s s p .

s t e r i l i s - = s s p . s t e r i l i s -

r e la x a = s t e r i l i s - - - -

OREINOS p .p .
ABBREVIATAE - ABBREVIATAE ABBREVIATAE

a b b r e v ia ta a b b r ev ia ta a b b r ev ia ta a b b r ev ia ta

tr ic h o p h y lla

a b b r ev ia ta

SUBBULBOSAE
NANOPOA tr ic h o p h y lla
tr ic h o p h y lla - - BOLBOPOA p .p .  

b ulb osa bu lb osa
BOLBOPHORUM POA p .p . ALPINAE BOLBOPHORUM = con cin na =concinna

b u lb osa  
* s s p . b u lb o sa

s u b s e c t .
b u lb o sa

■ Bulbosae OREINOS p .p . l i g u la t a

p erc o n c in n a * s s p . v iv ip a r a b u lb osa l ig u la t a -
l i g u l a t a

s u b s e c t .
BOLBOPOA p .p . media

t im o le o n t is A lp inae t im o le o n t is pum ila

m edia m edia - - OREINOS p .p . -

pum ila - - pum ila pum ila * th e s s a la

m o lin e r i - - m o lin e r i b a d e n sis b ad en sis

badens i s - - b adensis *b ivonae a lp in a

a lp in a a lp in a a lp in a a lp in a *p a m a ss  ic a
* s s p . a lp in a

+INCERTAE SEDIS * s s p . v iv ip a r a * th e s s a la

ju b a ta - - - a lp in a
= s s p . a lp in a

KEY to  sy m b o ls: =  re c o g n iz e d  by th e  a u th o r  o f  the
* s s p . f a l l a xa c c o u n t ,  b u t  a t  a d i f f e r e n t  rank

to  th e  one c u r r e n t l y  employed ju b ata -

STEPPOSAE p .p .  

compressa

p a lu s t r i s  

nemo r a i ls

=p odo lica

v e r s ic o lo r

STERILES

s t e r i l i s

STEPPOSAE p .p .

stepp osa

BULBOSAE

bulbosa

alpinae

a lp in a

TIGHOPOA 

com pressa  

HYLOPOA p .p .

p a lu s t r is  

GLAUGOPOA

* b a lb i s i i

HYLOPOA

nem oralis  
= s s p . nem oralis  
= s s p . rehm annii

*pannonica
’'TJodolica
*scabra

* V e rs ico lo r  

* s t e r i l i s  
OREINOS p .p .  

ab brev ia tae

tr ic h o p h y lla

BOLBOPHORUM p .p .

bulbosa

= concinna

l ig u la t a

tim o le o n tis

* p a m a ss ic a

OREINOS p .p .  

pum ila  

* s t r ic t a  

* th e s s a la  

BOLBOPHORUM p .p .  

badens i s

* in s u la r is
* b a le a r ic a

author o f  th e  account 
• in c e r ta e  s e d i s ' ;  n o t included  
In th e  s e c t io n  in d ic a te d .
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c h r o n o l o g i c a l  o r d e r  from  r i g h t  to  l e f t .  The v e r t i c a l  s e q u en ce  

o f  th e  s e c t i o n s  f o l lo w s  th e  l a t e s t  a c c o u n t ,  n e c e s s i t a t i n g  a l t e r a t i o n s  

to  th e  se q u en c e  a d o p t e d ,by e a r l i e r  a u t h o r s .

S e c t i o n s  a d o p te d  by th e  v a r i o u s  schemes a r e  l i s t e d  w i th  t h e i r  

m odern e q u i v a l e n t s  i n  th e  f o l l o w i n g  p a g e s ,

a) A sc h e rso n  & G ra e b n e r  (1 9 0 0 ) :

s e c t .  OGHLOPOA A. & Gr. 

s e c t .  PANDEMOS A. & Gr.

s e c t .  CENISIA A. & Gr. 

s e c t .  HOMALOPOA Dumort. 

s e c t .  OREINOS A. & Gr.

s e c t ,  TIGHOPOA A. & Gr.
\

s e c t .  HYLOPOA A. & Gr. 

s e c t .  GLAUGOPOA A. & Gr. 

s e c t .  BOLBOPHORUM A. & Gr.

-  u n c h a n g ed .

=  s e c t .  GOENOPOA H y l.  

s e c t .  POA

-  u n c h a n g ed .

-  u n c h a n g ed .

=  s e c t .  OREINOS A. & G r. 

s e c t .  ABBREVIATAE N annf .  

s e c t .  NANOPOA j . R . E .  

s e c t .  BOLBOPHORUM A. & G r. p . p .

-  u n ch an g ed .

=  s e c t .  STENOPOA Dum ort. p . p .

=  s e c t .  STENOPOA Dum ort. p . p .

-  l a r g e l y  u n c hanged ;  P. p u m ila  t r a n s 

f e r r e d  h e r e  from  s e c t .  OREINOS A.&Gr.

S e c t i o n  M acropoa Hermann ex  T s v e le v  f a l l s  o u t s i d e  th e  scope  o f  

t h i s  F l o r a ,  and s e c t .  L e p to p h y l l a e  J .R .E .  i s  b a s e d  on a s p e c i e s  

w hich  was n o t  y e t  r e c o g n iz e d  as su c h  a t  th e  t im e  o f  w r i t i n g  o f  th e  

F l o r a .

The g r e a t e s t  d e f e c t  o f  A sc h e rso n  and G r a e b n e r ' s  t r e a t m e n t  

l i e s  i n  t h e i r  l a r g e  s e c t .  O r e in o s ,  w hich  m e r i t s  th e  name 'd u s t b i n  

s e c t i o n ' ;  t h e  s e c t i o n a l  d ia g n o s e s  a r e  a r r a n g e d  i n  t h e  form  o f  a 

k e y ,  and th e  r e l i a n c e  w hich  i s  p l a c e d  on s i n g l e  c h a r a c t e r s  su c h  

as th e  number o f  p a n i c l e  b ra n c h e s  a t  th e  lo w e s t  w h o r l  o f  th e  p a n i c l e
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l e a d s  to  u n s a t i s f a c t o r y  g ro u p in g s  b e in g  made. T h e i r  s e c t ,  H ylopoa i s  

a lm o s t  synonymous w i th  D u m o r t i e r ' s  s e c t ,  S te n o p o a ,  w hich  d i f f e r s  

o n ly  in  t h a t  i t  i n c lu d e s  P, g l a u c a ,

b) R o z h e v i ts  (1 9 3 4 ) :

=  s e c t ,  BOLBOPHORUM A. & Gr, p . p .

=  s e c t ,  OGHLOPOA A. & Gr,

-  com prises  e x t r a - E u r o p e a n  s p e c i e s  o n l y ,  

=  s e c t ,  MAGROPOA F , Hermann 

=  s e c t ,  GOENOPOA H y l.

s e c t ,  HOMALOPOA Dumort,

=  s e c t ,  POA

=  s e c t .  STENOPOA Dum ort, p . p .

=  s e c t ,  TIGHOPOA A. & Gr, 

s e c t ,  STENOPOA Dumort, p . p .

=  s e c t ,  STENOPOA Dumort, p . p .

-  com prises  e x t r a - E u r o p e a n  s p e c i e s  o n l y ,  

=  s e c t ,  GENISIA A. & Gr,

=  s e c t ,  ABBREVIATAE N annf.

s e c t ,  BOLBOPHORUM A. & G r, p . p .  

s e r ,  DSHUNGARIGAE R o z h e v , ,  s e r .  MALAGANTHAE Rozhev, and 

s e r ,  G RAS SIGULMAE Rozhev, co m p rise  e x t r a -E u r o p e a n  s p e c i e s  o n l y .

S e c t ,  L e p to p h y l l a e  J .R .E .  and s e c t ,  Nanopoa J .R .E .  f a l l  o u t s i d e  

th e  g e o g r a p h i c a l  scope  o f  th e  F l o r a  SSSR,

The c a t e g o r y  o f  s e r i e s  i s  th e  lo w e s t  s u p r a s p e c i f i c  c a t e g o r y ,  

and i s  n o t  e q u i v a l e n t  to  th e  c a t e g o r i e s  o f  e i t h e r  s u b s e c t i o n  o r  

s e c t i o n .  From th e  above c o m p a ra t iv e  t a b l e ,  i t  i s  e v i d e n t  t h a t
I

R o z h e v i ts*  s e r i e s  a re  g e n e r a l l y  as b road  in  scope  as a re  m ost 

o t h e r  a u th o r s *  s e c t i o n s ,  w i th  two e x c e p t io n s ;  he s u b d iv i d e s  s e c t ,  

S ten o p o a  i n t o  a number o f  s e r i e s ,  and he amalgam ates s e c t ,  Goenopoa

serv.BULBOSAE Rozhev, 

s e r .  ANNUAE Rozhev. 

s e r ,  NIVIGOLAE Rozhev, 

s e r ,  SIBIRIGAE Rozhev, 

s e r ,  TRIVIALES Rozhev,

s e r .  PRATENSES Rozhev. 

s e r ,  PALUSTRES Rozhev. 

s e r ,  STEPPOSAE Rozhev,

s e r ,  STERILES Rozhev. 

s e r ,  LANATIFLORAE Rozhev. 

s e r ,  ARGTIGAE Rozhev. 

s e r ,  ALPINAE Rozhev,
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and s e c t .  Homalopoa i n t o  a s i n g l e  s e r i e s  T r i v i a l e s .  The o t h e r  

d i f f e r e n c e s  a r e  th e  r e s u l t  o f  a b ro ad  s e r i e s  c o n c e p t ;  s e c t .

A b b re v ia ta e  i s  in c lu d e d  i n  s e r .  A lp in a e ,  and s e c t ,  T ichopoa  i s  

i n c lu d e d  i n  s e r ,  S te p p o s a e ,

c) N a n n f e ld t  (1 9 3 5 ) :

s e c t .  OGHLOPOA A. & Gr, -  unchanged,

s e c t ,  TRIVIALES N annf. =  s e c t .  GOENOPOA H y l .

s e c t ,  STOLONIFERAE N annf, =  s e c t ,  POA, s e c t .  GENISIA A. & Gr,

s e c t ,  HOMALOPOA Dumort, -  unchanged,

s e c t ,  OREINOS A. & Gr, -  a c c e p te d  i n  a n a r r o w e r  c i r c u m 

s c r i p t i o n ,

s e c t ,  TIGHOPOA A. & Gr, -  unchanged,

s e c t ,  STENOPOA Dumort, -  unchanged, N a n n f e ld t  c i t e s  " L in d m ,"

as a u t h o r i t y  f o r  t h i s  s e c t i o n ,  

s e c t ,  ABBREVIATAE N annf, ex  T s v . -  unchanged,

s e c t ,  SUBBULBOSAE F r i e s  ex  Andersson  =  s e c t ,  BOLBOPHORUM A. & Gr,
I

The s p e c i e s  b e lo n g in g  to  s e c t i o n s  Macropoa F ,  Hermann, L e p to p h y l l a e
, (A <. r L ■' :

J .R .E .  and Nanopoa J .R .E .  a re  n o t  c o n s id e r e d  by N a n n f e ld t ,

His s e c t i o n s  named f o r  th e  f i r s t  tim e - T r i v i a l e s ,  S t o l o n i f e r a e  

and A b b r e v i a t a e j -  l a c k  d e s c r i p t i o n s  and c i t a t i o n  o f  t y p e s ,  and

a re  t h e r e f o r e  n o m e n c l a t u r a l l y  i n v a l i d .  S e c t ,  S t o l o n i f e r a e  N ann f ,
I

i s  now r e g a r d e d  as c o m p r is in g  two s e c t i o n s ;  s e c t .  T r i v i a l e s  N ann f .  

has been s u p e r s e d e d  by s e c t ,  Goenopoa H yl, w hich was v a l i d l y

d e s c r i b e d  i n  1953; and s e c t ,  A b b re v ia ta e  N annf. è x ' T s v e le v j  'which was
\

v a l i d a t e d  i n  1974, and w i l l  be p ro v id e d  w i th  a d e s c r i p t i o n  i n  a
t

f u t u r e  p a p e r  i n  th e  s e r i e s  'N o tu la e  S y s te m a t ic a e  ad F lo ram  Europaeam  

S p e c t a n t e s * ,  S e c t ,  S ubbu lbosae  F r i e s  ex A ndersson  i s  a p o s s i b l e  

name f o r  th e  s e c t i o n  now named Bolbophorum A, & G r , ,  b u t  i n  my 

o p in io n  th e  s e c t i o n  does n o t  a d e q u a te ly  c i r c u m s c r ib e  th e  r a n g e  o f
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s p e c i e s  now in c lu d e d  i n  s e c t .  Bolbophorum, s in c e  i t  i s  b a s e d  on 

P. a l p i n a  and P. bulbosia a lo n e ,

d) F .  Hermann (1 9 3 9 ):  

s e c t .  OGHLOPOA A. & Gr.

s e c t .  PANDEMOS A. & Gr.
emend. F . Hermann

s e c t .  MAGROPOA F . Hermann

s e c t .  HOMALOPOA Dumort.

s e c t ,  OREINOS A. & Gr,
emend. F . Hermann

- unchanged,

=  s e c t ,  GOENOPOA A. & Gr. 

s e c t ,  POA

s e c t ,  GENISIA A. & G r,

-  unchanged,

-  unchanged,

=  s e c t ,  OREINOS A. & G r, emend, N annf, 

s e c t ,  ABBREVIATAE N annf .  

s e c t .  NANOPOA J .R .E .  

s e c t ,  BOLBOPHORUM A. & Gr, p . p .

=  s e c t .  TIGHOPOA A. & Gr,

s e c t ,  STENOPOA A, & Gr, p . p .

=  s e c t ,  STENOPOA A. & Gr, p . p .

=  s e c t ,  BOLBOPHORUM A. & Gr, p . p .  

Hermann a t t e m p ts  to  rem ould some o f  A scherson  and G raebner*s  s e c t i o n s  

i n  o r d e r  to  make them more w o rk a b le ,  b u t  f a i l s  to  t a c k l e  s e c t .  O re in o s  

and s e c t ,  Bolbophorum s a t i s f a c t o r i l y .  He makes no r e f e r e n c e  t o ,  and

a p p e a rs  to  have been  unaware o f ,  N a n n fe ld t* s  c o n t r i b u t i o n s  to  th e
/

c l a s s i f i c a t i o n ,  a l th o u g h  he q u o te s  Lindman*s (1926) a r ra n g e m e n t  i n

Holmberg*s *Skand inav iens  F l o r a * .  S ince  Lindman does n o t  p ro d u ce  
i i

any new g ro u p in g s  which have rem ained  to  be a c c e p te d  a t  th e  p r e s e n t

t im e ,  h i s  c l a s s i f i c a t i o n  has  n o t  been in c lu d e d  i n  t a b l e  1 .1 ,  b u t

th e  p r e s e n t  e q u i v a l e n t s  o f  h i s  s e c t i o n s  a re  as f o l l o w s :

s e c t ,  ANNUAE Lindman =  s e c t ,  OGHLOPOA A. & Gr,

s e c t ,  PRATENSES Lindman =  s e c t ,  GOENOPOA H yl,

s e c t ,  POA

s e c t ,  HYLOPOA A. & Gr,
emend, F . Hermann

s e c t ,  LEPTOPOA F . Hermann 

s e c t ,  BOLBOPOA F . Hermann
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s e c t .  ALPINAE Lindman =  s e c t .  CENISIA A. & Gr.

s e c t .  OREINOS N annf.

s e c t .  BOLBOPHORUM A. & Gr. p . p .

-  unchanged.

-  unchanged.

- unchanged.

=  s e c t .  BOLBOPHORUM A. & Gr. p . p .

Hermann (1939) e v i d e n t l y  b a sed  h i s  s e c t ,  B olbopoa on Lindman*s 

s e c t .  A r e n a r i a e ,  s i n c e  b o th  have th e  e f f e c t  o f  s e p a r a t i n g  th e  

members o f  s e c t ,  Bolbophorum A, & Gr, w i th  bu lbous  s tem  b a s e s  from  

th o s e  w i t h  c o l l a r s  o f  b a s a l  l e a f  s h e a t h s ,

e )  Ja n c h e n  (1 9 5 5 ) :

s e c t ,  HOMALOPOA Dumort, 

s e c t .  TIGHOPOA A. & Gr, 

s e c t .  STENOPOA Dumort. 

s e c t ,  ARENARIAE Lindman

s e c t .  OGHLOPOA A. & Gr, -  unchanged.

s e c t ,  PANDEMOS A. & Gr,

s u b s e c t ,  TRIVIALES (N a n n f . )  J i i ro k ek  =  s e c t ,  GOENOPOA H yl.

s u b s e c t .  PRATENSES J i r é s e k  =  s e c t .  POA

s e c t .  LEPTOPHYLLAE J .R .E .

s e c t ,  OREINOS A. & Gr.

s u b s e c t .  GENISIAE (A. & G r . )  Janchen  =  s e c t .  GENISIA A. & Gr.

s u b s e c t .  LAXAE J i r a s e k  =  s e c t ,  OREINOS A. & Gr.

s e c t ,  HOMALOPOA Dumort, 

s e c t .  TIGHOPOA A. & Gr, 

s e c t .  HYLOPOA A. & Gr,

s u b s e c t .  PALUSTRES Jan ch en  

s u b s e c t .  NEMORALES Janchen  

s e c t ,  BOLBOPHORUM A. & Gr, 

s u b s e c t ,  BULBOSAE J i r a s e k  

s u b s e c t ,  ALPINAE Ja n ch e n

-  unchanged ,

-  unchanged ,

=  s e c t ,  STENOPOA Dumort, p . p .

=  s e c t ,  STENOPOA Dumort, p . p .

=  s e c t ,  BOLBOPHORUM A. & Gr, p .p .  

=  s e c t ,  BOLBOPHORUM A. & G r, p .p .

J a n ch e n * s  c l a s s i f i c a t i o n  does n o t  i n c lu d e  s e c t ,  Macropoa F .  Hermann,
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s e c t ,  A b b r e v ia ta e  Nannf. o r  s e c t ,  Nanopoa J . R . E . ,  as t h e s e  f a l l  

o u t s i d e  th e  g e o g r a p h ic a l  a r e a  c o v e re d  by the  F l o r a .  H is s u b s e c t i o n a l  

c l a s s i f i c a t i o n  i s  c l o s e l y  m o d e l le d  upon t h a t  o f  J i r a s e k  (1934 , 1935) 

b u t  w h i le  some o f  J i r a s e k ' s  e p i t h e t s  a re  ta k e n  u p ,  o t h e r  s u b s e c t io n s  

a r e  re-nam ed  a f r e s h  by J a n ch e n .  The fo l lo w in g  l i s t  g i v e s  th o s e

s u b s e c t io n s  o f  Janchen*s which a p p e a r  to  be i d e n t i c a l  w i th  th o se
1

o f  J i r a s e k * s  c l a s s i f i c a t i o n :

s e c t ,  OREINOS s u b s e c t ,  CENISIAE Janchen  =  s u b s e c t ,  GRANITICAE J i r a s e k

s e c t ,  HYLOPOA s u b s e c t ,  NEMORALES Janchen  =  s u b s e c t ,  BREVILIGULATAE
J i r a s e k

s u b s e c t ,  PALUSTRES Janchen  =  s u b s e c t ,  LONGILIGULATAE
J i r a s e k

s e c t ,  BOLBOPHORUM s u b s e c t ,  ALPINAE Janchen  =  s u b s e c t ,  CAESPITOSAE
J i r d s e k

Jan ch en  does n o t  i n d i c a t e  th e  a u th o r s h ip  o f  th e  t a x a  em ployed 

i n  h i s  c l a s s i f i c a t i o n ;  where t h e s e  a re  i d e n t i c a l  w i th  th o s e  o f  

J i r a s e k  I  have  u sed  J i r a s e k * s  name as a u th o r ,  and e l s e w h e r e  I  have 

assumed t h a t  Janchen  i s  th e  a u th o r ,

f )  P ro b a to v a  (1 9 7 1 ) :

s e c t ,  OCHLOPOA A, & Gr, -  unchanged,

s e c t ,  COENOPOA H yl. -  unchanged,

s e c t ,  POA

s u b s e c t ,  PRATENSES Jirasek»- ■ =  s e c t ,  POA

s u b s e c t ,  MALAGANTHAE P ro b a to v a  =  s e c t ,  GENISTA A, & Gr, 

s e c t ,  MAGROPOA F ,  Hermann -  unchanged ,

s e c t ,  HOMALOPOA Dumort, -  unchanged ,

s e c t ,  OREINOS A. & Gr, -  unchanged ,

s e c t ,  TIGHOPOA A, & Gr, -  unchanged ,

s e c t ,  STENOPOA Dumort,

s u b s e c t ,  NEMORALES P ro b a to v a  =  s e c t ,  STENOPOA Dumort, p , p ,

s u b s e c t ,  STERILES P ro b a to v a  =  s e c t ,  STENOPOA Dumort, p , p .
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s e c t .  ABBREVIATAE N a n n f . ( i n e d . ) -  unchanged.

s e c t .  ALPINAE H egetschw . =  s e c t .  BOLBOPHORUM

S e c t .  L e p to p h y l la e  J .R .E .  and s e c t .  Nanopoa J .R .E .  a r e  n o t  i n c l u d e d

in  the  c l a s s i f i c a t i o n ,  as th e  s p e c i e s  in v o lv e d  a r e  n o t  known i n

th e  a r e a  c o v e re d  by P ro b a to v a * s  p a p e r .

The h ig h  l e v e l  o f  ag reem en t  betw een P ro b a to v a * s  s y s te m  and 

th e  p r e s e n t  one i s  a l l  th e  more rem ark ab le  f o r  t h e  f a c t  t h a t  an 

e n t i r e l y  d i f f e r e n t  g e o g r a p h i c a l  a r e a  i s  covered  by e a c h  c l a s s i f i c a t i o n ,

g) T sv e le v  (1 9 7 2 ) :

s e c t ,  OCHLOPOA A. & Gr, -  unchanged,

s e c t ,  COENOPOA H yl, -  unchanged,

s e c t ,  POA =  s e c t ,  POA

s e c t ,  GENISTA A. & Gr, 

s e c t ,  BOLBOPHORUM A. & Gr, 

s e c t ,  MAGROPOA F .  Hermann -  unchanged#

s e c t ,  HOMALOPOA Dumort, -  unchanged,

s e c t ,  STENOPOA Dumort, =  s e c t ,  TIGHOPOA A. & Gr,

s e c t ,  STENOPOA Dumort. 

s e c t ,  ABBREVIATAE N annf, ex  Tsv. -  unchanged ,
A  ■ /  ;_-v

S e c t ,  L e p to p h y l l a e  J . R . E . ,  O re in o s  A. & Gr, and Nanopoa J .R .E .  a r e  

n o t  in c lu d e d  i n  th e  c l a s s i f i c a t i o n ;  i n  th e  c a se  o f  s e c t ,  L e p to p h y l l a e  

and s e c t ,  Nanopoa, th e  t a x a  f a l l  o u t s i d e  th e  g e o g r a p h i c a l  ra n g e  

o f  th e  p a p e r ,  w h i le  i n  th e  c a se  o f  s e c t ,  O re in o s ,  T s v e le v  a p p e a r s  

to  have o v e r lo o k e d  th e  o c c u r r e n c e  o f  P, l a x a  in  th e  U k r a in e .

The m ost u n u s u a l  a s p e c t  o f  t h i s  c l a s s i f i c a t i o n  i s  th e  v e r y  b ro a d  

v ie w  o f  s e c t ,  Poa, w hich i s  t a k e n  by T sv e le v  to i n c l u d e  b o th  

s e c t ,  G e n i s ia  and s e c t ,  Bolbophorum, In  my o p i n i o n ,  t h i s  d r a s t i c  

am algam ation  i s  n o t  s u p p o r te d  by the  e v id e n c e  e i t h e r  from  

m o r p h o l o g ic a l ,  a n a to m ic a l  o r  k a r y o l o g i c a l  s o u r c e s .
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1 .5  Nome n e 1a t u r  a 1 c o n s i d e r a t i o n s .

In  e s t a b l i s h i n g  th e  c o r r e c t  names f o r  th e  E uropean  s e c t i o n s  

o f  P oa , n o t  o n ly  m ust  th e  s e c t i o n s  be a d e q u a te ly  c i r c u m s c r i b e d ,  

b u t  th ey  m ust  a l s o  be named i n  a c c o rd a n c e  w i th  th e  I n t e r n a t i o n a l  

Rules o f  B o t a n ic a l  N om enc la tu re  (1 1 th  é d i t i o n ,  S e a t t l e  C ongress  

1968; F .A . S t a f l e u  e t  a l . ,  1972) .  I t  i s  r e g r e t t a b l e  t h a t  so l i t t l e  

a t t e n t i o n  has  h i t h e r t o  been  p a id  to  t h i s  m a t t e r ,  s i n c e  a r i c t  

o b se rv a n c e  o f  th e  Code i s  a p r e r e q u i s i t e  o f  a s t a b l e  f u t u r e  

no m en c la tu re  •

P r o v i s io n s  o f  th e  code h av in g  a d i r e c t  b e a r in g  on th e  naming 

o f  European s e c t i o n s  o f  Poa a re  as fo l lo w s  ( th e y  have been  

p a ra p h r a s e d  f o r  b r e v i t y ) :

A r t i c l e  7.

The type  o f  a name o f  a tax o n  i s  d e te rm in e d  from  th e  d e s c r i p t i o n  

accompanying i t s  f i r s t  v a l i d  p u b l i c a t i o n .  ( A r t i c l e s  32 to  45 

d e f in e  * v a l id  p u b l i c a t i o n * ) .

A r t i c l e  11.

The c o r r e c t  name f o r  any tax o n  from  th e  ran k  o f  f a m i ly  to  th e  

r an k  o f  genus i n c l u s i v e  i s  th e  e a r l i e s t  l e g i t i m a t e  name a t  t h a t  

r a n k .  This i s  known as th e  ’r u l e  o f  p r i o r i t y * .

Below th e  rank  o f  g e n u s ,  th e  c o r r e c t  name i s  th e  c o m b in a t io n  o f  

th e  g e n e r i c  ( o r  s p e c i f i c )  name w i th  th e  e a r l i e s t  l e g i t i m a t e  e p i t h e t  

a t  t h a t  rank  ( b u t  see  a r t i c l e  2 2 ) .

The p r i n c i p l e  o f  p r i o r i t y  i s  l i m i t e d ,  i n  S p e rm a to p h y ta ,  to  

1 s t  May, 1753 ( A r t i c l e  1 3 ) .

A r t i c l e  21.

The name o f  a s u b d i v i s i o n  o f  a genus i s  a c o m b in a t io n  o f  a  

g e n e r i c  name and a s u b d i v i s i o n a l  e p i t h e t  c o n n e c te d  by a te rm  

( e . g .  * s e c t io n * )  d e n o t in g  i t s  r a n k .
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A r t i c l e  22.

The subgenus and s e c t i o n  ( b u t  n o t  s u b s e c t io n  o r  low er 

s u b d i v i s i o n )  which i n c lu d e s  th e  type  s p e c i e s  o f  t h e  genus 

b e a r s  the  g e n e r i c  name u n a l t e r e d  as i t s  e p i t h e t ,  w i t h o u t  

c i t a t i o n  o f  th e  a u th o r* s  name.

A r t i c l e  35 .

A new name p u b l i s h e d  on o r  a f t e r  1 s t  J a n u a r y ,  1953 w i th o u t  

a c l e a r  i n d i c a t i o n  o f  r a n k  o f  th e  tax o n  c o n c e rn e d  i s  n o t  v a l i d l y  

p u b l i s h e d .

F o r  such  names p u b l i s h e d  b e f o r e  t h a t  d a t e ,  th e  c h o ic e  made 

by th e  f i r s t  a u th o r  who a s s ig n e d  a d e f i n i t e  rank  to  th e  tax o n  

c o n cern ed  i s  to  be f o l lo w e d .

A r t i c l e  36 .

In  o r d e r  to  be v a l i d l y  p u b l i s h e d ,  a name o f  a new ta x o n  

p u b l i s h e d  on o r  a f t e r  1 s t  J a n u a r y ,  1935 m ust be accom panied  by 

a L a t in  d e s c r i p t i o n  o r  d i a g n o s i s  o r  by a r e f e r e n c e  to  a p r e v i o u s l y  

p u b l i s h e d  L a t in  d e s c r i p t i o n  o r  d i a g n o s i s  o f  the  t a x o n .

A r t i c l e  37 .

P u b l i c a t i o n  on o r  a f t e r  1 s t  J a n u a r y ,  1958 o f  th e  name o f  a 

new tax o n  o f  th e  rank  o f  f a m i ly  o r  be low  i s  v a l i d  o n ly  when th e  

n o m e n c la tu r a l  ty p e  i s  i n d i c a t e d .

Some o f  th e  p a r t i c u l a r  c a se s  where th e  c h o ic e  o f  a name 

f o r  a s e c t i o n  o f  Poa was d e te rm in e d  by an a r t i c l e  o f  th e  Code 

a re  g iv e n  be low .

a) The ty p e  o f  Poa s e c t .  T ichopoa A. & G r. i s  P. c o m p re s s a , 

s i n c e  a l th o u g h  th e  ty p e  s p e c i e s  was n o t  i n d i c a t e d  by th e  a u t h o r s ,  

the  d e s c r i p t i o n  o f  th e  s e c t i o n  c l e a r l y  i n d i c a t e s  t h a t  th e  s e c t i o n  

i s  b a se d  on t h a t  s p e c i e s  ( A r t i c l e  7 ) .

b) The c o r r e c t  name f o r  th e  s e c t i o n  f i r s t  p ro p o s e d  as s e c t .
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T r i v i a l e s  Nannf. i s  s e c t .  Coenopoa H y l.  N a n n f e ld t  (1935) f a i l e d  

to  p ro v id e  a L a t in  d i a g n o s i s  o r  d e s c r i p t i o n ,  c o n t r a r y  to  A r t i c l e  

36; th e  p r o v i s i o n  o f  th e  second  p a r t  o f  A r t i c l e  35 would a l s o  

a p p ly  even  i f  a d e s c r i p t i o n  had been  p r o v id e d ,  s i n c e  th e  r a n k  o f  

th e  group i s  n o t  s p e c i f i c a l l y  s t a t e d  ( a l t h o u g h  N a n n f e ld t  c l e a r l y  

had th e  ra n k  o f  s e c t i o n  i n  m in d ) .  S in c e  H y la n d e r  (1953) p ro d u ce d  

a d i f f e r e n t  name f o r  th e  s e c t i o n ,  t o g e t h e r  w i th  a d i a g n o s i s  i n  L a t i n  

which v a l i d a t e d  th e  name, h i s  name s t a n d s .

c) The c o r r e c t  name f o r  s e c t .  Bolbophorum A. & Gr. i s  a r a t h e r  

t r i c k y  q u e s t i o n ,  s i n c e  t h e r e  i s  an e a r l i e r  name ( s e c t .  S ubbu lbosae  

F r i e s  ex  A ndersson) w hich i s  a p o s s i b l e  c a n d id a te  f o r  th e  

s e c t i o n a l  name, and was a d o p te d  by N a n n f e ld t  (1935) i n  p r e f e r e n c e  

to  s e c t .  Bolbophorum. A sch e rso n  & G r s b n e r ’s name, p u b l i s h e d  in  

1900, d id  n o t  r e q u i r e  a L a t i n  d i a g n o s i s  ( A r t i c l e  3 5 ) .  I t  w as , 

how ever ,  n e c e s s a r y  f o r  i t s  r a n k  to  be e x p l i c i t l y  s t a t e d .  The 

r an k  o f  th e  v a r i o u s  t a x a  i n  A sch e rso n  & G raebner*s  f l o r a  was 

i n d i c a t e d  by means o f  a t y p o g r a p h i c a l  c o n v e n t io n  o f  symbols and 

i n d e n t a t i o n s ,  which was e x p la i n e d  on th e  f l y - l e a f  o f  th e  unbound 

p a r t s  o f  th e  F l o r a .  A lthough  J i r a s e k  (1935) was c o n s id e r e d  by 

some a u th o r s  to  have 'v a l i d a t e d *  A sche rson  & G r a e b n e r 's  name, 

which th e y  c i t e  as s e c t .  Bolbophorum (A. & G r .)  J i r a s e k ,  e . g .

T sv e le v  (1 9 6 8 ) ,  t h i s  i s  n o t  n e c e s s a r y  as 'Bolbophorum* had 

a l r e a d y  been  d e s ig n a t e d  as a s e c t i o n  by i t s  o r i g i n a l  a u t h o r s .

The e a i l i e r  name, s e c t .  S u b b u lb o sae  F r i e s  ex A n d ersso n ,  was 

a p p l i e d  o n ly  to  P. a l p i n a  and P. b u lb o s a  and does n o t  a d e q u a t e ly  

c i r c u m s c r ib e  the  g r o u p .  S e c t .  A lp in a e  H ege tsc h w .,  a n o th e r  

e a r l i e r  e x c lu d e d  name, h a s  ah e v en  n a r ro w e r  c i r c u m s c r i p t i o n .

d) The name Poa s e c t .  Pandemos A. & Gr. i s  i l l e g i t i m a t e ,  s i n c e  

a c c o r d in g  to  A r t i c l e  22 th e  name o f  th e  s e c t i o n  c o n ta i n in g  th e  

type  s p e c i e s  o f  th e  genus ( P. p r a t e n s i s ) s h a l l  be th e  same as 

t h a t  o f  th e  g e n u s ,  i . e .  Poa s e c t .  Poa .
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e) The names o f  s e c t .  A b b re v ia ta e  Nannf. and s e c t .  M acropoa F .  Hermann 

were i n v a l i d  when p u b l i s h e d ,  s i n c e  as they  were p u b l i s h e d  a f t e r  

J a n u a ry  1 s t ,  1935 a L a t in  d i a g n o s i s  i s  r e q u i r e d .  I n  t h e  l a t t e r  c a s e ,  

T sv e le v  p ro v id e d  a L a t in  d i a g n o s i s  ( a l b e i t  a v e r y  b r i e f  one )  i n  1972, 

w h i le  i n  th e  fo rm er  c a se  he d id  n o t  r e c o g n iz e  th e  s e c t i o n  u n t i l  1974, 

i n  h i s  p a p e r  p u b l i s h e d  im m ed ia te ly  p r i o r  to  th e  a p p e a ra n c e  o f  th e  

F l o r a  o f  th e  European P a r t  o f  th e  USSR.

A dherence to  Recommendation 73C (b) o f  th e  Code r e q u i r e s  t h a t  

c e r t a i n  changes be made i n  th e  o r th o g ra p h y  o f  s p e c i f i c  names c o n s i s t i n g  

o f  th e  g e n i t i v e  form o f  a p e r s o n ' s  name :

P. f o n t q u e r i i  s h o u ld  r e a d  P. f o n t q u e r i ;

P. m o l i n e r i i  s h o u ld  r e a d  P. m o l i n e r i ;
i

P. rehm anni s h o u ld  r e a d  P. r e h m a n n i i .

A r t i c l e  73 a l s o  r e q u i r e s  t h a t  the  l e t t e r  i  i s  to  be r e p l a c e d  

by a l e t t e r  j when o c c u p y in g  th e  position of a c o n s o n a n t .  This  

r e s u l t s  i n  o n ly  one change o f  s p e l l i n g  o f  an e p i t h e t  o f  a E u ropean  

s p e c i e s ;  P. i u b a t a  s h o u ld  r e a d  P. j u b a t a .

1 .6  C h a r a c t e r s  employed i n  s e c t i o n a l  d ia g n o s e s .

The d i a g n o s i s  o f  a s e c t i o n  sh o u ld  i d e a l l y  c o n t a i n  th o s e  c h a r a c t e r s  

whose s t a t e s  i n  th e  s e c t i o n  c o n c e rn e d  b e s t  s e rv e  to  d i s t i n g u i s h  i t  f rom  

s p e c i e s  o f  o t h e r  s e c t i o n s .  S in g le  c h a r a c t e r s  o c c a s i o n a l l y  p e r m i t  

s e c t i o n s  to  be r e c o g n iz e d  w i t h o u t  f u r t h e r  r e f e r e n c e  to  a d d i t i o n a l

c h a r a c t e r s ,  b u t  more commonly one i s  o b l ig e d  to employ c o m b in a t io n s

o f  more th a n  one c h a r a c t e r .  A s è c t i o n a l  d e s c r i p t i o n ,  on th e  o t h e r  h a n d ,

would c o n t a i n  ( in  a d d i t i o n  to  su c h  c h a r a c t e r s )  th o s e  c h a r a c t e r s  i n  w hich
i

th e  s e c t i o n  c o n cern ed  has  a c h a r a c t e r i s t i c  s t a t e ,  o r  f o r  w hich  th e y  a r e  

a c o n s t a n t  a t t r i b u t e ,  b u t  which may a ls o  o c c u r  i n  some o r  a l l  o f  th e  

o t h e r  s e c t i o n s  o f  th e  genus and which a re  thus  o f  l i t t l e  v a lu e  i n  th e  

d i a g n o s i s  o f  th e  s e c t i o n .  F o r  t h i s  r e a s o n ,  c h a r a c t e r s  a re  u s e d  i n  a 

d e s c r i p t i o n  which can  be o b s e rv e d  th ro u g h o u t  the  r a n g e  o f  s p e c i e s .

S in c e  no u s e f u l  p u rp o se  would be s e rv e d  by i n c l u d in g  su c h  n o n - d i a g n o s t i c
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c h a r a c t e r s ,  th e  f o l lo w in g  l i s t  i s  a much a b b r e v ia t e d  s e l e c t i o n  

o f  th e  f u l l  range  o f  a v a i l a b l e  c h a r a c t e r s ,  which a re  d e s c r i b e d  in  

g r e a t e r  d e t a i l  i n  c h a p te r  5.

1. L i f e  form o f  th e  p l a n t .

The g r e a t  m a j o r i t y  o f  s p e c i e s  o f  Poa a re  p e r e n n i a l .  Among 

th e  European  s p e c i e s ,  th e  annua l h a b i t  i s  p e c u l i a r  to  P. annua

and P. i n f i r m a  ( s e c t .  Ochlopoa) and to  the  u n p la c e d  s p e c i e s
I

P. i u b a t a . E lsew h e re ,  annua l  s p e c i e s  a re  q u i t e  r a r e ;  m ost f a l l  

i n t o  th e  two r e l a t e d  s e c t i o n s  Ochlopoa A. & Gr. and D iv e r s ip o a  

V. J i r a s e k ,  (B or ,  1948; C h rtek  & J i r i s e k ,  1962).

2 . P re se n c e  o r  absence  o f  rh izom es and s t o l o n s .

One o f  the  m ost fu n d am en ta l  components o f  the  g ro w th -fo rm  o f  

th e  g r a s s ,  the  r h iz o m e / s to lo n  sy s tem  f o r  a c h ie v in g  v e g e t a t i v e  s p r e a d  

in v o lv e s  s p e c i a l i z e d  s h o o ts  whose p re se n c e  o r  absence  forms 

one o f  th e  main c r i t e r i a  u sed  in  d iv id in g  the  genus i n t o  s e c t i o n s .  

Rhizomes a re  d e f in e d  as unde rg round  sh o o ts  (which i n  Poa a re  o f  

d e t e r m i n a t e  g r o w th ) ,  w h i le  s t o l o n s  a re  e p ig e a l  s h o o ts  which 

p e r i o d i c a l l y  r o o t  a t  th e  n o des .

3 .  Compactness o f  the  t u s s o c k .

T his  c h a r a c t e r  i s  d i f f i c u l t  to  q u a n t i f y ,  b e in g  a f u n c t i o n  o f  

t h e  d e g re e  o f  b ra n c h in g  and new s h o o t  p r o d u c t io n  ( " t i l l e r i n g " )  a t  

th e  b a se  o f  th e  s tem ; th e  o v e r a l l  appearance  o f  th e  t u s s o c k  i s

a l s o  i n f l u e n c e d  by th e  r h iz o m e / s to lo n  sy s tem , i f  p r e s e n t .

4 . O r i e n t a t i o n  o f  th e  new s h o o t s .

I n n o v a t io n s  -  new s h o o ts  a r i s i n g  a t  the  base  o f  th e  s tem  -

may a r i s e  e x t r a v a g i n a l ly  o r  i n t r a v a g i n a l l y .  In  th e  f o rm e r ,  

th e  s h o o t s  a r i s e  from buds s u b te n d e d  o n ly  by a s p e c i a l i z e d  b l a d e l e s s  

s h e a t h  o r  c a t a p h y l l  (V ic k e ry ,  1970, p .  152); i n  th e  l a t t e r ,  th e  

s h o o t  buds a re  e n c lo s e d  w i t h in  b l a d e - b e a r in g  l e a f  s h e a t h s ,  w hich 

a r e  more o r  l e s s  im b r ic a te d  a t  th e  base  o f  the  s tem  and t y p i c a l l y  

( s e c t .  Bolbophorum) decay  to  le a v e  a f ib r o u s  c o l l a r  s h e a t h i n g  th e
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lower p a r t  o f  th e  s tem . S ince  th e  c a t a p h y l l s  a re  c a d u c o u s ,  th e  

type o f  s h o o t  in n o v a t io n  i s  e a s i l y  o b se rv e d  in  m atu re  s p e c im e n s .

5 . Angle o f  a s c e n t  and s i z e  o f  s tem  b a s e .
/

Though th e  s tem  base  i s  u s u a l l y  p r o p o r t i o n a t e  i n  s i z e  to  th e
/

r e s t  o f  th e  p l a n t ,  i t  becomes b u lb o u s - th ic k e n e d  i n  a few s p e c i e s  

o f  s e c t .  Bolbophorum, and i s  s t r o n g l y  compressed i n  s e c t .

Homalopoa. The a n g le  a t  which the  s tem  a r i s e s  from  th e  r o o t s t o c k  

i s  im p o r ta n t  in  d i s t i n g u i s h i n g  s e c t ,  G e n is ia  from s e c t .  Poa . In  

s e c t .  G e n i s i a ,  th e  s tem  a r i s e s  a t  o n ly  a sm a l l  a n g le  from  the  

h o r i z o n t a l  a t  f i r s t ,  s u b s e q u e n t ly  c u rv in g  upwards; ' g e n i c u l a t e -  

a sce n d e n t*  i s  a p h ra s e  sometimes employed in  d e s c r i b i n g  t h i s  

c h a r a c t e r  s t a t e ,  though more p r o p e r l y  t h i s  s'hould o n ly  be u se d  

when d e s c r i b i n g  a s tem  which tu rn s  th ro u g h  a p ro m in e n t  a n g le  a t
i

one o f  th e  low er n o d e s ,  e . g .  i n  some forms o f  P. c o m p re ssa .

In  s e c t .  Poa , th e  s tem  a r i s e s  more o r  l e s s  v e r t i c a l l y  from  th e  

apex o f  th e  rh izom e.

6 . Width o f  l e a f  b l a d e .

This c h a r a c t e r  v a r i e s  o v e r  a v e r y  wide r a n g e ,  s e c t i o n  Homalopoa 

h a v in g  th e  b r o a d e s t  l e a v e s ,  and s e c t i o n  Nanopoa th e  n a r r o w e s t .

The range  o f  l e a f - w id t h s  w i t h in  i n d i v i d u a l  s e c t i o n s  i s  much 

n a r r o w e r ,  how ever, and p ro v id e s  one o f  th e  most e a s i l y  o b s e rv e d  

q u a n t i t a t i v e  s e c t i o n a l  c h a r a c t e r s .

7. Degree o f  f o l d i n g  o f  l e a f  b l a d e .

The b la d e  may be f l a t  o r  f o ld e d  a t  th e  k e e l ,  o r  c h a n n e l l e d  

( i n r o l l e d ) .  This  c h a r a c t e r  i s  m ost e a s i l y  o b se rv e d  i n  t r a n s v e r s e  

s e c t i o n s  o f  th e  l e a f  b l a d e ,  and i s  d i s c u s s e d  in  more d e t a i l  i n  th e  

i n t r o d u c t i o n  to  c h a p te r  6 .

8. Type o f  apex o f  l e a f  b l a d e .

Two a l t e r n a t i v e  s t a t e s  o f  t h i s  c h a r a c t e r  a re  r e c o r d e d ;  i n  

p r a c t i c e  t h e r e  i s  some g r a d a t io n  betw een the  one and th e  o t h e r .
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In  the  f i r s t ,  th e  l e a f  b la d e  t a p e r s  o n ly  v e ry  s l i g h t l y  i n  w id th  

from  base  to  t i p  b e f o r e  n a rro w in g  a b r u p t l y  i n t o  a c u c u l l a t e  o r  

'b o a t - s h a p e d *  apex . In  th e  se c o n d ,  the  b la d e  t a p e r s  g r a d u a l l y  

b e fo r e  t e r m in a t i n g  i n  an a c u te  p o i n t  ( f i n e l y  c u c u l l a t e  i f  c l o s e l y  

o b s e r v e d ) .  I f  th e  l a t t e r  s t a t e  o c c u r s ,  i t  i s  n e c e s s a r y  to  m easu re  

l e a f  b la d e  w id th s  a t  th e  base  o f  th e  b l a d e ,  f o r  c o m p a ra t iv e  

p u r p o s e s .

9 . Length  o f  l i g u l e .

This c h a r a c t e r  sometimes v a r i e s  betw een b a s a l  and c a u l i n e  

l e a v e s  ; f o r  t h i s  r e a s o n ,  u n l e s s  s p e c i a l l y  s t a t e d ,  c o m p a r iso n s  

a re  made betw een  l i g u l e s  o f  th e  upperm ost s tem  l e a v e s ,  where 

t h i s  f e a t u r e  i s  more e a s i l y  o b s e rv e d .

10. Type o f  apex o f  l i g u l e .

The type  o f  apex i s  a u s e f u l  d i a g n o s t i c  f e a t u r e ,  a l t h o u g h  

i t  i s  p a r t i a l l y  c o r r e l a t e d  w i th  th e  p r e v io u s  c h a r a c t e r :  v e r y  s h o r t  

l i g u l e s  (u n d e r  1 mm) a re  a lm o s t  i n v a r i a b l y  t r u n c a t e ,  w h i l e  l o n g e r  

l i g u l e s  may be t r u n c a t e ,  rounded  o r  f i n e l y  p o i n t e d ,  and s p e c i e s  

w i th  l i g u l e s  o v e r  5 mm in  l e n g t h  u s u a l l y  have a f i n e l y  p o i n t e d  

l i g u l e  w i th  an a c u te  apex . Longer l i g u l e s  a l s o  te n d  to  become 

l a c e r a t e d .

11. S c a b r i d i t y  o f  th e  s tem  below  th e  p a n i c l e .

The s tem  i s  u s u a l l y  smooth below  th e  p a n i c l e ;  i n  m ost  o f  

th e  few s p e c i e s  w i th  c a u l i n e  a c u l e o l i ,  t h e s e  a re  c o n f in e d  to  th e  

u p p e r  p a r t .

12. Shape o f  th e  s te m  in  c r o s s - s e c t i o n .

E x c e p t  f o r  two s p e c i e s  -  P. com pressa  and P. r e h m a n n i i  -  

a l l  th e  E uropean  s p e c i e s  o f  Poa have a s tem  which i s  more o r  l e s s  

t e r e t e  i n  c r o s s - s e c t i o n ,  though as m en tio n ed  in  (5) above th e  

b a se  o f  th e  s tem  i s  s t r o n g l y  com pressed  i n  s e c t .  Homalopoa.
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13. Shape o f  th e  p a n i c l e  b ra n c h e s  i n  c r o s s - s e c t i o n .

The p a n i c l e  b ran c h e s  a re  u s u a l l y  t e r e t e ;  w here  th e y  a re  

s u l c a t e ,  a u s e f u l  d i a g n o s t i c  f e a t u r e  i s  p ro v id e d  e i t h e r  f o r  th e  

s e c t i o n s :  A b b r e v ia t a e ,  Nanopoa; o r  f o r  th e  s p e c i e s  o f  s e c t .  O r e in o s :  

P. f l e x u o s a , P. l a x a .

14. S c a b r i d i t y  o f  p a n i c l e  b r a n c h e s .

A c u le o l i  may be e n t i r e l y  a b s e n t ,  o r  i f  p r e s e n t  t h e i r  d e n s i t y  

may v a r y  o v e r  a wide r a n g e .  S e v e ra l  s e c t i o n s  o f  Poa i n  E urope a re  

d i s t i n g u i s h e d  by h a v in g  s p e c i e s  w i th  smooth p a n i c l e - b r a n c h e s .

15. Number o f  f l o r e t s  in  e ach  s p i k e l e t .

This  c h a r a c t e r  i s  o f  o n ly  m a r g in a l  u t i l i t y  a t  th e  l e v e l  o f  

th e  s e c t i o n s .  S in ce  th e  range  o f  numbers i s  s m a l l  -  r a r e l y  l e s s  th a n  

two, r a r e l y  more th a n  s i x  -  and i n t r a s p e c i f i c  v a r i a t i o n  so  l a r g e ,  

t h i s  c h a r a c t e r  i s  c h i e f l y  n o te d  when d e s c r i b i n g  s e c t .  Bolbophorum , 

in  which s e v e r a l  s p e c i e s  commonly have up to  t e n  f l o r e t s  i n  a 

s i n g l e  s p i k e l e t .

16 . Indumentum o f  th e  v e in s  and i n t e r - v e i n  s u r f a c e s  o f  th e  lemma.

The lemma may be c o m p le te ly  g l a b r o u s ,  o r  may b e a r  h a i r s  on th e

v e in s  a n d /o r  on th e  a b a x ia l  s u r f a c e  betw een th e  v e i n s .  The h a i r s  on 

th e  v e in s  a re  g e n e r a l l y  r a t h e r  long  and s i l k y ,  w hereas  th o s e  w hich 

c l o t h e  th e  i n t e r - v e i n  s u r f a c e s  a r e  u s u a l l y  s h o r t e r  and a r e  more o r  

l e s s  a d p r e s s e d .

17. Wool on th e  c a l l u s  a t  th e  ba se  o f  th e  lemma.

The amount o f  w oo l ,  i f  p r e s e n t ,  v a r i e s  so g r e a t l y  t h a t  i t s  

q u a n t i t y  i s  o f  l i t t l e  v a lu e  as a d i a g n o s t i c  c h a r a c t e r .  Absence o f  

wool, on th e  o t h e r  h a n d ,  i s  a u s e f u l  s e c t i o n a l  a t t r i b u t e .

18. P a l e a  k e e l  d e n t i t i o n  and indumentum.

Whereas u n i c e l l u l a r  h a i r s  and a c u l e o l i  a r e  n o t  g e n e r a l l y  

c o n s id e r e d  as a s p e c t s  o f  a s i n g l e  c h a r a c t e r ,  t h i s  d i s t i n c t i o n  

b re a k s  down when c o n s id e r in g  th e  p a l e a  k e e l s .  They may be a c u l e o l a t e



31 .

along  t h e i r  whole l e n g t h ,  o r  th e  t e e t h  may be r e p l a c e d  f o r  a 

v a ry in g  d i s t a n c e  from th e  b a se  by u n i c e l l u l a r  h a i r s .  In  s e c t .

O chlopoa, th e s e  h a i r s  e x te n d  th e  f u l l  l e n g t h  o f  th e  p a l e a  k e e l s .

19. A n ther  l e n g t h .

Though t h i s  i s  p o t e n t i a l l y  a v e r y  u s e f u l  c h a r a c t e r  f o r  

d i s t i n g u i s h i n g  s p e c i e s ,  i n s u f f i c i e n t  d a t a  has been  o b t a i n e d  to  

a l lo w  f u l l  u se  to  be made o f  i t  i n  th e  s e c t i o n a l  d i a g n o s e s .

S e c t .  Macropoa has a n th e r s  up to  3 .7  mm i n  l e n g t h ,  and t h i s  

f i g u r e  i s  u n l i k e l y  to  be e x c ee d e d  i n  any o t h e r  E u ropean  s p e c i e s ;  

a t  the  o t h e r  end o f  th e  s c a l e ,  s e c t .  A b b re v ia te  i s  d i s t i n g u i s h e d  

by i t s  v e ry  s h o r t  a n th e r s  ( 0 .6  -  0 . 8  mm i n  l e n g t h ) .

1 .7  S e c t i o n a l  d i a g n o s e s .

In  th e  d ia g n o s e s  which f o l l o w ,  c e r t a i n  a b b r e v i a t i o n s  a re  u s e d .  

'L eaves*  s ta n d s  f o r  l e a f  b l a d e s ;  m easurem ents  o f  t h e  l i g u l e  r e f e r  

to  i t s  l e n g th ;  'm a r g in a l  v e in s  '  o f  th e  lemma r e f e r s  to  th e  o u t e r
i

p a i r  o f  l a t e r a l  ( s u b m a rg in a l)  v e i n s .

POA subgenus POA.

S e c t .  OCHLOPOA A. & G r . , Syn. M i t t e l e u r .  F I .  1} 387 (1 9 0 0 ) .
/

Annual o r  p e r e n n i a l ,  l o o s e l y  o r  v e ry  l o o s e l y  t u f t e d ;  i n n o v a t io n s  

e x t r a v a g i n a l ,  s h o o ts  e r e c t  to  p rocum ben t,  p l a n t  som etim es s h o r t l y  

rh iz o m a to u s .  Leaves f l a t ,  1 - 3  mm w id e ,  a b r u p t l y  c o n t r a c t e d  a t  th e  

apex ; l i g u l e  1 -  1 .5  mm, t r u n c a t e .  Stem sm ooth , s l i g h t l y  c o m p re s se d .  

P a n ic l e  b ra n c h e s  t e r e t e ,  sm ooth . S p i k e l e t s  w i th  3 - 6  f l o r e t s .  Lemma 

h a i r y  o n ly  on th e  m a r g in a l  v e i n s ,  n o t  l a n a t e  a t  b a s e .  P a l e a  k e e l s  c i l i a t e  

a lo n g  t h e i r  whole l e n g t h .  A n th e rs  0 .2  -  2 .5  mm lo n g .  Type: P . annua L.

S e c t .  COENOPOA H y l . ,  B o ta n is k a  N o t i s e r  354 (1 9 5 3 ) .

P e r e n n i a l ,  w i th  a s h o r t  rh iz o m e ,  s t o l o n i f e r o u s , l o o s e l y  t u f t e d ;  

in n o v a t io n s  e x t r a v a g i n a l ,  s h o o ts  g e n i c u l a t e - a s c e n d e n t  to  e r e c t .  Leaves

1 -  4 .5  mm w id e ,  f l a t ,  t a p e r i n g  g r a d u a l l y  to  th e  apex ; l i g u l e  3 - 1 0  mm, 

a c u t e .  Stem sm o o th ,  t e r e t e .  P a n i c l e  b ra n c h e s  t e r e t e ,  d e n s e ly  s c a b r i d .
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S p i k e l e t s  w i th  1 - 4  f l o r e t s .  Lemma h a i r y  on th e  k e e l ,  g l a b r o u s  on 

the  m a r g in a l  v e i n s ;  n o t  o r  s p a r s e l y  l a n a t e  a t  b a s e .  P a l e a  k e e l s  

a c u l e o l a t e .  Type: P. t r i v i a l i s  L.

S e c t .  POA.

P e r e n n i a l ,  r h iz o m a to u s ,  l o o s e l y  to  d e n s e ly  t u f t e d ;  i n n o v a t io n s  

e x t r a v a g i n a l ,  s h o o ts  a r i s i n g  v e r t i c a l l y  from th e  s te m  b a s e .  Leaves 

f l a t  to  f o l d e d ,  0 . 8  -  4 mm w id e ,  t a p e r i n g  g r a d u a l l y  t o ,  o r  a b r u p t l y  

c o n t r a c t e d  a t ,  th e  apex ; l i g u l e  0 .5  -  1 ( -3 )  mm, rou n d ed  to  t r u n c a t e .

Stem sm ooth , t e r e t e .  P a n ic l e  b ra n c h e s  t e r e t e ,  s p a r s e l y  s c a b r i d .

S p i k e l e t s  w i th  3 - 5  f l o r e t s .  Lemma h a i r y  on th e  k e e l  and m a r g in a l  

v e i n s ,  c o p io u s ly  l a n a t e  a t  th e  b a s e .  P a le a  k e e l s  a c u l e o l a t e ,  o r  c i l i a t e  

i n  low er  h a l f .  A n th e rs  1 .4  -  2 mm lo n g .  Type: P. p r a t e n s i s  L.

S e c t .  GENISIA A. & G r . ,  Syn. M i t t e l e u r .  F I .  404 (1 9 0 0 ) .

P e r e n n i a l ,  r h iz o m a to u s ,  l o o s e l y  to  m o d e ra te ly  d e n s e ly  t u f t e d ;i I
i n n o v a t io n s  e x t r a v a g i n a l ,  s h o o ts  a r i s i n g  a t  f i r s t  o b l i q u e l y  from  th e  b a s e ,i
th e n  c u rv in g  upw ards .  Leaves f l a t ,  1 - 5  ram w id e ,  a b r u p t l y  c o n t r a c t e d  

a t  th e  apex ; l i g u l e  1 . 5 - 9  mm, a c u te  to  ro u n d ed .  Stem sm ooth , t e r e t e .  

P a n i c l e  b ra n c h e s  t e r e t e ,  s p a r s e l y  to  d e n s e ly  s c a b r i d .  S p i k e l e t s  w i th  

2 - 5  f l o r e t s .  Lemma h a i r y  on th e  k e e l  and m a r g in a l  v e i n s ,  m o d e r a te ly  

l a n a t e  a t  th e  b a s e .  P a le a  k e e l s  a c u l e o l a t e ,  o r  c i l i a t e  i n  low er  h a l f .  

A n th e rs  1 .5  -  2 .4  mm lo n g .  Type: P. c e n i s i a  A l l .

S e c t .  MACROPOA F .  Hermann, H e rc y n ia  2̂: 457, 459 (1939) ex  T s v e le v ,

Nov. S i s t .  V yssh . R a s t .  £ :  49 (1 9 7 2 ) .

P e r e n n i a l ,  r h iz o m a to u s ,  d e n s e ly  t u f t e d ;  b o th  ty p e s  o f  i n n o v a t io n s  

p r e s e n t .  Stem base  s t o u t ,  s h o o ts  a r i s i n g  o b l i q u e l y  a t  f i r s t .  Leaves 

1 - 5  mm w id e ,  t a p e r i n g  g r a d u a l l y  to  th e  apex ; l i g u l e  1 - 2  mm, o b t u s e .  

Stem sm o o th ,  t e r e t e .  P a n i c l e  b ra n c h e s  t e r e t e ,  w eak ly  s c a b r i d .  S p i k e l e t s  

w i th  2 - 5  f l o r e t s .  Lemma g l a b r o u s ,  n o t  l a n a t e  a t  th e  b a s e .  P a l e a  k e e l s  

a c u l e o l a t e .  A n th e rs  1 .5  -  3 .7  mm lo n g .  T y p e .:  P. l o n g i f o l i a  T r i n .
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S e c t .  HOMALOPOA D um ort. ,  Obs. gram . b e lg .  110, 113 ( 1 8 2 3 ) .

P e r e n n i a l ,  l a c k in g  r h iz o m e s ,  w i th  o r  w i th o u t  s h o r t  s t o l o n s ;  

d e n s e ly  t u f t e d ,  i n n o v a t io n s  e x t r a v a g i n a l .  Stem b a se  s t o u t ,  s t r o n g l y  

co m p ressed , e n c lo s e d  by f o ld e d  l e a f - s h e a t h s .  Leaves f l a t  to  f o l d e d ,

4 -  15 mm w id e ,  t a p e r i n g  g r a d u a l l y  to  th e  apex o r  a b r u p t l y  c o n t r a c t e d  

a t  th e  apex ; l i g u l e  1 - 5  mm, rounded  to  t r u n c a t e .  Stem sm ooth , 

somewhat com pressed  i n  low er h a l f .  P a n ic le  b ran c h e s  t e r e t e ,  

s p a r s e l y  to  d e n s e ly  s c a b r i d .  Lemma g l a b r o u s ,  o r  h a i r y  o n ly  on th e  

k e e l ,  l a n a t e  o r  n o t  a t  th e  b a s e .  P a le a  k e e l s  a c u l e o l a t e .  Type:

P. c h a i x i i  V i l l .

S e c t .  LEPTOPHYLLAE m i h i ,  i n e d .

P e r e n n i a l ,  s h o r t l y  s t o l o n i f e r o u s , l a c k in g  rh iz o m e s ;  d e n s e ly
I

t u f t e d ,  in n o v a t io n s  e x t r a v a g i n a l .  Stem base  s l e n d e r ,  e r e c t ,  w i th
!

numerous n o n - f lo w e r in g  s h o o t s .  Leaves s t r o n g l y  f o l d e d ,  0 . 2  -  0 .3  mm

w id e , a b r u p t l y  c o n t r a c t e d  a t  th e  apex ; l i g u l e  1 - 2  mm, ro u n d ed .

Stem sm oo th , r a t h e r  r i g i d .  P a n ic l e  b ran c h e s  s u l c a t e ,  d e n s e ly  s c a b r i d .
I  I i

Lemma s p a r s e l y  h a i r y  on th e  k e e l  and m a rg in a l  v e i n s ,  v e r y  s p a r s e l y

l a n a t e  a t  th e  b a s e .  P a le a  k e e l s  weakly  a c u l e o l a t e .  Type :

P. s t i r i a c a  F r i t s c h  & Hayek ex D o r f l e r .

S e c t .  OREINOS A. & G r . ,  Syn. M i t t e l e u r .  F l .  2: 400 (1900) emend. 

N a n n f . ,  Symb. B o t .  U p s a l .  21 ,  29 (1 9 3 5 ) .

P e r e n n i a l ,  w i t h o u t  rh iz o m e s ;  l o o s e l y  to d e n s e ly  t u f t e d ,  

i n n o v a t io n s  e x t r a v a g i n a l .  Stem base  s l e n d e r .  Leaves f l a t  to  f o l d e d ,  

0 .2  -  2 .5  mm w id e ,  t a p e r i n g  g r a d u a l l y  to  th e  apex ; l i g u l e  0 . 5  -  

3 .5  mm, a c u te  to  t r u n c a t e .  Stem sm ooth , t e r e t e .  P a n i c l e  b ra n c h e s  

t e r e t e  o r  s u l c a t e ,  smooth ( i n  o u r  s p e c i e s * ) .  Lemma h a i r y  on th e  k e e l  

and m a r g in a l  v e i n s ,  l a n a t e  a t  th e  b a s e .  P a le a  k e e l s  a c u l e o l a t e  o r

*NOTE: Poa s c o p u lo ru m  B u t t e r s  & Abbe, Rhodora 16 ( 1 9 4 7 ) ,  a s s i g n e d

by i t s  a u th o r s  to  s e c t .  O re inos  A. & G r . ,  has p a n i c l e  b ra n c h e s  w hich  

ra n g e  f rom  b e in g  sm ooth  to  b e in g  s t r o n g l y  s c a b r i d .
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c i l i a t e  in  low er h a l f .  A n th e rs  0 . 6  -  1 .7  mm. Type: P. l a x a  Haenke.

S e c t .  TICHOPOA A. & G r . , Syn. M i t t e l e u r .  F l .  2: 419 (1 9 0 0 ) .

P e r e n n i a l ,  r h iz o m a to u s ;  v e r y  l o o s e ly  t u f t e d ,  i n n o v a t io n s  

e x t r a v a g i n a l .  Stem ba se  g e n i c u l a t e - a s c e n d e n t .  Leaves f l a t ,

3 -  5 mm w ide , t a p e r i n g  a t  f i r s t  g r a d u a l ly  th e n  r a t h e r  a b r u p t l y  to  

th e  apex; l i g u l e  1 - 3  mm, rounded  to  t r u n c a t e .  Stem sm ooth , 

s t r o n g l y  com pressed  i n  u p p e r  p a r t .  P a n ic le  b ra n c h e s  t e r e t e ,

m o d e ra te ly  s c a b r i d .  S p i k e l e t s  w i th  2 - 8  f l o r e t s .  Lemma g la b r o u s
i

o r  ( l e s s  commonly) s h o r t l y  a p lp re s s e d -h a i ry  on th e  k e e l  and m a r g in a l
/

v e i n s ,  l a n a t e  a t  th e  b a s e .  P a le a  k e e l s  a c u l e o l a t e .  A n th e rs  1 -

1 .2  mm lo n g .  Type: P. com pressa  L.

S e c t .  STENOPOA D u m o r t . , A g r o s t .  b e l g .  I l l  (1 8 2 7 ) .

P e r e n n i a l ,  l a c k in g  rh iz o m e s ,  l o o s e l y  to  d e n s e ly  t u f t e d ;  

i n n o v a t io n s  e x t r a v a g i n a l .  Leaves f l a t  to  somewhat c o n v o lu t e ,

1 - 3  mm w ide , t a p e r i n g  more o r  l e s s  g r a d u a l l y  to  th e  apex; 

l i g u l e  0 -  3 .5  mm, a c u te  to  t r u n c a t e  o r  o b s o l e t e .  Stem t e r e t e  

o r  com pressed  above , smooth to  d e n s e ly  s c a b r i d .  P a n i c l e  b ra n c h e s  

t e r e t e ,  s c a b r i d .  S p i k e l e t s  w i th  2 - 5  f l o r e t s .  Lemma h a i r y  on 

th e  k e e l  and m a r g in a l  v e i n s ,  o r  a p p r e s s e d - h a i r y  be tw een  th e  v e i n s ,  

n o t  o r  s p a r s e l y  ( r a r e l y  c o p io u s ly )  l a n a t e  a t  th e  b a s e .  P a l e a  

k e e l s  a c u l e o l a t e o r  c i l i a t e  i n  low er  h a l f .  Type : P. n e m o ra l i s  L.

S e c t .  ABBREVIATAE N a n n f . ,  Symbol. B ot. U p sa l .  25 ,  29 (1935)

( s i n e  d e s c r i p t i o n e  L a t in o )  ex- Tsv»y Nov. S i s t .  v y s .  r .  30 (1 9 7 4 ) .
/

P e r e n n i a l ,  l a c k in g  rh iz o m e s ,  d e n s e ly  t u f t e d ;  i n n o v a t io n s  

i n t r a v a g i n a l ,  s tem  b a se  w i th  numerous n o n - f lo w e r in g  s h o o t s .

Leaves f o l d e d ,  1 -  2 .5  mm, a b r u p t l y  c o n t r a c t e d  a t  t h e  apex; 

l i g u l e  0 .5  -  1 mm, ro u n d e d .  Stem t e r e t e ,  smooth o r  v e r r u c o s e  ab o v e ,  

upperm ost  l e a f - b l a d e  a p p re s s e d  to  th e  s tem . P a n i c l e  b ra n c h e s  

s u l c a t e ,  smooth o r  v e r r u c o s e .  S p i k e l e t s  w i th  3 - 5  f l o r e t s .
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Lemma g l a b r o u s ,  o r  s h o r t l y  a p p r e s s e d - h a i r y  on s u r f a c e ,  h o t  l a n a t e  

a t  th e  b a s e .  P a l e a  k e e l s  a c u l e o l a t e  i n  u p p e r  p a r t .  A n th e rs  0 . 6  -

0 . 8  mm lo n g .  Type : P. a b b r e v i a t e  R .B r .

S e c t .  NANOPOA m i h i ,  i n e d .

P e r e n n i a l ,  l a c k in g  rh iz o m e s ,  d e n s e ly  p u l v i n a t e ;  i n n o v a t io n s  

i n t r a v a g i n a l .  Leaves s e t a c e o u s ,  c o n v o lu t e ,  0 .3  -  0 . 5  mm w id e ,  

apex f i n e l y  t a p e r i n g ;  l i g u l e  1 .5  -  2 mm, a c u t e .  Stem and p a n i c l e  

b ra n c h e s  t e r e t e ,  sm ooth . S p i k e l e t s  w i th  2 - 3  f l o r e t s .  Lemma 

g l a b r o u s ,  apex o b t u s e ,  s c a r c e l y  f o ld e d  a t  th e  k e e l ,  n o t  l a n a t e  a t  

the  b a s e ;  p a l e a  k e e l s  a c u l e o l a t e .  Type: P. t r i c h o p h y l l a  H e ld r .

& S a r t .  ex  B o i s s .

S e c t .  BOLBOPHORUM A. & G r . ,  Syn. M i t t e l e u r .  F l .  2: 391 (1 9 0 0 ) .

P e r e n n i a l ,  l a c k in g  rh iz o m e s ,  l o o s e l y  to  d e n s e ly  t u f t e d ;  

i n n o v a t io n s  i n t r a v a g i n a l .  Stem b u lb o u s - s w o l ie n  a t  th e  b a s e ,  o r  

base  c l o t h e d  w i th  th e  f i b r o u s  rem ains  o f  l e a f  s h e a th s  w hich  fo rm  

a c o l l a r .  Leaves 0 . 5  -  4 .5  mm w id e ,  f l a t  to  f o l d e d ,  u s u a l l y  

a b r u p t l y  c o n t r a c t e d  a t  th e  apex , b u t  i n  some s p e c i e s  t a p e r i n g  more 

g r a d u a l l y  to  th e  apex ; l i g u l e  1 - 6  mm, a c u te  to  t r u n c a t e .

Stem sm oo th , t e r e t e .  P a n ic l e  b ran c h e s  smooth to  d e n s e ly  s c a b r i d ,  

t e r e t e .  S p i k e l e t s  w i th  2 - 1 0  f l o r e t s .  Lemma h a i r y  on th e  k e e l  and 

m a r g in a l  v e i n s ,  som etim es a l s o  s h o r t l y  a p p r e s s e d - h a i r y  on  s u r f a c e ,  

n o t  o r  s p a r s e l y  l a n a t e  a t  th e  b a s e .  P a le a  k e e l s  a c u l e o l a t e ,  

o r  c i l i a t e  i n  low er  h a l f .  A n thers  1 -  2 mm lo n g .  Type : P. a l p i n a  L.
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CHAPTER 2. Taxonomic changes below  the  l e v e l  o f  s e c t i o n .

2 .1  S cope .

D uring  the  p r e p a r a t i o n  o f  th e  acco u n t  o f  th e  E u ropean  s p e c i e s  

o f  P oa , c e r t a i n  n o m e n c la tu r a l  changes were found  to  be n e c e s s a r y .

D e t a i l s  o f  th e s e  a l t e r a t i o n s  a r e  p r e s e n te d  b r i e f l y  i n  t h i s  c h a p t e r ;  

i t  forms th e  b a s i s  f o r  a p a p e r  i n  th e  s e r i e s  'N o tu la e  S y s te m a t ic a e  

ad F lo ram  Europaeam s p e c t a n t e s *  i n  which the  s e c t i o n a l  names u se d  

i n  c h a p te r  1 a re  a l s o  v a l i d a t e d .

2 .2  Changes in  taxonom ic  r a n k .

a) P. c e n i s i a  A l l .  s u b s p .  s a r d o a  Schmid, V i e r t .  N a t u r f .  Ges. Z u r ic h  

2 8 :  239 (1 9 3 3 ) .

Type: " p e r d a s  c r a p i a s  am G e n n a rg en tu "  ( S a r d i n i a ) ,  Schmid s . n . ,

2 2 .7 .1 9 2 7 .

S y n . :  P . f o n t q u e r i  B r . - B l . ,  Comm. S t a t .  I n t .  G eobot. M é d i t .  A lp .

8 7 : 220 (1 9 4 5 ) ,  s y n . n o v .

I t  i s  n e c e s s a r y  to  a p p ly  t h i s  l i t t l e - k n o w n  s u b s p e c i f i c  e p i t h e t  

to  th e  P. c e n i s i a  s u b s p e c i e s  w hich o c c u rs  in  C o r s i c a ,  S a r d i n i a  and 

th e  P y r e n e e s .  B ra u n -B la n q u e t  (1945) makes no r e f e r e n c e  to  th e  

e a r l i e r  p a p e r ,  and w h i le  he l a t e r  r e c o rd e d  P. c e n i s i a  (sub  P. f o n t q u e r i ) 

f rom  C o r s ic a  ( B r a u n -B la n q u e t ,  1947) he m ust s t i l l  have been  unaware 

o f  S c hm id 's  r e c o r d  from  S a r d i n i a .

This  s u b s p e c i e s  shows a p r e f e r e n c e  th ro u g h o u t  i t s  r an g e  f o r  

s c h i s t o s e ,  g n e i s s i c  and g r a n i t i c  s o i l s ,  i n  c o n t r a s t  to  s u b s p .  

c e n i s i a  w hich o c c u p ie s  more o r  l e s s  c a lc a r e o u s  h a b i t a t s .

b) P . l o n g i f o l i a  T r i n .  s u b s p .  f a g e to ru m  m ih i ,  s t a t . n o v .

Basionym : P . f a g e to ru m  P. Sm irnov, B y u l l .  Mosk. o - v a  i s p .  p r i r . ,  

o t d e l .  b i o l o g i ï ,  58 : 57 (1953) ex Sm irnov, i b i d .  96 (1 9 6 5 ) .

Type: "montes Babugan T a u r ia e .  Fagetum  s c h is to s u m  i n f r a  ee lam

G u rs u f ie n s e m  p ro p s  p a g .  G u r s u f " ,  P. Smirnov s . n . ,  2 9 .5 .1 9 5 1 .
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This s u b s p e c i e s  i s  b e l i e v e d  to  be endemic to  Krym (C r im e a ) .

A ccord ing  to  Smirnov (1 9 6 5 ) ,  whose p a p e r  i n c lu d e s  a f u l l  d e s c r i p t i o n  

o f  th e  tax o n  w i th  i l l u s t r a t i o n s ,  i t  o c c u rs  i n  the  u p p e r  zone o f  th e  

Crimean beechwoods a t  an a l t i t u d e  o f  from 900 m to  1200 m.

The type  s u b s p e c i e s ,  P. l o n g i f o l i a  su b sp .  l o n g i f o l i a , was 

known u n t i l  r e c e n t l y  o n ly  from  th e  Caucasus and P on tu s  m o u n ta in s .

I t s  range  i s  now known to  e x te n d  in to  NE I r a q  (B or , 1970) and a lo n g  

th e  Zagros m oun ta in s  o f  w e s te r n  I r a n  (M. V ahed i ,  p e r s o n a l  c o m m u n ic a t io n ) .

2 .3  A nomen novum.

P. p e rc o n c in n a  m ih i ,  i n e d .
i

S y n . :  P. c o n c in n a  G audin , A g ro s t .  H elv . 196 (1811) non R .B r .

U n f o r t u n a t e l y ,  th e  p l a n t  known f a m i l i a r l y  as P . c o n c in n a  m u st  be

p ro v id e d  w i th  a new name, as i t s  p r e s e n t  one i s  a l a t e r  homonym o f  

P. c o n c in n a  R .B r . ,  F l o r a  Nov. R o l l .  180 (1 8 1 0 ) .  A r t i c l e  64 o f  th e

I n t e r n a t i o n a l  Code o f  B o ta n ic a l  Nom enclature  ( S t a f l e u  e t  a l . ,  1972)

r e q u i r e s  t h a t  th e  l a t e r  name be r e j e c t e d ,  even though  R o b e r t  B row n's  

name i s  no lo n g e r  c u r r e n t  (b e in g  re g a rd e d  as a synonym o f  E r a g r o s t i s  

c o n c in n a ) .

This  was th e  second  o c c a s io n  on which t h i s  s p e c i e s  was found  

to  have  an i l l e g i t i m a t e  name. The f i r s t  was i n  1805, when Lamarck &

De C a n d o l le  named i t  P. m o l i n e r i  in  F l .  F r .  2* 65 non P. m o l i n e r i  

B a lb i s  (1 8 0 1 ) .

B e fo re  naming th e  s p e c i e s  a f r e s h ,  a s e a r c h  was made f o r  a 

v a l i d l y  p u b l i s h e d  e p i t h e t  to  r e p l a c e  the  i l l e g i t i m a t e  name. S in ce  

P . c a rn io lm c a  H iad n ik  ex  L. Reichenbach  & H.G. R e ichenbach  f i j . . ,

I c .  F l .  Germ, e t  H e lv .  34 ,  t a b .  81 f i g .  1618 (1834) was c i t e d  by 

A sc h e rso n  & G raebner  (1900) as a p o s s ib l e  synonym o f  P. c o n c in n a  G a u d . ,  

i t s  p r i o r  c la im s  were f i r s t  c o n s id e r e d .  An e x a m in a t io n  o f  th e  

i l l u s t r a t i o n  c i t e d  le d  me to  th e  c o n c lu s io n  t h a t  th e  f i g u r e  does  n o t
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s a t i s f a c t o r i l y  match P. c o n c in n a  Gaud. In d ee d ,  i t  i s  s e t  a lo n g s id e  

a f i g u r e  o f  P. c o nc inna  G au d .,  i n d i c a t i n g  t h a t  th e  a u th o r s  d id  n o t  

c o n s id e r  th e  two to  be synonymous. In  my o p i n io n ,  P. c a r n i o l i c a  

H lad . ex R e ic h .  & R e ich , f i l .  m ust be r e f e r r e d  to  P . b u l b o s a , 

and a new name must be p ro v id e d  f o r  P. conc inna  Gaud.

2 .4  S p e c ie s  r e l e g a t e d  to  synonymy.

In  a d d i t i o n  to  the  taxonom ic changes p r e s e n t e d  ab o v e ,  a 

number o f  s p e c i e s  have been  red u c e d  to  synonymy o r  have  been  

r e l e g a t e d  from  an i n t e r m e d ia t e  p o s i t i o n  as s u b s p e c ie s  e t c .  Also 

i n c lu d e d  i n  t h i s  l i s t  a re  some c a se s  where the  synonymy has p r e v i o u s l y  

been  c o n fu s e d .

P. a l p i n a  L. su b sp .  f a l l a x  F .  Hermann =  P. p u m i la . 

p ro  p a r t e  (European m a t e r i a l )

P. a l p i n a  L. su b sp .  x e r o p h i l a  B r . - B l .  =  P. m o l i n e r i .

P. b i e b e r s t e i n i l  Poyarkova =  P. s t e r i l i s .

P. X  b r e a z e n s i s  Nyârady =  P. g r a n i t i c a  s u b s p .

d i s p a r i l i s .

P. c a r n i o l i c a  H lad . ex R e ic h .  & R e ich ,  f i l .  =  P. b u l b o s a .

P. c r a s s i p e s  Domin ex Sourek =  P. m o l i n e r i .

P. h y p a n ic a  P rokud in  =  P. n e m o r a l i s .

P. l a p p o n ic a  P rokudin  =  P. n e m o r a l i s .

P. membranacea ( B o i s s . )  C. V ic io so  =  P. l i g u l a t a .

P. p e t s c h o r i c a  R o zh ev i ts  = P. a r c t i c a .

P. p i n e g e n s i s  R ozhev its  =  P. p r a t e n s i s .

P. p in e  to  rum Klokov =  P. p a lu s  t r i s .

P. p o d o l i c a  B îo ck i  ex A scherson  & G raebner = P. p a n n o n ic a .
/  i

P. p o l o n i c a  B to c k i  =  P. v e r s i c o l o r .

P. t a n f i l j e w i i  R o zh ev i ts  =  P. p a lu s  t r i s . i - .
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P. t h e s s a l a  B o i s s .  & Orph. 

P. to lm a t s c h e w i i  R ozhev its  

P. t u r f o s a  L itw .

P. v o lh y n e n s i s  Klokov
I

2 .5  T rea tm en t  o f  h y b r i d s .

=  P. p u m i l a .  . ,

= ?P. a r c t i c a .
(

=  P . . p r a t e n s i s . 

=  P. p a l u s t r i s .

Two types  o f  n a t u r a l l y  o c c u r r in g  h y b r id s  can  be d i s t i n g u i s h e dI
on th e  b a s i s  o f  the  taxonom ic r e l a t i o n s h i p  be tw een  t h e i r  p a r e n t s :

a) i n t r a s e c t i o n a l  h y b r id s ;  h y b r id s  betw een two s p e c i e s  o f  th e  

same s e c t i o n .

b) i n t e r s e c t i o n a l  h y b r id s ;  h y b r id s  betw een  two s p e c i e s  o f  d i f f e r e n t  

s e c t i o n s .

A f u r t h e r  d i s t i n c t i o n  can  be made betw een  h y b r id s  a r i s i n g  

f a c u l t a t i v e l y  betw een p a r e n t s  which grow t o g e t h e r  and w hich rem ain  

c a p a b le  o f  i n t r o g r e s s i o n  w i th  th e  p a r e n t s ,  and ' s t a b i l i z e d *  

h y b r id s  which have become g e n e t i c a l l y  i s o l a t e d  by means o f  th e  

a p o m ic t ic  b re e d in g  sy s tem  and which re p ro d u c e  th e m s e lv e s  ( o f t e n  

by means o f  p r o l i f e r o u s  i n f l o r e s c e n c e  p r o p a g u le s )  w i t h o u t  r e g a r d  

to  f u r t h e r  h y b r i d i z a t i o n  o f  th e  p a r e n t s .  A ' s t a b i l i z e d *  h y b r id  

i s  m ost e a s i l y  r e c o g n iz e d  when i t  has  a g e o g r a p h i c a l  d i s t r i b u t i o n ,
i

o r  even  an e c o l o g i c a l  p r e f e r e n c e ,  which e x te n d s  beyond th e  range  

o f  one o r  b o th  o f  i t s  p a r e n t  s p e c i e s .

Tab le  2 .1  show exam ples o f  th e  f o u r  p o s s i b l e  ty p e s  o f  h y b r i d .

Poa annua has become s t a b i l i z e d  as an a l i o t e t r a p l o i d  and h as  a 

s e x u a l  b r e e d in g  sy s te m , and i s  t h e r e f o r e  t r e a t e d  as a f u l l  s p e c i e s  

w i th o u t  th e  h y b r id  s ig n  (X). S e v e ra l  o t h e r  s p e c i e s  o f  Poa may 

w e l l  be o f  a l l o p o l y p l o i d  o r i g i n ;  t h i s  has n o t  y e t  been  d e m o n s t ra te d  

e x p e r i m e n t a l l y .

In  th e  absence  o f  e x p e r im e n ta l  e v id e n c e ,  i t  i s  d i f f i c u l t  to  

e s t a b l i s h  w orkab le  c r i t e r i a  f o r  a c c e p t ip g o r  r e j e c t i n g  p u t a t i v e  

h y b r i d s .  The f o l lo w in g  l i s t  c o n ta in s  th e  h y b r id s  w hich I  r e g a r d
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as r e a s o n a b ly  l i k e l y  on th e  b a s i s  o f  the  a v a i l a b l e  e v id e n c e :

P. h a r t z i i  G andoger, P . h e r j e d a l i c a  H.Sm., P. j e m t l a n d ic a  (Almq.)

K. R i c h t e r ,  P. n a n n f e l d t i i  J i r . ,  P. n o b i l i s  S k a l iA s k a ,

P. p aw lo w sk ii  J i r l s e k ,  P. t a u r i c a  Poyarkova and th e  un-nam ed h y b r id  

betw een  P. h y b r id a  and P. c h a i x i i  (H ess ,  L a n d o l t  & H i r z e l ,  196 7 ) .  

T h e i r  p u t a t i v e  p a r e n t s ,  d i s t r i b u t i o n ,  and s t a b i l i z e d / u n s t a b i l i z e d  

and i n t e r / i n t r a s e c t i o n a l  s t a t u s  a re  s e t  o u t  i n  t a b l e  2 .2  .

A much l a r g e r  number o f  names o c c u r  i n  th e  l i t e r a t u r e  f o r  

w hich e v id e n c e  o f  h y b r id  s t a t u s  i s  f l im s y  o r  n o n - e x i s t e n t .  Where 

I  have been  a b le  to  exam ine type  m a t e r i a l  o r  a u t h e n t i c  m a t e r i a l  

named by th e  a u th o r ,  c o n c lu s io n s  have sometimes been  drawn as to  

th e  s u s p e c t e d  i d e n t i t y  o f  th e  t a x a  c o n c e rn e d .  O th e r  c a s e s  e x i s t  

where a h y b r id  has been  d e s c r i b e d  w i th o u t  b e in g  g iv e n  a h y b r id  

e p i t h e t .  Tab le  2 .3  l i s t s  t h e s e  s o - c a l l e d  h y b r i d s ,  b o th  named and 

un-nam ed .

Numerous h y b r id s  have been  p roduced  a r t i f i c i à l l y : s e e ,  f o r

e x am p le ,  th e  p a p e rs  o f  AlmgSrd ( i 9 6 0 ) ,  B r i t t in g h a m  (1941) and 

T u t in  ( 1 9 5 7 ) .  T u t in  d e m o n s t ra te d  t h a t  th e  h y p o t h e s i s  o f  an a l l o -  

t e t r a p l o i d  o r i g i n  f o r  P. annua was s u p p o r te d  by th e  e v id e n c e  o f  

a r t i f i c i a l  c r o s s e s  be tw een  i t s  p u t a t i v e  p a r e n t s ,  P. i n f i r m a  and 

P. s u p i n a , as w e l l  as o f  b a c k - c r o s s e s  betw een th e  a r t i f i c i a l  and 

th e  n a t u r a l  *P. annua* and th e  p a r e n t  s p e c i e s .

The s u g g e s t i o n  i s  som etim es made t h a t  whole s e c t i o n s  o f  th e  

genus Poa may be o f  h y b r id  o r i g i n ;  e v id e n c e  i n  s u p p o r t  o f  t h i s  

s u g g e s t i o n ,  as a p p l i e d  to  s e c t ,  Poa, was o b t a i n e d  by K i e l l a n d e r  

(1942) who o b t a i n e d  s e g r e g a t e  p l a n t s  re s e m b lin g  P. t r i v i a l i s  from  

s e t s  o f  tw in s  p ro d u ce d  by th e  double  r e d u c t i o n  o f  P. p r a t e n s i s . 

AlmgSrd (1960) i n d i c a t e s  t h a t  P. p r a t e n s i s  may have a genome i n  

common w i th  P. h y b r i d a , w hereas  A ce rh erg & Nygren (1959) p ro p o se  

P. t r i v i a l i s  x P. a l p i n a  v e l  a f f .  as th e  o r i g i n  o f  P. p r a t e n s i s .
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TABLE 2 .1  Types o f  n a t u r a l l y  o c c u r r in g  h y b r i d s .

Q
N
M

M

H
CO

B

INIERSECTIONAL

P. X h e r j e d a l i c a  H.Sm.

P. a lp i g e n a ,  s e c t .  Poa

X

P. a l p i n a ,  s e c t .  Bolbophorum

INTRASECTIONAL 

P. X  paw low sk ii  V . J i r a s e k  

P. c h a i x i i ,  s e c t ,  Homalopoa

X

P. rem o ta ,  s e c t .  Homalopoa

Q

P. X  j e m t l a n d ic a  (Almq.)
K. R i c h t e r

P. f l e x u o s a ,  s e c t .  O re inos

X

P. a l p i n a ,  s e c t .  Bolbophorum

P. annua L.

P. i n f i r m a ,  s e c t .  O chlopoa

X

P. s u p in a ,  s e c t .  O chlopoa

H
cn

TABLE 2 .2  A ccep ted  i n t e r s p e c i f i c  h y b r id s

NAME PUTATIVE PARENTS LOCATION S t a b i l i z e d /  
n o s . -  see  append ix  1 U n s t a b i l i z e d

P. X h a r t z i i  Gdgr. 26 x 33

P. X  h e r j e d a l i c a  H. Sm. : 8 x 43

P. X  j e m t l a n d ic a  (A lm q .)19 x 43
K. R i c h t e r

Sb, S t a b i l i z e d
G reen land
Fe No Su U n s t a b i l i z e d  

Br No Su S t a b i l i z e d

P. X  n a n n f e l d t i i  J ik ^ s e k  1 x 3  Cz Ge He No Su U n s t a b i l i z e d

P. X  n o b i l i s  S k a l in s k a  11 x 43 Po ? S t a b i l i z e d

P. X  p a w lo w sk i i  J i r â s e k  15 x 17 Cz U n s t a b i l i z e d

P. X  t a u r i c a  P o ya rkova ' 23 x 31 Rs(K) U n s t a b i l i z e d

un-nam ed (Hess e t  a l ,  15 x 16 He U n s t a b i l i z e d
1970)

INTER/
INTRASECTL.

I n t e r s e c t i o n a l

I n t e r s e c t i o n a l

I n t e r s e c t i o n a l

I n t r a s e c t i o n a l

I n t e r s e c t i o n a l

I n t r a s e c t i o n a l

I n t e r s e c t i o n a l

I n t r a s e c t i o n a l
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TABLE 2 .3  I n s u f f i c i e n t l y  w e l l - e s t a b l i s h e d  names f o r

i n t e r s p e c i f i c  h y b r i d s ;  un-named h y b r id  c o m b in a t io n s .

NAME PUTATIVE PARENTS SUSPECTED IDENTITY DISTRIBUTION

P. X b r e a z e n s i s  N y i r . 8 X 11 11b Cz

P. X c o m p la n a ta  S chu r  ) 8 X 23 ( Ga
P. X s c h u r i  J s k .  ) " " (  Cz

P. X c u s t u r a e  N yar . 12c X 20 12c , 20 , 39 Rm

P. X c z e r n i a i e v i i 1 x 8 Rs
P ro k u d in i

P. X f i g e r t i i  G erh . 23 X 27 - Cz

P. X i n s o l i t a  N y âr .  12 x 20 X 39 ( s i c ) 12c , 20 , 39 Rm

P. X i u r a s s i c a  C h r te k 26 X 27 26 He
& J i r a s e k

P. X l e p u s n i c a  N yâr . 12c X 39 - Rm

P. X m a ta n ia e  N yér . 20 X  39 - Rm

P. X r o n n i g e r i 22 X  43 41 Au

P. X  sa b a u d a  Beauv. ? - Ga

P. X  s a n i o n i s  A. & Gr. 4 x 8 ?4 Cz

P. X  s c le r o c a l a m o s  F acch .2 6  X  43 - Au

P. X  s t r i c t a  L in d e b . 10 X 20 10 Su

UN-NAMED HYBRID COMBINATIONS:

R o th m ale r  (1963) 4 X  23 Ge

I k e r b e r g  (1942) 8 X 25 Su

Hess e t  a l .  (1970) 8 X 26 He

A c e rb e rg  (1942) 8 X 27 Su

R o th m ale r  (1963) 8 X 43 Ge

Hess e t  a l .  (1970) 8 X 43 He

H i i to n e n  (1933) 9 X  27 Fe

L id  1963 10 X  43 Su

R o th m ale r  (1963) 23 X  25 Ge

R o th m ale r  (1963) 25 X  27 Ge
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CHAPTER 3 .  The p rob lem  o f  c h o o s in g  a taxonom ic ra n k  f o r  th e
/

members o f  agamic com plexes .

3 .1  S p e c ie s  o r  m i c r o s p e c i e s ?

The ta x o n o m is t  who app roaches  the  s tu d y  o f  a g roup  su c h  as th e  

genus P oa , w hich in c lu d e s  s p e c i e s  w i th  a norm al s e x u a l  mode o f  

r e p r o d u c t i o n  and ' s p e c i e s '  w i th  more th an  one type  o f  agamic b r e e d in g  

s y s te m , i s  f a c e d  w i th  th e  t a s k  o f  r e c o n c i l i n g  two fu n d a m e n ta l ly  

d i f f e r e n t  ty p e s  o f  v a r i a t i o n .  There  i s  c l e a r l y  a n eed  to  a d a p t  th e  

s p e c i e s  d e f i n i t i o n  which n o rm a l ly  s e rv e s  among s e x u a l  g r o u p s .  This

i s  n e c e s s a r y  i n  o r d e r  to  a v o id  h a v in g  to  r e l y  on th e  c r i t e r i o n  o f
I

th e  d e g re e  o f  r e p r o d u c t i v e  i s o l a t i o n  betw een t a x a .  Such a c r i t e r i o n
I  I

i s  e v i d e n t l y  i n a p p l i c a b l e  to  p l a n t s  w i th  an a p o m ic t ic  mode o f

r e p r o d u c t i o n ,  w h e th e r  agamospermic o r  in v o lv in g  v e g e t a t i v e  p r o l i f e r a t i o n ,
i

In  o t h e r  g roups h a v in g  a p o m ic t ic  b re e d in g  s y s te m s ,  t h i s  has  l e d  

to  a number o f  p r o p o s a l s  f o r  a s p e c i a l i z e d  te rm in o lo g y  to  be u s e d  i n  

c a se s  where apom ixis  has ca u se d  abnorm al p a t t e r n s  o f  v a r i a t i o n .

The p rob lem  i s  compounded i n  Poa i n  two ways : th e  agamic mode o f

r e p r o d u c t i o n  i s  n o t  c o n f in e d  to  a s p e c i f i c  group o r  taxonom ic  c a t e g o r y ,  

b u t  i s  s p r e a d  th ro u g h o u t  th e  gen u s ;  and th e  f a c u l t a t i v e  n a t u r e  o f  

apom ix is  i n  Poa p e rm i ts  p l a n t s  to  r e t a i n  a c a p a b i l i t y  to  p ro d u ce  an 

o c c a s i o n a l  s e x u a l ly - f o rm e d  c a r y o p s i s ,  th u s  exch an g in g  h e r e d i t a r y . :  

m a t e r i a l .  F o r t u n a t e l y ,  i n  th e  genus Poa ta x o n o m is ts  have  been  l e s s  

a s s id u o u s  i n  g iv in g  s p e c i f i c  names to  e v e ry  a p o m ic t ic  v a r i a n t  t h a n ,  

f o r  e x am p le ,  i n  Taraxacum, H ie ra c iu m  o r  A lc h e m i l l a . Such taxonom ic
i

e f f o r t s  to  s tu d y  v a r i a t i o n  p a t t e r n s  w i t h in  ' s p e c i e s '  su c h  as P. a r c t i c a  

and P. b u lb o s a  were aimed a t  a c h ie v in g  a v a r i e t a l  n o m e n c la tu r e .

Some o f  th e  e a r l i e s t  work w hich a t te m p te d  to  r e d e f i n e  th e  s p e c i e s  

c o n c e p t  i n  th e  l i g h t  o f  what i s  now known as e c o ty p i c  v a r i a b i l i t y
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was t h a t  o f  T u re sso n  (1922a,. 1922b, 1925). He d e f i n e d  th e  e c o s p e c ie s  

as a group o f  p l a n t s  c o m p r is in g  one o r  more e c o ty p e s  whose members a re  

a b le  to  i n te r c h a n g e  t h e i r  genes  w i th o u t  d e t r i m e n t  to  th e  o f f s p r i n g .  

C lau sen  e t  a l .  (1944 , 1945) were a b le  to  s t r e n g t h e n  t h i s  d e f i n i t i o n ,  

as a r e s u l t  o f  t h e i r  work on e c o ty p i c  d i f f e r e n t i a t i o n  s t u d i e d  th ro u g h  

t r a n s p l a n t  e x p e r im e n t s ,  by showing t h a t  i t  had  a f a c t u a l  b a s i s  i n  a 

wide ran g e  o f  s p e c i e s  i n  d i f f e r e n t  f a m i l i e s  o f  f l o w e r i n g  p l a n t s .
i

The im p o r ta n c e  o f  such  work to  th e  q u e s t i o n  o f  a s s i g n i n g  ra n k  

to  a p o m ic t ic  t a x a  i s  t h a t  i t  s t r e s s e d  th e  e s t a b l i s h m e n t  o f  p r o o f  o f

th e  c a p a b i l i t y  to  exchange h e r e d i t a r y  m a t e r i a l  as th e  b a s i s  o f  a
i

s p e c i e s  d e f i n i t i o n ,  r a t h e r  th a n  r e q u i r i n g  t h a t  i t  be shown t h a t  such  

exchanges  were o c c u r r in g  i n  n a t u r e .  In  th e  c a se  o f  e c o t y p e s ,  i t  was 

r e c o g n iz e d  t h a t  m o rp h o lo g ic a l  d i f f e r e n c e s  be tw een  e c o ty p e s  were 

m a in ta in e d  th ro u g h  th e  o p e r a t i o n  o f  e c o l o g i c a l  b a r r i e r s  r h t h e r  th a n  

g e n e t i c a l  b a r r i e r s  to  f r e e  gene ex ch an g e .

D i f f e r e n t  a p o m ic t ic  c lo n e s  o f  c e r t a i n  s p e c i e s  o f  Poa have o f t e n  

been  t r e a t e d  as i f  t h e r e  was an e c o ty p i c  r e l a t i o n s h i p  be tw een  them . 

S in c e  th e  b a r r i e r s  to  f r e e  gene exchange a re  p r i m a r i l y  g e n e t i c a l ,  

n o t  e c o l o g i c a l ,  i t  i s  im p e rm is s ib le  to  u se  th e  te rm  'e c o ty p e *  to  

d e s c r i b e  them. T u resso n  (1 9 2 6 ) ,  r e c o g n iz in g  t h i s ,  p ro p o se d  a s e r i e s  

o f  term s a p p l i c a b l e  to  such  e n t i t i e s  i n  h i s  s tu d y  o f  p r o l i f e r o u s  

F e s tu c a  o v i n a . T h is  r e s u l t e d  i n  a t r i n o m i a l  n o m e n c la tu r e ,  th e  t h i r d  

e p i t h e t  b e in g  d e s ig n a t e d  as th e  am phiapom ict (aapm) e p i t h e t .  The 

same a u th o r  l a t e r  u se d  th e  te rm  agm ospecies  when d i s c u s s i n g  a p o m ic t i c  

t a x a  w i t h i n  th e  A lc h e m i l l a  v u l g a r i s  a g g r e g a te .  The term s 'a g m o sp e c ie s*  

and 'am ph iapom ic t*  a re  r e g a rd e d  by T u resson  (1943) as h a v in g  a fo rm a l  

taxonom ic  s t a t u s ,  th e  term  'm ic r o s p e c ie s *  b e in g  r e s e r v e d  as a g e n e r a l  

name f o r  such  e n t i t i e s .

An a l t e r n a t i v e  way o f  naming m ic r o s p e c ie s  by means o f  t e r t i a r y  

e p i t h e t s  was s u g g e s t e d  by Babcock & S te b b in s  (1 9 3 8 ) ,  who added names
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d e s i g n a t e d  ' f o m a e  a p o m ic t ic a e *  to  the  b in a r y  names o f  t h e i r  

a p o m ic t i c  s p e c i e s .  G u s ta f s s o n  (1947) r e v e r t e d  to  u s in g  T u r e s s o n 's  

te rm  m ic r o s p e c i e s ,  p ro p o s in g  t h a t  i t  sh o u ld  be em ployed f o r  such  

t e r t i a r y  e p i t h e t s  as were f e l t  to  be n e c e s s a r y  f o r  an a d e q u a te  

d o c u m e n ta t io n  o f  th e  a p o m ic t ic  v a r i a n t s  o f  a s p e c i e s .  T h is  v iew  

r e c e i v e d  r e c e n t  s u p p o r t  from  J a u h a r  & J o s h i  (1 9 7 0 ) ,  who b e l i e v e  

t h a t  such  v a r i a n t s  would b a s t  be g iv e n  an in d e p e n d e n t  s t a t u s  from  

th e  v a r i e t a l  s t a t u s  p e r m i t t e d  by th e  I n t e r n a t i o n a l  Code o f  B o t a n i c a l  

n o m e n c la tu re  ( S t a f l e u  e t  a l . ,  1972).

The Code i t s e l f  makes no recom mendations r e g a r d in g  th e  t r e a tm e n t  

o f  a p o m ic t i c  com plexes;  th e  o n ly  r e l e v a n t  s t a t e m e n t  i s  ( A r t i c l e  24) 

t h a t  th e  name o f  an i n f r a s p e c i f i c  taxon  i s  formed by th e  name o f  

th e  s p e c i e s  and an i n f r a s p e c i f i c  e p i t h e t  c o n n e c te d  by a te rm  d e n o t in g  

i t s  r a n k .

J a u h a r  & J o s h i* s  recom m endations a re  n o t ,  i n  my v ie w ,  s u i t a b l e  

f o r  th e  a p o m ic t i c  g roups i n  th e  genus Poa, The a v a i l a b l e  d a t a  on 

chromosome numbers i s  s u f f i c i e n t  to  in d ic a te d id se  g roups  where e x c e s s i v e  

v a r i e t a l  f i s s i o n  has o c c u r r e d  on a c co u n t  o f  a p o m ix is ,  even  where 

th e  ty p e  o f  b r e e d in g  sy s tem  has n o t  been d e te rm in e d  e x p e r i m e n t a l l y  

( s e e  c h a p t e r  4 ) .  This i s  i n  any c a se  e v id e n t  from  th e  p r o l i f e r a t i o n  

o f  v a r i e t a l  names in  th e  l i t e r a t u r e  o f  c e r t a i n  g roups  ( N a n n f e l d t ,

1940; J i r â s e k ,  1964). These ' v a r i e t i e s '  d i f f e r  from  th e  'm i c r o s p e c i e s '  

o f  su c h  g ro u p s  as A lc h e m i l la  i n  t h a t  th e  exchange o f  g e n e t i c a l  m a t e r i a l  

i s  n o t  e n t i r e l y  r u l e d  o u t  by th e  m a in ly  agamospermous b r e e d in g  sy s te m  

found  i n  Poa s e c t .  Poa, f o r  exam ple. I t  i s  p r o b a b ly  f o r  t h i s  r e a s o n  

t h a t  two d i f f e r e n t  ty p es  o f  agamic complex can be found  and 

r e c o g n i z e d ;  . . . ' , \  ;

a) g ro u p s  o f  v a r i a n t s  w i th  a p a r t i c u l a r  range  o f  e c o l o g i c a l  t o l e r a n c e s ,  

e x h i b i t i n g  a common range  o f  a d a p ta t i o n  to  such  c o n d i t i o n s ,  and 

c a p a b le  o f  b e in g  t r e a t e d  t a x o n o m ic a l ly  i n  a s i m i l a r  m anner to
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a m p h im ic t ic  s p e c i e s  (b u t  f r e q u e n t l y  t r e a t e d  as s u b s p e c i e s  o r  

v a r i e t i e s  o f  a * c i r c l e - s p e c i e s * ) ,  e . g .  the  g roups  known as 

P. p r a t e n s i s , P. s u b c a e r u l e a , P. a n g u s t i f o l i a  and P. a l p i g e n a  

w hich a r e  a d a p te d  to  meadows, m arshes  and f l u s h e s ,  d ry  g r a s s l a n d  

and w a l l - t o p s ,  and a r c t i c  c o n d i t i o n s  r e s p e c t i v e l y ,

b) h y b r id s  s t a b i l i z e d  th ro u g h  a p o m ix is ,  and t a x a  s u s p e c t e d  o f  

h a v in g  a h y b r id  o r i g i n  on a c c o u n t  o f  b e in g  t a x o n o m ic a l ly  i n t e r m e d i a t e  

be tw een  two s p e c i e s ,  o f t e n  o f  d i f f e r e n t  s e c t i o n s  ( e . g .  P . x h a r t z i i ,

P. X  j e m t l a n d i c a ) . These s h o u ld  be d i s t i n g u i s h e d  from  a m p h im ic t ic  

s p e c i e s  o f  a l l o p o l y p l o i d  o r i g i n  such  as P. a n n u a , w hich  have p r e s e r v e d  

a s e x u a l  b r e e d in g  sy s tem  by means o f  th e  d o u b l in g  o f  t h e i r  chromosome 

numbers and which behave l i k e  any o t h e r  am p h im ic tic  s p e c i e s .

The members o f  group (a )  w hich a re  s u b s e q u e n t ly  found  to  have 

a h y b r id  o r i g i n  may be m a in ta in e d  w i th o u t  n o m e n c la tu r a l  d i s t u r b a n c e ,  

o t h e r  th a n  th e  a d d i t i o n  o f  a h y b r id  s ig n  ( x ) when b e in g  t r a n s f e r r e d  

to  g roup  ( b ) .

T s v e le v  (1966) app roaches  t h i s  p roblem  from  th e  p o i n t  o f  v iew  

t h a t  a t r e a t m e n t  i s  p o s s i b l e  which r e c o g n iz e s  th e  g e o g r a p h i c a l  

r a c e  as th e  p r im a ry  u n i t ,  and w hich i s  t r e a t e d  as a m o n o ty p ic  s p e c i e s  

a c c o r d in g  to  th e  Komarovian s p e c i e s - c o n c e p t  (Komarov, 1902) w h e th e r  

o r  n o t  th e  u n i t  i s  s t a b i l i z e d  th rough .^apom ix is . Whereas t h i s  

a rgum en t l e a d s  to  th e  c o n c lu s io n  t h a t  a p o m ic t ic  * e c o - g e o g r a p h ic a l  

e n t i t i e s ’ s h o u ld  n o t  be t r e a t e d  as s u b s p e c ie s  o f  a p o l y t y p i c a l  s p e c i e s ,

i . e .  a s p e c i e s  w i th  s e v e r a l  t y p e s ,  i n  l i n e  w i th  th e  d o c t r i n e  o f  

Komarov, T s v e le v  s u g g e s t s  t h a t  g roups  which on c l o s e r  i n v e s t i g a t i o n  

a r e  found  to  be r e l a t e d  th ro u g h  h y b r i d i z a t i o n  w i th  o r  w i t h o u t  

accom panying  p o l y p lo i d y  a re  b e s t  g rouped  u n d e r  a s i n g l e  b i n a r y  ci.,: 

name: e . g .  Poa agg . annua L. i n c l u d in g  the  s p e c i e s  P. a n n u a ,

P. i n f i r m a  and P. s u p in a . I  b e l i e v e  t h a t  t h i s  i s  a g r o s s  d i s t o r t i o n  

o f  s y s t e m a t i c  r e l a t i o n s h i p s  which widens even f u r t h e r  th e  gap be tw een
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th e  t h e o r e t i c a l  c o n c e p t  o f  th e  s p e c i e s  and i t s  r e c o g n i t i o n  i n  

p r a c t i c e ;  i t  sh o u ld  be n o te d  t h a t  T sve lev  noes n o t  a d o p t  h i s  own 

p r o p o s a l s  i n  h i s  l a t e r  a c co u n ts  o f  Poa .

3 .2  The taxonom ic  t r e a tm e n t  o f  p r o l i f e r o u s  g r a s s e s .

P l a n t s  i n  which th e  f lo w e r  o r  i n f l o r e s c e n c e  p r o l i f e r a t e s  a r e  

o f t e n  d e s c r i b e d  as ’v i v ip a r o u s * ;  t h i s  te rm  i s  b e s t  c o n f in e d  to  

i t s  o r i g i n a l  m ean ing , i . e .  th e  b r in g i n g  f o r t h  o f  th e  young a l i v e ,  

o r  i n  th e  s e n se  i n  which i t  i s  a p p l i e d  to  g r a s s e s ,  p r o d u c in g  se e d s  

w hich  g e rm in a te  w h i le  s t i l l  a t t a c h e d  to  th e  p a r e n t  p l a n t .  In  a 

p r o l i f e r o u s  g r a s s ,  th e  s p i k e l e t s  undergo m o d i f i c a t i o n  to  p ro d u ce  a 

p l a n t l e t  o r  b u l b i l ;  i n  Poa , th e  lemma i s  th e  o rg a n  p r i n c i p a l l y  

i n v o lv e d .

P r o l i f e r a t i o n  o f  the  i n f l o r e s c e n c e  i s  r e p o r t e d  from  a number 

o f  s p e c i e s  o f  .angiosperm s s c a t t e r e d  th ro u g h  a wide r a n g e  o f  f a m i l i e s ,  

The phenomenon i s  e x t r e m e ly  r a r e ,  how ever, e x c e p t  i n  th e  G ram ineae . 

I t  i s  by no means th e  o n ly  means o f  v e g e t a t i v e  r e p r o d u c t i o n ;  a p a r t  

f rom  s p e c i a l i z e d  s h o o ts  -  rh izom es and s to l o n s  -  th e  b u lb o u s  s tem  

b a s e s  o f  P. b u l b o s a , P. s i n a i c a  and P. t i m o l e o n t i s  may a c t  as f r e e l y  

d i s p e r s e d  v e g e t a t i v e  p ro p a g u le s  u n d e r  p a r t i c u l a r  e n v i r o n m e n ta l  

c o n d i t i o n s .  The p r o d u c t io n  o f  u n i t s  o f  d i s p e r s a l  from  th e  t i s s u e s  

o f  th e  s p i k e l e t  has p ro b a b ly  a r i s e n  th ro u g h  e v o l u t i o n a r y  s e l e c t i o n  

f o r  two r e a s o n s ;

a) th e  r e p r o d u c t i v e  o rg an s  a re  r e l a t i v e l y  s e n s i t i v e  to  c o n d i t i o n s  

o f  e n v i r o n m e n ta l  s t r e s s  d u r in g  t h e i r  p e r io d s  o f  d i f f e r e n t i a t i o n ;

b) th e  h e i g h t  a t  which th e  p ro p a g u le s  a re  bo rne  and r e l e a s e d  

f a v o u r s  t h e i r  d i s p e r s a l .

P r o l i f e r a t i o n  i s  known i n  s e v e r a l  g e n e ra  o f  th e  F e s t u c o i d e a e : 

A g r o s t i s , Desc h a m p s ia , F e s tu c a  and P oa . I t  i s  a l s o  r e p o r t e d  from  

Zea ( E y s t e r ,  1931). Poa has by f a r  th e  l a r g e s t  number o f  s p e c i e s  

i n  w hich  p r o l i f e r a t i o n  i s  r e c o r d e d .  The f o l lo w in g  l i s t ,  p r o b a b ly
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i n c o m p le t e ,  g iv e s  the  names o f  th o se  s p e c i e s  and h y b r id s  r e c o r d e d  

i n  th e  l i t e r a t u r e  as h a v in g  p r o l i f e r o u s  fo rm s;

P. a l p i n a  L. P. X  i e m t la n d ic a  (A lm q.) R i c h t e r

p . a r c t i c a  R .B r. P. k om arov ii  Rozhev.

p . b u lb o s a  L. P. l a b i l l a r d i e r i  S t e u d e l

p . c o s t i n i a n a  V ick e ry P. l a n a t a  S c r ib n .  & M err .

p . g u n n i i  V ic k e ry P. m a la c a n th a  Komarov

p . X  h e r i e d a l i c a  H.Sm. P. X  n o b i l i s  S k a l in s k a

p . h ie m a ta  V ic k e ry P. s t e n a n t h a  T r in i u s

P. t i m o l e o n t i s  B o i s s .  & H e ld r .

P . m a c ro g lo s s a  Hack, i s  now re g a r d e d  as synonymous w i th  p r o l i f e r o u s  

P. t i m o l e o n t i s  ( F e in b r u n ,  1940) and P. e i g i i  F e i n ,  i s  l i k e w i s e  a 

p r o l i f e r o u s  form  o f  P. b u lb o s a  (Reyn, 1972).

P r o l i f e r a t i o n  a p p e a rs  to  o f f e r  a r e p r o d u c t i v e  s t r a t e g y  to  

o t h e r w i s e  s t e r i l e  i n t e r s e c t i o n a l  h y b r id s :  P. x h e r j e d a l i c a ,

P. X  j e m t l a n d ic a  and P. x n o b i l i s  a re  known o n ly  i n  th e  p r o l i f e r o u s  

s t a t e .

The t r a d i t i o n a l  t r e a tm e n t  o f  ’v iv ip a r o u s *  g r a s s e s  has  been  to  

g iv e  them v a r i e t a l  s t a t u s  (L in n a e u s ,  1753, p .  6 7 ) .  T h is  v ie w  was 

r e i t e r a t e d  by W ycherley  (1953) i n  a d i s c u s s i o n  o f  th e  taxonom ic  s t a t u s  

o f  p r o l i f e r o u s  " r a c e s "  i n  F e s t u c a , Deachampsia and P o a . Though h i s  

a c c o u n t  i n t r o d u c e s  some taxonom ic changes i n  th e  f i r s t  two g e n e r a ,  

h i s  t r e a t m e n t  o f  Poa i s  c o n v e n t i o n a l ,  th e  two p r o l i f e r o u s  B r i t i s h  

t a x a  b e in g  t r e a t e d  t h u s :

P. a l p i n a  L. v a r .  v i v i p a r a  L.

P. b u lb o s a  L. v a r .  v i v i p a r a  K o e l .

A r a t h e r  d i f f e r e n t  v iew  was p r e s e n te d  by T s v e le v  ( 1 9 7 2 ) .  He 

makes new c o m b in a t io n s  i n  Poa p t a t e n s i s , P. a l p i n a  and P. b u lb o s a  

i n  o r d e r  to  t r e a t  th e  p r o l i f e r o u s  t a x a  as s u b s p e c i e s ;
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P. p r a t e n s i s  L. s u b s p .  c o lp o d e a  (Th. F r i e s )  T s v e le v ;

Basionym: P. s t r i c t a  L indeb . su b s p .  c o lp o d e a  Th. F r i e s .

P. a l p i n a  L. s u b s p .  v i v i p a r a  (L .)  T sv e lev ;

Basionym: P. a l p i n a  L. v a r .  v i v i p a r a  L.

P. b u lb o s a  L. s u b s p .  c r i s p a  ( T h u i l l . )  T sv e le v ;

Basionym: P. c r i s p a  T h u i l l . ,  sy n .  P. b u lb o s a  L. v a r .  v i v i p a r a  K o e l .

K o e l e r ’s e p i t h e t  (1802) i s  r e j e c t e d  in  f a v o u r  o f  T h u i l l i e r ’s e a r l i e r
i

e p i t h e t  (1 7 9 1 ) .  T sve lev*s  use  o f  the  c a te g o r y  o f  s u b s p e c i e s  f o r  

t h e s e  p r o l i f e r o u s  t a x a  i s  a marked d e v i a t i o n  from  cu s to m a ry  u s a g e .  

There  i s ,  o f  c o u r s e ,  a tendency  on the  p a r t  o f  th o s e  w is h in g  to  

s u p p o r t  th e  ’g e o g r a p h i c a l - m o r p h o lo g i c a l ’ s p e c i e s  c o n c e p t  (B obrov , 

1972) to  c a s t  s u s p i c i o n  on the  ran k  o f  s u b s p e c i e s .  Bobrov p r e s e n t s  

th e  a rgum en t f o r  a m onotyp ic  s p e c i e s  c o n c e p t  i n  te rn s  w hich seem to  

me to  be v e r y  q u e s t i o n a b l e .  He poses  th e  q u e s t i o n ,  " t o  where does 

a s p e c i e s  v a n i s h  i f  i t  i s  s a i d  to  ’f a l l ’ i n t o  s u b s p e c i e s ? " y  a 

t e c h n iq u e  o f  a rgum ent r e m i n i s c e n t  o f  th e  m e d ia e v a l  argum en ts  f o r  and 

a g a i n s t  th e  e x i s t e n c e  o f  God, and a ls o  m a in ta in s  t h a t  s i n c e  th e  

’g e n e t i c  r a c e ’ s h o u ld  be c o n s id e r e d  as th e  p r im a ry  u n i t  f o r  

i n v e s t i g a t i o n ,  th e  w e s te rn  European  usage  o f  th e  c a t e g o r y  o f  s p e c i e s  

i s  b a s e d  on f a u l t y  r e a s o n i n g .  S e e n , in  t h i s  l i g h t ,  t h e  u se  o f  th e  

r a n k  o f  s u b s p e c i e s  has  some b e a r in g  on th e  q u e s t i o n  o f  w hich ap p ro a c h  

to  a d o p t ,  b u t  to  u se  th e  s u b s p e c ie s  c a te g o ry  f o r  p r o l i f e r o u s  v a r i a n t s  

i n t r o d u c e s  a f u r t h e r  a r e a  o f  d isa g re e m e n t  be tw een  S o v i e t  and W este rn  

a p p r o a c h e s ,  w hich  i n  my v iew  o n ly  h in d e r s  th e  p r o c e s s  o f  im p ro v in g  

th e  c l a s s i f i c a t i o n  o f  g r a s s e s .

T s v e le v  p r e s e n t s  t h r e e  argum ents f o r  th e  c h o ic e  o f  c a t e g o r y :

a) th e  p r o l i f e r o u s  ’s u b s p e c i e s ’ do n o t  te n d  to  change i n t o  n on -  

p r o l i f e r o u s  ’s u b s p e c i e s ’ e i t h e r  u n d e r  n a t u r a l  c o n d i t i o n s  o r  o v e r  

long  p e r i o d s  o f  c u l t i v a t i o n .
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b) th e  d i s t r i b u t i o n  o f  r e l a t e d  p r o l i f e r o u s  and n o n - p r o l i f e r o u s  

^ s u b s p e c ie s *  i s  p a r t i a l l y  a l l o p a t r i c ,  and t h i s  l a c k  o f  c o in c id e n c e  

h as  h i s t o r i c a l  c a u s e s .

c )  t h e r e  a r e  d i f f e r e n c e s  i n  chromosome number be tw een  th e  s u b s p e c i e s ,  

and i n  some c a s e s  th e y  a re  o f  h y b r id  o r i g i n .

(a )  Foreman (1971) c o n c lu d e d  from a s tu d y  o f  c lo n e s  o f  P . a l p i n a  

grown i n  a p h y t o t r o n  u n d e r  v a r i o u s  c o m b in a t io n s  o f  c o n d i t i o n s  o f  

d a y - l e n g t h ,  t e m p e ra tu re  and l i g h t  i n t e n s i t y  t h a t  t h e r e  i s  a s t r o n g  

i n h e r e n t  te n d e n c y  to  p roduce  a n o n - p r o l i f e r o u s  i n f l o r e s c e n c e ,  b u t  

t h a t  p r o l i f e r a t i o n  o c c u rs  u n d e r  c o n d i t i o n s  which a r e  m a r g i n a l l y  

f a v o u r a b le  to  g ro w th .  The f a c t  t h a t  p r o l i f e r y  i s  in d u c e d  i n  non -  

p r o l i f e r o u s  p l a n t s  th ro u g h  e x p o su re  to  an abnorm al e n v i ro n m e n t  i s  

now w id e ly  r e c o g n iz e d .

(b) The two t a x a  o f  each  s p e c i e s  may in d e e d  have  d i f f e r e n t  

g e o g r a p h i c a l  d i s t r i b u t i o n s  i n  th e  USSR, b u t  i n  Europe as a whole 

t h e r e  i s  o n ly  a r e l a t i v e l y  m inor d i f f e r e n c e  be tw een  th e  r a n g e s  o f  

th e  p r o l i f e r o u s  and n o n - p r o l i f e r o u s  t a x a .  In  th e  c a s e  o f  P. b u l b o s a , 

i t  has been  s u g g e s t e d  t h a t  th e  p l a n t s  n a t i v e  to  th e  B r i t i s h  I s l e s  

l a c k  th e  c a p a c i t y  f o r  t r a n s f o r m a t i o n  i n to  p r o l i f e r o u s  form s u n d e r  

a d v e rs e  c o n d i t i o n s ,  and t h a t  p r o l i f e r o u s  m a t e r i a l  c o l l e c t e d  i n  

B r i t a i n  has  t h e r e f o r e  been i n t r o d u c e d .  F u r t h e r  work n eed s  to  be 

done i n  com paring  th e  m i c r o - d i s t r i b u t i o n  o f  p r o l i f e r o u s  and n o n -  

p r o l i f e r o u s  p l a n t s .

(c )  The chromosome number o f  a p a r t i c u l a r  c lo n e  may w e l l  be 

im p o r t a n t  i n  d e te r m in in g  w h e th e r  o r  n o t  th e  p a r t i c u l a r  p l a n t s  have 

th e  c a p a c i t y  to  p roduce  a p r o l i f e r o u s  (o r  no rm al)  i n f l o r e s c e n c e .  

However, a c o m p a r iso n  o f  the  p u b l i s h e d  chromosome c o u n ts  s t a t e d  to  

have  been  t a k e n  from  p l a n t s  w i th  p r o l i f e r o u s  i n f l o r e s c e n c e s  s u g g e s t s  

t h a t  th e  d i f f e r e n c e s  a re  due to  th e  l a r g e  number o f  p o s s i b l e  c o u n ts
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and th e  r e l a t i v e l y  few r e c o r d e d  chromosome num bers ,  r a t h e r  th a n  

g e n u in e  and c o n s i s t e n t  d i f f e r e n c e s  betw een p l a n t s  w i th  c e r t a i n  

chromosome num bers .

These c o n s i d e r a t i o n s  l e a d  to  th e  c o n c lu s io n  t h a t  p r o l i f e r o u s  

p l a n t s  a re  d e s e r v in g  o f  a t  m ost v a r i e t a l  s t a t u s ,  th ough  much more 

work needs  to  be done i f  th e  n a tu r e  o f  the  c o n t r o l  o f  p r o l i f e r a t i o n  

i s  to  be d i s c o v e r e d .

3 .3  The n a tu r e  o f  th e  p r o l i f e r o u s  s p i k e l e t .

The g e n e r a l  form  o f  th e  p r o l i f e r o u s  s p i k e l e t  d i f f e r s  o n ly  

s l i g h t l y  from  t h a t  o f  a norm al s p i k e l e t .  V a ry in g  d e g re e s  o f  

m o d i f i c a t i o n  o c c u r ;  i n  a t y p i c a l  c a s e ,  a norm al p a i r  o f  glumes 

s u b te n d  a r h a c h i l l a  on th e  f i r s t  segment o f  w hich i s  b o rn e  an 

a b a x i a l  p r o l i f e r o u s  b la d e  w hich s u b s t i t u t e s  f o r  th e  lemma. F a c in g  

th e  b la d e  i n  th e  p o s i t i o n  n o rm a l ly  o c c u p ie d  by th e  p a l e a  i s  a 

more norm al lemma, which may o r  may n o t  e n c lo s e  f u n c t i o n a l  o r  

r u d im e n ta ry  sitâmeris and o v a ry .  The second segm ent o f  t h e  r h a c h i l l a ,  

j o i n t e d  a t  i t s  j u n c t i o n  w i th  th e  f i r s t ,  b e a r s  a s i m i l a r  a r ra n g e m e n t  

o f  s c a l e s .  A t h i r d  u n i t  may com ple te  the  s p i k e l e t ,  d e p e n d in g  upon 

th e  s p e c i e s ,  o r  i t  may be r e p l a c e d  by a ru d im e n ta ry  lemma.

Sometimes ( n o t a b l y  i n  P. b u lb o s a ) th e  p r o l i f e r o u s  b l a d e s  may be 

s w o l le n  a t  th e  b a s e ,  so t h a t  th e  p ro p a g u le  t a k e s  on th e  fo rm  o f  a 

b u l b i l ;  i n  g e n e r a l ,  how ever, th e  te rm  * p l a n t l e t *  i s  p r e f e r r e d  to  

th e  te rm  ’b u l b i l * ,  as th e  l a t t e r  g iv e s  an im p r e s s io n  o f  b e in g  b u lb o u s  

w hich  i s  n o t  t r u e  o f  th e  m a j o r i t y  o f  p r o l i f e r o u s  t a x a .

In  some p r o l i f e r o u s  t a x a ,  e . g .  P. x n o b i l i s  S k a l i n s k a ,  th e  

f i r s t  f l o r e t  i s  n o rm a l ,  s u b s e q u e n t  lemmas u n d e rg o in g  t r a n s f o r m a t i o n .

The e v id e n c e  p ro v id e d  by th e  s t r u c t u r e  o f  th e  p r o l i f e r o u s  

s p i k e l e t  s u g g e s t s  t h a t  th e  lemma, when m o d i f ie d ,  t a k e s  on th e  

s t r u c t u r e  o f  a v e g e t a t i v e  l e a f .  P a r a l l e l  s t u d i e s  on th e  d e v e lo p m e n ta l
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b io lo g y  o f  S t i p a  (Maze e t  a l . ,  1971, 1972) have come to  an e x a c t l y  

s i m i l a r  c o n c lu s io n .  They s u g g e s t  t h a t  the  homology o f  th e  lemma 

and th e  l e a f  i s  p ro b a b ly  th e  r e s u l t  o f  a f l o r a l  o r g a n  a c q u i r i n g  th e  

c h a r a c t e r i s t i c s  o f  a v e g e t a t i v e  o rg a n ,  r a t h e r  th a n  h a v in g  e v o lv e d  

d i r e c t l y  from  a v e g e t a t i v e  l e a f .  The f l o r a l  p a r t s ,  and t h e i r  

homology w i th  v e g e t a t i v e  o r g a n s ,  a re  d i s c u s s e d  i n  more d e t a i l  

i n  c h a p te r  5 .
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CHAPTER 4 . Chromosome numbers and b r e e d in g  s y s te m s .

4 .1  I n t r o d u c t i o n

The in f o r m a t io n  p u b l i s h e d  on th e  chromosome numbers o f  s p e c i e s  

o f  Poa has  r e c e n t l y  been b r o u g h t  t o g e t h e r  i n  th e  m a s s iv e  c o m p i la t io n  

e d i t e d  by A.A. Fedorov  (1 9 6 9 ) ,  w hich assem bles  th e  a v a i l a b l e  d a t a  

up to  th e  end o f  1967. A d d i t io n a l  c o u n ts  have been  o b t a i n e d  from  

R . J .  Moore *s c u m u la t io n  o f  th e  I n d ic e s  to  P l a n t  Chromosome Numbers 

f o r  th e  y e a r s  1967 to  1971 i n c l u s i v e ,  u p d a t in g  F edorov*s  work to  

th e  end  o f  1971. L a t e r  p u b l i c a t i o n s  have been i n c lu d e d  where t h e s e  

have  come to  my a t t e n t i o n .  F i n a l l y ,  co u n ts  have been  o b t a i n e d  from  

m a t e r i a l  grown i n  L e i c e s t e r  ( s e e  append ix  4 ) ;  d e t a i l s  o f  th e  

t e c h n iq u e  employed i n  making chromosome sq u a sh e s  a re  p r o v id e d  i n  

ap p e n d ix  2. The t e c h n i c a l  d i f f i c u l t i e s  i n  making s a t i s f a c t o r y  

p r e p a r a t i o n s  a re  c o n s i d e r a b l e ;  I  g iv e  s t r o n g  e n d o rse m en t  to  th e  

v ie w  e x p r e s s e d  by F lo v ik  (1938 , p .  3 0 7 ) ,  t h a t  "as  a r u l e  Poa i s  

a m ost  u n s u i t a b l e  o b j e c t  f o r  d e t a i l e d  c y t o l o g i c a l  i n v e s t i g a t i o n ,  

f o r  e v en  a s im p le  d e te r m i n a t i o n  o f  th e  number o f  chromosomes i s  

o f t e n  i m p o s s ib l e " .  N e v e r th e l e s s ,  i t  has p ro v ed  p o s s i b l e  to  make 

c o m p a ra t iv e  k a ry o ty p e  s t u d i e s  i n  a few g ro u p s :  s e e  f o r  exam ple

th e  work o f  N a n n f e ld t  (1 9 3 7 b ) ,  T.K. Koshy (1968) and M.K. Ahmed 

e t  a l .  (1 9 7 2 ) .

The b u lk  o f  th e  p u b l i s h e d  d a t a  on chromosome numbers o f  Poa 

f a l l s  i n t o  one o f  two c a t e g o r i e s :  o c c a s i o n a l  c o u n ts  o f  a few

s p e c i e s  o f  Poa , o b t a i n e d  d u r in g  a g e n e r a l  i n v e s t i g a t i o n  o f  

th e  k a ry o lo g y  o f  th e  f l o r a  o f  an a r e a  o r  r e g io n ;  and d e t a i l e d  

i n v e s t i g a t i o n s ,  on a p o p u l a t i o n  by p o p u l a t i o n  b a s i s ,  o f  p a r t i c u l a r  

s p e o i e s  o f t e n  w i th  a v iew  to  p r o v id in g  a f u l l  a c c o u n t  o f  th e  

r a n g e  o f  numbers o f  chromosomes i n  an a n e u p lo id  s p e c i e s .

T ab le  4 .1  s e t s  o u t  the  a v a i l a b l e  p u b l i s h e d  d a t a  on chromosome



54.

numbers i n  th e  E uropean  s e c t i o n s  o f  Poa . S p e c ie s  and s u b s p e c i e s  o f  

Poa known to  o c c u r  i n  Europe have been l i s t e d  s e p a r a t e l y  from  non- 

E u ropean  s p e c i e s  where t h e r e  i s  r e a s o n  to  b e l i e v e  t h a t  th e  l a t t e r  

b e lo n g  to  th e  s e c t i o n s  o f  Poa w hich o c c u r  i n  E u ro p e .  In  th e  c a se  o f  

s p e c i e s  from  th e  H im alayas and from  th e  S o v ie t  F a r  B a s t ,  I  have 

g e n e r a l l y  a c c e p te d  th e  s e c t i o n a l  p lac e m e n t  o f  th e  a u th o r  o f  th e  . 

m o st  r e c e n t  r e v i s i o n  ( e . g .  B or, 1948; P ro b a to v a ,  1 9 7 1 ) .  On, th e  

b a s i s  o f  t h e i r  ra n g e s  o f  chromosome num bers, th e  s e c t i o n s  have  been  

g ro u p ed  i n t o  f i v e  c a t e g o r i e s  a c c o rd in g  to  the  l e v e l s  o f  p o l y p lo i d y  

o f  t h e i r  c o n s t i t u e n t  s p e c i e s .  L ev e ls  o f  p o l y p lo id y  ( a b b r .  to  * p lo id yI
l e v e l s * )  r e f e r  to  chromosome numbers which a re  e x a c t  m u l t i p l e s  o f  

th e  b a s i c  number, which i n  Poa i s  7 . I r r e g u l a r  numbers a re  te rm ed  

a n e u p lo i d s ;  odd- and even-num bered  m u l t i p l e s ,  o r  e u p l o i d s ,  can  a l s o  

be known by a te rm  b a se d  on th e  Greek r o o t  o f  th e  number o f  s e t s  o f  

Severn chromosomes p r e s e n t .  The ran g e  o f  numbers i n  Poa i n c lu d e s  

d i p l o i d s  (2n =  1 4 ) ,  t r i p l o i d s  (2n =  2 1 ) ,  t e t r a p l o i d s  (2n =  2 8 ) ,  

p e n t a p l o i d s  (2n =  3 5 ) ,  h e x a p lo id s  (2n =  4 2 ) ,  h e p t a p l o i d s  (2n =  4 9 ) ,  

o c t a p l o i d s  (2n =  5 6 ) ,  n o n a p lo id s  (2n =  63) and d e k a ^ lo id s  (2n =  7 0 ) .  

* H ig h - a n e u p lo id s * have an i r r e g u l a r  number t h a t  i n  g e n e r a l  i s  g r e a t e r  

th a n  49; * m id -a n e u p lo id s * span  a r a t h e r  low er ran g e  o f  numbers# 21 -4 9 .

4 .2  Apomixis and p o l y p l o i d y .

M aheshwari (1950) d e f in e d  apom ixis  as th e  s u b s t i t u t i o n  f o r  

s e x u a l  r e p r o d u c t i o n  (am ph im ix is )  o f  an a s e x u a l  p r o c e s s ,  i . e .  one 

w hich  does n o t  in v o lv e  n u c l e a r  f u s i o n .  Of th e  f o u r  c l a s s e s  o f  apom ix is  

r e c o g n iz e d  by M aheshw ari ,  o n ly  two o c c u r  i n  P oa : ,

a )  r e c u r r e n t  a p o m ix is ,  i n  which th e  embryo s a c  a r i s e s  e i t h e r  from  an 

a r c h e s p o r i a l  c e l l  o r  from  some o t h e r  p a r t  o f  th e  n u c e i l u s .  No m e i o t i c  

r e d u c t i o n  o c c u r s ,  and th e  embryo i s  formed e i t h e r  from  th e  

u n re d u c e d  e§g ( d i p l o i d  p a r t h e n o g e n e s i s )  o r  from  some o t h e r
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c e l l  o f  th e  gam etophyte  ( d i p l o i d  apogamy);

b) p r o d u c t io n  o f  v e g e t a t i v e  p r o p a g u le s  by p r o l i f e r a t i o n  o f f t h e  

i n f l o r e s c e n c e .  The taxonom ic  i m p l i c a t i o n s  o f  th e  se c o n d  type  

o f  a s e x u a l  r e p r o d u c t i o n  have been  d i s c u s s e d  in  th e  p r e v io u s  c h a p t e r .
i

The d i s t i n c t i o n  be tw een  embryos d e r iv e d  from  th e  a r c h e s p o r i a l  

c e l l  and th o se  d e v e lo p in g  from  some o t h e r  c e l l  o f  th e  n u c e i l u s  i s  

somewhat a r t i f i c i a l ,  as M aheshwari p o i n t s  o u t .  S in c e  no m e io s i s  

t a k e s  p l a c e ,  and no g e n e t i c a l  r e c o m b in a t io n  o f  genes  can  t h e r e f o r e  

o c c u r ,  th e  geno type  o f  th e  c e l l s  in v o lv e d  i s  u n i fo rm .  Work on 

th e  ty p e  o f  apom ix is  i n  Poa has  l e d  to  a v e ry  d e t a i l e d  know ledge 

o f  th e  p r o c e s s e s  i n v o lv e d ;  n e v e r t h e l e s s ,  t h i s  i s  o f  l i t t l e  taxonom ic  

im p o r ta n c e .  The m ost c r u c i a l  c o n s i d e r a t i o n  in  th e  a p o m ic t i c  p r o c e s s  

i s  t h a t  m e io s is  i s  n o t  e l i m i n a t e d  by apospory  -  m e re ly  b y - p a s s e d  -  

so t h a t  th e  f a i l u r e  o f  th e  a p o s p o r i c  em bryo-sac  to  d e v e lo p  l e a v e s  

th e  way open f o r  s e x u a l  r e p r o d u c t i o n  to  occur* Apomixis i s  th u s  

f a c u l t a t i v e ;  th e  p l a n t s  r e t a i n  th e  f a c i l i t y  f o r  o u t - c r o s s i n g ,  and
I

t h i s  r e s i d u a l  a b i l i t y  l e a d s  to  a much g r e a t e r  l e v e l  o f  c o m p le x i ty  o f

p a t t e r n s  o f  v a r i a t i o n  th a n  would be th e  case  i f  a l l  p l a n t s  were

s t r i c t l y  a s e x u a l  i n  t h e i r  mode o f  r e p r o d u c t io n .  H ybr id s  form ed

from  an o c c a s i o n a l  e v e n t  o f  o u t - c r o s s i n g  can r e p ro d u c e  a s e x u a l l y

i n  th e  same way as t h e i r  p a r e n t ( s ) ;  i n  th e  e v e n t  o f  t h e i r  becom ing

s t a b i l i z e d  in  t h i s  way, th e y  may e x te n d  t h e i r  a r e a  o f  d i s t r i b u t i o n

and behave in  e v e r y  way as no rm al p l a n t s  n o t  o f  h y b r id  o r i g i n  ( s a v e

f o r  t h e i r  mode o f  r e p r o d u c t i o n ) .

A lthough  no d i r e c t  l i n k  e x i s t s  betw een apom ixis  and p o l y p l o i d y ,

i t  i s  n e v e r t h e l e s s  t r u e  t h a t  i n  Poa apom ixis i s  known from  p o l y p l o i d s

and c o n v e r s e ly  th o s e  d i p l o i d s  w hich have been s t u d i e d  have  b een  found

to  r e p ro d u c e  s e x u a l l y .  Some p o l y p lo i d s  (m o s t ly  t e t r a p l o i d s )  a r e  known
( I

to  be a m p h im ic t ic ,  b u t  th e  m a j o r i t y  o f  p o l y p l o i d s ,  a lo n g  w i th  th e

s p e c i e s  w hich have  a n e u p lo id  chromosome num bers, a r e  v e r y  l i k e l y  to
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r e p ro d u c e  a p o m i c t i c a l l y .  S ince  any p a i r  o f  p l a n t s  s u f f i c i e n t l y  

c l o s e l y  r e l a t e d  n o t  to  be r e p r o d u c t i v e ly  in c o m p a t ib le  may p ro d u ce  

'n o rm a l  * o f f s p r i n g ,  w h a te v e r  th e  chromosome number o f  e a c h  p a r e n t  

may b e ,  th e  s to c k  o f  a n e u p lo id  c lo n e s  i s  c o n s t a n t l y  b e in g  augm en ted .

4 .3  H i s t o r y  o f  b re e d in g  sy s tem  i n v e s t i g a t i o n s  i n  P o a .

Much o f  th e  p io n e e r  work on apomixis i n  g r a s s e s  was c a r r i e d  o u t
V

on  two s p e c i e s  o f  P oa : P. p r a t e n s i s  and P. a l p i n a . The e x i s t e n c e

o f  a much h r g e r  number o f  s p e c i e s  showing apom ix is  was n o t  r e c o g n iz e d  

u n t i l  l a t e r .  Even to d a y ,  th e  n e c e s s a ry  e x p e r im e n ta l  work has  n o t  

y e t  been  u n d e r ta k e n  i n  more th a n  a sm a l l  p r o p o r t i o n  o f  th e  s p e c i e s  

s u s p e c t e d  o f  r e p ro d u c in g  a p o m i c t i c a l l y .

M untz ing  (1933) c o n c lu d e d ,  from an e x a m in a t io n  o f  th e  a n e u p lo id  

chromosome numbers o f  th e  Poa p r a t e n s i s  g ro u p ,  t h a t  t h e i r  c o n s ta n c y  

c o u ld  b e s t  be e x p la in e d  by ap o m ix is .  K i e l l a n d e r  (19 3 5 ,  1937) came 

to  s i m i l a r  c o n c lu s io n s  w i th  P. p a l u s t r i s .

The e v id e n c e  o f  e m b ry o lo g ic a l  s t u d i e s  was a v a i l a b l e  w i t h i n  th e  

n e x t  t e n  o r  so y e a r s .  Hâkansson (1 9 4 3 ) ,  i n  h i s  p i o n e e r i n g  work on
i

t h e  deve lopm en t o f  th e  em bryo -sac  in  P. a l p i n a , showed f o r  th e  f i r s t  

t im e  t h a t  th e  a p o m ic t ic  embryo deve loped  from an u n re d u c e d  egg 

o r i g i n a t i n g  from  an embryo s a c  which had i t s e l f  d e v e lo p e d  from  

s p o r o p h y t i c  t i s s u e .  I n d e p e n d e n t ly ,  K h r i s to v  (1942) a c h ie v e d  s i m i l a r  

r e s u l t s  w i th  P. p r a t e n s i s , d i s c u s s in g  th e  r e l a t e d  p rob lem s o fi
p o l y p l o i d y ,  apom ix is  and polyem bryony.

As M untzing had s u g g e s te d  (1 9 3 3 ) ,  n o n - p r o l i f e r a t i n g  f l o r e t s  

o f  a l a r g e l y  p r o l i f e r o u s  c lo n e  o f  P. b u lb o sa  s t u d i e d  by N ik o lo v  & 

G e o rg ie v  (1959) were shown to  have p r e s e r v e d  n o rm a ly s e x u a l  r e p r o d u c t i o n  

i n  some c a s e s .  L a t e r ,  G eorg iev  (1961) s u g g e s te d  some c o r r e l a t i o n s  

be tw een  e n v i ro n m e n ta l  f a c t o r s  and the  f re q u e n c y  o f  a p o m ix is ,  and
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K h r i s to v  & N iko lov  (1962) found b o th  s e x u a l  and ap o sp o ro u s  embryo-  

s a c s  i n  a p o l y p lo i d  s t r a i n  o f  P. p r a t e n s i s .

These r e s u l t s  showed beyond r e a s o n a b le  d oub t  t h a t  apom ix is  was 

th e  e x p l a n a t i o n  f o r  the  e x i s t e n c e  o f  c o n s t a n t  a n e u p lo id  s t r a i n s ,

as had  been  p r e d i c t e d  by M untz ing . A p p l i c a t io n  o f  t h e s e  p e c u l i a r
i

b r e e d in g  c h a r a c t e r i s t i c s  to  p l a n t  b r e e d in g  soon became w id e p re a d ,

s i n c e  i t  a l lo w e d  a way o f  p ro d u c in g  h y b r id s  be tw een  q u i t e  d i s t a n t l y
/

r e l a t e d  s t r a i n s  w i th o u t  th e  u s u a l  b r e e d in g  sy s tem  breakdôw n 

a t  m e i o s i s ,  and s u b s e q u e n t  s t e r i l i t y ,  th ro u g h  i n a b i l i t y  o f  th e  

chromosomes from  th e  d i f f e r e n t  p a r e n t s  to  p a i r .  C lo n in g  o f  

d e s i r a b l e  s t r a i n s  c o u ld  be a c h ie v e d  s im p ly  by a l lo w in g  th e  s e l e c t e d  

p l a n t s  to  r e p ro d u c e  th e m s e lv e s ,  p ro d u c in g  p rogeny  show ing g r e a t  

s i m i l a r i t y  w i th  th e  m other  p l a n t ;  s e e ,  f o r  ex am p le ,  th e  p a p e r  o f
/ I
Almgârd (1 9 6 0 ) .  The s e p a r a t i o n  o f  h y b r id s  became f e a s i b l e ,  s i n c e  

even  when o n ly  a low p e rc e n ta g e  o f  h y b r id  o f f s p r i n g  was p r o d u c e d ,  

th e y  c o u ld  be d e t e c t e d  e a s i l y  by th e  way in  which th e y  d i f f e r e d  from  

th e  h i g h l y  u n i fo rm  a p o m ic t ic  o f f s p r i n g .  A summary o f  t h e s e  a p p l i c a t i o n s  

i s  g iv e n  by C lausen  (1 961 ) .

4 . 4  Taxonomic consequences  o f  the  i n c id e n c e  o f  a p o m ix is .

I t  has long  been  r e c o g n iz e d  t h a t  c e r t a i n  s p e c i e s  o f  Poa 

a re  m o ^ W o g ic a l ly  e x tr e m e ly  v a r i a b l e .  The d i s c o v e r y  o f  apom ix is  

p ro v id e d  an e l e g a n t  e x p la n a t i o n  o f  why some s p e c i e s  s h o u ld  be so 

much more v a r i a b l e  th a n  o t h e r s .  F u r th e r  th a n  t h i s ,  h ow ever ,  th e s e  

i n s i g h t s  i n t o  b r e e d in g  b e h a v io u r  d id  n o t  l e a d  to  any c l a r i f i c a t i o n  

o f  t h e  taxonomy o f  th e  g roups  in v o lv e d ;  r a t h e r ,  i t  has  l e d  to  

a r e l u c t a n c e  to  t a c k l e  th e  naming o f  e n t i t i e s  w i t h i n  t h e s e  g r o u p s ,

and d i s a g r e e m e n ts  o v e r  th e  taxonom ic  ran k  to  be a c c o rd e d  them ( s e e
I

c h a p t e r  3 ) .  However, the  r o l e  o f  i n t e r - g r o u p  h y b r i d i z a t i o n  as a 

p o s s i b l e  s o u rc e  o f  new s p e c i e s  was r e c o g n iz e d ,  and c e r t a i n  s p e c i e s  

were r e - e v a l u a t e d  as i n t e r - s e c t i o n a l  h y b r id s  (Holmen, 1 9 62 ) .
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A pom ic t ic  p rogeny  can  a l s o  be d i s t i n g u i s h e d  from  th o s e  a r i s i n g  

s e x u a l l y  (and h a v in g  a mixed b i o t y p e ) ,  a c c o rd in g  to  u n i f o r m i t y  o f  

c e r t a i n  m o rp h o lo g ic a l  f e a t u r e s  (M iro sh n ic h e n k o ,  1 9 6 4 ) .  U sing  

P. n e m o ra l i s  and P. g l a u c a  ( s e c t .  S tenopoa) and P. p r a t e n s i s  ( s e c t .

Poa) c e r t a i n  d i f f e r e n c e s  were u sed  to  s e l e c t  p l a n t s  o f  th e  two
1

t y p e s ,  a l lo w in g  t h e i r  r a t e s  o f  deve lopm ent a t  an e a r l y  s t a g e  to  be 

s t u d i e d .

A lthough  th e  e m b ry o lo g ic a l  e v id e n c e  f o r  apom ix is  i n  p o l y p l o i d  

p l a n t  s p e c i e s  was a v a i l a b l e  from  the  s t a r t ,  th e  c a u s a l  r e l a t i o n s h i p  

betw een  p o ly p lo id y  and apom ixis  was o n ly  e s t a b l i s h e d  q u i t e  r e c e n t l yi
(Khokhlov, 1965). The e a r l y  work o f  Thomas (1940) i n d i c a t e d  t h a t  

w h i le  Rubus s p e c i e s  o f  a l l o p o l y p l o i d  o r i g i n  a re  a m p h im ic t i c ,  t h o s e  

w hich  were a u to p l o id s  were a l s o  a p o m ic t ic  i n  t h e i r  mode o f  

r e p r o d u c t i o n .  Z h iro v  (1967) had s t u d i e d  th e  i n h e r i t a n c e  o f  

d i p l o s p o r y ,  and i n  h i s  second  p a p e r  (1968) q u o ted  Thàdiàa 's  w ork , 

o b s e r v in g  t h a t  th e  o p p o s i t e  tendency  was m ost o f t e n  found  i n  Poa -  

i . e .  apom ixis  i s  more c h a r a c t e r i s t i c  o f  a l l o p o l y p l o i d s .  Z h i ro v  

had  p roduced  'p o ly h a p lo id *  p l a n t s  o f  P. p a l u s t r i s  from  p l a n t s  w i th  

42 chromosomes, w hich had  i n  t u r n  been p ro d u ced  by s e l f - p o l l i n a t i o n  

o f  a  28-chromosome p l a n t ,  where an u n red u c e d  ovum had  b een  f e r t i l i z e d  

by a red u c e d  m ale  n u c l e u s .  The advan tage  o f  s tu d y in g  s u c h  a 'p o l y h a p l o i d *  

i s  t h a t  i t  a l lo w s  th e  t h i r d c l s e t  o f  chromosomes to  p a i r ,  o r  n o t  toI
p a i r ,  w i th  th e  f i r s t  two s e t s  a c c o rd in g  to  w h e th e r  th e y  a r e  o r  a re  

n o t  hom ologous. I f  th e  d e g re e  o f  homology i s  low , a h i g h  p r o p o r t i o n  

o f  b i v a l e n t s  and u n i v a l e n t s  would be e x p e c te d  a t  m e i o s i s ; i f  h i g h ,  

a number o f  t r i v a l e n t s  would be e x p e c te d .  Z h irov  p ro v e d  s t a t i s t i c a l l y  

t h a t  th e  p r o p o r t i o n s  o f  u n i v a l e n t s ,  b i v a l e n t s  and t r i v à l e n t s  o b s e rv e d  

c o r r e s p o n d e d  to  th e  t h e o r e t i c a l  p r o p o r t i o n s  to  be e x p e c t e d  i n  th e  

c a se  o f  an a u t o p o l y p l o i d .
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The taxonom ic  i n t e r e s t  o f  Z h i r o v 's  c o n c lu s io n s  i s  t h a t  th e y  

c o n f i rm  th e  p o s s i b i l i t y  t h a t  s p e c i e s  i n  which apom ix is  i s  d e t e c t e d  

a r e  n o t  n e c e s s a r i l y  a l l o p o l y p l o i d s  ( G u s ta f s s o n ,  1 9 4 7 ) .  S in c e  th e  

t r i p l o i d s  r e p o r t e d  to  have been  found  in  a p o p u l a t i o n  o f  P . m in o r  

(N ygren , 1956) may have a r i s e n  n a t u r a l l y  i n  th e  same way as th e  

t r i p l o i d  P. p r a t e n s i s  p l a n t  p ro d u ced  a r t i f i c i a l l y  by Z h i ro v  ( 1 9 6 8 ) ,  

th e  p o s s i b i l i t y  o f  P. m inor  b e in g  a u to p o ly p lo id  can  n o t  be r u l e d  o u t .

One o f  th e  l e a s t  rem arked-upon  f e a t u r e s  o f  th e  r a n g e  o f  

chromosome numbers i n  Poa i s  t h a t  i t  i n c lu d e s  q u i t e  a l a r g e  number 

o f  d i p l o i d  s p e c i e s .  Whereas some p o ly p lo i d  s p e c i e s  have  r e c o r d e d  

d i p l o i d  c o u n t s ,  t h i s  has o n ly  happened  where t h e r e  a r e  c l o s e l y  

r e l a t e d  d i p l o i d  s p e c i e s  w i th  w hich  th e y  m ig h t  have b een  c o n fu s e d .

The g r e a t  m a j o r i t y  o f  th e  d i p l o i d  s p e c i e s  a re  n o t  now known to  

have  p o l y p l o i d  num bers , i . e .  th e y  a re  e x c l u s i v e l y  d i p l o i d ;  f u r t h e r 

m o re ,  th e y  te n d  to  f a l l  i n t o  a r e l a t i v e l y  s m a l l  number o f  taxonom ic
( > 

g r o u p s .  S in c e  th e  i n c id e n c e  o f  d i p l o i d  numbers i n  th e  Gram ineae as

a whole i s  q u i t e  low ( N a n n f e ld t ,  1937b) th e  r e l a t i v e l y  h ig h  in c id e n c e
/ I

o f  d i p l o i d  s p e c i e s  i n  Poa i s  an i n t e r e s t i n g  phenomenon. I t  i s  

p r o b a b ly  t r u e  to  s a y  t h a t  th e  c a p a c i t y  o f  s p e c i e s  o f  Poa to  r e t a i nI
t h e i r  r e p r o d u c t i v e  c a p a b i l i t i e s  i n  th e  s h o r t  te rm  th ro u g h  apom ix isI
may n e v e r t h e l e s s  p u t  them a t  a l o n g - te rm  s e l e c t i v e  d i s a d v a n t a g e ,  and 

t h a t  t h e  e x i s t e n c e  o f  r e l a t i v e l y  l a r g e  numbers o f  d i p l o i d  s p e c i e s  

i n  t h i s  e v o l u t i o n a r i l y  a n c i e n t  group  t e s t i f i e s  to  th e  l o n g - t e r m  

s e l e c t i v e  ad v a n ta g e  o f  r e t a i n i n g  an am p h im ic t ic  b r e e d in g  s y s te m .

4 .5  Chromosome number c a t e g o r i e s .

As t h i s  a c c o u n t  i s  p r i m a r i l y  d i r e c t e d  tow ards  th e  s e c t i o n a l  

l e v e l  o f  th e  taxonom ic  h i e r a r c h y ,  chromosome numbers o f  i n d i v i d u a l  

s p e c i e s  a re  n o t  d i s c u s s e d  h e re  i n  d e t a i l .  In  m ost c a s e s ,  s u i t a b l e  

comments have been  p r o v id e d  by th e  a u th o r s  o f  th e  chromosome c o u n t s .  

W ith  th e  e x c e p t io n  o f  th e  e x c l u s i v e l y  d i p l o i d  s p e c i e s ,  th e  number 

o f  s p e c i e s  o f  Poa w i t h  o n ly  one known chromosome number i s  q u i t e
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a m é l l ,  and w i l l  d o u b t l e s s  be f u r t h e r  red u ced  as th e  genus becomes 

k a r y o l o g i c a l l y  b e t t e r  known. Only f o u r  European s p e c i e s  rem a in  

e n t i r e l y  unknown from  the  p o i n t  o f  v iew  o f  t h e i r  chromosome numbers :

P. f e r a t i a n a  ( s e c t .  C oenopoa), P. f l a c c i d u l a  ( s e c t .  S t e n o p o a ) ,

P. j u b a t a  ( s e c t .  i n c o g n . )  and P. p i r i n i c a  ( s e c t .  O r e i n o s ) .

W ith a d e g re e  o f  g e n e r a l i z a t i o n ,  f i v e  c a t e g o r i e s  can  be 

d e f i n e d  i n t o  w hich th e  European  s e c t i o n s  o f  Poa can  be p l a c e d .

I t  i s  n o t  s u g g e s te d  t h a t  to  p l a c e  two s e c t i o n s  i n t o  one s u c h  c a te g o r y  

i s  to  im ply  t h a t  th e y  a re  t h e r e b y  ta x o n o m ic a l ly  r e l a t e d ;  r a t h e r ,  

i t  e n a b le s  th e  ran g e  o f  chromosome numbers i n  e a c h  c a t e g o r y  to  be 

d i s c u s s e d ,  w i th  comments w hich to  some e x t e n t  h o ld  t r u e  f o r  e a c h  

o f  th e  s e c t i o n s  p l a c e d  w i t h in  t h a t  c a te g o r y .  In  d e s c e n d in g  o r d e r  

o f  s i z e  ( t o t a l  number o f  s p e c i e s  i n  e ach  c a t e g o r y ) ,  t h e s e  a r e  

s p e c i f i e d  as f o l l o w s :

CATEGORY A: s e c t i o n s  c o n ta i n in g  s p e c i e s  w i th  numbers r a n g i n g  from

d i p l o i d  to  m id - a n e u p lo id * ;

CATEGORY B: s e c t i o n s  c o n ta i n in g  s p e c i e s  w i th  numbers from  t e t r a p l o i d

u p w a rd s ,  i n c l u d i n g  h ig h -a n e u p lo id s * * ;

CATEGORY C: s e c t i o n s  c o n ta i n in g  d i p l o i d  and t e t r a p l o i d  s p e c i e s ;  

CATEGORY D : s e c t i o n s  c o n ta i n in g  s p e c i e s  w i th  numbers r a n g i n g  from  

t e t r a p l o i d  to  o c t a p l o i d ;

CATEGORY E : s e c t i o n s  c o n ta i n in g  e x c l u s i v e l y  d i p l o i d  s p e c i e s .

As e x p la i n e d  i n  4 .1  a bove , th e  term s ' d i p l o i d * ,  ' t e t r a p l o i d *  e t c .  

assume a base -n u m b er  o f  n =  7 . There seems to  be no r e a s o n  to  q u e s t i o n  

t h i s  a s s u m p t io n ,  as th e  genus s h a r e s  t h i s  b ase -num ber  w i t h  t h e  c l o s e l y  

r e l a t e d  g e n e ra  B e l l a r d i o c h l o a  Chiovenda and F e s tu c a  L . ,  and in d e e d  

th e  number i s  one o f  th e  m ost f r e q u e n t  base-num bers  i n  th e  s u b fa m i ly  

F e s tu c o i d e a e  as a w ho le .

* ,  ** N o te :  th e  d e f i n i t i o n  o f  'm i d - '  and ' h i g h - a n e u p l o i d '  c a n  be s t a t e d  

l o o s e l y  as b e in g  i n  th e  ran g e  21 -  49 and 49 upwards r e s p e c t i v e l y .
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C a te g o ry  A. Chromosome numbers r a n g in g  from d i p l o i d  to  m id - a n e u p lo id .  

S e c t .  Bolbophorum and s e c t .  S tenopoa , the  two l a r g e s t  s e c t i o n s

i n  E u ro p e ,  b e long  to  t h i s  c a t e g o r y .  D e sp i te  the  s i m i l a r i t y  be tw een
I

t h e  o v e r a l l  range  o f  numbers o f  th e  two s e c t i o n s ,  th e  d i s t r i b u t i o nI i
o f  th e  numbers among th e  s p e c i e s  o f  th e  two s e c t i o n s  i s  v e r y  d i s s i m i l a r .  

Whereas s e c t .  S tenopoa  has o n ly  one d i p l o i d  s p e c i e s ,  s e c t .  Bolbophorum 

c o n s i s t s  m a in ly  o f  d i p l o i d s .

T aking  s e c t .  Bolbophorum f i r s t ,  an eu p lo id y  i s  c o n f in e d  to  th e  

two m ost  w id e ly  d i s t r i b u t e d  and v a r i a b l e  s p e c i e s ,  P. a l p i n a  and
I

P. b u l b o s a . Of th e  o t h e r  s p e c i e s ,  o n ly  two a re  a n e u p lo id  to  any 

e x t e n t ,  and b o th  o f  th e s e  a re  non-European  s p e c i e s :  P. e l b r u s s i c a  

and P. s i n a i c a , th e  l a t t e r  sometim es c o n s id e re d  n o n s p e c i f i c  w i th  

P . b u lb o s a  and th e  fo rm er  p o s s i b l y  a form o f  P. a l p i n a . A l l  th e  

o t h e r  s p e c i e s  a re  d i p l o i d ,  o n ly  P. b a d e n s is  among them h a v in g
i ' t

a d d i t i o n a l  chromosome num bers . P . m ed ia , coun ted  f o r  th e  f i r s t  

t im e  a t  L e i c e s t e r ,  p roved  to  be a d i p l o i d ,  and th e  o n ly  p u b l i s h e d  

c o u n t  f o r  P. l i g u l a t a  a t  th e  tim e o f  w r i t i n g ,  t h a t  o f  K u p fe r  (1 9 6 8 ) ,I i
was c o n f i rm e d .

The a c c u ra c y  o f  th e  i d e n t i f i c a t i o n  o f  a t  l e a s t  some o f  th e  

m a t e r i a l  on which N y g re n 's  (1962) c oun ts  o f ' P. c o n c in n a *, now

P. p e r c o n c in n a , a re  b ased  m ust be q u e s t io n e d .  Doubts a r i s e  f o r
!

th e  f o l l o w in g  r e a s o n s :  f i r s t l y ,  Nygren e v i d e n t l y  c o n fu s e d  th e  s p e c i e s
/ i t

w i th  P. m o l i n e r i  to  the  e x t e n t  t h a t  he cop ied  Buschm ann's d i s t r i b u t i o n

map o f  P . m o l i n e r i  when mapping th e  v a r io u s  s p e c i e s  c o u n te d ;  compare

h i s  map w i th  t h a t  o f  Buschmann (1 9 4 2 ) .  I t  seems p r o b a b le  t h a t  Nygren
/

m is to o k  Buschmann*s P. m o l i n e r i  B a lb is  f o r  P. m o l i n e r i  Lam. & DC. 51

w hich  i s  a synonym o f  P. p e r c o n c in n a . Second ly , th e  i l l u s t r a t i o n
1

o f  a s e r i e s  o f  p l a n t s  named as P . p e rc o n c in n a  le a d s  me to  b e l i e v e  

t h a t  t h e  se ed s  s u p p l i e d  to  Nygren were o f  P. m o l i n e r i . The a p p e a ra n c e  

o f  th e  p l a n t s  i s  i n c o n s i s t e n t  w i th  the  h a b i t  o f  P. p e r c o n c in n a  i n

th e  w i l d ,  a l th o u g h  th e  p o s s i b i l i t y  t h a t  the  m a t e r i a l  was t r u e
i I
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P . p e rc o n c in n a  which had become m arked ly  m o d if ie d  as a r e s u l t  o f  

c u l t i v a t i o n  c a n n o t  be r u l e d  o u t .I
The d i p l o i d  assem blage  w i t h in  s e c t .  Bolbophorum i s  i n t e r e s t i n g  

from  an e v o l u t i o n a r y  p o i n t  o f  v iew . A c o n s i d e r a t i o n  o f  th e  p r o b a b leI
d i r e c t i o n  o f  e v o l u t i o n a r y  t r e n d s  ( se e  c h a p te r  9)» s u g g e s t s  t h a t  th e s e  

i ' I

s p e c i e s  a re  x e ro m o rp h ic  deÆ vatives o f  a more m e s o p h i l i c  d i p l o i dI
a n c e s t o r  ( i t  fo l lo w s  t h a t  the  a n c e s t o r  must be d i p l o i d ,  s i n c e  

p o ly p lo i d y  i s  n o t  n o rm a l ly  r e v e r s i b l e ) .  On k a r y o l o g i c a l  g r o u n d s ,

P. a l p i n a  m ust be c o n s id e r e d  a p o s s i b l e  a n c e s t o r ,  s i n c e  d i p l o i d  

c o u n ts  have been r e c o r d e d  f o r  t h i s  s p e c i e s  from v a r i o u s  l o c a l i t i e s
t I
i n  w e s te r n  E u r a s i a  (N. A f r i c a  -  A t la s  m t s . ,  C a r p a th ia n  m t s . ,  and 

th e  Caucasus m t s . )  though  on m o rp h o lo g ic a l  g rounds t h e r e  a r e  r e a s o n s  

f o r  b e l i e v i n g  t h a t  P. a l p i n a  i t s e l f  i s  q u i t e  h i g h ly  e v o lv e d .

P. b u l b o s a sseems to  have d i f f e r e n t i a t e d  in d e p e n d e n t ly  and a t  an 

e a r l i e r  s t a g e  i n  th e  e v o l u t i o n  o f  th e  g roup , s in c e  b o th  i t s  

p r e s e n t - d a y  d i s t r i b u t i o n  and l i k è l y  c e n t r e  o f  o r i g i n  s u g g e s t  a 

long  p e r i o d  o f  in d e p e n d e n t  e x i s t e n c e .  I t  a p p e ars  to  be o f  r e c e n t  

a p p e a ra n c e  in  th e  M e d i te r r a n e a n  r e g i o n ,  and an I r a n o - T u r a n ia n  

o r i g i n  can  be p o s t u l a t e d .

P r o l i f e r o u s  p l a n t s  o f  P. b u lb o sa  a re  skmat/imeis d i p l o i d s ;  hence  

we m ust n o te  t h a t  p p ly p lo id y  i s  n o t  an e s s e n t i a l  p r e - r e q u i s i t e  o f
I

p r o l i f e r a t i o n , ( u n l e s s  G u in o c h e t 's  c o u n t  was b ased  on P. p e r c o n c i n n a , 
w hich  i s  n o t  known i n  the  p r o l i f e r o u s  s t a t e ) .

‘ P. l i g u l a t a  and P. t i m o l e o n t i s  form a v i c a r i o u s  s p e c i e s - p a i r .

Both  a re  d i p l o i d ,  and w hereas p r o l i f e r o u s  p l a n t s  o f  th e  fo rm e r  s p e c i e s

a re  unknown the  l a t t e r  has  a w ell-docum en ted  p r o l i f e r o u s  te n d e n c y
/

( p r o l i f e r o u s  specim ens have f r e q u e n t l y  been named P. m a c r o g lo s s a
i

H a c k e l ,  red u c e d  to  synonymy w i th  P. t im o le o n t i s  by F e in b ru n  (1940)).
/ I' i

I n  v iew  o f  th e  e v id e n c e  t h a t  P. b u lb o s a  can o c c u r  as a p r o l i f e r o u s

d i p l o i d ,  th e  p r o l i f e r a t i o n  o f  P. t im o le o n t i s  i s  n o t  n e c e s s a r i l y
/

i n d i c a t i v e  o f  p o l y p lo i d y .  However, so f a r  as i s  known none o f  the
/  i

c o u n ts  o f  P. t i m o l e o n t i s  I s  b a sed  on p r o l i f e r o u s  m a t e r i a l .
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The g e o g r a p h ic a l  d i s t r i b u t i o n  o f  p r o l i f e r o u s  p l a n t s  o f  P. t i m o l e o n t i s  
* ‘ / 

i s  i n s u f f i c i e n t l y  known, b u t  a p p e ars  to  be c o n c e n t r a t e d  i n  th e

s o u t h - e a s t e r n  p a r t  o f  the  range  o f  th e  s p e c i e s ,  i n  s o u t h e r n  Turkey

and n o r t h e r n  S y r i a .

The o c c u r r e n c e  o f  B-chromosomes a t  m e io s is  i n  m o st  o f  th e

d i p l o i d  s p e c i e s  o f  s e c t .  Bolbophorum has been f u l l y  docum ented ;

M untz ing  & Nygren (1955 );  Nygren (1955 , 1957, 196 2 ) .  In  an

a n t h e r  sq u a sh  p r e p a r a t i o n ,  I  found B-chromosomes i n  a m i t o t i c  f i g u r e

o f  P. The c o u n t  o f  2n =  14 +  2B i s  o f  no p a r t i c u l a r

i n t e r e s t ,  e x c e p t  t h a t  i t  was o b se rv e d  i n  so m a t ic  t i s s u e .
f

P. b a d e n s i s , known b o th  as a d i p l o i d  and a t e t r a p l o i d  ( t o g e t h e r  

w i th  a t r i p l o i d ,  which i n  v iew  o f  the  f a c t  t h a t  some o f  th e  s e e d  u se d
I /

by Nygren was o f  g a rd e n  o r i g i n  c o u ld  have r e s u l t e d  from  th e  h y b r i d 

i z a t i o n  o f  th e  two chromosomal s t r a i n s ) ,  i s  i n t e r e s t i n g  i n  t h a t  i t  

h as  a c o r r e l a t i o n  betw een th e  s i z e  o f  i t s  a n th e r s  and th e  p l o id y  

o f  th e  p l a n t  c o n c e rn e d ,  (N ygren, 1962). This p a p e r  a l s o  r e p o r t s

c h i a s ma f r e q u e n c ie s  f o r  th e  v a r i o u s  s p e c i e s  s t u d i e d ,  and i t  i s  
i •- /
i n t e r e s t i n g  to  n o te  t h a t  the  ch iasm a f r e q u e n c ie s  o f  P . p u m ila  and

(
P. m o l i n e r i  a re  v e ry  s i m i l a r ,  p r o v id in g  an a d d i t i o n a l  i n d i c a t i o n  o f

1 t

t h e i r  c lo s e  r e l a t i o n s h i p  to  one a n o th e r .

As t h e r e  a re  no p u b l i s h e d  co u n ts  o f  P. m e d ia , my two d e t e r m i n a t i o n s

a p p e a r  to  be th e  f i r s t  to  be made f o r  t h i s  s p e c i e s .  Both  were made

from  p l a n t s  grown from se ed  o f  w i ld  o r i g i n ;  th e  f i r s t  was a p l a n t  
/ (• /

grown i n  L e i c e s t e r  B o ta n ic  Garden by Mr P h i l i p  Brown from  s e e d
/ i 1

c o l l e c t e d  i n  th e  w i ld ;  w hereas th e  second  was made on  a p l a n t  grown
I i  i i f ’

from  a c a r y o p s i s  r e c o v e re d  from  a h e rb a r iu m  specim en  c o l l e c t e d  i n
/ I

1963 by P.W. B a l l  and A r th u r  G h a te r .  This i n c i d e n t a l l y  p r o v id e s  an
I

i n d i c a t i o n  o f  th e  p o t e n t i a l  lo n g e v i ty  o f  Poa c a r y o p s e s ,  s i n c e  th e  

s e e d s  were s t o r e d  f o r  n in e  y e a r s  on a p r e s s e d  and d r i e d  spec im en  

w hich had  been t r e a t e d  w i th  an a l c o h o l i c  s o l u t i o n  o f  m e r c u r i c  c h l o r i d e
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as p r e s e r v a t i v e .

P. p um ila  i s  th e  l a s t  s p e c i e s  o f  th e  e x c l u s i v e l y  d i p l o i d  group  

to  be m e n t io n e d .  M o rp h o lo g ic a l ly  i t  appears  to  show c l i n a l  v a r i a t i o n ,  

s i n c e  th e  so u th e rn m o s t  examples show the  m ost s t r o n g l y  x e ro m p rp h ici
f e a t u r e s .  My co u n t  o f  P. pum ila  i s  the  o n ly  one s i n c e  th o s e  o f  

Nygren (1 9 6 2 ) .  N y g re n 's  e a r l i e r  s ta t e m e n t  (1957 , p .  490) t h a tI /
P. t im o l e o n t i s  i s  a " v e ry  p r i m i t i v e  member o f  th e  s e c t .  Bolbophorum"

on w hich i s  b a sed  th e  s u p p o s i t i o n  t h a t  the  su p e rn u m e ra ry  chromosomes

m ust have o r i g i n a t e d  a v e ry  long  tim e ago , m ust be q u e s t i o n e d .

The m o rp h o lo g ic a l  c h a r a c t e r s  o f  P. p u m ila , P. m o l i n e r i , P. l i g u l a t a  
i / '

and P. t i m o l e o n t i s  a re  th o se  o f  s p e c i a l i z e d  x e r o p h i l i c  d e r i v a t i v e s
I i i

( A c h ta ro v ,  1939); se e  a l s o  c h a p te r  9.

The re m a in in g  s p e c i e s  o f  s e c t .  Bolbophorum a r e  P. a l p i n a  and
I  I

P. b u l b o s a . Though m a in ly  a p o m ic t ic  in  t h e i r  s y s te m  o f  b r e e d i n g ,

t h e i r  l i m i t e d  capability f o r  sexual reproduction c o n f e r s  e v o l u t i o n a r y
; chromosome

f l e x i b i l i t y  on th e  a sse m b la g e .  Their^num bers se ldom  e x c e e d  50

( w i th  th e  n o t a b l e  e x c e p t io n  o f  a co u n t  o f  P. a l p i n a  from  th e

H im alayas)  and numbers c lo s e  to  th o se  which a re  m u l t i p l e s  o f  s e v e nI I
a re  f r e q u e n t ,  s u g g e s t in g  t h a t  th o se  s t r a i n s  w hich a r e  r e g u l a r  

even-num bered  p o ly p lo id s  a re  b e t t e r  a d ap ted  ( th o u g h  t h i s  c o n c lu s i o nI
i s  b a s e d  on o n ly  l i m i t e d  m a t e r i a l ) .  The f re q u e n c y  o f  apom ix is  i n  

P . a l p i n a  p ro b a b ly  v a r i e s  w i th  th e  e c o l o g i c a l  c o n d i t i o n s  (Heyn, 197 2 ) .  

I t  i s  i n t e r e s t i n g  to  n o te  t h a t  th e  p la c e s  where d i p l o i d  P. a l p i n a  

has  been  d e t e c t e d  a re  th o s e  which a re  c e n t r e s  o f  d i v e r s i t y  o f  d  

endem ic  s p e c i e s  o f  P o a : th e  C a rp a th ia n  m ts ,  th e  C aucasus m t s ,  and

th e  P a m ir s . The p r e s e n t  d i v e r s i t y  o f  a n e u p lo id  num b ers ,  e s p e c i a l l y  

i n  t h e  A r c t i c  and s u b a r c t i c ,  s u g g e s t s  an i n v a s iv e  te n d e n c y  i n  P . a l p i n a  

and t h i s  i s  no do u b t  fa v o u re d  by a s e x u a l  means o f  r e p r o d u c t i o n  w hich
I /

c o n f e r  th e  maximum de g re e  o f  f i t n e s s  f o r  p r e s e n t - d a y  c o n d i t i o n s  a t  th e



65.

e x p e n se  o f  l o n g e r - t e r m  f l e x i b i l i t y  th ro u g h  th e  r e t e n t i o n  o f  g e n e t i c  

d i v e r s i t y .

Some o f  the  more p u z z l in g  v a r i a n t s  o f  P. a l p i n a , e . g .  s u b s p .  

i n s u l a r i s  from  th e  m oun ta ins  o f  S i c i l y  and G re e c e ,  and s u b s p .  f a l l a x  

F .  Hermann from A n a t o l i a ,  p a r t i c u l a r l y  need i n v e s t i g a t i o n  o f  t h e i r  

chromosome num bers , s in c e  t h i s  would p ro v id e  v a l u a b l e  e x t r a  e v id e n c e  

f o r  th e  a s se s s m e n t  o f  t h e i r  taxonom ic s t a t u s .

S e c t .  S tenopoa

By c o n t r a s t  w i th  s e c t .  Bolbophorum, the  r an g e  o f  chromosimme
I.

numbers o f  th e  members o f  s e c t .  S tenopoa  i s  l e s s  w e l l  known. A lm ost 

e v e r y  s p e c i e s  so f a r  co u n te d  shows a d i f f e r e n t  r a n g e  o f  num bers .
i

The European  s p e c i e s  o f  th e  group a r e  p a r t i c u l a r l y  i n t e r e s t i n g  i n  t h a t
/

a n e u p lo id y  i s  th e  e x c e p t io n  r a t h e r  th a n  th e  r u l e ,  d e s p i t e  th e  f a c t
/ I

t h a t  s e v e r a l  a re  known to  h%ve a p o m ic t ic  b r e e d in g  sy s te m s  (H&kansson, 

1 9 4 3 ) .  Only P. g la u c a  has a s i g n i f i c a n t  number o f  a n e u p lo id  c o u n ts

r e c o r d e d ;  o c c a s i o n a l  a n e u p lo id  c o u n ts  a re  found i n  o t h e r  s p e c i e s
/

o f  th e  s e c t i o n ,  b u t  t h e r e  a p p e a rs  to  be a te n d e n c y  f o r  chromosome

numbers to  be a t  th e  even-num bered  p l o id y  l e v e l s .

P. r e h m a n n i i , w i th  2n =  14, i s  th e  o n ly  known d i p l o i d  b e lo n g in g
/ / 

to  t h i s  s e c t i o n  from  e i t h e r  w i t h in  o r  o u t s i d e  E u ro p e .  F u r t h e r
I

c o n f i r m a to r y  co u n ts  would be d e s i r a b l e ,  as o n ly  one d e t e r m i n a t i o n  

has  so f a r  been made. The d i p l o i d  chromosome number le n d s  s u p p o r t  

to  my v iew  t h a t  P. reh m an n ii  i s  s p e c i f i c a l l y  d i s t i n c t  from  P . N e m o r a l i s . 

The r e s t r i c t e d  d i s t r i b u t i o n  o f  t h i s  s p e c i e s  a l lo w s  i t  to  be r e g a r d e d  

as one o f  th e  'B a lk a n  r e l i c t s '  ( th o u g h  t h e i r  d i s t r i b u t i o n  e x te n d s  a 

l i t t l e  way beyond th e  Balkan  p e n in s u l a  as d e f in e d  i n  F l o r a  E u ropaea )  

w hich  a r e  c h a r a c t e r i z e d  by t h e i r  n a r ro w ly  d e f in e d  c h o r o lo g y ,  t h e i r  

l a c k  o f  c lo s e  r e l a t i v e s ,  t h e i r  montane h a b i t a t s  and (w here d a t a  i s  

a v a i l a b l e )  t h e i r  d i p l o i d  chromosome num bers. O th e r  members o f  t h i s
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i n fo r m a l  group  i n  the  genus Poa a re  P . s t i r i a c a  ( s e c t .  L e p t o p h y l l a e ) ,

P. p i r i n i c a  ( s e c t .  O re in o s )  and P. t r i c h o p h y l l a  ( s e c t .  N anopoa) .

W hile h i s t o r i c a l  f a c t o r s  m ust have been im p o r ta n t  i n  f a v o u r i n g  th e  

o f  su c h  an'.;as.dembiage o f  ta x o n o m ic a l ly  i s o l a t e d  s p e c i e s  

i n  th e  a r e a  o v e r  what has p ro b a b ly  been a g e o l o g i c a l l y  l e n g th y  

p e r i o d  o f  t im e ,  th e s e  a re  n o t  y e t  w e l l  un d e rs to o d }  se e  Kuzmanov (1 9 6 9 ) .

P. p a l u s t r i s  i s  n e a r l y  always t e t r a p l o i d .  Z h i ro v  (1968) has 

d e m o n s t ra te d  t h a t  h i s  m a t e r i a l  o f  the  s p e c ie s  i s  a u t o t e t r a p l o i d .

This  i s  c o n s i s t e n t  w i th  S e re b ry a k o v a 's  c o n c lu s io n s  (1 9 6 5 ,  f i g .  7)
i

on th e  p r o b a b le  e v o lu t io n a r y  r e l a t i o n s h i p s  be tw een  th e  members o f

s e c t .  S te n o p o a ,  deduced from  a s tu d y  o f  the  d e v e lo p m en t  o f  th ei
d i f f e r e n t  ty p es  o f  g ro w th -fo rm  found in  t h i s  s e c t i o n .  F u r t h e r  work

I
on th e  two e c o l o g i c a l l y  d i s t i n c t  ty p es  found by S e re b ry a k o v a  would

/

be i n t e r e s t i n g ,  i n  v iew  o f  th e  e v id e n c e  t h a t  th e  h y d r o p h y t i c  h a b i t a t  

i s  a s e c o n d a ry  one o c c u p ie d  by a s p e c i a l i z e d  d e r i v a t i v e  o f  the  

l o o s e l y  t u f t e d  meadow form o f  the  s p e c i e s .

Most c o u n ts  o f  P. n e m o ra l i s  a re  a t  the  h e x a p lo i d  l e v e l .  

I n s u f f i c i e n t  d a t a  e x i s t s  to  e s t a b l i s h  any c o r r e l a t i o n  be tw een  th e  

p l o i d y  l e v e l  and th e  v a r i e t i e s  which e x i s t  in  P. n e m o r a l i s , Eh6 lf§h 

i t  has  been  s u g g e s te d  by Hooper, in  an a n n o ta t io n  o f  h e rb a r iu m  

m a t e r i a l ,  t h a t  B r i t i s h  m a t e r i a l  found to  be o c t a p l o i d  was r e f e r a b l e  

to  s u b s p .  m ontana Hooper, i n e d .  ( sy n .  P. n e m o ra l i s  L. v a r .  m ontana 

G a u d . ) ,  a g la u c o u s  form o f  th e  s p e c i e s .  I t  i s  p o s s i b l e  t h a t  Hooper 

has  m is ta k e n  m a t e r i a l  o f  P. g l a u c a , u n d e r  the  name P. b a l f o u r i , f o r  

P. n e m o r a l i s . F u r t h e r  work i s  n e c e s s a ry  on th e  d i v i d i n g  l i n e  be tw een  

P. n e m o ra l i s  and P. g l a u c a .

I t  rem ains  an open q u e s t i o n  as to  w hether  P . n e m o r a l i s  i s  

a u t o t e t r a p l o i d  o r  a l i o t e t r a p l o i d  i n  o r i g i n .  The v i r t u a l  a b sen c e  

o f  odd-num bered m u l t i p l e s  o f  seven  in  th e  range  o f  c o u n ts  s u g g e s t s  

t h a t  th e  s p e c i e s  i s  n o t  p rone  to  fo rm ing  chromosomal ' h y b r i d s '  

be tw een  the  d i f f e r e n t  p l o id y  l e v e l s .  The a p o m ic t i c  n a t u r e  o f  th eI
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b r e e d in g  sy s tem  (HSkansson, 1943) by no means e x c lu d e s  t h i s  p o s s i b i l i t y .
i

The e x i s t e n c e  o f  h y b r id s  betw een P. n e m o ra l i s  and o t h e r  s p e c ie s -
/

has  long  been  a m a t t e r  o f  s p e c u l a t i o n .  Tsvelev  (1 9 7 2 ) ,  i n  h i s  a c c o u n t  

o f  Poa in  th e  European p a r t  o f  th e  USSR, s u g g e s t s  t h a t  some o f  the  

r e g i o n a l  v a r i a n t s  o f  P. n e m o ra l i s  i n  the  C a rp a th ia n  and U ra l  m ts .  and 

i n  L a p p lan d ,  to  which he acco rds  th e  rank o f  s u b s p e c i e s ,  may have 

a r i s e n  th ro u g h  h y b r i d i z a t i o n  betw een P. n e m o ra l is  and P. g l a u c a .

He p o s t u l a t e s  a s i m i l a r  o r i g i n  f o r  some s u b s p e c ie s  o f  P. p a l u s t r i s .

The g r e a t  v a r i a b i l i t y  shown by b o th  P. n em o ra lis  and P . p a l u s t r i s  

i s  a t t r i b u t e d  to  an h i s t o r i c a l  p ro c e s s  whereby t h e i r  p r e d e c e s s o r s  

m ig r a te d  from t h e i r  supposed  ' a n c e s t r a l  home* i n  th e  m ontane 

d e c id u o u s  'T u rg a i*  f o r e s t  b e l t  ( P. n e m o ra l i s ) and th e  s u b a lp in e  

b e l t  o f  th e  s o u th e r n  p a r t  o f  the  c o n ife ro u s  'T a ig a*  f o r e s t  ( P . p a l u s t r i s ) .  

Towards th e  end o f  the  Miocene p e r i o d ,  as a r e s u l t  o f  th e  c o n t i n e n t a l -  

i z a t i o n  o f  th e  c l i m a t e ,  T sve lev  supposes  t h a t  th e  low lands  became 

c o lo n i z e d  f i r s t  by th e  T urga i and th e n  by the  T a ig a  ty p e  o f  f o r e s t ,  

w i th  th e  more s t a b l e  é lé m en ts  in  th e  form er rem a in in g  b e h in d  to  

h y b r i d i z e  w i th  r e l a t e d  s p e c i e s  o f  th e  l a t t e r  g r o u p in g ,  to  s u r v i v e  i n  

th e  m ixed f o r e s t s  o f  th e  P l io c e n e  p e r io d .

There i s  no f a c t u a l  ev id e n c e  to  s u p p o r t  t h i s  r a t h e r  i n t e r e s t i n g

s p e c u l a t i o n ;  in d e e d ,  some o f  th e  a v a i l a b l e  e v id e n c e  te n d s  to  c o n t r a d i c t
/

i t .  S e r e b r y a k o v a 's  s tu d y  o f  th e  e v o lu t io n o o f  g row th  form  ty p e s  a g re e s  

w i th  t h i s  p r o p o s a l  i n  i d e n t i f y i n g  P. nem ora lis  as th e  c l o s e s t  l i g i n g  

r e l a t i v e  o f  th e  a n c e s t r a l  ty p e ,  b u t  d i s a g re e s  i n  p o r t r a y i n g  P . p a l u s t r i s  

as a d e r i v a t i v e  o f  P. n e m o r a l i s , w i th  some q u i t e  c o n v in c in g  e v id e n c e  to  

s u p p o r t  h e r  v iew .

The agreem ent betw een t h i s  scheme and t h a t  o f  T s v e le v  on a 

fu n d am e n ta l  p o i n t  -  the  f a c t  t h a t  the  s e c t io n  as a  whole has  had  

m e s o p h i l i c  a n c e s t o r s  -  p e rm i ts  the  c o n c lu s io n  to  be drawn t h a t  

i t  h a s  been th e  m e s o p h i l i c  members o f  the  s e c t i o n  w hich  occupy  h a b i t a t s
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a t  th e  p r e s e n t  day which resem b le  th o se  o c c u p ie d  by th e  a n c e s t r a l  

s p e c i e s ,  w h a te v e r  the  a l t e r a t i o n s  in  chromosome number and b r e e d in g  

b e h a v io u r .  This in  t u r n  le a d s  to  th e  r e a l i z a t i o n  t h a t  P . rehm anni 

i s  p r o b a b ly  a p r i m i t i v e  member o f  th e  s e c t i o n ,  d e s p i t e  i t s  a p p a r e n t l y
I

numerous d i f f e r e n c e s  f/Ébih the  r em a in in g  members.
I

P. g la u c a  has  a wide range  o f  chromosome num bers ,  o f  w hich  the  

h e x a p lo id  and o c t a p l o i d  l e v e l s  a r e  b e s t  r e p r e s e n t e d .  The 8n ,  9n+ and 

10n+ a re  g e n e r a l l y  o f  a more n o r t h e r l y  d i s t r i b u t i o n .  A l th o u g h  t h i s  

ran g e  o f  numbers i s  sym ptom atic  o f  an a p o m ic t ic  b r e e d in g  sy s te m  

(HakansBon, 1943) th e  t r e n d  tow ards a s e x u a l  r e p r o d u c t i o n ,  w hich  

f a v o u r s  s u r v i v a l  i n  n o r t h e r l y  c l i m a t e s ,  has n o t  r e a c h e d  th e  s t a g e  

o f  p ro d u c in g  a p r o l i f e r o u s  i n f l o r e s c e n c e .  The c l o s e l y  r e l a t e d  

P. b r y o p h i l a  T r in .  o c c u r in g  i n  V r a n g e l i  i s l a n d ,  a v e r y  n o r t h e r l y  a r c t i c  

land -m ass  i n  n o r t h - e a s t  A s ia ,  has been  coun ted  and found  to  be 2n =  63,i
i . e .  n o n a p lo id .  Zhukova (1965) s u g g e s t s  t h a t  t h i s  i s  i n d i c a t i v e  o f  

a l l o p o l y p l o i d y ,  which had a l r e a d y  been p o s t u l a t e d  by T s v e le v  (1 9 6 4 ) .  

O th e r  non-E uropean  s p e c i e s  a re  l a r g e l y  t e t r a p l o i d  and h e x a p l o i d ;  

th e  N. American v i c a r i a d  o f  P. n e m o r a l i s , P. i n t e r i o r  R y d b e rg ,

has a s i m i l a r  range  o f  chromosome numbers to  t h a t  o f  i t s  E u r a s i a n
/

r e l a t i v e ,  a l th o u g h  few er  d e te r m in a t io n s  h%ve so f a r  been  made.
/

The a v a i l a b l e  c o u n ts  f o r  P. s t e r i l i s  and i t s  E u ropean  a l l i e s  

i n d i c a t e  t h a t  th ey  a re  p ro b a b ly  ce& tred  upon the  t e t r a p l o i d  and 

h e x a p lo id  l e v e l s ,  a l th o u g h  th e  u n r e l i a b i l i t y  o f  th e  i d e n t i f i c a t i o n s  

o f  th e  m a t e r i a l  on which the  c o u n ts  were made r e n d e r s  th e  i n f o r m a t io n  

u s e l e s s  a t  th e  l e v e l  o f  s p e c i e s .  More p r e c i s e  i n f o r m a t io n  i s  

a v a i l a b l e  f o r  the  non-European  members o f  th e  g ro u p ,  w h ich  a r e  

t e t r a p l o i d ,  h e x a p lo id  and o c t a p l o i d .

CATEGORY B. Numbers ra n g in g  from  t e t r a p l o i d  upwards and i n c l u d i n g  

h i g h - a n e u p lo i d s .
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The rem arks made above on th e  r o l e  o f  p o ly p lo id y  i n  th e  

d e v e lo p m en t  o f  a p o m ic t ic  b r e e d in g  system s a re  e q u a l l y  a p p l i c a b l e  

to  th e  s p e c i e s  o f  t h i s  c a t e g o r y .  Two f e a t u r e s  d i s t i n g u i s h  th e  

s e c t i o n s  a l l o c a t e d  to  t h i s  c a te g o r y  to  those  m e n t io n e d  p r e v i o u s l y ;  

t h e  f i r s t  i s  th e  absence  o f  d i p l o i d  members, and th e  seco n d  i s  

t h a t  th e  l e v e l  o f  p l o id y  a t t a i n e d  among the  s p e c i e s  w i th  a n e u p lo id  

chromosome numbers o f t e n  e x c ee d s  d e k a p lo id .  Nygren (1950) r e p o r t s  

a c o u n t  o f  2n =  127 f o r  P. a l p i g e n a , which i s  j u s t  o v e r  1 8 - p l o i d ,  

and Love & Love (1952) r e c o r d  2 1 - p lo id  P. s u b c a e r u l e a . These numbers 

by no means c o n s t i t u t e  the  u p p e r  l i m i t  o f  chromosome numbers i n  th e  

genus P oa ; H a i r  (1968) r e c o r d s  2n =  c .  266 f o r  P. l i t o r o s a  Cheeseman 

from  New Z e a la n d ,  a 3 8 - p l o i d .

The a b sen c e  o f  d i p l o i d  members o f  the  two s e c t i o n s  i n  t h i s  

c a t e g o r y  -  s e c t .  C e n ts ÿ a a a n d d s è c t .  Poa -  i s  s i g n i f i c a n t .  In  o r d e r  

to  p o s t u l a t e  t h a t  th e  o r i g i n a l  mechanism which r a i s e d  th e  chromosome 

numbers o f  th e  a n c e s t o r s  o f  th e  p r e s e n t  day s p e c i e s  was th ro u g h  

h y b r i d i z a t i o n  o f  d i p l o i d s  fo l lo w e d  by do u b lin g  o f  chromosome numbers 

o f  th e  h y b r i d d ,  o r  a l t e r n a t i v e l y  to  p o s t u l a t e  a u t o t e t r a p l o i d s  

a r i s i n g  from  d i p l o i d s ,  one m ust look  o u t s i d e  the  s e c t i o n s i i f o r  

s u i t a b l e  d i p l o i d  a n c e s t o r s  ( w i th  th e  p o s s ib l e  e x c e p t i o n  o f  

P. k o ly m e n s is  T sv e le v  from th e  S o v ie t  F a r  E a s t ) .  T h is  l e a d s  to  

th e  c o n c lu s i o n  t h a t  h y b r i d i z a t i o n  between members o f  d i f f e r e n t  

s e c t i o n s  i s  l i k e l y  to  have p la y e d  a s i g n i f i c a n t  p a r t  i n  th e  a n c e s t r yi
o f  th e  p r e s e n t - d a y  s p e c i e s .

The chromosome numbers o f  th e  members o f  the  two s e c t i o n s  a re  

r e a s o n a b ly  w e l l  docum ented. In  th e  case  o f  s e c t .  P oa , much o f  the  

i n f o r m a t i o n  has  emerged as a r e s u l t  o f  g e n e t i c a l  s t ù d i é e s o f  th e  

m echan ism s o f  a p o m ix is ,  w hereas  i n  the  case  o f  s e c t .  C e n i s i a  th e  

e m phas is  has  been  on p u r e l y  k a r y o l o g i c a l  s t u d i e s .

S e c t .  Poa c o n ta in s  o n ly  f o u r  European s p e c i e s ;  i t s  g r e a t e s t
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number o f  s p e c i e s  o c c u r s  i n  e a s t e r n  A s ia .  The f o u r  E u ropean  s p e c i e s  

a re  v e r y  w id e ly  d i s t r i b u t e d ;  th e y  a r e  p a r t l y  s y m p a t r i c ,  b u t  occupy  

d i f f e r e n t  h a b i t a t  ty p e s  w i t h i n  th e  same g e o g r a p h i c a l  r e g i o n .  They 

form  one o f  th e  m o st  t a x o n o m ic a l ly  c r i t i c a l  g roups  w i t h i n  th e  genus P o a , 

and a r e  som etim es t r e a t e d  as s u b s p e c i e s  o f  a s i n g l e ,  p o ly m o rp h ic  s p e c i e s  

(T s v e l e v ,  1 9 7 4 ) .  P. p r a t e n s i s  has th e  l a r g e s t  number o f  d i f f e r e n t  

chromosome num b ers ,  b u t  a l l  f o u r  s p e c i e s  have  a wide ran g e  o f  c o u n t s .i
There  a r e  s e v e r a l  e x p l a n a t i o n s  o f  th e  s u c c e s s  o f  a p o m ic t i c  p o l y 

p l o i d y  as a b r e e d i n g  s t r a t e g y  i n  s e c t .  Poa; i t  i s  som etim es s u g g e s t e d  

t h a t  th e  s e c t i o n  as a whole i s  o f  p o l y p h y l e t i c  o r i g i n ,  h a v in g  r e s u l t e d  

from  a s e r i e s  o f  e v e n t s  o f  i n t e r s e c t i o n a l  h y b r i d i z a t i o n  fo l lo w e d  by 

p o l y p lo i d y  and c o n s e q u e n t  a p o m ix is .  I t  seems d o u b t f u l  w h e th e r  th e  o r i g i n  

o f  th e  g roup  w i l l  e v e r  be t r a c e d  to  such  an e v e n t ,  o r  w h e th e r  l i g h t  w i l l
i

be throw n on th e  r e l a t i o n s h i p  be tw een  th e  members o f  s e c t .  Poa and 

such  c l o s e l y - r e l a t e d  s e c t i o n s  as s e c t .  C e n i s i a ,  w hich in c l u d e  s p e c i e s  

w i th  a s i m i l a r  b r e e d i n g  s t r a t e g y  and e q u a l l y  h ig h  d e g re e  o f  v a r i a b i l i t y  

( P. a r c t i c a  and P. g r a n i t i c a ) . New t e c h n i q u e s ,  such  as s e r o l o g y ,  may 

hdp to  c l a r i f y  t h e s e  p ro b le m s .  I t  seems l i k e l y ,  how ever ,  t h a t  i f  th e  

e x p l a n a t i o n  o f  t h e  g r o u p 's  o r i g i n  i s  to  be s a t i s f a c t o r y ,  a n c e s t r a l  forms 

w i t h i n  th e  g roup  m u st  be s o u g h t ;  t h i s  may p ro v e  u n p r o d u c t i v e ,  s i n c e  th e  

o f f s p r i n g  o f  a  c r o s s  be tw een  such  t a x a  would te n d  to  s u p p l a n t  them by 

means o f  t h e i r  g r e a t e r  f i t n e s s .

The means by w hich  th e  h ig h  d e g re e  o f  v a r i a b i l i t y  i s  m a in ta in e d
i

a re  sum m arized by C la u s e n  ( 1 9 6 1 ) ,  who d e s c r i b e s  th e  m echanism  by w hich  

b i o t y p i c  exchange  t a k e s  p l a c e  -  o c c a s i o n a l  c a ry o p s e s  a r e  p ro d u ce d  

s e x u a l l y  -  w i t h o u t  p r e j u d i c e  to  th e  p r i n c i p a l  m echanism  f o r  .a p o m ic t i c  

s e e d  p r o d u c t i o n .  U s e f u l  a d a p t a t i o n s  a r e  t h e r e b y  r e t a i n e d  a lo n g  w i thIa d e g re e  o f  h e t e r o z y g o s i t y ,  and l a r g e  numbers o f  h i g h l y  u n i fo r m  o f f s p r i n g  

a r e  p ro d u ce d  (a s  i n  th e  c a s e  o f  s e x u a l  i n b r e e d i n g ) .

From th e  chromosome d a t a ,  l i t t l e  can  be added to  th e  p i c t u r e  o f  

P. a n g u s t i f o l i a  as a  r e l a t i v e l y  x e ro m o rp h ic  a ssem b lag e  o f
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e c o ty p e s  which £è sometimes r e l e g a t e d  to  th e  r a n k  o f  s u b s p e c i e s  

w i t h i n  an e n la r g e d  P. p r a t e n s i s . The h i g h e s t  p l o i d y  l e v e l  a t t a i n e d  

( 11- p l o i d )  i s  r a h h e r  low er th a n  i n  o t h e r  s p e c i e s  o f  t h e  s e c t i o n  i n  

E u ro p e .

P. s u b c a e r u l e a , more f a m i l i a r  u n d e r  the  name P. i r r i g a t a ,

c o m p r ise s  a s u b a r c t i c  and f l u s h - d w e l l i n g  group o f  e c o t y p e s ,  u s u a l l y
/ I

r e g a r d e d  as s p e c i f i c a l l y  d i s t i n c t  on a c co u n t  o f  t h e  r a t h e r  s p e c i a l i z e d  

taxonom ic  f e a t u r e s  and h a b i t a t  o f  th e  p l a n t s .  A l th o u g h  t h i s  s p e c i e s  

has  th e  h i g h e s t  r e c o rd e d  chromosome number o f  p e rh a p s  any E u r a s i a n  

s p e c i e s  o f  Poa, i t s  range  o f  numbers i s  g e n e r a l l y  s i m i l a r  to  th o s e  

o f  th e  o t h e r  s p e c i e s  o f  th e  s e c t i o n .

P. a lp ig e n a  has  a more e x c l u s i v e l y  a r c t i c  d i s t r i b u t i o n  th a n
;

th e  p r e v io u s  s p e c i e s ,  and w i th  i t s  l a r g e  number o f  h i g h - a n e u p l o i d  

chromosome co u n ts  i s  no e x c e p t io n  to  th e  geift’a l  p a t t e r n .  I t  has
I I

one u n u s u a l  c h a r a c t e r i s t i c :  o f  th e  s p e c i e s  o f  s e c t .  P oa , i t  i s  th e
/

o n ly  one in  Europe to  show p r o l i f e r a t i o n  o f  th e  i n f l o r e s c e n c e .

Among th e  non-E uropean  s p e c i e s  which can be a s s i g n e d  to  t h i s  

s e c t i o n  w i th  c o n f id e n c e ,  t h e r e  i s  a s i m i l a r  range  o f  a n e u p lo id  num bers .  

P. m a la c a n th a  Komarov i s  s i m i l a r  to  P. a lp ig e n a  i n  h a v in g  p r o l i f e r o u s

fo rm s ;  i t ,  and many o f  th e  o t h e r  F a r - E a s t e r n  s p e c i e s  o f  th e  s e c t i o n ,
‘ I

a re  a s s ig n e d  by P ro b a to v a  (1971) to  a s e p a r a t e  s u b s e c t i o n  M a la c an th a e  

o f  t h e  s e c t i o n  Poa. P. k o ly m e n s is  Rozhev. ,  a s s ig n e d  by S o k o lo v sk ay a  

& P ro b a to v a  (1973) to  s e c t .  Poa , i s  d i p l o i d ;  i t s  s e c t i o n a l  p o s i t i o n ,  

l i k e  t h a t  o f  th e  o t h e r  f a r - e a s t  A sian  s p e c i e s ,  r e q u i r e s  c o n f i r m a t i o n .

S e c t .  C e n i s ia  d i f f e r s  k a r y o l o g i c a l l y  from s e c t .  Poa i n  s e v e r a l
t

r e s p e c t s .  I t s  European  s p e c i e s  in c lu d e  two w i th  h i g h - a n e u p l o i d  s e r i e s
1

o f  chromosome num bers , b u t  i n  th e s e  s p e c i e s  p r o l i f e r a t i o n  i s  a  common 

o c c u r r e n c e .  The t h i r d  s p e c i e s ,  P. c e n i s i a , has t h r e e  g e o g r a p h i c a l l y  

w e l l - d e f i n e d  s u b s p e c ie s  o n ly  two o f  which have so f a r  b e e n  i n v e s t i g a t e d
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k a r y o l o g i c a l l y .

T sv e le v  (1972) j u s t i f i e s  th e  i n c l u s i o n  o f  s e c t .  C e n i s i a  i n  a 

much more b r o a d l y - d e f in e d  s e c t .  Poa p a r t l y  on k a r y o l o g i c a l  g r o u n d s .

S e c t .  Bolbophorum, which i s  r e p r e s e n t e d  in  th e  E u ropean  p a r t  o f  th e  

S o v i e t  Union by o n ly  t h r e e  s p e c i e s  ( P. a l p i n a . P . b u lb o s a  and P. m e d ia ) 

i s  l i k e w i s e  in c lu d e d  i n  s e c t .  Poa. He n o te s  t h a t  t h e r e  i s  some 

s i m i l a r i t y  betw een rh izo m ato u s  and c a e s p i t o s e  s p e c i e s  i n  th e  F a r  E a s t
ke*k. /

su c h  as P. p l a t y a n t h a  Kom. and P. d ta la c a n th a ^and th e  C e n t r a l  A s i a t i c  

s p e c i e s  P. s m i r n o v i i  Ro z h ev . and P. l i p s k y i  Ro z h e v . w i th  th e  members 

o f  s e c t .  C e n i s i a ,  and s u g g e s t s  t h a t  th e s e  s p e c i e s  fo rm  a l i n k  be tw een\ i I I
s e c t .  Bolbophorum and s e c t .  Poa. While i t  i s  t r u e  t h a t  th e  p r e s e n c e  

o r  a b sen c e  o f  rh izom es i s  n o t  u n i v e r s a l l y  a p p l i c a b l e  as a s e c t i o n a l  

c h a r a c t e r ,  t h i s  i s  i n s u f f i c i e n t  r e a s o n  f o r  com bin ing  two v e r y  d i s s i m i l a r  

s e c t i o n s .  The c a se  f o r  i n c l u d in g  s e c t .  C e n i s ia  i n  s e c t .  Poa i s  somewhat
I /

s t r o n g e r ,  s in c e  th e  g row th -fo rm s o f  th e  members o f  t h e  two s e c t i o n s  

a r e  s i m i l a r  and th e  two s e c t i o n s  a re  e v i d e n t l y  c l o s e l y  r e l a t e d .

T s v e le v  a l s o  s u g g e s t s  an * i n t e r - s e c t i o n a l  h y b r id *  o r i g i n  f o r  th e
/

members o f  s e c t .  C e n i s i a ;  p u t a t i v e  p a r e n t s  a r e  g iv e n  as a d i p l o i d  

c a e s p i t o s e  a n c e s to r  o f  s e c t .  Bolbophorum, and an unknown, p r o b a b ly  

e x t i n c t ,  member o f  s e c t .  A rc topoa  ( G r i s e b . )  T s v e le v ,  a s e c t i o n  unknown
I I '

i n  Europe and i n c lu d in g  such  lo n g -rh iz o m a to u s  s p e c i e s  as P . em inens 

P r e s l  (2n =  28, 42) and P. s u b f a s t i g i a t a  T r in .  (2n =  4 2 ) .  T sv e le v
I

a l s o  m en t io n s  P. t i b e t i c a  Munro ex S ta p f  as a member o f  s e c t .  A rc to p o a ;I
I  p r e f e r  to  r e g a r d  i t  as a member o f  s e c t .  C e n i s i a .  I t  i s  p o s s i b l e

/ 1 

t h a t  s e c t .  A rc topoa  and s e c t .  C e n i s i a  sh o u ld  be u n i t e d .

P. c e n i s i a  i s  u n u s u a l  i n  h a v in g  o n ly  t e t r a p l o i d  and o c t a p l o i d

numbers r e c o r d e d .  The p o s s i b i l i t y  t h a t  t h i s  i n d i c a t e s  a u to p l o id y
/

c a u s in g  a d o u b l in g  o f  a t e t r a p l o i d  to  g iv e  an o c t a p l o i d  i s  n o t  so 

f a r  r u l e d  o u t ,  b u t  many more c o u n ts  need  to  be m ade, p a r t i c u l a r l y  

o f  th e  e a s t e r n  s u b s p e c ie s  c o n t r a c t a  ( i n c l .  P. p s y c h r o p h i l a  B o i s s .
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d e s c r i b e d  from  the  m oun ta in s  o f  w e s te rn  A n a t o l i a ) .  The r e c e n t  c o u n t  

o f  2n =  49 from  the  F re n ch  a lp s  ap p ears  to i n d i c a t e  th e  p r e s e n c e  o f

h e x a p l o i d s ,  as the  o n ly  r e a s o n a b le  e x p la n a t i o n  f o r  i h e  o c c u r r e n c e
i

o f  a 7 - p l o i d  s t r a i n  i s  t h a t  a c ro s s  has o c c u r r e d  be tw een  a 6- p l o i d  

and an 8- p l o i d  p a r e n t .  A u to p o ly p lo id y  i s  n o t  r u l e d  o u t  as an 

e x p l a n a t i o n  o f / t h e  o r i g i n  o f  the  o c t a p l o i d  p l a n t s .

Of th e  a n e u p lo id  s p e c i e s  o f  Poa , P. g n a n i t i c a  has  th e  m ost 

l i m i t e d  d i s t r i b u t i o n .  This  f a c t  i n d i c a t e s  t h a t  th e  s p e c i e s  i s  

p r o b a b ly  o f  r e c e n t  o r i g i n .  The s t a t u s  o f  p r o l i f e r o u s  p l a n t s

d e s c r i b e d  by S k a l in s k a  (1955) as P. n o b i l i s  i s  u n c e r t a i n ;  th e
) i

ta x o n  i s  t r e a t e d  i n  th e  F l o r a  E uropaea  a c co u n t  as an i n t e r s e c t i o n a l  

h y b r id  be tw een  P. g r a n i t i c a  and P. a l p i n a , f o l l o w in g  th e  s u g g e s t i o n  

o f  th e  a u th o r ;  how ever, th e  p o s s i b i l i t y  t h a t  P. g r a n i t i c a  i t s e l f  

has  p r o l i f e r o u s  forms c a n n o t  be r u l e d  o u t .

The k a r y o l o g i c a l  e v id e n c e  s u p p o r t s  the  s e p a r a t i o n  o f  P . a r c t i c a
i I

from  P. c e n i s i a , i n  which i t  has sometimes been  i n c l u d e d  as a

s u b s p e c i e s .  I t  has a c i r c u m p o la r  a r c t i c  d i s t r i b u t i o n ,  i t  i s
1

m o r p h o lo g ic a l ly  e x t r e m e ly  v a r i a b l e ,  and has a r a n g e  o f  a n e u p lo id  

chromosome numbers s i m i l a r  to  t h a t  o f  P. g r a n i t i c a . P r o l i f e r o u s
I

forms a re  known.

CATEGORY £ .  S p e c ie s  w i th  d i p l o i d  and t e t r a p l o i d  chromosome num bers .
I

Three s e c t i o n s  f a l l  i n t o  t h i s  c a te g o r y ;  s e c t .  Coenopoa, s e c t .\ i I I
M acropoa and s e c t .  O ch lopoa.

S e c t .  Macropoa i s  c e n t r e d  upon th e  Caucasus m ts .  W hile  a l l
i

i t s  s p e c i e s  e x te n d  o u t s i d e  E u rope , o n ly  two o c c u r  i n  th e  e x tre m e
\

e a s t  o f  E u ro p e .  The l i m i t s  o f  th e  s p e c i e s  i n  t h e  C aucasus a r e  n o t  

w e l l  u n d e r s to o d ;  my c o u n t  o f  2n =  14 was p e rfo rm e d  on m a t e r i a l  

named as P. i b e r i c a  F i s c h .  & M ey., which was a lm o s t  i d e n t i c a l  i n  

c u l t i v a t i o n  w i th  some p l a n t s  o f  Fv l o n g i f o l i a  s u p p l i e d  from  th e
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same s o u r c e .  I  t h e r e f o r e  r e g a r d  the  two s p e c ie s  as synonymous, 

though  th ey  a re  sometimes r e g a rd e d  as d i s t i n c t  (K hram tsova , 1965 ) .

P. l o n g i f o l i a  sen su  l a t o  o c c u rs  i n  th e  Caucasus find T ransC aucasus  m ts ,
1 I

i n  th e  Pontus m ts .  o f  NE Turkey , and i n  NE I r a q  and w e s t e r n  I r a n .

An endemic s u b s p e c i e s ,  su b s p .  f a g e to ru m , o c c u rs  i n  Krym. Chromosome 

numbers o f  th e  l a t t e r  a re  n o t  a v a i l a b l e ,  b u t  th e  ty p e  s u b s p e c i e s

has  s e v e r a l  p u b l i s h e d  coun ts  i n d i c a t i n g  t h à t  i t  i s  t e t r a p l o i d .
i  i  i

A n a t u r a l  i n t e r s e c t i o n a l  h y b r id  i s  r e c o rd e d  from  NE Turkey 

b e tw een  P. d i v e r s i f o l i a  ( a n o th e r  member o f  s e c t .  M acropoa) and

P . c h a i x i i ; th e  c o l l e c t o r ,  B. B a la n s a ,  named i t  P . c o n t r o v e r s e  ( i n
/■

P I .  d ’O r i e n t  1866). In  my o p i n io n ,  B a la n sa  has m is ta k e n  a p l a n t  

o f  P . l o n & i f o l i a  (which o c c u p ie s  an i n t e r m e d ia t e  p o s i t i o n  be tw een  

P . d i v e r s i f o l i a  ( B o i s s .  & B a l . )  Hackel and s e c t .  Homalopoa) f o r  a

h y b r id  betw een th e  two s e c t i o n s .  N e v e r th e l e s s ,  th e  i n t r i g u i n g
I

p o s s i b i l i t y  i s  r a i s e d  t h a t  P. l o n g i f o l i a  s , l .  may have a r i s e n  th ro u g h
I i .1 / I ■

j u s t  such  a h y b r i d i z a t i o n .  K a r y o lo g ic a l  e x a m in a t io n  o f  th e  whole
I

group  would t h e r e f o r e  p rom ise  to  be e x tre m e ly  r e g a r d i n g .

The m ost n o r t h e r l y  member o f  th e  s e c t i o n ,  P. s i b i r i c a , i s  

more w id e ly  d i s t r i b u t e d  in  th e  b o r e a l / s u b a r c t i c  zone o f  n o r t h e r n
I i

A s i a ,  and o n ly  e n t e r s  a sm a l l  p o r t i o n  o f  E Europe. P l a n t s  named 

as s u b s p .  u r a l e n s i s  by T sve lev  (1972) need to  be i n v e s t i g a t e d  

k a r y o l o g i c a l l y ,  i f  h i s  s u g g e s t io n  i s  to  be c o n fi rm e d  t h a t  th e y  have 

a r i s e n  when p o p u la t io n s  o f  P. h y b r id a  i n  th e  U ra l  m ts .  were
i

’swallow ed* by P. s i b  i r i c a  m ig r a t i n g  w es tw ards .
i

The chromosome numbers o f  th e  members o f  s e c t .  M acropoa

i n d i c a t e  t h a t  a norm al s e x u a l  b r e e d in g  sys tem  i s  p r e s e n t .  T h e i r
\

r e a d i n e s s  to  h y b r id i z e  co n firm s  t h i s  im p re s s io n  (AlmgSrd, 1960) 

b u t  f u r t h e r  work i s  needed  to  c o n f i rm  t h i s .

S e c t .  Coenopoa c o n ta in s  two European s p e c i e s ,  o n ly  one o f  w hich 

i s  w id e ly  d i s t r i b u t e d .  This s p e c i e s ,  P. t r i v i a l i s , has  been
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c o u n te d  f r e q u e n t l y ,  and b o th  d i p l o i d  and t e t r a p l o i d  numbers a re  

r e c o r d e d ;  th e  l a t t e r  c a te g o ry  i s  l e s s  f r e q u e n t .  I n  m o st  c a s e s  

th e  p o s s i b i l i t y  c a n n o t  be r u l e d  o u t  t h a t  the  m a t e r i a l  c o u n te d  wasi
s u b s p .  s i l v i c o l a , which o c c u rs  i n  s o u th e r n  E u rope . Only one c o u n t  

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

d i p l o i d .

Mehra & Sunder (1959) r e c o r d  a c o u n t  o f  2n =  56 i n  P . t r i v i a l i s  

f rom  th e  H im alayas . This co u n t  has been e x c lu d e d ,  on th e  g rounds
I

t h a t  th e  s p e c ie s  i s  u n d o u b ted ly  i n t r o d u c e d  to  th e  a r e a  (B o r ,  1948
Î i l l  /

p .  68) and may t h e r e f o r e  be o f  a g r i c u l t u r a l  o r i g i n .

P. f e r a t i a n a , a s e ld o m - c o l l e c te d  s p e c ie s  which i s  c o n f i n e d  to
I

th e  Pyrenees  and NW S p a in ,  has n o t  been i n v e s t i g a t e d  k a ry o  l o g i c a l l y .i I
S e c t .  Ochlopoa i s  c e n t r e d  upon the  H im alayas ,  where i t  has  s e v e r a l  

endem ic  s p e c i e s .  Two o f  i t s  t h r e e  European s p e c i e s  have  r e l a t i v e l y  

r e s t r i c t e d  d i s t r i b u t i o n s ,  w h ile  th e  t h i r d ,  P. an n u a , i s  c o s m o p o l i t a n .

The e a s t e r n  e x t e n t  o f  P. s u p in a , one o f  the  p a r e n t s  o f  P . annua
/

a c c o r d in g  to  Tu t i n  (1 9 5 7 ) ,  i s  n o t  c l e a r  as a c c o r d in g  to  F r o h n e r  (1968)

i t  i s  r e p l a c e d  in  c e n t r a l  A sia  by P. u s t u l a t a  F r o h n e r .  Some d o u b t
i

has  been  r a i s e d  by Koshi (1968) as to  the  g e n e r a l l y  a c c e p te d  s t o r y  o f
I  ‘

th e  o r i g i n  o f  P. annua ( N a n n fe ld t ,  1937b). P. i n f i r m a  and P. s u p i n a , 

b o th  d i p l o i d s ,  a re  s a i d  to  have h y b r id i z e d ;  th e  h y b r id  p l a n t s  th e n  

became t e t r a p l o i d s  by a p ro c e s s  o f  a l l o p o l y p l o i d y ,  r e g a i n i n g  th e r e b y
.» i

th e  a b i l i t y  to  rep ro d u ce  s e x u a l l y .  Koshi showed t h a t  t h e  k a r y o ty p e  o f  

P . annua examined by him was n o t  c o n s i s t e n t  w i th  t h i s  e x p l a n a t i o n ,  as 

th e  k a ry o ty p e s  o f  P. i n f i r m a  and P. s u p in a  d id  n o t  add up to  th e
i

k a ry o ty p e  o f  P. annua . The p o s s i b i l i t y  t h a t  K osh i*s  m a t e r i a l  was
I i

a t y p i c a l ,  o r  i n c o r r e c t l y  named, o r  t h a t  P. annua i s  o f  p o l y p h y l e t i c  

o r i g i n ,  i s  c o n s i s t e n t  w i th  t h a t  e x p l a n a t i o n .  A n o th e r  p o s s i b i l i t y  i s  

t h a t  th e  k a ry o ty p e s  o f  P. i n f i r m a  o r  P. s u p in a  a r e  h e t e r o g e n e o u s .
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The chromosome numbers o f  th e  non-E uropean  s p e c i e s  o f  s e c t .  

O ch lopoa  a r e  m a in ly  t e t r a p l o i d ;  one s p e c i e s ,  P. n e p a l e n s i s  W a l l i c h ,  

i s  d i p l o i d .  Some o f  th e s e  s p e c i e s  -  n o t a b ly  th o s e  d e s c r i b e d  from

n o r t h  A f r i c a  such  as P. m aroccana -  may w e l l  be synonymous w i th
i

P. a n n u a . P l a n t s  m atch ing  P. m aroccana  N annf. have  been  r e c o r d e d  

from  S . S p a in ;  th e  c h a r a c t e r s  by which th ey  a re  s a i d  to  d i f f e r  

from  P. annua a r e  i n  my o p in io n  n o t  c o n c lu s i v e ,  i n  v ie w  o f  th e

v a r i a b i l i t y  shown by P. annua , (S c h o lz ,  1968). P. p e n t a p o l i t a n a ,

d e s c r i b e d  by S cho lz  i n  1971 from  m a t e r i a l  c o l l e c t e d  i n  th e  v i c i n i t y  

o f  p l a n t s  o f  P. annua , may w e l l  t u r n  o u t  to  be a b a c k - c r o s s  be tw een
I

P. annua and P. i n f i r m a .

CATEGORY D̂ . S p e c ie s  w i th  t e t r a p l o i d  to  o c t a p l o i d  chromosome nu m b ers .

Th is  c a t e g o r y  in c lu d e s  t h r e e  s e c t i o n s  o f  Poa i n  E u ro p e ,  two
I

c o n t a i n i n g  o n ly  a s i n g l e  s p e c i e s  e a c h ,  and one c o n t a i n i n g  f o u r
' I

E u ropean  and a t  l e a s t  t h r e e  non-E uropean  s p e c i e s .  S e c t .  A b b r e v ia ta e
' I

i s  d i s t a n t l y  r e l a t e d  to  s e c t .  Bolbophorum; s e c t .  O re in o s  i s  t a x o n -
I

o m ic a l l y  i s o l a t e d ;  and s e c t .  T ichopoa i s  q u i t e  c l o s e  to  s e c t .
t

S te n o p o a .

S e c t .  A b b re v ia ta e  has a c i r c u m p o la r  A r c t i c  d i s t r i b u t i o n .

I t s  s o l e  E uropean  s p e c i e s ,  P. a b b r e v i a t e , has been  c o u n te d  a t  v a r i o u s  

l o n g i t u d e s ;  t h r e e  ag ree  on i t s  b e in g  h e x a p lo i d ,  one c o u n t  i s  

t e t r a p l o i d ,  and two a u th o rs  r e c o r d  h i g h e r  f i g u r e s .  I  have n o t  been  

a b le  to  d e te rm in e  th e  o r i g i n  o f  th e  m a t e r i a l  c o u n te d  by S ok o lo v sk ay a  

(1 9 5 5 ) ;  i n  th e  c a se  o f  F l o v i k ’s co u n ts  from S v a l b a r d ,  i t  i s  p o s s i b l e  

t h a t  m a t e r i a l  o f  th e  i n t e r s e c t i o n a l  h y b r id  P. x h a r t z i i  was m is ta k e n

f o r  t r u e  P. a b b r e v i a t e . Holmen (1952) e x p re s s e s  d o u b ts  r e g a r d in g
/

F l o v i k ’s c o u n ts  (1938 , 1940) f o r  t h i s  s p e c i e s .  S t i l l ,  c o u n ts  f o rI i
t h i s  s p e c i e s  h i g h e r  th an  h e x a p lo id  c a n n o t  be r u l e d  o u t .
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S e c t .  O r e in o s ,  w i th  f o u r  European s p e c i e s ,  has  been  th e  s u b j e c t

o f  a s p e c i a l  s tu d y  by Nygren (1 9 5 5 ) .  Two S o v ie t  F a r - E a s t e r n  s p e c i e s ,
/

P. l e ptocoma T r in .  and P. p a u c i s p i c u l a  S c r ib n .  & M e r r . ,  a r e  a l s o  

i n c l u d e d  in  i t h i s  s e c t i o n ,  which has a t  l e a s t  on§ ?North Am erican 

member, P. f e r n a l d i a n a  Nannf. The d i s t r i b u t i o n  p a t t e r n  i s  t h e r e f o r e  

h i g h l y  d i s j u n c t ,  an u n u su a l  p a t t e r n  i n  th e  genus P oa .
I

The n a r ro w ly  endemic s p e c i e s  o f  SW B u l g a r i a ,  P . p i r i n i c a  S t o j .
I I

and A c h t . ,  has no p u b l i s h e d  chromosome c o u n t s .

P. m inor and P. l a x a  a re  t e t r a p l o i d .  N y g re n ’s c o u n ts  i n c lu d e d  

one o f  2n =  21 f o r  P. l a x a ; t h i s  need  n o t  be t a k e n  as i n d i c a t i n g  th e  

p r e s e n c e  o f  an u n d is c o v e re d  d i p l o i d  r a c e ,  s in c e  p l a n t s  w i th  a t r i p l o i d

number c o u ld  have a r i s e n  in  o t h e r  ways, e . g .  by th e  f e r t i l i z a t i o n
1

o f  an u n red u c e d  egg by a red u c e d  male gamete ( s e e  Z h i r o v ,  1 9 68 ) .

P. f l e x u o s a  i s  h e x a p lo id .  Nygren r e p o r t s  t h a t  p o l l e n  f o rm a t io n  

i n  t h i s  s p e c i e s  i s  p o o r ,  b u t  h i s  e m b ry o lo g ic a l  s tu d y  (N ygren , 1950) 

showed t h a t  i t  was s e x u a l  and n o t ,  as one m ig h t  e x p e c t  i n  an a r c t i c -
I I I

s u b a r c t i c  s p e c i e s ,  a p o m ic t ic .
t

The e x t r a -E u ro p e a n  d i s t r i b u t i o n  o f  P. l a x a  i s  n o t  known; i t  i s  

r e c o r d e d  i n  th e  F l o r a  E uropaea  a c c o u n t  as endemic to  E u ro p e ,  b u t  i t s  

o c c u r r e n c e  in  G reen land  s h o u ld  n o t  be r u l e d  o u t  as im p ro b a b le .
I

The non-European  members o f  s e c t .  O re inos  a re  m a in ly  h e x a p lo id ^ ;  

one c o u n t  o f  2n =  28 i s  r e c o rd e d  f o r  P. p a u c i s p i c u l a  S c r i b n .  & M err .

P . l a x a  i s  v e ry  v a r i a b l e  in  th e  C a r p a th ia n  m t s . ,  and a s p e c i a l

i n v e s t i g a t i o n  o f  th e  s p e c i e s  in  t h a t  a r e a  would be i n t e r e s t i n g .

The p o s s i b i l i t y  o f  f u r t h e r  u n d i s c o v e r e d  s p e c i e s  o f  s e c t .  O re in o s  
i ‘

e x i s t i n g  in  th e  m oun ta ins  o f  s o u t h - e a s t  Europe s h o u ld  be c o n s i d e r e d .

P . c o m p re ssa , th e  o n ly  member o f  s e c t .  T ic h o p o a ,  has  r a t h e r  a 

wide r a n g e  o f  chromosome num bers. Munz’s r e p o r t  o f  d i p l o i d  P. c om pressa
I

from  C a l i f o r n i a  s h o u ld  be t r e a t e d  w i th  c a u t i o n ,  s i n c e  th e  s p e c i e s  i s
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u n d o u b te d ly  in t r o d u c e d  i n to  t h a t  r e g i o n .  With t h a t  e x c e p t i o n ,  

i t s  chromosome numbers range  from  t e t r a p l o i d  to  o c t a p l o i d .

The o c c a s i o n a l  a n e u p lo id  c o u n ts  r e c o rd e d  s t r e s s  t h a t  th e  

a l l o c a t i o n  o f  s e c t .  T ichopoa to  t h i s  c a t e g o r y ,  r a t h e r  th a n  to  

c a t e g o r y  A, i s  a r b i t r a r y .  D e s p i te  i t s  rh izo m ato u s  h a b i t ,  P. com pressa  

i s  q u i t e  c l o s e l y  r e l a t e d  to  s e c t .  S ten o p o a ,  and has  som etim es been  

i n c l u d e d  i n  i t .  I t s  b r e e d in g  sy s tem  i s  a p o m ic t ic  (N ygren , 1953; 

AlmgSrd, 1960).

CATEGORY E. D ip lo id  s p e c i e s .

Three s e c t i o n s  f a l l  i n to  t h i s  c a te g o r y ;  two a r e  m o n o ty p ic ,  and 

th e  t h i r d  has t h r e e  s p e c i e s .

S e c t .  L e p to p h y l l a e ,  w i th  i t s  s i n g l e  s p e c i e s  P. s t i r i a c a , was 

k a r y o l o g i c a l l y  unknown u n t i l  co u n te d  a t  L e i c e s t e r .  I t  was p r e v i o u s l y  

i n c l u d e d  i n  s e c t .  Poa , on a c co u n t  o f  th e  s u p e r f i c i a l  s i m i l a r i t y  

b e tw een  P. s t i r i a c a  and P. a n g u s t i f o l i a . I t s  d i s t i n c t i v e  m o rp h o lo g ic a l  

c h a r a c t e r s  ( se e  c h a p te r  5 ) ,  and th e  c h a r a c t e r i s t i c  a n a to m ic a l  f e a t u r e s
{ I / i

o f  th e  l e a f - b l a d e ,  s e rv e  amply to  d i s t i n g u i s h  i t  as a s e p a r a t e  s e c t i o n ;  

th e  d i p l o i d  chromosome number i s  an a d d i t i o n a l  i te m  o f  s u p p o r t  f o r  

t h i s  v ie w .

S e c t .  Nanopoa, c o n ta i n in g  P. t r i c h o p h y l l a , i s  a l s o  new ly e r e c t e d .  

P . t r i c h o p h y l l a  i s  a lm o s t  c e r t a i n l y  th e  m ost i s o l a t e d ,i
from  th e  taxonom ic p o i n t  o f  v ie w ,  o f  a l l  th e  E uropean  s p e c i e s .

i
A u t h o r s ’ v iew s have v a r i e d  c o n s id e r a b l y  on th e  q u e s t i o n  o f  i t s

I
c l o s e s t  a f f i n i t i e s ;  A scherson  & G raebner (1900) i n c l u d e d  i t  i n  

t h e i r  i l l - d e f i n e d  s e c t .  O re in o s ,  N a n n fe ld t  (1935) e x c lu d e d  i t  a lo n g  

w i th  s e v e r a l  o t h e r  s p e c i e s ,  p l a c i n g  i t  i n s t e a d  i n  s e c t .  S ub b u lb o sae  

(synonymous w i th  s e c t .  Bolbophorum ), whereas Hermann (1939) r e d e f i n e d  

s e c t .  O re inos  i n  a r a t h e r  w id e r  s e n se  th a n  N a n n f e ld t ,  to  i n c l u d e  

P . t r i c h o p h y l l a . S u b s e q u e n t ly ,  th e  s p e c i e s  has  been  o v e r lo o k e d .
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The t h i r d  s e c t i o n  i n  t h i s  c a t e g o r y ,  s e c t .  Homalopoa, c o n ta i n s

t h r e e  d i p l o i d  s p e c i e s .  P. h y b r id a  i s  n o rm a l ly  s e x u a l  (AlmgSrd, 1960)
1

and th e  same can be assumed to  be t r u e  o f  P. c h a i x i i  and P. rem oüa.

O u ts id e  E u ro p e ,  th e s e  members o f  th e  s e c t i o n  e x te n d  i n t o  th e  

Caucasus m ts .  and Pontus m ts .  A ccord ing  to P ro b a to v a  ( 1 9 6 9 ) ,  who 

made a s tu d y  o f  some f a r - e a s t e r n  A s i a t i c  s p e c i e s  showing a s i m i l a r i t y
i

w i th  s e c t .  Homalopoa, P. r a d u l a  and P. u s s u r i e n s i s  show a s t r o n g  

a f f i n i t y  w i th  th e  s e c t i o n .  L ike P. re m o ta , P. r a d u l a  i n h a b i t s  damp 

f o r e s t s ;  t h i s  s p e c i e s  i s  a l s o  m en tio n ed  by T sv e le v  (1972) as a 

p o s s i b l e  l i n k  betw een th e  rh izom atous  and c a e s p i t o s e  s e c t i o n s .

However, th e  chromosome co u n ts  p u b l i s h e d  f o r  t h e s e  two s p e c i e s  i n d i c a t e

t h a t  P . u s s u r i e n s i s  i s  t e t r a p l o i d  and t h a t  P. r a d u l a  i s  h e x a p l o i d ,
1

s u g g e s t i n g  th e  need  f o r  f u r t h e r  s tu d y .
i

The a b i l i t y  o f  members o f  s e c t .  Homalopoa to  form  h y b r id s  i s  

w e l l  known. N a t u r a l l y  o c c u r r in g  h y b r id s  have b een  r e p o r t e d  f o r  

a number o f  d i f f e r e n t  p a i r s  o f  p a r e n t s  (see  c h a p t e r  2) ;  o f  t h e s e ,

P. X  p aw lo w sk ii  J i r a s e k  i s  w ell-know n i n  the  C z e c h o s lo v a k ia n  T a t r a  m t s . ,
I

and a h y b r id  betw een P. c h a i x i i  and P. n e m o ra l is  has  r e c e n t l y  been  

d e t e c t e d  in  B r i t a i n  (C.A. S t a c e ,  v e r b a l  c om m un ica t ion ) .
I

Almgârd (1960) g iv e s  an a c c o u n t  o f  a programme o f  a r t i f i c i a l l y  

p ro d u c e d  h y b r id s  betw een P. l o n g i f o l i a  and members o f  s e c t .  Homalopoa. 

These  a r e  p roduced  r e a d i l y .

T sv e le v  (1972) s u g g e s t s  t h a t  th e  s p e c ie s  P. u s s u r i e n s i s  Ro z h e v . 

may have  o r i g i n a t e d  from a c ro s s  betw een P. rem o ta  and P. a c r o l e u c a

S t e u d e l .  T h i s ,  and many o t h e r  such  r e p o r t s ,  need  to  be i n v e s t i g a t e d
I i

th ro u g h  the  u se  o f  new te c h n iq u e s  such  as s e r o l o g y ,  and by th e

e x a m in a t io n  o f  p a i r i n g  b e h a v io u r  o f  chromosomes a t  m e i o s i s  i n  a r t i f i c i a l l y  
j '

p ro d u c e d  h y b r i d s ,  i f  r e l a t i o n s h i p s  a re  to be f i r m l y  e s t a b l i s h e d .

4 .6  The c o r r e l a t i o n  betw een chromosome numbers and g e o g r a p h i c a l  a r e a s .

P o ly p lo id y  i s  s i g n i f i c a n t  n o t  o n ly  i n  r e l a t i o n  to  i t s  i n f l u e n c e
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on th e  type  o f  b re e d in g  sy s tem  o f  th e  p l a n t ,  b u t  a l s o  i n  c o n n e c t io n
\ <

w i th  th e  a d a p t iv e  s ig n i f ic a n c e  o f  th e  type  o f  b r e e d in g  s y s te m ,  and

h en ce  on th e  g e o g r a p h ic a l  a r e a  c o lo n iz e d  by th e  s p e c i e s .
i l  i

There has been  a p a r t i c u l a r  i n t e r e s t  i n  th e  a d a p t i v e  s i g n i f i c a n c e
1

o f  p o ly p lo id y  i n  r e l a t i o n  to  a r c t i c  c o n d i t i o n s ,  and much o f  th e  e a r l y

a t t e n t i o n  p a id  to  p o ly p lo id y  n e g le c t e d  i t s  im p o r ta n c e  i n  d e te r m in in g
/

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

h ig h  chromosome num bers. In  h ig h  l a t i t u d e s ,  th e  s h o r t n e s s  o f  th e  

g row ing  s e a s o n  r e q u i r e s  g r e a t  economy o f  p r o d u c t i o n  o f  r e p r o d u c t i v e  

s t r u c t u r e s .  The a b i l i t y  to  r e p l i c a t e  s u c c e s s f u l  g e n o ty p e s  a s e x u a l l y ,  

a v o id in g  th e  norm al p r o c e s s  o f  g e n e t i c a l  r e c o m b i n a t i o n , i s  o f  c o n s i d e r a b l e
ii

s e l e c t i v e  v a l u e .

The o c c u r r e n c e  o f  s p e c i e s  w i th  h ig h  chromosome numbers ( *h igh -  

a n e u p lo id s * )  i n  th e  t e r r i t o r i e s  u sed  i n  F l o r a  E u ro p a ea  g iv e s  an 

a p p ro x im a te  i n d i c a t i o n  o f  th e  e x t e n t  to  which p o l y p l o i d  t a x a  w i th
i

i r r e g u l a r  b r e e d in g  sys tem s a re  d i s t r i b u t e d  i n  E u ro p e .  Map 4 .1  

shows th e  a b s o lu t e  number o f  s p e c i e s  i n  e ach  t e r r i t o r i a l  u n i t ;  s i n c e  

th e  number o f  s p e c i e s  o f  Poa i s  s m a l l e r  i n  some o f  th e  m ost  n o r t h e r l y  

a r e a s ,  the  d i f f e r e n c e  betw een th e s e  a r e a s  and th o s e  o f  s o u th e r n  Europe 

i s  e v e n  g r e a t e r  th a n  th e  map i n d i c a t e s .

F o r  co m p a ra t iv e  p u r p o s e s ,  th e  i n c id e n c e  o f  d i p l o i d  s p e c i e s  i n
f

th e  F l o r a  Europaea  t e r r i t o r i e s  i s  a l s o  mapped (map 4 . 2 ) .  H ereÿ 

th e  r e l a t i v e  r i c h n e s s  o f  d i p l o i d  s p e c i e s  in  th e  m o u n ta in s  o f  C e n t r a l  

and S o u th e rn  Eyrope i s  c l e a r l y  i n d i c a t e d .I
4 . 6 . 1  D i s t r i b u t i o n  o f  h ig h - a n e u p lo id s  in  E u rope .

The r e s u l t s  show, n o t  s u r p r i s i n g l y ,  t h a t  h i g h - a n e u p lo i d s  a r e  

r i c h e s t  i n  th e  a r c t i c  and b o r e a l  r e g i o n s .  The im p o r ta n c e  o f  th e  

a r c t i c - a l p i n e  d i s ju n c t io n "  i s  a l s o  i n d i c a t e d ,  s i n c e  t e r r i t o r i e s  w i th  

a m a in ly  low land  f l o r a  i n  th e  n o r th e r n  h a l f  o f  Europe (Da, Hb, Ho,

Po, Rs(B ))  have a low er s c o r e  th a n  th o s e  w i th  more m o u n ta in o u s  t e r r a i n
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su c h  as B r. The main a r e a s  from  which h ig h - a n e u p lo id s  a r e  e n t i r e l y  

a b s e n t  (Az, B l) o r  a lm o s t  a b s e n t  ( e . g .  Cr, S i)  a re  i s l a n d s  w i th  

a m a r i  t im e -M e d i te r r a n e a n  c l i m a t e .  The low sc o re  a c h ie v e d  by Al and 

Be p r o b a b ly  can be a t t r i b u t e d  to  th e  u n d e r - r e c o r d in g  o f  P .  a n g u s t i f o l i a  

as w e l l  as to  t h e i r  s o u t h e r l y  s i t u a t i o n  and low r e l i e f  r e s p e c t i v e l y .
I I I i

The t e r r i t o r i e s  w i th  two o r  t h r e e  s p e c ie s  i n  t h i s  c a t e g o r y  

a r e  o f  l i t t l e  i n t e r e s t ,  s i n c e  th e  p re s e n c e  o f  P. p r a t e n s i s  anbd 

P. a n g u s t i f o l i a  i n  m ost o f  th e  t e r r i t o r i e s  o f  Europe a c c o u n ts  f o r

th e  h ig h  f re q u e n c y  o f  o c c u r r e n c e  o f  t h i s  p a i r  o f  num bers .
i i

Comparison o f  th e s e  c ru d e  d a t a  w i th  s i m i l a r  d a t a  f o r  o t h e r  g roups  

i s  n o t  p o s s i b l e  a t  p r e s e n t ,  s i n c e  in  m ost g r a s s  g e n e r a  no a c c o u n t  has  

y e t  been  com piled  f o r  F l o r a  E u ropaea  i n  which t h e r e  a r e  f o r t y  o r  more 

s p e c i e s  occupy ing  such  a wide ran g e  o f  n a t u r a l  h a b i t a t s  as th e  genus 

P o a . I t  i s  i n t e r e s t i n g  to  n o t e ,  how ever, t h a t  th e  genus P u c c i n e l l i a , 

whose h a b i t a t  p r e f e r e n c e s  a re  a lm o s t  nowhere the  same as th o s e  o f  

P oa , a p p e a rs  to  have th e  r e v e r s e  o f  th e  type o f  d i s t r i b u t i o n  o f

p l o i d y  ty p es  shown by th e  s p e c i e s  o f  Poa . The a r c t i c  members o f
/

th e  genus in c lu d e  a lm o s t  a l l  t h e  d i p l o i d  s p e c i e s ,  w hereas  i n  th e  

M e d i te r r a n e a n  r e g io n  th e  i n c id e n c e  o f  p o ly p lo id s  i s  h i g h e s t .

4 . 6 . 2  D i s t r i b u t i o n  o f  d i p l o i d  s p e c i e s  in  E urope .

The c e n t r e  o f  abundance o f  d i p l o i d s  l i e s  i n  th e  n o r t h - e a s t  

c o r n e r  o f  the  A d r i a t i c  Sea; Au and Ju have the  h i g h e s t  s c o r e s .

I t a l y  and Romania a l s o  a c h ie v e  h ig h  r a t i n g s ,  p resu m a b ly  on a c c o u n t  

o f  t h e i r  c o m b in a t io n  o f  a lp i n e  and M e d i te r ra n e a n  h a b i t a t s ,  i n  th eI
c a s e  o f  I t a h ÿ ,  and C a r p a th ia n  and B lack  Sea c o a s t a l  h a b i t a t s ,  i n  

th e  c a se  o f  Romania. S o u th -w e s t  Europe a t t r a c t s  o n l y  a s m a l l  s c o r e ,  

w h i le  th e  n i l  s c o re  o f  Krym u n d e r l i n e s  the  f a c t  t h a t  as a m o u n ta in o u s  

a r e a  i t  i s  p e c u l i a r l y  poo r  i n  s p e c i e s  o f  Poa. Hu s c o r e s  a r e l a t i v e l y
I

low number o f  d i p l o i d  s p e c i e s ,  s i n c e  i t  la c k s  m ontane h a b i t a t s .

N o r th e r n  E u rope , as i s  to  be e x p e c t e d ,  has the  lo w e s t  s c o r e s .
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TABLE 4 .1  Chromosome numbers i n  th e  European s e c t i o n s  o f  P oa .

N o te :  European and non-European  s p e c i e s  a re  l i s t e d  s e p a r a t e l y ;

b o th  a re  a r ra n g e d  in  a l p h a b e t i c a l  o r d e r .  For  th e  p u rp o se  o f  

d i s c u s s i o n  th ey  a re  a l l o c a t e d  to  c a t e g o r i e s  A to  E as fo l lo w s  

( f o r  e x p la n a t i o n  see  t e x t ) :

S e c t i o n

ABBREVIATAE

BOLBOPHORUM

CENISIA

COENOPOA

HOMALOPOA

LEPTOPHYLLAE

MACROPOA

C ategory

D.

A.

B.

C.

E.

E.

C.

S e c t io n

NANOPOA

OCHLOPOA

OREINOS

POA

STENOPOA

TICHOPOA

C a te g o ry

E.

C.

D.

B.

A.

D.

S e c t .  ABBREVIATAE

a) European  s p e c i e s :  

P . a b b r e v i a t e

28 

42 

42 

c .  42 

42

*S & S 1960 

Holmen 1952

USSR F ranz  J o s e f  Land: T ik h a y a .

N. G reen land  P e a ry  Land.

J o rg e n se n  e t  a l .  1958 G reen lan d .

Mosquin & Hayley 1966 Canadian A r c t i c .

Zhukova e t  a l .  1973 USSR F a r  E a s t :  V ra n g e ly  i s l a n d .

d o u b t f u l  ( r e f e r a b l e  to  P. x h a r t z i i ? ) :

70 S okolovskaya  1955 USSR A r c t i c ,

c .  76 F lo v ik  1938, 1940 Sb I s f j o r d e n .

b) Non-European s p e c i e s :

P .  p s e u d o a b b r e v ia t a  Ro zhev .

14 *S & P 1973 USSR F a r  E a s t :  Y a k u tsk ay a  ASSR.

*No t e  : the  f o l l o w in g  p a i r s  o f  a u th o rs *  names a r e  a b b r e v i a t e d  

as f o l l o w s :  S & P =  Sokolovskaya & P ro b a to v a ;

S & S =  Sokolovskaya & S t r e l k o v a .



83.
S e c t .  BOLBOPHORUM

a) E u ropean  s p e c i e s :

P. a l p i n a

14 S & S 1938, 1940

14 Q u iz e l  1957

14 Timpko 1964

14, 22 S k a l id s k a  1952

14, 3 2 ,  34 S & S 1940

2 2 -2 3 ,  26, 28, 3 3 ,  3 4 ,  35 
S k a l id s k a  1950

USSR Caucasus m ts .

Morocco A t l a s  m ts .

USSR C a u c a su s :  m t .  E l b r u s .  

Po W. T a t r a  m ts .

USSR Caucasus m ts .

Po

22 , 26, 33 S k a l id s k a  e t  a l .  1957

T a t r a  m t s . ,  P i e n in y  m t s . 

Po T a t r a  m t s .

22 , 23, 24, 25, 31
H&kansson 1943

2 2 -3 2 ,  3 3 ,  35 ,  38
M untzing 1932

21 -  64 M untzing 1940 

28 BÔcher & L a rse n  1950

3 2 ,  33 ,  39 , 42 Bowden 1961 

32 -  34 Avdulov 1928, 1931 

3 2 ,  39 Hedberg 1958

He

He

W. G re e n la n d ,  67 N.

A la s k a ;  Canada: A l b e r t a ,  M anitoba , 

ex  h o r t .  b o t . ?

Br S c o t l a n d .

No N ear O s lo ;  i n n e r  O s l o f j o r d .  

USSR S i b e r i a :  A l t a i  m ts .

Johnson  & P a c k e r  1968 A la sk a  O go truk  c r e e k .

3 3 -  46 Knaben 1966, K. & 
E nge lsk jÔ n  1967 

3 4 ,  42 S & S 1948a

35

35 G a d e l la  & K l i p h u i s  1970 Ga A lp e s ,  H aute  S a v o ie .
3 5 ,  42 TiitiUjj-unpub 1. ( h e r b .  Br S c o t l a n d :  C o ire  amt Sneachda; 

S t a h l i n  192^  LTR) He G raubunden , P%eda.
USSR Pam ir m ts .

USSR A r c t i c .

USSR A r c t i c :  K h ib in y .

Canada M a n ito b a :  C h u r c h i l l .

42 ' S t a h l i n  1^2"^'

42 S & S 1938

42 S ok o lo v sk ay a  1955

42 S & S 1960

42 Love & R i t c h i e  1966

42 T a y lo r  & Brockman 1966 Canada A l b e r t a .

42 ,  44 +  4 f ra g m e n ts  F l o v ik  1938, 1940 Sb I s f j o r d e n .  

44 M untz ing  & M untz ing  1971 Su K o s t e r  i s l a n d s .

48 Bocher 1938 Fa

63 Mehra & Sunder  1959 K ashm ir Tangmarg.

P . b a d e n s i s

14

14

Nygren 1956 

BakSay 1956

Au M odling n e a r  Baden, 

Hu

14 +  2 -8  B Mtfntzing & Nygren 1956 He A rdez ; Ga H au tes  A lp e s ;
Au I n n s b r u c k .

14 Majovsky e t  a l .  1970 Cz S l o v a k ia :  M uranska p l a n i n a .
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14, 18 Holub e t  a l .  1971 Cz T opo ldany , Ro^nava, K o s id e .

14 , 21 , 28 Nygren 1962 Au Cz Ga Ge Hu

28 Arm strong  1937

P. b u lb o s a

14 G u in o c h e t  1943

21 F e rn an d e s  & Q ue iro s  1969 Lu Coim bra.

21 , 50 Mehra & Remanandam 1973 I n d ia  W. H im a la y as .

28 Arm strong  1937 USSR

28 L i ta r d i& r e  1949 Ga Co

28 T u t in  (Love & Love 1961) I t

28 S t r i d  1971 Al K r u j .

28 , 42 T a rn a v s c h i  1948 Rm

28 , 42 P e t ro v a  1973 USSR

28 , 45 A kerberg  1942

c .  3 6 , c .  43 , c .  45 , c .  46 , c .  50 Heyn 1971 I s r a e l  J e ru s a le m

39 S k a l in s k a  e t  a l .  1957 Po Nida v a l l e y ,  S k o ro c ic e  go rge

42 S k a l in s k a  e t  a l .  1961 Po Grochow, Rembertow n e a r
Warsaw.

42 H ar tung  1946 USA N. D a k o ta :  D ic k in s o n .

p . l i g u l a t a

14 Kiipfer 1968 Hs S i e r r a  N evada, M ulhacen .

14 Edmondson, unpub1. Hs S i e r r a  N evada, V e l e t a  r o a d .

p . m ed ia  

( 14 4 o-t 8
Kozhukkoi.rov' Kuz>na,no\/ 1970 
Edmondson, u n p u b l .

Pin*\ f 
Ju ( se e  a p p e n d ix  2)

p . m o l i n e r i

14 M untz ing  & Nygren 1955 He E ngad ine  v a l l e y ,  A rdez .

14 Nygren 1955 He E ngad ine  v a l l e y ,  A rdez .

14 Nygren 1962 He E ngad ine  v a l l e y ,  A rdez .

p . p e r c o n c in n a

14 Nygren 1962 Bu K l i s u r a  n e a r  S o f i a ;
Ga H autes  A lp e s :  S t .  V e ra n ,

S avo ie  : S t .  J e a n  de M arian n e ;  
He V a l a i s ;  S io n .
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P. pum ila

14 Nygren 1962 Au K a rn te n :  G r o s s g lo c k n e r ,
L e i t e r t a l .

14 Edmondson ( u n p u b l i s h e d ) J u  ( se e  ap p e n d ix  2)

P. t im o le o n t i s

14 Nygren 1957 Ju M a kedon ija :  T opa lka  g o r g e ,
n e a r  S k o p je .

b) Non-European s p e c i e s ;
/

P. e l b r u s s i c a  Timpko

35 Timpko 1964 USSR C aucasus :  m t.  E l b r u s .

P. s i n a i c a  S te u d e l

c .  40 -  c .  58 Heyn 1962 I s r a e l .

S e c t .  CENISIA

A) E uropean  s p e c i e s :

P. a r c t i c a

36 Love, Love & Kapoor 1971 USA Rocky m ts .

38 , c .  56 , c .  68, c .  75
N a n n fe ld t  1940 No Dovre m t s . ,  K n u tsh o ,

K vernbekkho .
39 -  92 Nygren 1950

42 , 56, 62, 70, 70 -  74 Zhukova 1968 USSR F a r  E a s t :  C h u to tk a
p e n i n s u l a ,  V r a n g e l i  i s l a n d .

56 F lo v ik  1938, 1940 Sb I s f j o r d e n .

56 Holmen 1952 N. G re e n la n d :  P e a ry  Land.

56 J o rg e n s e n  e t  a l .  1958 G re e n la n d .

56 S & P 1968 USSR F a r  E a s t :  K o r y a k s k i i  ran g e

56, 60 Zhukova 1969 USSR F a r  E a s t :  Anyuiskoe m ts .

56 , 63, 70, c .  75, 82, 85 , 86, 106
Bowden 1960 Canadian  A r c t i c .

c .  66, c .  67 , c .  68 Hedberg 1967

70 Arm strong 1937

70+ Zhukova & T ikhonova 1971 USSR C hukotka p e n i n s u l a

70 -  72 S & S 1960 Rs(N) Kolguev i s l a n d .

72 S & S 1941 Rs(N) Kolguev i s l a n d .

72 Soko lovskaya  1955 USSR A r c t i c .

76 Love & Love 1956

c .  72, 80 +  10 Mosquin & Hayley 1966 Canada A r c t i c .
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P. c e n i s i a

s u b s p .  c e n i s i a

28 , 50 -  52 , 50 -  55 F a v a rg e r  1959 Ga Val d*Emagny;
Ge M o r th e y s ,  F r e i b u i ^ r  A lpen ; 
He G l a r u s ,  Gumen.

49 Bajon & G reber  1971
i

s u b s p .  s a rd o a

56 C o n ta n d r io p o u lo s  1962 

56 F a v a rg e r  & Huynh 1964 

c .  56 Kiipfer & F a v a rg e r  1967 

c .  56 F a v a rg e r  & Kiipfer 1968

Ga I s è r e ;  m a s s i f  du T a i l l e f e r .

Co Monte R o tondo .

Ga P y ré n é e s ,  P ic  P e r i c .

Ga/Hs P y r é n é e s .

Ga/Hs P y r é n é e s ,  P ic  P e r i c .

P. g r a n i t i c a

48 -  56 Hadad, HaSkova 1956 Cz T a t ra  m ts .

64 , 67, 71 , 72, 94 S k a l ih s k a  e t  a l .  1957 Po T a t r a  m ts .

c .  80 S k a l in s k a  1950

B) Non-European s p e c i e s :

P . t i b e t i c a  Munro ex S ta p f

42 S & B 1938

42 S & S 1939

42 S & S 1948a

Po T a t r a  m ts .

USSR A l t a i  m ts .  

USSR Pamir m ts .  

USSR A l t a i  m ts .

S e c t .  COENOPOA 

P . t r i v i a l i s

14 Avdulov 1928 

14 T i s c h l e r  1934 

14 Armstrong 1937 

14 N a n n fe ld t  1937c 

14 S & S 1939 

14 S & S 1940 

14 Akerberg  1942 

14 Love & Love 1942a 

14 +  0 -5  B Bosemark 1957 

14 S k a l in s k a  e t  a l .  1957 

14 Bowden 1961 

14 T ay lo r  & M u ll ig a n  1968 

14 Tombal 1968 

14 S & P 1968

Ex h o r t .  b o t .  

Ex h o r t .  b o t .

USSR Pamir m ts .

USSR Caucasus m ts .

No

Su Skane, V d s t e r g b t l a n d .

Po T a t ra  m t s . ,  O lc z y sk a  v a l l e y .  

Canada Nova S c o t i a .

Canada Queen C h a r l o t t e  i s l a n d s .

USSR F a r  E a s t .
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14 Fernandes  & Q ue iro s  1969 

14 Pohl & D avidse 1971 

14 S & P 1973

14, 28 G u inoche t  1943 

28 T a teoka  1954 

28 Ko^uharov & Kuzmanov 1970A A

s u b s p .  & i l v i c o l a

14 K h r i s to v  & T e r z i i s k i  1968

Lu P o r to ,  B a l e i a .

Costa  R ica

USSR F a r  E a s t :  K u r i l  a r c h i p e l a g o ,  
S h i k o t a n i s l a n d .

Japan

Bu

Bu S e v l ie v o ,  Cham koria .

S e c t .  HOMALOPOA 

P. c h a i x i i

14 Avdulov 1928, 1931 -  Ex h o r t .  b o t .

14 S t a h l i n  1929 -  Ex h o r t .  b o t .

14 N a n n f e ld t  1937b Su Uppsala  B ot. G arden , s p o n t .

14 K i e l l a n d e r  in 'L o v e  & Love 1942

14 C la u sen  e t  a l .  1944

14 S k a l iA sk a  e t  a l .  1961 Po

14 M iziandy  & F rey  1973 Po W. Z ie sz c z ad y  m ts .

P. h y b r id a

14 F a v a rg e r  1959 He Creux du Van.

P. rem o ta

14 N a n n f e ld t  i n  LOve & Lbve 1942 Su

14 Holub e t  a l .  1972 Cz BW Bohemia, m t.  Sumava;

14 Edmondson, u n p u b l is h e d Su (see  append ix  2)

S e c t .  LEPTOPHYLLAE 

P. s t i r i a c a

14 Edmondson, u n p u b l is h e d

S e c t .  MACROPOA

a) E uropean  s p e c i e s .

P. l o n g i f o l i a

14 Edmondson, u n p u b l is h e d

Seed o f  g a rd e n  o r i g i n  ( s e e  
appendix  2) ,  o r i g i n a l l y  c o l l e c t e d  
i n  Cz ( S lo v a k i a ) .

Seed o f  g a rd e n  o r i g i n  ( s e e  
appendix  2) ,  o r i g i n a l l y  c o l l e c t e d  
i n  USSR (C aucasus)  u n d e r  th e  name 
P. i b e r i c a .
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P. l o n g i f o l i a  ( c t d . )

28 S & S 1940 USSR Caucasus m t s .

28 S & S 1948b USSR Caucasus m ts .

D o u b t fu l ( s e e d  o f  unknown o r i g i n ) :

42 Almgârd 1960

43 H ar tung  1946

44 C lau sen  e t  a l .  1944

P. s i b i r i c a

14 Zhukova 1968 USSR E ar  E a s t :  N. Y a k u t i a .

14 Zhukova 1969 USSR F a r  E a s t :  A nguiskoe f o o t h i l l s .

14 S & P 1973 USSR F a r  E a s t :  Kamchatka p e n i n s u l a .

28 S & S 1938 USSR S i b e r i a :  A l t a i  m ts .

28 S & S 1940 USSR S i b e r i a :  A l t a i  m ts .

28 S & S 1948a USSR S i b e r i a :  A l t a i  m ts .

b) N on-European  s p e c i e s :

P. b u c h a r i c a  Ro z h e v .

14 G r i f  1965 USSR T a d j i k i s t a n :  Anzob p a s s .

S e c t .  NANOPOA

P. t r i c h o p h y l l a

14 Edmondson, u n p u b l is h e d Gr Mt. P a rn a s s o s  ( s e e  ap p e n d ix  2)

S e c t .  OCHLOPOA 

a) E u ropean  s p e c i e s :  

P. annua

28 Avdulov 1928

28 K a tte rm an n  1930

28 A rm strong  1937

28 N a n n f e ld t  1937b, 1938 Su v a r io u s  l o c a l i t i e s ;  USSR: N.

28 S & S 1940
C a u c a s u s .

USSR Caucasus m ts .

28 P a ro d i  1946 A rg e n t in a  Buenos A i r e s .

28 H e i s e r  & W h i t ta k e r  1948 USA C a l i f o r n i a .

28 S & S 1948b USSR Caucasus m ts .

28 P o ly a  1949 Hu

28 T a teo k a  1954 Japan
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P. annua ( c t d . )

28 T u t in  1954

28 Love & Love 1956b

28 T u t in  1957 Br L e i c e s t e r .

28 J o rg e n s e n  e t  a l .  1958 G reen land

28 Soko lovskaya  1960a USSR F a r  E a s t :  S a k h a l i n  i s l a n d .

28 Bowden 1961 Canada

28 D ie r s  1961 Peru

28 Beaman e t  a l .  1962 Mexico

28 Chen & Hsu 1962 Taiwan

28 G a d e l la  & K l ip h u is  1963 Ho C os t  V oorne .

28 Gould & S oders trom  1974 Ceylon Uva p r o v i n c e .

D o u b tfu l : 14 Mehra & Sunder 1969 I n d ia  K ashm ir:  Gulm arg.

14 E l l i s ,  C a ld e r  & Lee 1970 A u s t r a l i a

P. i n f i r m a

14 N a n n f e ld t  1937c J o rd a n ,  Amman; A l g e r i a ,  O ran; I s r a e l .

14 T u t in  1957 Ga J e r s e y  i s l a n d :  S t .  B r e l a d e ’s Bay.

P. s u p in a

14 N a n n f e ld t  l937c Su v a r io u s  l o c a l i t i e s .

14 T u t in  1957 He Graubunden, Alp T r id a  n e a r  Samaun

b) Non-European  s p e c i e s ;

P. a c r o l e u c a  S te u d e l

28 T a teo k a  1953 Japan

28 Hsu 1971 Taiwan

P. d im o rp h a n th a  Murbeck

28 N a n n f e ld t  1937a

P. m aroccana  N a n n fe ld t

28 N a n n f e ld t  1938

P. n e p a l e n s i s  W a ll ic h

14 Mehra & Sunder 1969 I n d ia  S im la :  M a t ia n a .

P. r iv u lo r u m  M aire  & T rabu t  

28 N a n n f e ld t  1938 

P. s t a p f i a n a  Bor

28 Mehra & Sunder 1969 Kashmir Tangmarg,
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S e c t .  OREINOS

a) E u ropean  s p e c i e s :

P. f l e x u o s a

42 Nygren 1950

42 Love ( u n p u b l i s h e d ,  quo ted  by S k a l in s k a  e t  a l .  1957) I s

P. l a x a

21 Nygren 1956 He G o t th a rd  p a s s .

28 Nygren 1956 He F u r k e l ,  G rim sa , B e r n in a  p a s s .  ,

28 S k a l ih s k a  1954 Po T a t r a  m ts .

28 Hadad.Sc Haskova 1956 Cz T a t r a  m ts .

28 S k a l ih s k a  e t  a l .  1957 Po S u d e t ic  m t s . ,  T a t r a  m ts .

P. m in o r

28 Nygren 1956

b) Non-European  s p e c i e s :

P. f e r n a l d i a n a  N a n n fe ld t

42 Nygren 1956 

c .  42 Bowden 1961

42 Love & Love 1964 

42 Love & Love 1966

P. lep tocom a  T r in i u s

42 Bowden 1961 

42 S & P 1968 

42 S & P 1973

He Samnaun, G r ig n a ,  B e r n in a  p a s s .

Canada Québec: Gaspé p e n i n s u l a .  

USA New York s t a t e .

USA Mt. W ash ing ton .

USA Mt, W ash ing ton .

USSR F a r  E a s t :  Kamchatka p e n i n s u l a .  

USSR F a r  E a s t :  Kamchatka p e n i n s u l a .

P . p a u c i s p i c u l a  S c r ib n e r  & M e r r i l l

28 Zhukova 1965a USSR F a r  E a s t :  C hukotka  p e n i n s u l a .

USSR F a r  E a s t :  C hukotka  p e n i n s u l a ,  
A lyerm agtyn ; Kuekvun *.

USSR F a r  E a s t :  K o r y a k s k i i  r a n g e .

42 Zhukova 1968 

42 S & P 1973

s e c t ,  POA

a) European  s p e c i e s :

P. a lp i g e n a

28 -  127 Nygren 1950

35 Holmen 1952 N. G re e n la n d :  P e a ry  L and.

37 Johnson  & P a c k e r  1968 NW A la sk a :  O go truk  c r e e k .  

4 2 ,  5 1 ,  c .  77, 84
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P. a l p i g e n a  ( c t d . )

4 2 ,  51 ,  c .  77 ,  84 F l o v ik  1938, 1940 Sb I s f j o r d e n .

56 S o k o lo v sk ay a  1955 USSR A r c t i c .

56 S & S 1960 USSR A r c t i c :  K h ib in y .

56 S & S 1962

56 Zhukova 1965 USSR F a r  E a s t :  Chukotka p e n i n s u l a .

56 Zhukova 1967 USSR F a r  E a s t

56 Zhukova 1968 USSR F a r  E a s t

c .  65 ,  c .  67 Mosquin & H ay ley  1966 C anad ian  A r c t i c ,  

c .  68 , c .  73 ,  c .  74 ,  76 H a r tu n g  1946 Su A b isk o .

70 S & P 1973 USSR F a r  E a s t :  K o r y a k s k i i  r a n g e .

7 0 - 7 2  S & P 1968 USSR F a r  E a s t :  Kamchatka p e n i n s u l a ,

74 C la u sen  e t  a l .  1944

76 Grun 1955 Su A b isko .

84 S & S 1941 Rs(N) k o lg u e v  i s l a n d .

P. a n g u s t i f o l i a

4 6 - 7 2  Love & Love 1956

56 Mehra & Sunder 1959 K ashm ir :  G ulm arg.

c .  56 S o k o lo v sk ay a  1960 USSR F a r  E a s t :  S a k h a l in  i s l a n d .

5 6 ,  6 3 - 6 4  S & P 1968 USSR F a r  E a s t .

P. p r a t e n s i s  s e n s u  l a t o .

N o te :  i n  m ost c a s e s  i t  i s  im p o s s ib le  to  know w h e th e r  th e

c o u n ts  l i s t e d  be low  r e f e r  to  P. p r a t e n s i s  sensu: s t r i c t o ,  o r  to

one o r  o t h e r  o f  th e  o t h e r  s p e c i e s  ( P. a n g u s t i f o l i a ,  P. s u b c a e r u l e a ) 

w h ich  a r e  som etim es c o n s id e r e d  c o n s p e c i f i c .  However, where a 

r e f e r e n c e  a p p e a rs  u n d e r  two o r  more s p e c i e s  o f  th e  s e c t i o n ,  i t  may 

be assum ed t h a t  th e  c o u n t  o f  P. p r a t e n s i s  r e f e r s  to  th e  s p e c i e s  i n  

i t s  n a r ro w  c i r c u m s c r i p t i o n .

25 -  49 ^ e r b e r g  1936

2 8 ,  4 2 ,  44 , 5 6 ,  c .  66 , 67 ,  70 ,  74 ,  c .  78 , c .  82 , 84 , 86 ,  88 ,

c .  124 Bowden 1961 Canada, A la s k a .

28 , 5 6 ,  70 Avdulov 1931

35 +  4B J o rg e n s e n  e t  a l .  1958 G re e n la n d .

36 M iintzing 1940 

3 6 - 8 5  M untz ing  1932c

3 8 - 9 6  J u h l  1952 Ge S c h le sc h w ig  H o l s t e i n .
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P. p r a t e n s i s  ( c t d . )

41 -  64 Brown 1939

42 Almgârd 1960

47 -  95 A kerberg  1936 

49 -  80 H artung  1946

5 0 ,  51 , 54 H artung  1946 

c .  66 H artung  1946

66 , 70 H artung  1946

70 H artung  1946

76 H artung  1946

5 6 ,  64 , 78 H artung  1946 

5 0 - 7 8  Love & Love 1956 

53 -  92 N is s e n  1950

56 D elay  1947 

56 S & S 1948a

56 T a teoka  1953

56 Soko lovskaya  1955

56 S oko lovskaya  1960a

5 6 ,  70 S & S 1939

5 6 ,  70 S & S 1940

19685 6 ,  c .  70 S & P 

5 6 ,  c .  70 S & P 1973

USA

Su

USA -  v a r io u s  l o c a l i t i e s .

Su S va lov .

Turkey.

No V a ld re s .

Canada A th a b a sc a .

Su L andsk rona .

China M a nchu r ia .

I s

No S o u t h - e a s t  Norway.

USSR A l t a i  m ts .

Ja p a n .

USSR A r c t i c .

USSR F a r  E a s t :  S a k h a l in  i s l a n d .

USSR Pamir m ts .

USSR Caucasus m ts .

USSR F a r  E a s t :  S a k h a l in  i s l a n d ;  
Kamchatka p e n i n s u l a .

USSR F a r  E a s t :  K o r y a k s k i i  r a n g e ;
K u r i l  a r c h i p e l a g o ,  I t u t u p  i s l .

USSR F a r  E a s t :  C hukotsky  p e n i n s u l a .  

Kashmir Tangmarg.

Fe

60 Zhukova & Tikhanova 1971

64 Mehra & Sunder 1959

66 , 67 +  f .  Rancken 1934 

68 -  70 , 74 C lausen  e t  a l ,  1944 USA 

68 , 7 5 ,  76 , 84 , 106 Grun 1955 USA

70 Nakajim a 1933 Japan

70 S oko lovskaya  1963 USSR F a r  E a s t :  Kamchatka p e n i n s u l a .

7 0 ,  78 , 91 Love & Love 1942a I s ,  Su.

72 S oko lovskaya  1965 USSR

7 4 ,  c .  78 , c .  80 S k a l in s k a  e t  a l .  1957 Po T a t r a  m ts .

84 T a y lo r  & M u ll ig a n  1968 Canada Queen C h a r l o t t e  i s l a n d .

90 F e rn an d e s  & Q ue iro s  1968 Lu Ovar, n e a r  R ia .

c .  95 Bocher & L a rse n  1950 W. G re e n la n d ,  h ead  o f  Sondre S trom f j o r d .

98 K h r i s t o v  & N iko lov  1962 Bu
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P. su b c a e r u le a

38 -  117 Love & Love 1956 I s

82 -  147 Love 1952 I s  -  v a r i o u s  l o c a l i t i e s .

84 -  101 A kerberg  1942

b) N on-European  s p e c i e s :

P . em inens G .P r e s l .

28 S o k o lo v sk ay a  1960 USSR F a r  E a s t :  S a k h a l in  i s l a n d ,

c .  28 Hedberg 1967 N o r th  A m erica .

28 , 42 S & P 1968 USSR F a r  E a s t :  S a k h a l in  i s l a n d ,

Kamchatka p e n i n s . ,  K o r y a k s k i i  r a n g e .

42 Bowden 1961

42 S o k o lo v sk ay a  1963 USSR F a r  E a s t :  Kamchatka p e n i n s u l a .

42 S o k o lo v sk ay a  1968 USSR F a r  E a s t :  K o r y a k s k i i  r a n g e .

42 S & P 1973 USSR F a r  E a s t :  S a k h a l in  i s l a n d ;

K o r y a k s k i i  r a n g e ;  K u r i l  a r c h i p e l a g o ,  S h ik o ta n  i s l a n d .

62 Zhukova e t  a l .  1973 USSR F a r  E a s t :  Chukotka  p e n i n s u l a .

P. j a u n s a r i e n s i s  Bor

28 Mehra & S under  1959 K ashm ir  K h i lan m a rg .

P. m a c ro c a ly x  T r a u tv .  & Meyer

42 , 5 6 ,  56 -  59 ,  70 S & P 1973 USSR F a r  E a s t :  K a r y a k s k i i  r a n g e ;

S a k h a l in  i s l a n d ;  K u r i l  a r c h i p e l a g o :  I t u r u p  i s l a n d .

42 ,  63 , c .  70 ,  84 T a te o k a  1974 Ja p a n  H okkaido .

4 9 ,  63 -  64 ,  c .  70 S & P 1968 USSR F a r  E a s t :  K o r y a k s k i i  r a n g e ;

S a k h a l in  i s l a n d .

c .  70 S o k o lo v sk ay a  1960

P. A a la c a n th a  Komarov

4 2 ,  62 , 70 , 70+ Zhukova 1968 USSR F a r  E a s t :  Kolyma m t s . ;  V ra n g e ly

i s l a n d ;  C hukotka p e n i n s u l a .

56 S o k o lo v sk ay a  1968 USSR F a r  E a s t :  K o r y a k s k i i  r a n g e .

56 Zhukova 1969 USSR F a r  E a s t :  C hukotka  p e n i n s u l a .

56 Zhukova & T ikhanova  1971 USSR: F a r  Eafct: A n a d y r ic  m ts .

56 , c .  70 ,  c .  80 S & P 1968 USSR F a r  E a s t :  Kam chatka p e n i n s u l a ,

S a k h a l i n  i s l a n d ,  K o r y a k s k i i  r a n g e .

63 Zhukova e t  a l .  1973 USSR F a r  E a s t :  C hukotka  p e n i n s u l a ,

c .  64 , 70 -  72 ,  c .  80 S & P 1973 USSR F a r  E a s t :  P e t r o p a v lo v s k ;

K o r y a k s k i i  r a n g e ;  Kamchatka p e n i n s u l a .

P .  p l a t y a n t h a  Komarov
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P. p l a ty a n th a  Komarov

42 , 70 -  72 S & P 1968 

64. 70 -  72 , 84 S & P 1973

c .  70 S ok o lo v sk ay a  1963

P. p r u i n o s a  K oro tky

28 S & S 1939, 1940

P. s a c h a l i n e n s i s  ( K o id z . )  Honda

42 S & P 1973

5 42 , 56 , 63 -  64 S & P 1968

P. s u b f a s t i g i a t a  T r i n i u s

42 S & P 1968

42 S & P 1973

P. s u b l a n a t a  R everd .

56 , c .  70 S & P 1968

P. t a t e w a k ia n a  Ohwi 

42 S & P 1973

USSR F a r  E a s t ;  Kamchatka p e n i n s u l a .

USSR F a r  E a s t :  Kamchatka p e n i n s u l a ,  
K o ry a k s k i i  r a n g e .

USSR F a r  E a s t :  Kamchatka p e n i n s u l a .

USSR Pamir m ts ,  Caucasus mts

USSR F a r  E a s t :  S a k h a l in  i s l a n d .  

USSR F a r  E a s t :  S a k h a l in  i s l a n d .

USSR F a r  E a s t :  V l a d iv o s to k .  

USSR F a r  E a s t :  V l a d iv o s t o k .

USSR F a r  E a s t :  Kamchatka p e n i n s u l a ,  
K o ry a k s k i i  r a n g e ,  S a k h a l in  i s l a n d .  i

USSR FAr E a s t :  K u r i l  a r c h i p e l a g o ,  
S h ik o ta n  and I t u r u p  i s l a n d s .

S e c t .  STENOPOA

A) E u ropean  s p e c i e s :

P. g l a u c a

42 S tA h l in  1929 

42 Maude 1939 

42 D elay  1947 

42 Hedberg 1958 

42 Love & Love 1966 

42 Zhukova & P I l e v a  1973

Br S c o t la n d .

USA Mt. W ash ing ton .

USSR F a r  E a s t :  P r im o r s k i !  m ts .

42 , 47 , 50 ,  56 , 60, 70 K i e l l a n d e r  i n  Love & Love 1942 Sü

42 , c .  48 ,  56 Zhukova 1969 USSR F a r  E a s t ,  v a r i o u s  l o c a l i t i e s .

42 , c .  49 ,  56 S & P 1968 USSR F a r  E a s t :  S a k h a l in  i s l a n d ,
K o ry a k s k i i  r a n g e .

42 , 49 ,  56 , 62 Love & Love 1956 Is

42 , 5 0 ,  56 Zhukova 1968 USSR F a r  E a s t :  v a r i o u s  l o c a l i t i e s .

42 ,  50 ,  56 , 64 , 65 , 70, 75, 78
Bowden 1961 Canada, A la s k a .

42 , 56 S & P 1973 USSR F a r  E a s t :  K o r y a k s k i i  r a n g e ,  
Kamchatka p e n i n s u l a .
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P. g lauca  ( c t d . )

44, c .  48 ,  56 Knaben & E n g e lsk jo n  1967 No H i n d s e t e r ,  V i s d a l e n ,
K o n g s v o l l ,  J u n k e r d a l ,  D u o ta v a r r e  e t c .

N. G re e n la n d :  P e a ry  Land.

USSR F a r  E a s t :  V r a n g e l i  i s l a n d .

USSR F a r  E a s t :  K o r y a k s k i i  l a n d .

USSR F a r  E a s t :  V r a n g e l i  i s l a n d .

No E a s t  F innm ark .

1958 G reen land .

USSR F a r  E a s t :  Chukotka  p e n i n s u l a .

Is

W. G re e n la n d ;  head  o f  Sondre  S t r o m f jo r d .  

Su

Canada

45 K a t te rm an n  1930 

56 Holmen 1952 

56 Zhukova 1965b 

56 S oko lovskaya  1968 

56 Zhukova e t  a l .  1973 

54 -  56 Laane 1967 

56 , 70 J o rg e n s e n  e t  a l .

62 Zhukova e t  a l .  1973

63 Love & Love 1948 

63 Bocher & L a rse n  1950 

65 A kerberg  1942

c .  70 Hedberg 1967

70 Avdulov 1928 Ex h o r t .  h o t ,

70 S j/rensen  & W este rgaard  ( in  Love & Love 1948) E. G re e n la n d .  

70 -  72 F lo v ik  1938, 1940 Sb I s f j o r d e n .

P. n e m o ra l i s

28 Avdulov 1928, 1931 Ex h o r t ,  b o t .

28 S & S 1940, 1948b USSR Caucasus m ts .

28 S k a l id s k a  e t  a l .  1957 Cz B elan  T a t r a :  T a t r y  B i e l s k i e .

28, 42 A kerberg  1942 Ex h o r t ,  b o t .

28, 42 Love & Love 1942b

33 G u in o c h e t  1943 Ga

35 T a teo k a  1956 Japan .

42 S t a h l i n  1929

42 A rm strong  1937

42 Bocher & L arsen  1950 SW. G re e n la n d ;  A r s u k f j o r d , G ro n n e d a l .

42 Love & Love 1956 Is

42 J o rg e n s e n  e t  a l .  1958 G reen lan d .

42 G a d e l la  & K l ip h u is  1963 Ho L in b u rg .

42 Soko lovskaya  1963 USSR Kamchatka p e n i n s u l a .

42 Hooper ( i n  LUve & LUve 1961) Br S c o t l a n d .

42 S & P ‘ 1968 1 USSR Kamchatka p e n i n s u l a . K o r y a k s k i i
r a n g e .

42 F e rn an d e s  & Q ue iros  1969 Lu: n e a r  B rag an ca .

c .  50 S & P 1973 USSR F a r  E a s t :  K u r i l  a r c h i p e l a g o ,  I t u r u p

c .  56 Hooper ( i n  Love & Love 1961) Br S c o t l a n d .

56 Mehra & Sunder 1959 Kashmir Gulmarg.
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P« p a l u s t r i s

18 K i e l l a n d e r  1942 Su

21 K i e l l a n d e r  1935, 1937 Su

28 Avdulov 1928

28 A rm strong  1937

28 H ar tu n g  1946

28 S ok o lo v sk ay a  1955

28 S ok o lo v sk ay a  1963

28 Z h iro v  1968 '

28 S & P 1968

USA M ontana; C hina  : H a r b in ,

USSR A r c t i c ,

USSR F a r  E a s t :  Kamchatka p e n i n s u l a ,  

N o v o s i b i r s k ,

28 S & P 1973

USSR F a r  E a s t :  Kamchatka p e n i n s u l a ,  
S a k h a l in  i s l a n d ,

USSR F a r  E a s t :  K u r i l  a r c h i p e l a g o ,
I t u r u p .

2 8 ,  29 , 3 0 ,  42 K i e l l a n d e r  ( i n  Love & Love 1942) Su 

28 , 3 0 ,  32 Bowden 1961 Canada,

P, p a n n o n ic a  s u b s p ,  s c a b r a

42 A rm strong  1937

P, r e h m a n n i i

14 Lungeanu 1972 

P, s t e r i l i s  s e n s u  l a t o

Rm C h e i le  B i c a z u l u i ,

N o te :  s i n c e  th e  p ro v en a n c e  o f  th e  m a t e r i a l  on w hich t h e s e

c o u n ts  were b a se d  i s  n o t  known, t h e s e  c o u n ts  may r e l a t e  to  p l a n t s

which a r e  now known as P, p a n n o n ic a  o r  P, v e r s i c o l o r ,

28 S t d h l i n  1929 

42 A rm strong  1937

P, s t e r i l i s  s e n s u  s t r i c t o

42 S & S 1939, 1940 

56 Mehra & Sunder 1959

b) N on-European  &p6e r@ sl :

P, a l b e r t i i  R egel

42 S & S 1939, 1940

P, b r y o p h i l a  T r in i u s

63 Zhukova 1965b

USSR Pam ir m t s ,  Caucasus m ts ,  

K ashm ir  Gulmarg,

USSR Pam ir  m t s ,  Caucasus m ts .

USSR F a r  E a s t :  V r a n g e l i  i s l a n d .
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P. i n t e r i o r  Rydberg

28 H ar tu n g  1946 USA Wyoming.

28 , 3 4 ,  42 , 56 Bowden 1961 C anada, A la s k a .

42 Love & R i t c h i e  1966 Canada M a n ito b a :  T u l i b i  l a k e .

P. l i tw in o w ia n a  Ovcz.

42 S & S 1939, 1940 USSR Pam ir  m ts .

P. o c h o te n s i s  T r in i u s

28 H a r tu n g  1946

28 T a te o k a  1954

28 S & P 1968 USSR F a r  E a s t :  m a r i t im e  p r o v i n c e .
Lake Khanka.

28 S & P 1973 USSR F a r  E a s t :  m a r i t im e  p r o v i n c e ,
V l a d iv o s t o k .

P. p s e u d a t t e n u a t a  P ro b .

4 2 ,  c .  56 S & P 1973 USSR F a r  E a s t :  S a k h a l in  i s l a n d .

P. p se u d o n e m o ra l is  S k v o r ts o v

42 S & P 1968 USSR F a r  E a s t :  m a r i t im e  p r o v i n c e ,
S u p u t in .

42 S & P 1973 USSR F a r  E a s t :  n e a r  V l a d iv o s t o k .

The f o l lo w in g  A f r o - a l p i n e  s p e c i e s  a p p e a r  to  come c lo s e  to  s e c t i o n  

S tenopoa  ( th o u g h  f u r t h e r  work i s  n e e d e d ) :

P. l e p t o c l a d a  H o c sh t .  ex  A. R ic h .

42 T a te o k a  1965a Kenya Mt. K i l i m a n j a r o .

42 , 28 Hedberg 1957

P. s c h im p e r ia n a  H o c h s t .  ex  A R ic h .

42 T a te o k a  1965a Kenya Mt. K i l i m a n j a r o .

S e c t .  TICHOPOA 

P. com pressa

3 5 ,  3 9 ,  50 , 56 Munz 1959 ( s e e  a l s o  below ) USA C a l i f o r n i a .  

3 5 ,  4 2 ,  49 A kerberg  1942
36---------------------------P o ly â  1950 Hu C o t t .  H a jd u -B ih a r :  M ik e p e rc s .
42 Avdulov 1931

42 T u re sso n  1938

42 B r i t t i n g h a m  1941

42 G u in o c h e t  1943

42 H a r tu n g  1946 USA C a l i f o r n i a ,  S . D a k o ta ,  Wyoming.
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P. compressa ( c t d . )

42 D elay  1947 

Co I  y 1 hiü 

42 Almgârd 1960 

42 S & P 1973

'iU

USSR F a r  E a s t :  K u r i l  a r c h i p e l a g o ,  

I t u r u p  i s l a n d ;  m a r i t im e  p r o v i n c e ,  

V l a d iv o s to k .

USA C a l i f o r n i a ;  Turkey Corum.4 2 ,  50 Grun 1955 

4 2 ,  56 A rm strong  1937 

4 5 ,  4 9 ,  56 Love & Love 1948 

50 C la u sen  e t  a l .  1944 

56 S t à h l i n  1929

D o u b t f u l :

14 Munz 1959 ( s e e  a l s o  a b o v e ) .  C a l i f o r n i a .
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CHAPTER 5 . MORPHOLOGICAL CHARACTERS.

5 .1  I n t r o d u c t i o n

M o rp h o lo g ic a l  c h a r a c t e r s  have been  u se d  to  c h a r a c t e r i z e  th e  

t a x a  o f  Poa s in c e  b e f o r e  th e  t im e  o f  L in n a e u s .  I t  i s  c o n s e q u e n t ly  

more d i f f i c u l t  to  a p p ro ach  th e  s tu d y  o f  such  c h a r a c t e r s  w i th o u t  

h a r b o u r i n g  p r e c o n c e iv e d  n o t io n s  o f  th e  im p o r ta n c e  o f  p a r t i c u l a r  

c h a r a c t e r s .  The way tow ards  an im proved c l a s s i f i c a t i o n  o f , t h e  

g e n u s ,  p a r t i c u l a r l y  a t  th e  s e c t i o n a l  l e v e l ,  l i e s  th ro u g h  th e  

e l i m i n a t i o n  o f  th e  b i a s  i n t r o d u c e d  by th e  i n d i s c r i m i n a t e  u se  o f  

t h e s e  ’ t r a d i t i o n a l *  c h a r a c t e r s  and th e  j u d i c i o u s  i n t r o d u c t i o n  o f  

new c h a r a c t e r s  a f t e r  e v a l u a t i o n  o f  t h e i r  r e l a t i v e  m e r i t s .

When h e rb a r iu m  spec im ens  o f  Poa a re  b e in g  s t u d i e d ,  o n e ’s 

o b s e r v a t i o n s  a re  l i m i t e d  to  c h a r a c t e r s  o f  th o s e  p a r t s  o f  t h e  p l a n t  

w hich  a r e  p r e s e n t  i n  th e  p a r t i c u l a r  spec im en  and w hich have  been  

p r e s e r v e d  i n  a s t a t e  w hich a l lo w s  them to  be o b s e rv e d  c r i t i c a l l y ;  

f o r  t h i s  r e a s o n ,  i f  f o r  no o t h e r ,  g ro w th - fo rm  d a t a  have been  

l a r g e l y  o v e r lo o k e d .  S i m i l a r l y ,  when s e e d l i n g  c h a r a c t e r s  p rove  

to  have  t a x o n o m ic a l ly  u s e f u l  f e a t u r e s ,  t h e i r  u se  i s  none th e  l e s s  

i m p r a c t i c a l  i n  s i t u a t i o n s  where a g e n e r a l  a c c o u n t  o f  taxonom ic  

c h a r a c t e r s  i s  r e q u i r e d ,  s i n c e  i n  p r a c t i c e  th e y  may o n ly  be o b s e rv e d  

u n d e r  e x p e r im e n ta l  c o n d i t i o n s .

Most o f  th e  m ost u s e f u l  c h a r a c t e r s  u se d  to  c l a s s i f y  th e  s p e c i e s  

and s e c t i o n s  o f  Poa may n e v e r t h e l e s s  be o b s e rv e d  e a s i l y  i n  a w e l l -  

c o l l e c t e d  h e rb a r iu m  sp e c im en .  I f  c o m p ar iso n s  a r e  to  be made be tw een  

p l a n t s  a t  a s i m i l a r  d e v e lo p m e n ta l  s t a g e  (w hich  i s  more im p o r t a n t  

f o r  f l o r a l  c h a r a c t e r s )  i t  i s  d e s i r a b l e  t h a t  o b s e r v a t i o n s  be made on 

f u l l y - d e v e l o p e d  s p i k e l e t s  w hich a r e  a t  o r  a l i t t l e  p a s t  a n t h e s i s .
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U n f o r t u n a t e l y ,  a l a r g e  number of  th e  g ra s s  specim ens  I  have  

exam ined  f a l l  s h o r t  o f  the  i d e a l ,  and many a re  d e f e c t i v e  i n  o t h e r  

r e s p e c t s :  th e  specim ens a re  in c o m p le te ,  u s u a l l y  l a c k i n g  th e  s tem

b a se  and rh izom e o r  o t h e r  underground  p a r t s ;  th e y  a re  c o l l e c t e d  a t  

too  e a r l y  ( o r  too  l a t e )  a s ta g e  in  th e  f lo w e r in g  p r o c e s s ;  o r  th e y  

have been  in a d e q u a te l y  p r e s s e d  and d r i e d .  I t  i s  a common f a u l t  o f  

o t h e r w i s e  w e l l - c o l l e c t e d  specimens t h a t  th ey  have been  o b t a i n e d  f a r  

too  e a r l y ,  o r  too  l a t e ,  in  th e  f lo w e r in g  s e a s o n ,  as i f  i t  were un 

im p o r t a n t  w h e th e r  o r  n o t  the  g ra s s  was i n  f lo w e r  a t  th e  t im e  o f  

c o l l e c t i o n .  One o f  th e  l e s s  f o r t u n a t e  r e s u l t s  o f  th e  v a r i a t i o n  

in  t im es  o f  c o l l e c t i o n  in  r e l a t i o n  to  the  tim e o f  a n t h e s i s  has  been  

th e  i n t r o d u c t i o n  o f  s p u r io u s  c h a r a c t e r s  whose s t a t e s  r e f l e c t  d i f f e r e n t  

s t a g e s  i n  th e  deve lopm en t and m a tu r a t io n  o f  th e  s p ik e  l e t ,  r a t h e r  

th a n  i n t r i n s i c  taxonom ic  d i f f e r e n c e s .

A p a r t i c u l a r l y  r e v e a l i n g  example i s  p ro v id e d  by th e  g ro u p s  

P ach y n eu rae  and L e p to n e u ra e .  These a re  in fo rm a l  taxonom ic  g r o u p in g s  

whose r a n k  i s  n o t  s p e c i f i e d ,  b u t  which l i e s  above t h a t  o f  s e c t i o n  

and b e lo w  t h a t  o& su b g e n u s .  D oll  (1834) and A sch e rso n  (1 8 6 4 ) ,  th e  

a u th o r s  o f  t h e s e  t a x a ,  u n w ise ly  based  them on a s i n g l e  c h a r a c t e r  -  

th e  p rom inence  o f  th e  in te r m e d ia t e  ne rve  in  th e  lemma -  as a means 

o f  s u b d i v i d i n g  th e  genus c o n v e n ie n t ly .  The L e p to n eu ra e  D o l l  i n c l u d e  

s e c t s .  O ch lo p o a , Bolbophorum and O re in o s ,  which c o n t a i n  e a r l y - f l o w e r i n g  

s p e c i e s  h a v in g  a r e l a t i v e l y  s h o r t  growing s e a s o n .  The P a c h y n e u ra e  

A sc h e rso n  i n c l u d e  s e c t s .  Homalopoa and Poa, w hich f lo w e r  l a t e r  i n  

th e  summer and whose p a n ic l e s  rem ain in  a ’c o l l e c t a b l e *  c o n d i t i o n  

f o r  much l o n g e r ;  n o t  s u r p r i s i n g l y ,  th e s e  a re  th e  s p e c i e s  w hich  

a re  c h a r a c t e r i z e d  by t h e i r  d i s t i n c t  i n t e r m e d ia t e  n e r v e s .  The d a n g e rs  

o f  r e l y i n g  on t h i s  c h a r a c t e r  were p o in te d  o u t  by von  O e t t i n g e n  (1 9 2 5 ) .

A l i m i t e d  number o f  o b s e rv a t io n s  o f  f e a t u r e s  o f  th e  g r a s s  

s e e d l i n g ,  n o te d  d u r in g  g e rm in a t io n  e x p e r im e n t s ,  s u g g e s t  t h a t  th e y
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may p r o v id e  c h a r a c t e r s  o f  s y s te m a t ic  v a l u e .  The d i f f i c u l t y  o f  

o b s e r v in g  th e s e  c h a r a c t e r s  i n  a g e n e r a l  c o n te x t  p r e v e n t s  them from  

s e r v i n g  any d i a g n o s t i c  p u rp o s e ,  e x c e p t  where s e e d l i n g s  a r e  b e in g  

s t u d i e d .  These c h a r a c t e r s  i n d u b i t a b l y  show s i m i l a r i t i e s  w i th  th o s e  

o f  th e  m a tu re  p l a n t ,  e x c e p t  f o r  th e  c o l e o p t i l e  w hich soon  d i s a p p e a r s .  

S e e d l i n g - s t a g e  c h a r a c t e r s  in c lu d e  th e  l e n g th  o f  th e  c o l e o p t i l e  a t  

m a t u r i t y  ( i . e .  im m ed ia te ly  b e fo r e  th e  f i r s t  s e e d l i n g  l e a f  b r e a k s  

t h r o u g h ) ;  th e  number o f  s e e d l i n g  le a v e s  p roduced  a t  t h e  t im e  when 

th e  f i r s t  l a t e r a l  s h b o t  i s  form ed; th e  number o f  i n i t i a l  eotle^rMilzae 

s e n t  o u t  ( u s u a l l y  tw o ) ; and th e  c r o s s - s e c t i o n a l  shape  o f  th e  l e a f .  

T h i s ,  and th e  deg ree  o f  f o ld i n g  o f  th e  l e a f - b l a d e ,  a p p e a r  to  be q u i t e  

c l o s e l y  r e l a t e d  to  th e  c o r r e s p o n d in g  c h a r a c t e r s  o f  th e  m a tu re  l e a f -  

b l a d e .

S in ce  m ost d e s c r i p t i v e  work on th e  genus Poa has  been  s u b j e c t  

to  th e  r e s t r i c t i o n s  imposed in  th e  p r o d u c t io n  o f  F l o r a s ,  t h e r e  has  

been  a n a t u r a l  tendency  on the  p a r t  o f  a u th o rs  to  r e s t r i c t  t h e i r  

a c c o u n ts  o f  c h a r a c t e r s  to  th o se  which th e y  r e g a r d  as h a v in g  pa ram oun t  

s y s t e m a t i c  v a l u e .  U n f o r tu n a t e l y ,  a u th o rs *  view s on w hich c h a r a c t e r s  

to  i n c lu d e  a re  e x tr e m e ly  v a r i e d ;  ta x o n o m is ts  w is h in g  to  p u t  fo rw a rd  

a  new c l a s s i f i c a t i o n  a re  tem pted  to  j u s t i f y  t h e i r  n o v e l  i d e a s  by 

r e c o u r s e  to  a new c h a r a c t e r  o r  s e t  o f  c h a r a c t e r s  whose d i s t r i b u t i o n  

c o in c i d e s  w i th  th e  new l i m i t s  o f  th e  t a x a  which he p u t s  f o rw a r d .

T his  e f f e c t  has  th e  n a t u r a l  r e s u l t  o f  c a u s in g  c e r t a i n  more t r a d i t i o n a l  

c h a r a c t e r s  whose d i s t r i b u t i o n  c o r re s p o n d s  l e s s  s a t i s f a c t o r i l y  w i th  

th e  new scheme to  be n e g le c t e d .  A nother  s u b j e c t i v e  e f f e c t  w hich 

l e a d s  to  th e  m isuse  o f  in fo r m a t io n  on c h a r a c t e r s  i s  th e  te n d e n c y  

o f  F l o r a - w r i t e r s  h o ld in g  l e s s  o r i g i n a l  v iew s to  copy from  p r e v io u s  

works r a t h e r  u n c r i t i c a l l y ,  r e p e a t i n g  t h e i r  e r r o r s  and n o t  i n f r e q u e n t l y  

i n t r o d u c i n g  a d d i t i o n a l  o n e s .
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Both t h e s e  e f f e c t s  have been  r e c o g n is e d  by t a x o n o m is t s  

d e v e lo p in g  th e  te c h n iq u e  o f  n u m e r ic a l  taxonomy, s in c e  th e  s e l e c t i o n  

as w e l l  as th e  cod ing  o f  c h a r a c t e r s  p la y s  such  a v i t a l l y  im p o r ta n t  

p a r t  i n  th e  n u m e r ic a l - ta x o n o m ic  p ro c e s s  ( se e  Soka l  & S n e a th ,  197 3 ) .

In  a n o n -n u m e r ic a l  s t u d y ,  how ever, d i f f e r e n t  c r i t e r i a  f o r  th e  

s e l e c t i o n  o f  c h a r a c t e r s  a re  a d o p te d .  The q u e s t i o n  o f  th e  t r e a t m e n t  

o f  v a r i a t i o n  i s  o f t e n  approached  i n  such  a vague m anner by t r a d i t i o n 

a l  t a x o n o m is t s  t h a t  th e  inadequacy  o f  such  an ap p ro a c h  i s  a m a jo r  

j u s t i f i c a t i o n  f o r  the  a d o p t io n  o f  n u m er ica l  m ethods ( G i l m a r t i n ,

1974) .  The c r i t e r i a  which a re  adop ted  f o r  c h o o s in g  th e  c h a r a c t e r s  

which a r e  d i s c u s s e d  in  t h i s  c h a p te r  ough t  t h e r e f o r e  to  be e x p l i c i t l y  

s t a t e d :

a) V a r i a t i o n  betw een t a x a  s h o u ld  exceed  v a r i a t i o n  w i t h i n  t a x a .

This  r e q u i r e m e n t  i s  u s u a l l y  r e f e r r e d  to  by th e  w r i t e r s  o r  e d i t o r s  

o f  keys and d ia g n o s e s  as ’w o r k a b i l i t y * ;  a c h a r a c t e r  ’works * i f  i t  

can  be u s e d  to  d i s t i n g u i s h  two groups e f f e c t i v e l y ,  i . e .  w i th  a 

minimum o v e r l a p .

b) The c h a r a c t e r  sh o u ld  be a b le  to  be o b se rv e d  w i th o u t  t h e  u s e  o f  

s p e c i a l  p r e p a r a t i v e  t e c h n i q u e s .  The m ost n o t a b l e  g roups  o f  c h a r a c t e r s  

e x c lu d e d  by t h i s  c r i t e r i o n  a re  th e  a n a to m ic a l  and k a r y o l o g i c a l  

c h a r a c t e r s ,  which a re  d e s c r ib e d  i n  c h a p te r s  4 and 6 . Though some 

p r i o r  p r e p a r a t i o n  i s  needed  i f  th e  m i c r o - c h a r a c t e r s  o f  t h e  f l o r e t

a r e  to  be o b s e rv e d  w i th  c l a r i t y ,  th e s e  a re  n o t  e x c lu d e d  on t h e s e  

g rounds  s i n c e  m ost can be o b s e rv e d  i n  d r i e d  m a t e r i a l  u n d e r  f a v o u r a b le  

c o n d i t i o n s  w i th  a good b i n o c u l a r  m ic ro sc o p e .

c) A c h a r a c t e r  i s  n o t  s e l e c t e d  on acco u n t  o f  i t s  a p r i o r i  im p o r ta n c e ,  

b u t  b e c a u s e  i t s  d i f f e r e n t  s t a t e s  d i s t i n g u i s h  g roups  w hich  have been  

r e c o g n i s e d  on  th e  b a s i s  o f  a l l  th e  a v a i l a b l e  e v id e n c e  ( C r o n q u i s t ,

1968, p .  1 0 ) .  In  p r a c t i c e ,  c h a r a c t e r s  a re  s e l e c t e d  by a p r o c e s s  o f
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g r o u p in g  t a x a  ac co rd in g  to  the  maximum number o f  a t t r i b u t e s  i n  

common, s u c c e s s i v e l y  r e f i n i n g  th e  d iag n o se s  o f  th e  g ro u p s  so form ed 

by r e - e x a m in in g  the  c h a r a c te r s  o f  th e  i n d i v i d u a l  t a x a  w hich make up 

su c h  g r o u p s .  This p ro ce s s  i s  term ed  ’b a c k t r a c k in g *  by Davis  & Hey- 

wood (1 9 6 3 ,  p .  273) . I t  in v o lv e s  th e  a p p l i c a t i o n  o f  b o th  p o s i t i v e  

and n e g a t i v e  f ee d b a c k .  An ana logous  m ethod , fo l lo w e d  d u r in g  th e  

r e f i n e m e n t  o f  p h y to s o c io lo g ic a l  t a b l e s  i n  p l a n t  e c o lo g y ,  has  been  

te rm ed  th e  ’method o f  s u c c e s s iv e  a p p ro x im a t io n * .  The l a t t e r  word i s  

to  be t a k e n  i n  i t s  most l i t e r a l  s e n se  o f  a t t e m p t in g  to  p l a c e  th e  

m ost  s i m i l a r  e n t i t i e s  ( t a x a  o r  s p e c i e s - l i s t s ) n e x t  to  one a n o t h e r .

5 .2  G ro w th -fo rm .

The taxonom ic  s i g n i f i c a n c e  o f  th e  g ro w th -fo rm  o f  g r a s s e s  i n  

g e n e r a l ,  and o f  Poa in  p a r t i c u l a r ,  has been r e c o g n iz e d  o n ly  r e c e n t l y .  

A l th o u g h  h i s t o r i c a l l y  the  p re se n c e  o r  absence  o f  rh izo m es  has  b een  

s e e n  to  have  s y s te m a t ic  v a lu e ,  some l e s s  obv ious  c h a r a c t e r s  

a s s o c i a t e d  w i th  the  grow th-fo rm  o f  th e  p l a n t  have been  l a r g e l y  

o v e r l o o k e d .  The types  o f  sh oo ts  p roduced  by g r a s s e s  i n  g e n e r a l  a re  

d e s c r i b e d  by Suvorova (1961 ),  and th e  r o l e  p la y e d  by changes  i n  th e  

g ro w th - fo rm  th ro u g h  changes in  the  mode o f  s h o o t  f o r m a t io n  i s  t h e  

theme o f  a book by Serebryakova  ( l 9 7 l ) .  In  an e a r l i e r  p a p e r  (1965) 

she  d e s c r i b e s  how the  mode o f  s h o o t  f o rm a t io n  i n  P o a , p a r t i c u l a r l y  

i n  s e c t .  S te n o p o a ,  co u ld  be r e l a t e d  to  th e  e v o l u t i o n  o f  th e  g roup  

i n  r é p o n s e  to  changes i n  e n v iro n m e n ta l  c o n d i t i o n s ;  s e e  a l s o  c h a p t e r

9 .1  f o r  a f u l l e r  accoun t o f  the  e v o lu t io n a r y  t r e n d s .  The g ro w th -  

forms o f  t h e  C e n t r a l  European s p e c i e s  o f  Poa a re  d e s c r i b e d  by 

M uhlberg  (1 9 6 5 ) ,  who c l a s s i f i e s  them i n t o  s e v e r a l  d i f f e r e n t  ty p e s  

b u t  who does  n o t  comment on the  s y s te m a t ic  im p o r ta n c e  o f  th e  

g r o u p in g s .  A more d e t a i l e d  a ccoun t  o f  th e  s tem  b a s e  o f  Poa and
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th e  mode o f  s h o o t  f o rm a t io n ,  p a r t i c u l a r l y  w i th  r e g a r d  to  th e  

d i f f e r e n c e s  betw een  s p e c i e s  w i th  i n t r a v a g i n a l  and e x t r a v a g i n a l  

s h o o t s ,  i s  p ro v id e d  by V ic k e ry  (1970) whose a c c o u n t ,  i n  E n g l i s h ,  

p r o v id e s  th e  b a s i s  f o r  th e  te rm in o lo g y  which I  p ro p o se  to  f o l l o w .

5 .2 .1  Com pactness o f  th e  t u s s o c k .

S in c e  th e  h a b i t  o f  th e  g r a s s  p l a n t  depends n o t  o n ly  on th e  

q u a l i t a t i v e  n a t u r e  o f  th e  s h o o t s ,  b u t  a l s o  on t h e i r  r e l a t i v e  

abundance and o t h e r  f a c t o r s ,  th e  o v e r a l l  a p p e a ra n ce  o f  th e  

tu s s o c k  can  v a r y  w i t h in  q u i t e  wide l i m i t s .  The e x t e n t  to  w hich  

th e  s tem s and n o n - f lo w e r in g  s h o o ts  a re  a g g re g a te d  i s  d i f f i c u l t  to  

q u a n t i f y ;  s u b j e c t i v e  c a t e g o r i e s  u se d  i n  F l o r a  a c c o u n ts  s u f f e r  from  

i m p r e c i s io n  o f  t e rm in o lo g y .  F o r  th e  pu rpose  o f  th e  F l o r a  E u ro p a ea  

a c c o u n t ,  I  p ro p o se  f i v e  c a t e g o r i e s :

a) s tem s more o r  l e s s  i s o l a t e d ;  e . g .  P. c o m p re s sa , P. j u b a t a .

b) p l a n t  l o o s e l y  c a e s p i t o s e ;  e . g .  P. c e n i s i a , P . n e m o r a l i s .

c)  p l a n t  m o d e r a te ly  d e n s e ly  c a e s p i t o s e ;  e . g .  P\ v e r s i c o l o r .

d) p l a n t  d e n s e ly  c a e s p i t o s e ;  e . g .  P. s t i r i a c a , P. l i g u l a t a .

e)  p l a n t  e x t r e m e ly  d e n s e ly  t u f t e d ,  tu s s o c k  p u l v in i f o r m ;  e . g .

P. t r i c h o p h y l l a . 

S in c e  i n  p r a c t i c e  s p e c i e s  v a r y  to  a g r e a t e r  o r  l e s s e r  e x t e n t  

i n  th e  d e n s i t y  o f  the  t u s s o c k ,  t a b l e  5 .1  a t te m p ts  to  g iv e  an 

i n d i c a t i o n  o f  th e  r e l a t i v e  com pactness  i n  th e  E uropean  s p e c i e s  

and s e c t i o n s .

5 . 2 . 2  The r o o t s t o c k ; s h o o t  f o r m a t i o n .

The s u b te r r a n e a n  p a r t  o f  th e  p l a n t  a t  th e  b a se  o f  th e  s te m ,  

from  w hich th e  s e p a r a t e  s h o o ts  a r i s e  which c o l l e c t i v e l y  fo rm  

th e  g r a s s  t u s s o c k ,  i s  term ed th e  r o o t s t o c k .  I t  i s  a r a t h e r
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s h o r t ,  h i g h l y  c o n t r a c t e d  s t r u c t u r e  from which th e  f i b r o u s  

a d v e n t i t i o u s  r o o t s  d e v e lo p .  In  c a e s p i t o s e  s p e c i e s  l a c k i n g  

b o th  rh izom es  and s t o l o n s ,  o n ly  s h o o ts  which d e v e lo p  i n t o  

f lo w e r i n g  stem s and n o n - f lo w e r in g  l e a f y  o f f s e t s  o c c u r  on th e  

r o o t s t o c k .  In  rh izo m ato u s  s p e c i e s ,  some buds on th e  r o o t s t o c k  

d e v e lo p  u n d e rg ro u n d  i n t o  rh iz o m a to u s  s h o o t s .  In  s t o l o n i f e r o u s  

s p e c i e s ,  th e  s h o o ts  a r i s e  n e a r  th e  s u r f a c e  and d e v e lo p  above 

th e  g ro u n d ,  r o o t i n g  a t  th e  nodes which c o n ta c t  th e  s o i l .

F o u r  d i f f e r e n t  ty p es  o f  s h o o t  can thus  be r e c o g n iz e d :

a) rh iz o m a to u s  s h o o t s ;

b) s t o l o n i f e r o u s  s h o o t s ;

c)  n o n - f lo w e r in g  l e a f y  o f f s e t s ;

d) f l o w e r i n g  s te m s .

C a te g o ry  (d) in c lu d e s  s h o o ts  g iv in g  r i s e  to  a p r o l i f e r o u s  

i n f l o r e s c e n c e ,  a l th o u g h  t h i s  i s  n o t  s t r i c t l y  a ’ f lo w e r in g *  s te m .

T a b le s  5 . 2 ,  5 .3  and 5 .4  i l l u s t r a t e  th e  d i s t r i b u t i o n  o f  

th e  f i r s t  t h r e e  ty p e s  o f  s h o o t  i n  th e  European s e c t i o n s  o f  P o a . 

A lm ost e v e ry  s p e c i e s  has a p r o p o r t i o n  o f  n o n - f lo w e r in g  s h o o t s ;  

some c o n s i s t  o f  p o t e n t i a l l y  f lo w e r in g  sh o o ts  which f a i l  to  d e v e lo p  

p r o p e r l y ,  u s u a l l y  because  o f  th e  s h o r tn e s s  o f  th e  g row ing  s e a s o n .  

T ab le  5 . 4  d i s t i n g u i s h e s  th o se  s e c t i o n s  where n o n - f lo w e r in g  l e a f y  

o f f s e t s  a r e  a c o n s i s t e n t  f e a t u r e  o f  th e  g ro w th -fo rm  o f  one o r  

more o f  t h e i r  c o n s t i t u e n t  s p e c i e s .

5 . 2 . 3  P e n e t r a t i o n  o f  th e  s h e a th s  by new s h o o t s ;  se e  t a b l e  5 .5  .

A d i s t i n c t i o n  can  be made betw een sh o o ts  w hich  become 

e n c lo s e d  by th e  s h e a th s  o f  le a v e s  which su rro u n d  th e  s tem  node 

a t  w hich  th e y  a r i s e  ( i n t r a v a g i n a l )  and sh o o ts  w hich  b r e a k  th ro u g h  

th e  s h e a t h s  ( e x t r a v a g in a l ) .  S p e c ie s  w i th  i n t r a v a g i n a l  s h o o ts  t e n d
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to  be d e n s e ly  c a e s p i t o s e ,  s in c e  th e  e n c lo s u r e  o f  th e  s h o o ts  

w i t h i n  th e  s u r ro u n d in g  l e a f - s h e a t h s  lea d s  to t h e i r  b e in g  bunched  

t o g e t h e r .  S p e c ie s  w i th  rh izom es a re  by d e f i n i t i o n  e x t r a v a g i n a l ,  

s i n c e  th e  rh izom atous  s h o o t  m ust b re a k  th ro u g h  a l e a f - s h e a t h  be low  

g round  l e v e l  i n  o r d e r  to  de v e lo p  a s u b te r r a n e a n  i n n o v a t i o n .  I n t r a 

v a g i n a l  s h o o ts  in  rh izom atous  s p e c i e s  a re  n o t  e x c lu d e d ,  b u t  i n  f a c t  

o c c u r  o n ly  i n  s e c t .  M acropoa.

E x t r a v a g in a l  s h o o ts  a re  a s s o c i a t e d  w i th  s p e c i a l i z e d  b l a d e l e s s  

l e a f  s h e a t h s ,  term ed c a t a p h y l l s  by V ickery  (1970 , p .  1 5 2 ) .  These 

c o n s i s t  o f  a s h o r t  e n v e lo p in g  s c a l e  w i th  a rounded  apex w hich  e n c lo s e s  

p a r t  o f  th e  s tem  b a s e .  S in ce  rh izom atous  s p e c i e s  a r e  among th o s e  

w i t h  th e  m ost p r i m i t i v e  c h a r a c t e r i s t i c s ,  i t  i s  th o u g h t  t h a t  th e  

e x t r a v a g i n a l  s t a t e  i s  e v o l u t i o n a r i l y  more p r i m i t i v e  t h a n  th e  i n t r a 

v a g i n a l  s t a t e ,  a l th o u g h  t h i s  i n t e r p r e t a t i o n  r e q u i r e s  t h a t  l e a v e s  

b e a r i n g  b la d e s  which e n c lo s e  th e  i n t r a v a g i n a l  s h o o ts  be r e g a r d e d  as 

n e o to n o u s .

5 . 2 . 4  The m o n i l i fo rm  rh iz o m e .

This  c o n d i t i o n ,  i n  which th e  rhizome i s  r a t h e r  f l e s h y  and 

s w o l le n  b u t  i s  c o n s t r i c t e d  r e g u l a r l y  so t h a t  i t  b e a r s  a r e s e m b la n c e  

to  a s t r i n g  o f  b e a d s ,  i s  v e ry  r a r e  i n  th e  Gramineae i n  g e n e r a l  and 

i n  t h e  genus Poa in  p a r t i c u l a r .  I t  i s  a c h a r a c t e r i s t i c  f e a t u r e  o f  

P . t r i v i a l i s  s u b sp .  s i l v i c o l a , b u t  i s  a b s e n t  from th e  ty p e  s u b s p e c i e s .  

The r e s t r i c t e d  o c c u r r e n c e  o f  t h i s  f e a t u r e  d e t r a c t s  from  i t s  s y s t e m a t i c  

v a l u e ;  i t  would a p p e a r  to  be e i t h e r  an a d a p ta t i o n  to  d ry  c o n d i t i o n s ,  

p ro m o tin g  a e s t i v a t i o n  by s t o r i n g  w a te r  o r  fo o d ,  o r  an o r g a n  o f  

p e r e n n a t i o n .  Two o t h e r  g r a s s e s  w i th  v a r i e t i e s  show ing t h i s  f e a t u r e   ̂

a r e  Phleum p r a t e n s e  v a r .  nodosum and Avena e l a t i o r  v a r .  t u b e r o s a  

(Hermann, 1939); the  l a t t e r  i s  now known as A rrh en a th e ru m  e l a t i u s .
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TABLES 5 . 2 ,  5 . 3  & 5 .4 :

S e c t io n s  numbered as f o l l o w s ;

1. O chlopoa 5 . M acropoa

2. Coenopoa 6 . Homalopoa

3 . Poa 7 . L e p to p h y l l a e

4. C e n i s i a  8 . O re in o s

9 . T ichopoa

10. S te n o p o a

11. A b b r e v ia ta e

12. Nanopoa

13. Bolbophorum

TABLE 5 .2  D i s t r i b u t i o n  o f  rh iz o m a to u s  s p e c i e s .

1 . 2 . 3 .  4 .  5 . 6 . 7 .  8 . 9 .  10. 11. 12. 13.

(*) * * * * -k

N o te :  * d e n o te s  an a t t r i b u t e  o f  a l l  t h e  s p e c i e s  c o m p r is in g

th e  s e c t i o n ;

(*) i n d i c a t e s  an a t t r i b u t e  o f  some, b u t  n o t  a l l ,  s p e c i e s  

TABLE 5 .3  D i s t r i b u t i o n  o f  s t o l o n i f e r o u s  s p e c i e s .

1 . 2 . 3 .  4 .  5 .  6 . 7 .  8 . 9 .  10. 11 . 12. 13.

(*) * (*) *

TABLE 5 .4  D i s t r i b u t i o n  o f  s p e c i e s  w i th  c o n s p ic u o u s  non 

f lo w e r in g  l e a f y  o f f s e t s .

1 . 2 . 3 .  4 .  5 .  6 . 7 .  8 . 9 .  10. 11. 12. 13.

(*) * * *

N o te :  l e a f y  o f f s e t s  co m p r ise  two d i s t i n c t  t y p e s .  I n  s e c t s .

3 .  and 4 . ,  t h e s e  a re  d i s t i c h o u s l y  l e a f y  and a re  n o t  c l o s e l y  

a s s o c i a t e d  w i th  th e  f lo w e r i n g  s te m s .  In  s e c t s .  11. 12 . and 13. 

th e y  a r i s e  i n t r a v a g i n a l l y  and h ence  occupy  a c e n t r a l  p o s i t i o n  

i n  th e  t u s s o c k .
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5 .3  The r o o t s .

The f i b r o u s  a d v e n t i t i o u s  r o o t s  o f  Poa , w hich a re  r e l a t i v e l y  

u n i fo rm  i n  t e x t u r e ,  a re  f r e q u e n t l y  m is s in g  from h e rb a r iu m  s p e c im e n s .  

T h e i r  c o lo u r  v a r i e s  from w h i t i s h  to  b row nish  when d r y .  T h e i r  

l e n g t h  and th ic k n e s s  v a r i e s  g r e a t l y  a c c o rd in g  to  h a b i t a t  c o n d i t i o n s ;  

when c u l t i v a t e d  in  g a rd en  s o i l ,  m ost s p e c i e s  have a dense  m at o f  

r o o t s  w i t h i n  a r a d iu s  o f  ab o u t  20 to  30 cm from th e  s tem  b a s e .

T h e i r  taxonom ic u s e f u l n e s s  was w e l l  summarized by Bor (1 9 4 8 ) :  

"The d en se  f ib r o u s  s h a l lo w  r o o t s  o f  th e  s p e c i e s  o f  Poa v a r y  so 

much i n  a p p earan ce  and s i z e  i n  r e sp o n se  to h a b i t a t  c o n d i t i o n s  t h a t  

no r e l i a n c e  can be p la c e d  upon them f o r  d i a g n o s t i c  p u r p o s e s " .

T h e i r  a n a to m ic a l  s t r u c t u r e ,  on th e  o t h e r  han d , e x h i b i t s  some 

u s e f u l  f e a t u r e s ;  se e  c h a p te r  6 .3  (C h r te k  & J i r â s e k ,  1 9 6 5 a ) .

5 . 4  The s tem  b a s e .

The form  o f  th e  s tem  base  i s  p r i m a r i l y  d e te rm in e d  by th e  

ty p e  o f  i n n o v a t io n .  In  c e r t a i n  s p e c i e s  th e  s tem  b a se  t a k e s  on 

a d i s t i n c t i v e  ap pearance  which n o t  o n ly  a id s  r e c o g n i t i o n  o f  th e  

s p e c i e s  i n  n o n - f lo w e r in g  m a t e r i a l ,  b u t  a l s o  p r o v id e s  a d d i t i o n a l  

taxonom ic  c h a r a c t e r s  which may be u sed  i n  keys and d i a g n o s e s .

Some o f  t h e s e  v a r i a t i o n s  a re  d e s c r ib e d  below :

a) W hile  m ost o f  th e  rh izo m ato u s  s e c t i o n s  o f  Poa have a s tem  

b a se  w hich  r i s e s  more o r  l e s s  a b r u p t l y  from the  r o o t s t o c k  a t  

th e  apex o f  th e  rhizom e ( e . g .  s e c t s .  M acropoa, Poa and T ichopoa)  

s e c t .  C e n i s i a  may be r e c o g n iz e d  e a s i l y  by th e  m anner i n  w hich th e  

s h o o ts  c u rv e  upwards from the  apex o f  th e  rh iz o m e , so t h a t  th e  

s tem  i s  m arked ly  i n c l i n e d  n e a r  th e  b a s e .

b) In  m ost s e c t i o n s  o f  P oa , th e  s tem  base  i s  n o t  m ark ed ly  

c o m p re s se d .  The members o f  s e c t .  Homalopoa s t a n d  o u t ,  t h e r e f o r e .
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n o t  o n ly  by t h e i r  r a t h e r  l a r g e  s i z e  b u t  a ls o  by th e  d i s t i n c t l y  

tw o-edged  appearance  o f  the  base  o f  th e  s tem  w hich  i s  c a u se d  by 

th e  f l a t t e n e d  bases  o f  th e  l e a f  s h e a th s  w hich s u r r o u n d  i t .

The s tem  o f  P. rehm annii ( s e c t .  S tenopoa) i s  d i s t i n c t l y  com pressed  

a lo n g  m ost  o f  i t s  l e n g th ,  th e re b y  rese m b lin g  th e  more f a m i l i a r  

P. c o m p re s s a , where the  upper  p a r t  o f  the  s tem  i s  s t r o n g l y  

co m p ressed .

c )  S e c t .  Macropoa i s  p e c u l i a r  in  hav ing  heavy b ro w n ish  o r  

p u r p l i s h  a n th o c y a n in  d e p o s i t s  in  the  somewhat t h i c k e n e d  s h e a th s  

which c l o t h e  th e  stem b a s e .

d) S e c t .  Bolbophorum i s  im m edia te ly  r e c o g n iz a b le  on a c c o u n t  o f  

i t s  s tem  b a s e ,  which i n  m ost s p e c ie s  i s  c l o t h e d  w i th  th e  r a t h e r  

f i b r o u s  rem a ins  o f  im b r ic a te d  l e a f  s h e a th s  to  su c h  an e x t e n t  t h a t  

a c o l l a r  o f  w h i t i s h  t i s s u e  i s  form ed. These d e c a y in g  f i b r o u s  

s h e a th s  p e r fo rm  a p r o t e c t i v e  f u n c t i o n ,  a l lo w in g  new s h o o ts  to  

d e v e lo p  i n t r a v a g i n a l l y  and to grow up w i t h in  th e  c o l l a r  o f  s h e a t h s  

w i t h o u t  im m ediate  exposure  to  dry  c o n d i t i o n s .

T hree  European s p e c ie s  o f  t h i s  s e c t i o n ,  how ever ,  have become 

even  more h i g h ly  adap ted  to  d ry  c o n d i t i o n s ;  i n  P. b u l b o s a ,

P. p e r c o n c in n a  and P. t im o le o n t i s  th e  im b r ic a te d  s h e a t h s  a t  th e  

b a se  o f  th e  s tem  have become bulbous in  shape  ( t h e  l a t t e r  s p e c i e s  

l e s s  t h a n  th e  two fo rm e r) .  This a d a p ta t i o n  s e r v e s  two r e l a t e d  

p u r p o s e s :  as a means o f  p e r e n n a t i o n ,  and as a  means o f  a e s t i v a t i o n .  

In  a d d i t i o n ,  unde r  c e r t a i n  c o n d i t io n s  the  b u lb o u s  s tem  b a s e s  may 

even  s e r v e  as u n i t s  o f  d i s p e r s a l .

Some a u th o r s  ( e . g .  Hermann, 1939) u t i l i s e  t h i s  c h a r a c t e r  

to  e f f e c t  a s e p a r a t i o n  o f  P. b u lb o sa  and i t s  a l l i e s  from  th e  

r e m a in in g  s p e c i e s  o f  s e c t .  Bolbophorum which have  c y l i n d r i c a l l y
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t h i c k e n e d  s tem  b a s e s .  In  my v iew  t h i s  s e p a r a t i o n  c a n n o t  be 

m a i n t a i n e d ;  the  b u lb o u s - th ic k e n e d  s tem  base  has c l e a r l y  a r i s e n  

q u i t e  r e c e n t l y  as a m o d i f i c a t i o n  o f  th e  c y l i n d r i c a l l y  t h ic k e n e d  

s tem  b a se  i n  re sp o n se  to  i n c r e a s i n g l y  a r i d  c o n d i t i o n s ,  w h i le  the  

o t h e r  d i a g n o s t i c  f e a t u r e s  o f  s e c t .  Bolbophorum have rem a in ed  

u n a l t e r e d .

5 .5  The s te m .

The b a s i c  s t r u c t u r e  o f  th e  g r a s s  p l a n t  c o n s i s t s  o f  a s e r i e s  

o f  i n t e r l o c k i n g  u n i t s  c o m p r is in g  t h a t  p o r t i o n  o f  th e  s te m  w hich 

l i e s  be tw een  two s u c c e s s iv e  n o d e s ,  t o g e t h e r  w i th  th e  a t t a c h e d  

l e a f  s h e a t h  and b l a d e .  The l e a f  s h e a th  a r i s e s  a t  th e  apex o f  th e  

i n t e r n o d e ,  w h i le  new s h o o ts  a n d /o r  a d v e n t i t i o u s  r o o t s  a r i s e  from  

buds a t  th e  b a s a l  node o f  th e  u n i t ;  se e  f i g .

Asa Gray (1879) c o in e d  th e  te rm  ’phytomer* to  a p p ly  to  su ch  

a u n i t ,  though  th e  o r i g i n a l  i n s p i r a t i o n  f o r  th e  c o n c e p t  o f  p l a n t  

s t r u c t u r e  b e in g  based  on a s e r i e s  o f  r e p e a t i n g  u n i t s  b e lo n g s  to  

Goethe (1 8 1 7 ) .

I n  th e  genus Poa s u c c e s s iv e  phytom ers a re  a r r a n g e d  so t h a t  

th e  l e a f  b la d e  a l t e r n a t e s  up th e  s tem , g iv in g  a more o r  l e s s  

d i s t i c h o u s  a rran g em en t o f  l e a v e s .  The p r o p o r t i o n s  o f  th e  

c o n s t i t u e n t  p a r t s  o f  th e  phytom er a re  a lm os t  i n f i n i t e l y  v a r i a b l e ;  

f o r  e x a m p le ,  t h i s  has th e  e f f e c t  o f  v a ry in g  th e  p r o p o r t i o n s  o f  

l e a v e s  to  s h e a th s  on th e  s tem , and a ls o  d e te rm in e s  th e  d e g re e  

o f  i m b r i c a t i o n  o f  l e a f  s h e a th s  a t  th e  s tem  b a s e .  L ik e w is e ,  th e  

rh izom e c o n s i s t s  o f  a s e r i e s  o f  phytom ers whose e lo n g a t e d  ’stem* 

i n t e r n o d e s  and reduced  l e a f  s h e a th s  t a k in g  th e  form  o f  s c a l e s  

im p a r t  i t s  c h a r a c t e r i s t i c  form . Even th e  a r ra n g e m e n t  o f  f l o r a l  

s c a l e s  i n  th e  s p i k e l e t  may be i n t e r p r e t e d  as a s e r i e s  o f  p h y to m e rs ,  

th ough  h e r e  th ey  a re  so p ro fo u n d ly  m o d if ie d  t h a t  th e  u n d e r l y i n g  

s t r u c t u r e  i s  w ho lly  m asked.
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There  a re  r e l a t i v e l y  few m o rp h o lo g ic a l  c h a r a c t e r s  o f  th e  

s tem  w hich  have any v a lu e  in  th e  d i a g n o s i s  o f  s e c t i o n s  o f  P o a .

Such f e a t u r e s  as the  r e l a t i v e  l e a f i n e s s  o f  the  s te m  and th e  

f i n a l  h e i g h t  a t t a i n e d  by the  f lo w e r in g  shoo ts  a re  e v i d e n t l y  r e l a t e d  

to  th e  l e n g th s  and number o f  th e  c o n s t i t u e n t  p h y to m e rs ,  b u t  f o r  

p r a c t i c a l  p u rp o se s  o n ly  th e  h e i g h t  o f  the  p l a n t  can be employed 

as a q u a n t i t a t i v e  c h a r a c t e r .

The ten d e n c y  o f  th e  members o f  s e c t .  Bolbophorum to  be 

l e a f y  o n ly  a t  th e  base  o f  the  s tem  i s  r e l a t e d  to  th e  s h o r t e n i n g  

o f  th e  lo w e s t  i n t e r n o d e s ,  l e a d in g  to  the  im b r i c a t i o n  o f  th e  

b a s a l  l e a f  s h e a t h s .  This  s t a t e  i s  m ost pronounced i n  s e c t s .  

A b b r e v ia t a e ,  Bolbophorum, L e p to p h y l l a e ,  Nanopoa and O r e in o s ,  

i s  l e s s  n o t i c e a b l e  i n  s e c t s .  C e n i s i a ,  Homalopoa, M acropoa, O chlopoa 

and Poa and i s  l e a s t  p ronounced  i n  s e c t s .  Coenopoa, S te n o p o a  and 

T ic h o p o a ,  i n  which the  s tem  i s  n o rm a l ly  l e a f y  to  above h a l f - w a y  

up.

A c h a r a c t e r  which i s  o f  some d i a g n o s t i c  v a lu e  i n  s e p a r a t i n g  

two c l o s e l y  r e l a t e d  s p e c i e s  in  s e c t .  S tenopoa, P. p a n n o n ic a  and 

P. v e r s i c o l o r , v a r i e s  a c c o rd in g  to  w he ther  the  u p pe rm ost  s tem  node 

( a t  th e  b a se  o f  th e  top  s tem  in te r n o d e  which t e r m in a t e s  a t  th e  b ase  

o f  th e  p a n i c l e )  i s  e n c lo s e d  w i t h in  th e  upperm ost s h e a t h  o r  i s  exposed  

above i t .  In  P. v e r s i c o l o r  th e  node i s  c o n c ea led  by th e  s h e a t h  o f  

th e  l e a f  be low , w h i le  i n  P. p a n n o n ic a  the  node i s  g e n e r a l l y  e x p s e d .

In  th e  r e m a in in g  members o f  s e c t .  S tenopoa the  node i s  g e n e r a l l y  

e x s e r t e d ,  though o f t e n  o n ly  v e ry  s h o r t l y  so .  The s e c t i o n s  whose 

l e a v e s  a r e  m o s t ly  b a s a l ,  e . g .  s e c t .  Bolbophorum, s e c t .  L e p to p h y l l a e  

and s e c t .  Nanopoa, a l s o  have a c o n s p ic u o u s ly  e x s e r t e d  u p pe rm ost  node . 

O th e r  s e c t i o n s  w i th  a more l e a f y  s te m , e . g .  s e c t .  O ch lopoa , a re
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q u i t e  d i f f e r e n t ,  th e  upperm ost s tem  node b e in g  e n c lo s e d  n o t  o n ly  

by th e  upperm ost  l e a f  s h e a th  b u t  a l s o  by the  one be low . S in c e  

s e c t .  O chlopoa i s  b e l i e v e d  to  have th e  l a r g e s t  number o f  e v o l u t i o n 

a r i l y  p r i m i t i v e  c h a r a c t e r i s t i c s ,  t h i s  would im ply  t h a t  a r e d u c t i o n  

i n  th e  r e l a t i v e  le n g th s  o f  th e  l e a f  s h e a t h s ,  l e a d in g  to  th e  e x p o s u re  

o f  th e  upperm ost  node , i s  a more advanced c h a r a c t e r i s t i c  i n  th e  

genus P o a .

The upperm ost p a r t  o f  th e  s tem  i s  g e n e r a l l y  t e r e t e  and sm ooth .

In  P. com pressa  and P. reh m an n ii  i t  i s  com pressed , p r o v id i n g  a 

u s e f u l  d i a g n o s t i c  f e a t u r e  b o th  f o r  s e c t .  T ichopoa and f o r  P. r e h m a n n ii  

i n  c o n t r a s t  to  th e  rem a in in g  s p e c i e s  o f  s e c t .  S te n o p o a .

In  some members o f  s e c t .  S tenopoa  and s e c t .  Poa , as w e l l  as i n  

c e r t a i n  specim ens o f  P. a b b r e v i a t e  ( s e c t ,  A b b r e v ia t a e ) ,  th e  s te m  i s  

a c u l e o l a t e .  S ince  th e  u p p e r  p a r t  o f  th e  s tem  i s  c l o s e l y  a s s o c i a t e d  

w i th  th e  p a n i c l e  b r a n c h e s ,  t h i s  f e a t u r e  m ig h t  be e x p e c t e d  to  show 

a p o s i t i v e  c o r r e l a t i o n  w i th  th e  s c a b r i d i t y  o f  th e  p a n i c l e  b r a n c h e s .  

However, th e  two c h a r a c t e r s  v a r y  in d e p e n d e n t ly ;  se e  t a b l e  5 .6  .

5 .6  The l e a f .

Taxonomic c h a r a c t e r s  o f  th e  p a r t s  o f  th e  l e a f  a r e  among th e  

m ost u s e f u l  o f  th e  v e g e t a t i v e  f e a t u r e s  o f  the  g r a s s  p l a n t .  P a r t l y  

b e c a u se  t h e s e  v a ry  o v e r  such  a wide r a n g e ,  and p a r t l y  b e c a u se  th e y  

a r e  r e l a t i v e l y  e a sy  to  o b se rv e  and to  q u a n t i f y ,  c o n s i d e r a b l e  r e l i a n c e  

i s  p l a c e d  upon them.

5 . 6 . 1  C o lo u r  and s u r f a c e  t e x t u r e .

A lthough  n o t  e a s i l y  d e s c r i b e d ,  the  c o lo u r  o f  th e  l e a v e s  ( b o th  

s h e a th s  and b l a d e s )  o f t e n  p r o v id e s  th e  ta x o n o m is t  w i th  a r a p i d  

v i s u a l  check  on th e  i d e n t i t y  o f  a s p e c i e s .  C e r t a i n  s e c t i o n s  a r e  

r e c o g n i z a b l e  a t  a g la n c e  by t h e i r  s o f t ,  a lm o s t  t r a n s l u c e n t ,  p a l e  

g re e n  c o l o u r ,  e . g .  s e c t .  Ochlopoa and s e c t .  Coenopoa. O th e rs  a r e  

a much d a r k e r  g r e e n ,  e . g .  s e c t .  Poa . These d i f f e r e n c e s  a re  l e s s
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TABLE 5 .5  D i s t r i b u t i o n  o f  i n n o v a t io n  t y p e s .

N o te :  s e c t i o n s  a re  numbered as i n  t a b l e s  5 .2  to  5 .4

1 . 2 . 3 .  4 . 5 . 6 . 7 . 8 . 9 . 10. 11. 12. 13.

E E E E I / E E E E E E  I  I  I

E =  i n t r a v a g i n a l  sh o o ts  

I  =  e x t r a v a g i n a l  sh o o ts

TABLE 5 .6  D i s t r i b u t i o n  o f  a c u l e o l i  on stem and p a n i c l e  b ra n c h e s

I

I
S
co

PANICLE BRANCHES SMOOTH

O chlopoa 

C e n i s i a  ( p a r t )  

Homalopoa ( p a r t )  

O re in o s  

Nanopoa

Bolbophorum ( p a r t )  

A b b r e v ia ta e  ( p a r t )

PANICLE BRANCHES SCABROUS

Coenopoa 

C e n i s i a  ( p a r t )  

*Homalopoa ( p a r t )  

Macropoa 

T ichopoa

Bolbophorum ( p a r t )  

Poa ( p a r t )

S tenopoa  ( p a r t )

co

§
C J
co

S i 
S  3

^ A b b re v ia ta e  ( p a r t ) S tenopoa  ( p a r t )  

Poa ( p a r t )

N o te :  * i n d i c a t e s  s e c t i o n s  w i th  anomalous a c u l e o l i ;  t h e s e  a r e

b l u n t - t i p p e d  and a re  s c a r c e l y  rough to  th e  to u c h .
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a p p a r e n t  i n  d r i e d  m a t e r i a l .

The s u r f a c e  t e x t u r e  o f  c e r t a i n  s p e c ie s  i s  o f t e n  d e s c r i b e d  as 

’g l a u c o u s * .  This i s  u s u a l l y  ta k e n  to  mean t h a t  th e  p l a n t  i s  a 

b l u e - g r e e n  c o lo u r  and t h a t  th e  s u r f a c e  has a waxy, n o n - r e f l e c t i v e  

c o a t i n g .  S p e c ie s  n o ted  f o r  th e  l a t t e r  c h a r a c t e r i s t i c  i n c l u d e  

P. g l a u c a , P . f l a c c i d u l a  and s e v e r a l  members o f  s e c t .  Bolbophorum. 

However, o n ly  P. g la u c a  has  a p ronounced  b l u e - g r e e n  c o l o u r ,  even  

when d r y ,  th e  rem a in ing  s p e c i e s  o b t a i n in g  t h e i r  ’g la u c o u s  * 

a p p e a ra n c e  from  th e  s u r f a c e  t e x t u r e  r a t h e r  th a n  th e  u n d e r l y i n g  

c o l o u r .  F o r  t h i s  r e a s o n ,  th e  te rm  g laucous  m ust be u s e d  w i t h  a 

good d e a l  o f  c a u t i o n .

5 . 6 . 2  The l e a f  s h e a t h .

The m a j o r i t y  o f  European s p e c i e s  o f  Poa have a r a t h e r  u n d i f f e r 

e n t i a t e d  l e a f  s h e a t h .  Only when th e  s h e a th s  p r o v id e  p o s i t i o n a l  

c h a r a c t e r s  ( e . g .  5 .4 ( d )  above) can th e s e  s p e c i e s  be d i s t i n g u i s h e d  

by f e a t u r e s  o f  th e  s h e a t h .  However, in  s e c t .  Homalopoa th e  s t r o n g l y  

f o ld e d  s h e a t h s  a re  d i a g n o s t i c  f o r  th e  s e c t i o n .  Poa re h m a n n i i  ( s e c t .  

S te n o p o a )  h as  a s h e a th  o f  s i n g u l a r  s t r u c t u r e ,  w i th  a r a i s e d  k e e l  

w hich  form s a sh a rp  r id g e  ru n n in g  down the  s tem  on th e  s i d e  f u r t h e s t  

from  th e  l e a f  b l a d e .  The l i g u l e  and apex o f  th e  s h e a t h  o f  t h e  l e a f  

be low  a r e  th em se lv e s  s l i g h t l y  f o ld e d  i n  o r d e r  to  accommodate th e  

r i d g e  o f  th e  s h e a th  above.

The s h e a t h  may be s c a b r i d  o r  smooth on th e  e x t e r n a l  s u r f a c e .

The p r e s e n c e  o f  a c u l e o l i  i s  s t r o n g l y  c o r r e l a t e d  w i th  t h e i r  p r e s e n c e  

on th e  m a rg in s  o f  the  l e a f  b l a d e .

5 . 6 . 3  The l i g u l e .

A l th o u g h  g r e a t  r e l i a n c e  i s  o f t e n  p la c e d  on th e  l i g u l e  f o r  

d i a g n o s t i c  p u rp o se s  i n  f l o r i s  t i c  acco u n ts  o f  th e  genus P oa , e i t h e r
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as an a t t r i b u t e  o f  s e c t i o n s  o r  f o r  d i s t i n g u i s h i n g  p a r t i c u l a r  

s p e c i e s ,  th e  l i g u l e  i s  n o t  i n  f a c t  as dependab le  as i s  o f t e n  

im p l ie d  from  the  r e l i a n c e  p la c e d  upon i t  by v a r i o u s  a u t h o r s .

In  p a r t i c u l a r ,  l i g u l e  l e n g t h  m easurem ents sh o u ld  be t r e a t e d  w i th  

e s p e c i a l  c a u t i o n ,  and c a re  m ust be tak e n  to  d i f f e r e n t i a t e  be tw een  

c h a r a c t e r i s t i c s  o f  l i g u l e s  o f  b a s a l  l e a v e s  and th o s e  o f  th e  

l i g u l e s  o f  th e  s tem  l e a v e s ,  which o f t e n  v a ry  m ark ed ly  and som etim es 

c o n s i s t e n t l y .  With th e s e  p r o v i s o s , ,  th e  l i g u l e  may be c o n s id e r e d  

as one o f  th e  m ost u s e f u l  o rg an s  p r o v id in g  s e v e r a l  v a l u a b l e  taxonom ic  

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

t h a t  th e  f u n c t i o n a l  s i g n i f i c a n c e  o f  v a r i a t i o n s  i n  th e  sh a p e  and 

s i z e  o f  th e  l i g u l e  i s  r a t h e r  o b s c u re .

a) L e n g th .  Table  5 .7  i s  e x t r a c t e d  from the  F l o r a  E u ro p a ea  a c c o u n t  

o f  th e  European  s p e c i e s  o f  P o a , and th e  in fo r m a t io n  i s  t h e r e f o r e  

r a t h e r  g e n e r a l i z e d ;  i t  n e v e r t h e l e s s  shows th e  wide r a n g e  o f  v a r i a t i o n  

c o v e re d  by th e  c h a r a c t e r  o f  l i g u l e  l e n g t h ,  and d e m o n s t r a te s  t h a t  

d i f f e r e n c e s  i n  l e n g th  a re  o f t e n  o f  more v a lu e  in  s e p a r a t i n g  r e l a t e d  

s p e c i e s  th a n  i n  c h a r a c t e r i z i n g  p a r t i c u l a r  s e c t i o n s .  To a v o id  m ask ing  

o v e r a l l  d i f f e r e n c e s  by t a k in g  a c co u n t  o f  v a r i a t i o n  be tw een  b a s a l  le a v e s  

and s tem  l e a v e s ,  th e  l a t t e r  a re  u s u a l l y  s tu d i e d  f o r  c o m p a ra t iv e  

p u r p o s e s .  In  s e c t .  Bolbophorum, how ever, th e  s h o r t  and more o r  l e s s  

t r u n c a t e  l i g u l e  o f  th e  b a s a l  le a v e s  s e rv e s  to  d i s t i n g u i s h  P. a l p i n a  

f rom  P. b a d e n s i s , in  which the  l i g u l e  i s  lo n g e r  and has  a rounded  

apex .

In  making o v e r a l l  com parisons  o f  l i g u l e  l e n g t h s ,  a l lo w a n c e  m ust 

be made f o r  th e  f a c t  t h a t  v a r i a t i o n s  i n  o v e r a l l  s i z e  c a u se  changes  

i n  t e rm in o lo g y  such  t h a t  a * short*  l i g u l e  o f  P. c h a i x i i  t h a t  i s  

t r u n c a t e  and i s  1 -  2 mm i n  l e n g t h  i s  p r o p o r t i o n a t e l y  f a r  s m a l l e r
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th a n  th e  p ro m in e n t  m i lk y -w h i te  l i g u l e  o f  P. t r i c h o p h y l l a , whose 

l e n g t h  l i e s  i n  a s i m i l a r  ran g e  (1 .5  -  2 ram). F u r t h e r  d i s c u s s i o n  

o f  th e  i n f l u e n c e  o f  s c a l e  e f f e c t s  may be found i n  a p a p e r  by T u t in  

(1 9 6 3 ) .

b) Shape o f  apex . F ig u re  1 i l l u s t r a t e s  the  r an g e  o f  v a r i a t i o n

o f  t h i s  c h a r a c t e r ,  w hich encom passes a l l  shapes  from  f i n e l y  t a p e r i n g  

a p ic e s  coming to  an a c u te  p o i n t  a t  one ex trem e to  t r u n c a t e  a p ic e s  

a t  th e  o t h e r .  In  a d d i t i o n ,  lo n g e r  l i g u l e s  show a t e n d e n c y  to  become 

l a c e r a t e d  o r  e ro d e d  i n t o  an i r r e g u l a r  o r  jagged  m a rg in ;  t h i s  f e a t u r e  

i s  m ost n o t i c e a b l e  i n  P. g r a n i t i c a . The shape o f  th e  l i g u l e  apex i s  

p a r t i c u l a r l y  u s e f u l  i n  d i s t i n g u i s h i n g  c e r t a i n  s p e c i e s ;  i t  i s  l e s s  

v a l u a b l e  as a s e c t i o n a l  a t t r i b u t e ,  though the  f o l l o w i n g  s e c t i o n a l  

d i f f e r e n c e s  s h o u ld  be n o te d :

S e c t .  C e n i s i a  u s u a l l y  has  lo n g ,  f i n e l y  t a p e r i n g  l i g u l e s  w i th  

an a c u te  a p e x ,  w h i le  th e  r e l a t e d  s e c t .  Poa has s h o r t ,  u s u a l l y  t r u n c a t e  

l i g u l e s  which a re  g e n e r a l l y  u n d e r  1 mm in  l e n g t h  ( e x c e p t  P. a n g u s t i f o l i a ) 

S e c t .  A b b re v ia ta e  i s  u n u s u a l  in  hav ing  a s h o r t  ( 0 .5  -  1 mm) 

l i g u l e  w hich  however i s  ro u n d ed ,  n o t  t r u n c a t e ,  a t  th e  apex .

S e c t .  Nanopoa, t o g e t h e r  w i th  some s p e c i e s  b e lo n g in g  to  s e c t .  

Bolbophorum, has f i n e l y  t a p e r i n g  m ilk y -w h ite  l i g u l e s  w hich  c o n t r a s t  

s t r o n g l y  i n  c o lo u r  w i th  th e  w iry  d a rk - g r e e n  l e a v e s .

c) Indumentum. The l i g u l e  i s  n o rm a l ly  g l a b r o u s .  However,, i n  

s e c t .  Poa th e  p r e s e n c e  o f  h a i r s  on th e  a b a x ia l  s u r f a c e  o f  th e  H g u le ,  

which i s  to m en tose  i n  P. s u b c a e r u l e a , d i s t i n g u i s h e s  t h a t  s p e c i e s  

from  th e  o t h e r  members o f  th e  c r i t i c a l  P. p r a t e n s i s  g roup  o f  s p e c i e s ,  

i n  w hich th e  l i g u l e  i s  g la b r o u s  o r  n e a r l y  s o .



121.

5 . 6 . 4  The l e a f  b la d e .

S e v e r a l  o f  th e  c h a r a c t e r s  a s s o c i a t e d  w i th  th e  l e a f  b la d e  

a re  more f u l l y  documented i n  c h a p te r  6 , which d e s c r i b e s  l e a f  

ana tom y. I t  rem ains  h e re  to  m en t io n  th e  c h a r a c t e r s  o f  l e a f  l e n g t h ,  

l e a f  w i d t h ,  and th e  type  o f  apex o f  th e  l e a f .

a) L e n g th .  As a d i a g n o s t i c  c h a r a c t e r  a t  the  s e c t i o n a l  l e v e l ,  th e  

l e a f  l e n g t h  may be g e n e r a l l y  d i s r e g a r d e d ,  s in c e  i t  can  v a r y  so 

g r e a t l y  b o th  w i t h in  and betw een s p e c i e s  (where i t  o f t e n  has  d i a g n o s t i c  

v a l u e )  as w e l l  as w i t h in  and betw een  p o p u la t io n s  o f  th e  same s p e c i e s  

(where i t  i s  a component o f  e c o ty p i c  v a r i a t i o n ) ;  as we e v e n  f i n d  

much v a r i a t i o n  in  l e a f  l e n g th  i n  a s i n g l e  p l a n t ,  t h e  d i f f i c u l t i e s  o f  

u s in g  t h i s  c h a r a c t e r  a re  enorm ous. In  c e r t a i n  s e c t i o n s  where th e  

l e a f  l e n g t h  i s  e x c e p t i o n a l l y  g r e a t  ( o r  sm a l l )  i n  r e l a t i o n  to  th e

s i z e  o f  th e  p l a n t s  c o n c e rn e d ,  m easurem ents o f  l e a f  l e n g t h  can  h e lp  

to  g iv e  a q u a n t i t a t i v e  e x p r e s s io n  to  d i f f e r e n c e s  w hich  a r e  e a s i l y  

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

u s e f u l  i n  th e  f o l lo w in g  s e c t i o n s ;

S e c t .  L e p to p h y l l a e ;  le a v e s  (1 0 - )  30 -  40 cm.

S e c t .  Nanopoa; l e a v e s  1 - 2  cm.

S e c t .  Bolbophorum; l e a f  l e n g th s  a re  o f  some v a lu e  i n  d i s t i n g u i s h i n g  

th e  v a r i o u s  s p e c i e s ,  and a re  g e n e r a l l y  r a t h e r  s h o r t  i n  r e l a t i o n  

to  th e  s i z e  o f  th e  p l a n t .  Tab le  5 .8  i l l u s t r a t e s  t h e  r a n g e  o f  l e a f  

l e n g t h s  i n  s e c t .  Bolbophorum.

b) W id th .  Whereas v a r i a t i o n s  i n  l e a f  w id th  conform  more p r e c i s e l y

to  s e c t i o n a l  l i m i t s ,  and a re  u s e d  more w id e ly  f o r  d i a g n o s t i c  p u r p o s e s ,  

t h i s  c h a r a c t e r  i s  o f  g r e a t e s t  v a lu e  i n  d i s t i n g u i s h i n g  d i f f e r e n t  

s p e c i e s .  O v e r a l l  v a r i a t i o n  in  th e  European s p e c i e s  o f  Poa i s  v e r y  

w id e ;  a t  one e x t r e m e ,  i n  s e c t .  Nanopoa, the  l e a v e s  o f  P . t r i c h o p h y l l a  

r a n g e  from  0 .3  -  0 .5  mm i n  w id th ,  w h ile  a t  th e  o t h e r  e x t r e m e ,  i n
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s e c t .  Homalopoa, where th e  lea v e s  a re  commonly 5 - 1 0  mm w id e ,  th e y  

o c c a s i o n a l l y  r ea c h  15 mm in  P. c h a i x i i . Few, i f  a n y ,  o t h e r  q u a n t i t 

a t i v e  c h a r a c t e r s  in  Poa v a ry  by f a c t o r s  as g r e a t  as 12 t im e s  to  20 

t im e s .  Tab le  5 .8  s e t s  o u t  l e a f  w id th s  i n  th e  E uropean  s p e c i e s  

o f  Poa .

c )  Type o f  apex . The b o a t - s h a p e d  apex i s  a c h a r a c t e r i s t i c  o f  th e  

genus Poa as a w hole , and i t  may t h e r e f o r e  seem s u r p r i s i n g  t h a t  

t h i s  c h a r a c t e r  shou ld  be u s e f u l  in  s e c t i o n a l  d i a g n o s e s .  However, 

where i n  some s e c t io n s  and s p e c ie s  th e  l e a f  b la d e  t a p e r s  g r a d u a l l y  

to  th e  a p e x ,  the  extreme t i p  n e v e r t h e l e s s  shows a c u c u l l a t e  p o i n t .

In  s e c t .  Homalopoa, P. h y b r id a  has th e  g r a d u a l l y  t a p e r i n g  l e a f ,  

w h i le  P. c h a i x i i  and P. rem ota  have an a b r u p t l y  na rro w ed  l e a f  ap ex .

The t a p e r i n g  l e a f  b lad e  i s  a l s o  a c h a r a c t e r i s t i c  o f  s e c t .  P oa , i n  

w hich o n ly  P. a lp ig e n a  has th e  b o a t- s h a p e d  apex ty p e .  I t  i s  a l s o  

e n c o u n te re d  i n  s e c t ,  S ten o p o a ,  where i t  i s  e s p e c i a l l y  t y p i c a l  o f  

P. g l a u c a  and to  a l e s s e r  e x t e n t  a l s o  o f  P. n e m o r a l i s . I t  i s  l e s s  

a p p a r e n t  i n  th e  s p e c ie s  o f  s e c t ,  S tenopoa which have n a r ro w  l e a v e s ,  

b u t  may be re g a rd e d  as a d i a g n o s t i c  f e a t u r e  o f  th e  s e c t i o n .

T ab le  5 .9  i l l u s t r a t e s  th e  o c c u r r e n c e  o f  t h i s  c h a r a c t e r .

5 .7  The p a n i c l e .

A p a n i c l e  has been d e f in e d  as *a b ran ch ed  racem ose i n f l o r e s c e n c e *  

(Glapham, T u t in  & W arburg, 1962, G lo s s a r y ) .  In  t h e  s t r i c t e s t  s e n s e ,  

t h e r e f o r e ,  th e  i n f l o r e s c e n c e  o f  Poa i s  n o t  a t r u e  p a n i c l e .  I t  i s  

g e n e r a l l y  u n d e rs to o d  t h a t  when the  term  i s  a p p l i e d  to  g r a s s e s ,  i t  

r e f e r s  to  a b ranched  i n f l o r e s c e n c e  i n  which th e  i n d i v i d u a l  s p i k e l e t s  

a re  g rouped  on b ranches  which appear  to a r i s e  i n  w h o r l s .  S in c e  th e  

g roups  o f  p a n ic l e  b ran ch es  a l t e r n a t e  up th e  p a n i c l e ,  th e  te rm  

*pseudowhorl * i s  sometimes p r e f e r r e d ;  more, l o o s e l y ,  th e  d i f f e r e n t
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TABLE 5 .9  Shape o f  l e a f  b lade towards the apex .

BLADE GRADUALLY NARROWED 

TO THE APEX

BLADE ABRUPTLY CONTRACTED 

AT THE APEX

Coenopoa 

Poa ( p a r t )  

Macropoa 

Homalopoa ( p a r t )

Ochlopoa 

Poa ( p a r t )  

C e n i s ia

Homalopoa ( p a r t )

O re inos L e p to p h y l la e

T ichopoa A b b re v ia te

S tenopoa Bolbophorum

Nanopoa

TABLE 5 .10 Number o f  b ran c h e s a t  each  lower node o f  p a n i c l e .

Ochlopoa 2 * O re inos 1 -  2 ( -3 )

Coenopoa 2 -  5 ( -9 ) Tichopoa 1 -  3

Poa 2 - 5 Stenopoa 2 - 5  ( -1 1 )

C e n i s i a 2 - 5 * * A b b re v ia ta e 1 -  2

Macropoa 2 - 3 Nanopoa 1 - 2

Homalopoa 5 Bolbophorum 1 -  2 ( -3 )

* * L e p to p h y l la e  3 - 5

** S e c t io n s  w i th  s u l c a t e  p a n ic l e  b ranches  

Ÿ S e c t io n s  w i th  s u l c a t e  o r  t e r e t e  p a n ic l e  b r a n c h e s .
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l e v e l s  a t  w hich b ra n c h in g  o c c u rs  a re  r e f e r r e d  to  as n o d e s .  T h is  

s h o u ld  n o t  be t a k e n  to  s u g g e s t  an ana logy  w i th  th e  nodes  o f  th e  s te m .

The t y p i c a l  p a n ic l e  c o n s i s t s  o f  an o vo id  o r  p y ra m id a l  a r r a n g e 

m ent o f  b r a n c h e s ,  th e  number o f  b ran c h e s  a t  each  node g e n e r a l l y  b e in g  

l a r g e s t  a t  th e  b a se  o f  th e  p a n i c l e .  A lthough the  number o f  b ra n c h e s  

a t  e a c h  low er  node ap p ears  to  be d e te r m i n a te ,  a t  l e a s t  i n  th o s e  

s p e c i e s  where th e  number i s  5 o r  f e w e r ,  t h e r e  i s  a t e n d e n c y  f o r  th e  

number to  be re d u c e d  in  r e s p o n s e  to  e n v iro n m e n ta l  c o n d i t i o n s  w hich 

a d v e r s e l y  a f f e c t  th e  deve lopm ent o f  the  p a n i c l e .  F o r  t h i s  r e a s o n ,  

F i o r i * s  d i v i s i o n  o f  th e  genus i n t o  two g ro u p s ,  * P a u c ira m e a e * and 

* M u lt i ra m e a e * i s  u n s a t i s f a c t o r y ,  a l th o u g h  the  number o f  b ra n c h e s  

i s  som etim es o f  d i a g n o s t i c  v a l u e ,  e . g .  i n  d i s t i n g u i s h i n g  P. a lp i g e n a  

and P. s u b c a e r u l e a  from P. p r a t e n s i s  and P. a n g u s t i f o l i a ; t h e  fo rm e r  

p a i r  o f  s p e c i e s  has" two b ran c h e s  a t  th e  lo w e s t  n o d e ,  w h i le  th e  

l a t t e r  p a i r  has:. from th r e e  to  f i v e  b r a n c h e s .

In  t a x a  w i th  two o r  t h r e e  b ran c h e s  a t  th e  lo w e s t  n o d e ,  th e  

b ra n c h e s  a r e  u s u a l l y  o f  s i m i l a r  l e n g th  and b e a r  a r e l a t i v e l y  l a r g e  

number o f  s p i k e l e t s .  Where from  f i v e  to  seven  o r  more b ra n c h e s  

a r e  p r e s e n t  a t  th e  lo w e s t  node , th e  a d d i t i o n a l  b ra n c h e s  a r e  s h o r t e r  

and a r e  i n c l i n e d  away from th e  h o r i z o n t a l  p l a n e ,  w i th  few e r  s p i k e l e t s  

b o rn e  on e a c h  b r a n c h .  The r e d u c t io n  in  number o f  b ra n c h e s  a t  th e  

lo w e s t  node may c o r r e s p o n d  to  an e v o lu t io n a r y  t r e n d :  se e  c h a p t e r  9 .

P a n i c l e  sh a p es  may be e x p r e s s e d  e i t h e r  as o u t l i n e  f o rm s ,  u s in g  a 

tw o -d im e n s io n a l  t e r m in o lo g y ,  o r  as s o l i d  o b j e c t s ,  u s in g  t h r e e -  

d im e n s io n a l  t e r m s .  S ince  the  s o l i d  te rm in o lo g y  em ployed i n  th e  

F l o r a  E u ropaea  a c c o u n t  u se s  some term s whose m eaning i s  open  to  

d i f f e r e n t  i n t e r p r e t a t i o n s ,  t a b l e  5 .11  s e t s  o u t  to  g iv e  b o th  th e  

tw o -d im e n s io n a l  e q u i v a l e n t s  o f  th e  term s used  and some f u r t h e r  

e x p l a n a t o r y  n o te s  on p o s s i b l e  a m b i g u i t i e s .
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5 .8  P a n i c l e  b r a n c h e s .

The r e l a t i v e  l e n g th s  o f  th e  p a n ic l e  b ra n c h e s  c o n t r i b u t e s  to  

th e  o v e r a l l  a p p e a ra n ce  o f  th e  p a n i c l e  and to  i t s  t h r e e - d i m e n s i o n a l  

s h a p e .  In  a d d i t i o n ,  th e  v e s t i t u r e  and c r o s s - s e c t i o n a l  shape  o f  

th e  p a n i c l e  b ra n c h e s  p r o v id e  f e a t u r e s  o f  c o n s i d e r a b l e  d i a g n o s t i c  

im p o r ta n c e  a t  th e  s e c t i o n a l  l e v e l .  The s e c t i o n s  w hich  have  smooth 

b ra n c h e s  and th o s e  w hich have a c u l e o l a t e  b ra n c h e s  have  a l r e a d y  been  

d i s t i n g u i s h e d  i n  t a b l e  5 .6 ;  i t  s h o u ld  be n o te d  t h a t  i n  s e c t .  

A b b r e v ia t a e ,  where th e  p a n i c l e  b ran c h e s  a re  g e n e r a l l y  q u o te d  as 

b e in g  sm oo th ,  v e r r u c o s e  p r o tu b e r a n c e s  r e s e m b lin g  th e  b a s e s  o f  

a c u l e o l i  b u t  l a c k in g  t h e i r  lo n g -d ra w n -o u t  p o i n t s  a r e  som etim es 

p r e s e n t .  I t  i s  p o s s i b l e  t h a t  t h i s  c h a r a c t e r  s t a t e  has  been  a c q u i r e d  

th ro u g h  i n t r o g r e s s i v e  h y b r i d i z a t i o n  w i th  P. g l a u c a , th e  h y b r id  w i th  

P. a b b r e v i a t e  b e in g  w id e ly  d i s t r i b u t e d  and known as P . x h a r t z i i  Gdgr.

The p a n i c l e  b ra n c h e s  a re  n o rm a l ly  t e r e t e .  In  f o u r  European  

s p e c i e s  o f  Poa th e y  a re  s u l c a t e .  S in ce  two o f  t h e s e  s p e c i e s  e a c h  

form th e  ty p e  o f  a m ono typ ic  s e c t i o n ,  t h i s  c h a r a c t e r  p r o v id e s  a 

v a l u a b l e  d i a g n o s t i c  f e a t u r e  ( s e e  t a b l e  5 . 1 0 ) .  In  th e  c a s e  o f  

th e  o t h e r  two s p e c i e s ,  th e  c h a r a c t e r  s t a t e  h e lp s  P . f l e x u o s a  and 

P. l a x a  to  be d i s t i n g u i s h e d  from  th e  o t h e r  s p e c i e s  o f  s e c t .  O r e in o s ,

P. m ino r  and P. p i r i n i c a , which have t e r e t e  p a n i c l e  b r a n c h e s .

5 .9  The s p i k e l e t .

L eav ing  a s id e  f o r  th e  moment th e  component p a r t s  o f  th e  s p ik e  l e t ,  

th e  s p i k e l e t  as a whole p r o v id e s  a few c h a r a c t e r s  o f  d i a g n o s t i c  v a lu e  

a t  th e  s e c t i o n a l  l e v e l ,  b u t  t h e s e  have t r a d i t i o n a l l y  been  g iv e n  

l i t t l e  im p o r ta n c e  i n  th e  o v e r a l l  scheme o f  c l a s s i f i c a t i o n .  These 

a re  th e  c o lo u r  o f  th e  s p i k e l e t ,  i t s  o u t l i n e  s h a p e ,  and th e  number
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o f  f l o r e t s  p e r  s p i k e l e t .  An a d d i t i o n a l  f e a t u r e  o f  th e  s p i k e l e t  

i s  i t s  te n d e n c y  in  c e r t a i n  s p e c i e s  to  p r o l i f e r a t e  i n t o  v e g e t a t i v e  

b u l b i l s  o r  p l a n t l e t s :  see  c h a p te r  3 .

a) C o lo u r .  A p a r t  from the  g r e e n i s h  c o lo u r  p roduced  by th e  p h o to 

s y n t h e t i c  p ig m e n ts ,  a number o f  s p e c ie s  have s u p p le m e n ta ry  

p igm en ts  i n  th e  p a r t s  o f  th e  lemma exposed to  th e  l i g h t  as w e l l  

as i n  th e  g lum es. The m ost consp icuous  pigm ents a re  t h e  p u r p le  

o r  v i o l e t  a n th o c y a n in s ; t h e i r  adm ix tu re  w ith  o t h e r  p ig m e n ts  

p ro d u ce s  a wide range  o f  c o lo u r s  ran g in g  from a p a le  s t r a w  th ro u g h  

v a r i o u s  sh a d es  o f  p u r p le s  and browns to  a deep , a lm o s t  b l a c k j  

v i o l e t  c o l o u r .  C h e m ic a l ly ,  th e s e  p igm ents a re  a complex m ix tu re  

o f  a n th o c y a n in s  and o t h e r  ty p e s  o f  f la v o n o id  p ig m e n ts ,  b u t  i t

i s  c u s to m ary  to  r e f e r  always to  ’ an thocyan in s*  s in c e  t h e s e  a re  

p r o b a b ly  th e  m ost abundan t c l a s s  o f  pigment in  th e  s p i k e l e t .

Tab le  5 .1 2  l i s t s  th o se  s p e c i e s  and s e c t i o n s  h av in g  a p a r t i c u l a r l y  

n o t a b l e  c o n c e n t r a t i o n  o f  p igm en ts  i n  the  s p i k e l e t .  A lm ost w i th o u t  

e x c e p t i o n ,  th o se  s p e c ie s  w i th  th e  s t r o n g e s t  c o l o u r a t i o n  o f  th e  

s p i k e l e t  a r e  a lp in e  (montane) i n  d i s t r i b u t i o n ,  and c o n v e r s e ly  th o s e  

s e c t i o n s  w hich la c k  s p e c i e s  w i th  any consp icuous c o l o u r a t i o n  a re  

d i s t r i b u t e d  l a r g e l y  i n  low land  a r e a s .  I t  i s  t h e r e f o r e  e v i d e n t  t h a t  

e x p o s u re  to  s t r o n g  l i g h t  i r r a d i a t i o n  i s  accompanied by heavy  p igm en t  

d e p o s i t i o n  p u r e ly  as a p r o t e c t i v e  m easu re ,  which i f  i t  o c c u r s  i n  

r e s p o n s e  to  an e x t e r n a l  s t im u lu s  r a t h e r  than  th ro u g h  s e l e c t i o n  o f  

p i g m e n t - r i c h  s t r a i n s  may n o t  be tax o n o m ic a l ly  s i g n i f i c a n t .

b) O u t l in e  shape  o f  the  s p i k e l e t .  Though t h i s  i s  o f t e n  c h a r a c t e r i s t i c  

o f  p a r t i c u l a r  s p e c i e s  to  a ta x o n o m is t  w i th  a t r a i n e d  e y e ,  th e

l a c k  o f  a s a t i s f a c t o r y  te rm in o lo g y  f o r  d e s c r ib in g  s p i k e l e t  sh a p e s  

w i th  s u f f i c i e n t  p r e c i s i o n  p r e v e n t s  any wide use  b e in g  made o f  t h i s  

c h a r a c t e r  f o r  d i a g n o s t i c  p u r p o s e s .  An example o f  a f i g u r e  show ing
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TABLE 5 .11  3-D p an ic le  shapes and th e ir  2-D e q u iv a le n t s

PYRAMIDAL

CONICAL

OVOID

ELLIPSOID

OBLONG

ELONGATE-OVOID 

SPIKE-LIKE

=T= TRIANGULAR; a n e a r - e q u i l a t e r a l  t r i a n g l e  

=  TRIANGULAR; an i s o s c e l e s  t r i a n g l e  h a v in g  a 

r e l a t i v e l y  n a rro w  base  

=  OVATE; e g g -sh ap ed ,  w i d e s t  p o i n t  be low  th e  m id d le  

=  ELLIPTICAL; w id e s t  p o i n t  a t  th e  m id d le  

=  OBLONG; t h i s  term  may be u se d  i n  e i t h e r  s e n se  

= LANCEOLATE; w id e s t  p o i n t  be low  th e  m id d le  

=  LINEAR; t h i s  term  i s  p r e f e r r e d  to  * s p ic a te *  

s in c e  t h i s  rem a in s  a p a n i c l e .

TABLE 5 .1 2  S e c t io n s  w i th  s p e c ie s  h av ing  c o n sp ic u o u s  a n th o c y a n in  

p ig m e n ta t io n

OCHLOPOA: P. s u p in a  

CENISIA: P. a r c t i c a  )

P. g r a n i t i c a  ) 

s ù b s p .  g r a n i t i c a

P. g r a n i t i c a  

s u b s p .  d i s p a r i l i s

) -  s t r o n g l y  v i o l e t - t i n g e d

P. c e n i s i a

-  b ro n z e ,  g o ld en  o r  v i o l e t - t i n g e d

OREINOS: P. p i r i n i c a  - s t r o n g l y  v i o l e t - t i n g e d

P. f le x u o s a  )
)

P. la x a  ) -  l e s s  s t r o n g l y  v i o l e t - t i n g e d  
)

P. m inor )

ABBREVIATAE: P. a b b r e v ia t a NANOPOA: P. t r i c h o p h y l l a

BOLBOPHORUM: P. b u lb o s a , P. l i g u l a t a , P. m e d ia . P. m o l i n e r i , and 

P. pum ila  -  always q u i t e  s t r o n g l y  v i o l e t - t i n g e d  

P. b a d e n s i s  and P. p e rc o n c in n a  -  g r e e n i s h ,  n e v e r  v i o l e t - t i n g e d .
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a ran g e  o f  s p i k e l e t  shapes  i s  to  be found in  L id  ( 1 9 6 3 ) ,  p .  113, 

f i g .  49 .

c) Number o f  f l o r e t s  p e r  s p i k e l e t .  Though the  number o f  f l o r e t s  

v a r i e s  c o n s id e r a b ly  w i th in  i n d i v i d u a l  s p e c ie s  as  w e l l  as w i t h i n  

and be tw een  s e c t i o n s ,  i t  has d i a g n o s t i c  v a lu e  i n  s e v e r a l  c a s e s .

One o f  th e  m e r i t s  o f  t h i s  c h a r a c t e r  i s  t h a t  i t  i s  e x p r e s s e d  i n  

d i s c r e t e  q u a n t i t a t i v e  v a lu e s ;  t h e r e  a re  few o t h e r  d i s c o n t in u o u s  

q u a n t i t a t i v e  c h a r a c t e r s  i n  use  i n  th e  c l a s s i f i c a t i o n  o f  P o a .

S in c e  th e  number o f  s p e c i e s  in  Europe i s  a r a t h e r  s m a l l  

sam ple o f  th e  a v a i l a b l e  range o f  v a r i a t i o n  o f  t h i s  c h a r a c t e r ,  and 

s in c e  th e  in fo r m a t io n  i s  e a s i l y  e x t r a c t e d  from a F l o r a  a c c o u n t ,  

a more b r o a d ly - b a s e d  sample o f  th e  f req u en cy  o f  o c c u r r e n c e  o f  

th e  d i f f e r e n t  numbers o f  f l o r e t s  p e r  s p i k e l e t  was o b t a i n e d  from  

F l o r a  SSSR, e d .  V.L. Komarov ( v o l .  2 , 1934). F i g .  2 p r e s e n t s  

a g ra p h  showing th e  number o f  t im es  a p a r t i c u l a r  number o f  f l o r e t s  

o c c u rs  i n  107 s p e c ie s  from the  USSR, t o g e th e r  w i th  f o u r  s p e c i e s  

from th e  a r e a  covered  by F l o r a  Europaea  which e x te n d  th e  ran g e  

o f  t h e  g ra p h  o v e r  e i g h t  f l o r e t s  p e r  s p i k e l e t  ( th e  maximum r e c o r d e d  

i n  F l o r a  SSSR) to  n in e  and te n  f l o r e t s  p e r  s p i k e l e t .  The cu rv e  

i s  a skew o n e ,  w i th  the  maximum s c o re  s ta n d in g  a t  t h r e e  f l o r e t s  

and w i t h  s p e c i e s  w i th  f o u r  and f i v e  f l o r e t s  b o th  more numerous 

th a n  th o s e  w i th  two. Those w i th  s i x ,  seven  and e i g h t  a r e  l ik e w is e  

more numerous th an  th o se  w ith  one f l o r e t .  The i m p l i c a t i o n  o f  th e s e  

r e s u l t s  i s  t h a t  s e l e c t i o n  a g a i n s t  a r e d u c t io n  i n  th e  number o f  

f l o r e t s  p e r  s p i k e l e t  i s  s t r o n g e r  th a n  s e l e c t i o n  a g a i n s t  an i n c r e a s e  

i n  th e  number o f  f l o r e t s  from th e  median p o s i t i o n .

The s p i k e l e t  a x is  i s  commonly t e rm in a te d  by an empty lemma 

o r  p a i r  o f  lemmas g r e a t l y  red u ced  in  s i z e .  These a re  n o t  c o u n te d  

f o r  t h e  p u rp o se  o f  a s s e s s in g  th e  t o t a l  number o f  f l o r e t s  p e r  s p i k e l e t .
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No. of species in
each class 
À

100

SO

H)

CO

40

30

20

10

 Species with
two adjacent numbers 
only.

J L.
•~T

r »o No. of florets

Fig. 2 . Number of florets 

In each spikelet — 107 species from 
FI. SSSR— - plus 4 species from
Flora Europaea
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5 .1 0  The glumes

In  th e  genus Poa e a ch  s p i k e l e t  always has two g lu m e s ,  d i v i s i b l e  

i n t o  a low er  and an u p p e r  g lum e, on accoun t  o f  a s m a l l  s e p a r a t i o n  

be tw een  them. This m ust be c l o s e l y  o b se rv e d  i f  th e  d i a g n o s t i c  

d i f f e r e n c e s  betw een th e  low er and u p p e r  glume a re  to  be c o r r e c t l y  

n o t e d .  The lower glume sometim es e q u a ls  the  u p p e r  glume i n  s i z e ,  b u t  

more o f t e n  i t  i s  s h o r t e r  and n a rro w e r  th an  th e  u p p e r ;  t h i s  f e a t u r e  i s  

m ost  m arked in  P. n e m o r a l i s .

In  a d d i t i o n  to  a v a s c u l a r  bund le  i n  the  k e e l  o f  e a c h  g lum e, t h e r e  

a r e  n o rm a l ly  two l a t e r a l  v e in s  which anastom ose above , t h e  v a s c u l a r  

t r a c e  r e j o i n i n g  the  k e e l .  The low er glume sometimes l a c k s  l a t e r a l  

v e i n s ;  t h i s  i s  o f t e n  n o te d  i n  p o o r ly -d e v e lo p e d  s p i k e l e t s ,  and o n ly  i n  

s e c t .  Ochlopoa i s  th e  f e a t u r e  s u f f i c i e n t l y  c o n s t a n t  to  be o f  d iA g n o s t i c  

v a l u e .

The members o f  s e c t .  Coenopoa and Homalopoa a re  n o t e d  f o r  t h e i r  

p a r t i c u l a r l y  s l e n d e r  g lum es , which a re  n a rro w e r  th a n  th o s e  o f  th e  

r e m a in in g  European s e c t i o n s  o f  P oa : see  f i g .  3 ) .

The glume i s  n o rm a l ly  s t r o n g l y  fo ld e d  a t  the  k e e l .  P . t r i c h o p h y l l a  

i s  n o t a b l e  f o r  i t s  weakly  f o ld e d  glumes and lemma w hich a r e  r e m i n i s c e n t  

o f  th o s e  o f  a F e s t u c a . With th e  e x c e p t io n  o f  t h i s  s p e c i e s ,  th e  

c h a r a c t e r  a f f o r d s  a u s e f u l  and r a p i d  means o f  d i s t i n g u i s h i n g  Poa and 

F e s t u c a .

The k e e l s  o f  th e  glumes may be a c u l e o l a t e  o r  sm oo th .  The p r e s e n c e  

o r  ab sen ce  o f  a c u l e o l i  i s  n o t  n o rm a l ly  o f  d i a g n o s t i c  v a l u e .  In  

P. b a d e n s i s , how ever, i t  has been  d e m o n s t ra te d  by Nygren (1962) t h a t  

th e  s i z e  o f  th e  a c u l e o l i  i s  c o r r e l a t e d  w i th  the  l e v e l  o f  p l o i d y .

The hooks a re  l a r g e  and we11 -d e v e lo p e d  i n  the  t e t r a p l o i d ,  w hereas  

i n  th e  d i p l o i d  th e y  a re  r e l a t i v e l y  s m a l l  and s l e n d e r .

The l a t e r a l  v e in s  o f  th e  glumes a re  always g l a b r o u s .  The a b a x i a l
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A

I 1mm I

B

Fig. 3 . Shape of lower glume

A: Sect. Bolbophorum

B: Sect. Homalopoa
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s u r f a c e  o f  th e  lemma b e a r s  p a p i l l a e  formed th ro u g h  th e  p r o t r u s i o n  

o f  th e  s i l i c a - c e l l s  i n  the  s h o r t  c e l l s  o f  th e  e p i d e r m i s .  These 

a re  v i s i b l e  u n d e r  th e  l i g h t  m ic ro sc o p e  o n ly  as p o i n t s  o f  l i g h t  

s u r ro u n d e d  by r e f r a c t i o n  f r i n g e s  ( p a r t i c u l a r l y  when a m o u n ta n t  

c o n s i s t i n g  o f  a s o l u t i o n  o f  w a te r  i n  pheno l i s  e m p lo y e d ) .  Under 

th e  S .E .M .,  how ever ,  t h e s e  a re  r e v e a le d  to  be v e r r u c o s e  knobs 

w i th  a v e r y  r e g u l a r  domed s t r u c t u r e .  A com parison  o f  th e  s i z e  and 

shape  o f  t h e s e  p a p i l l a e  may a f f o r d  v a lu a b l e  new c h a r a c t e r s  i n  th e  

taxonomy o f  th e  genus and p e rh a p s  a l s o  i n  th e  Gramineae as a w ho le ;

th e  S.E.M . i n s t r u m e n t  became a v a i l a b l e  i n  L e i c e s t e r  too  l a t e  f o r

me to  s t a r t  to  s u rv e y  t h i s  c h a r a c t e r  th ro u g h  th e  whole g e n u s .

The t i s s u e  o f  th e  glume i s  m u l t i s e r i a t e  i n  s e c t i o n  tow ards  th e  

m id d le ,  i t s  o p a c i t y  b e in g  due to  a l a y e r  o f  p h o t o s y n t h e t i c  o r  

p igm en ted  c e l l s  sandw iched  betw een th e  o u t e r  and i n n e r  e p id e r m e s .  

Towards th e  m arg in  th e  glume becomes h y a l in e  as i t  i s  r e d u c e d  to  

a s i n g l e  l a y e r  o f  e p id e rm a l  c e l l s  w i th  c o n s p ic u o u s ly  wavy m a r g in s .

The apex o f  th e  glume may be s l i g h t l y  a p i c u l a t e ,  b u t  t h e r e  i s  

no awn. I t  i s  r a r e  f o r  th e  t i p  o f  th e  lo w e s t  glume to  r e a c h  o r  to
i

ex ceed  th e  t i p  o f  th e  lo w e s t  ilemma.

The shape  o f  th e  glumes i s  im p o r ta n t  i n  t h a t  i t  c o n t r i b u t e s

to  th e  g e n e r a l  form  o f  th e  s p i k e l e t .  I t  i s  d i f f i c u l t  to  e x p r e s s  

i n  w ords ,  s i n c e  b o th  th e  m arg in s  and the  k e e l  d e s c r i b e  inw ard  and 

o u tw a rd  c u r v e s ,  and th e  whole has a f o ld e d  t h r e e - d i m e n s i o n a l  s t r u c t u r e  

Bor (1948 , p .  795) u s e s  th e  term s " a w l- s h a p e d " ,  " o v a t e " ,  " l a n c e o l a t e "  

and " e l l i p t i c - a c u t e "  to  d e s c r i b e  th e  shape o f  th e  glumes when 

f l a t t e n e d .  V ic k e ry  (1970 , p .  156) n o te s  t h a t  i n  th e  A u s t r a l i a n  

s p e c i e s  th e  v a r i a t i o n s  i n  shape  a re  too  g r e a t  to  be r e l i a b le  as 

c h a r a c t e r s  f o r  s e p a r a t i n g  d i f f e r e n t  s p e c i e s ,  o r  g roups  o f  s p e c i e s .
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S ince  th e  glumes s u b te n d  th e  s p i k e l e t  a x is  o r  r h a c h i l l a  on 

which th e  i n d i v i d u a l  f l o r e t s  a re  b o rn e ,  th ey  may be r e g a r d e d  as 

e q u i v a l e n t  to  s t e r i l e  b r a c t s  (A rb e r ,  1934). D e v e lo p m e n ta l ly  th e y  

a r e  c l e a r l y  l e a f - l i k e  i n  i n i t i a t i o n  and e a r l y  deve lopm en t ( S a t t l e r ,

1967).

5 .1 1  The lemma.

The number o f  lemmas p e r  s p i k e l e t  i s  n o t  a lways e x a c t l y  

th e  same as th e  number o f  f l o r e t s ,  s i n c e  the  s p i k e l e t  a x i s  i s  

f r e q u e n t l y  t e r m in a te d  by an empty lemma. With t h i s  e x c e p t i o n ,  th e  

lemma n o rm a l ly  e n c lo s e s  the rem a in in g  f l o r a l  o r g a n s ;  p a l e a ,  l o d i c u l e s ,  

c a l l u s ,  androec ium  and gynoecium.

The lemma i s  k e e l e d ,  and p o s s e s s e s  f i v e  n e r v e s .  The v a s c u l a r 

i z a t i o n  i s  complex; th e  p r im a ry  v a s c u l a r  bund le  o c c u p ie s  th e  k e e l ,  

and o f  th e  f o u r  l a t e r a l  bu n d les  two occupy a s u b m a rg in a l  p o s i t i o n  

to  midway, o r  a l i t t l e  f u r t h e r ,  up th e  lemma. The two l a t e r a l  b u n d le s  

w hich occupy th e  i n te r m e d ia t e  p o s i t i o n  n o rm a l ly  e x te n d  o n ly  a b o u t  

a t h i r d  o f  th e  way up th e  lemma, and a re  l e s s  d i s t i n c t  th a n  th e  

s u b m a rg in a l  n e r v e s .

The l e n g t h  o f  th e  lo w e s t  lemma a lm o s t  always e x c ee d s  t h a t  o f  

th e  g lu m es ,  and w i th  th e  added l e n g th  o f  the  f i r s t  segm ent o f  th e  

r h a c h i l l a  i t  p r o j e c t s  some way beyond th e  apex o f  t h e  g lum es .

The anatomy o f  th e  lemma i s  v e r y  s i m i l a r  to  t h a t  o f  th e  g lum es;

th e  b la d e  i s  h y a l in e  tow ards th e  m a r g in s ,  w h ile  n e a r  th e  k e e l  i t s

o p a c i t y  i s  cau sed  by th e  i n t e r p o s i t i o n  o f  s e v e r a l  l a y e r s  o f

p igm en ted  o r  p h o t o s y n t h e t i c  c e l l s  be tw een the  i n n e r  and o u t e r  e p id e r m i s .

S h in in g  s i l i c a  c e l l s  a re  o f t e n  v i s i b l e ,  even u n d e r  a low-power

hand l e n s ,  and the  k e e l  i s  f r e q u e n t l y  a c u l e o l a t e ,  e s p e c i a l l y  i n  th e

u p p e r  h a l f .

The lemma p ro b a b ly  d id  n o t  e v o lv e  d i r e c t l y  from  a l e a f ,  b u t  : 

p r o b a b ly  a c q u i r e d  i t s  p r e s e n t  l e a f - l i k e  s t r u c t u r e  as a r e s u l t  o f
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a f l o r a l  o rg a n  a d o p tin g  th e  f e a t u r e s  o f  a v e g e t a t i v e  o rg a n  (Maze, 

1 9 71 ) .

5 .1 1 .1  Indumentum.

U n l ik e  th e  g lum es , the  lemma i s  r a r e l y  g l a b r o u s .  In  th e  g r e a t  

m a j o r i t y  o f  s e c t i o n s  th e  k e e l  and su b m a rg in a l  n e rv e s  a re  p i l o s e ,  

w i th  f i n e  s t r a i g h t  h a i r s  w hich s t a n d  o u t  from  th e  s u r f a c e .  The 

e x c e p t io n s  to  t h i s  s t a t e  a re  few;

a) s p e c i e s  and s e c t i o n s  w i th  a c o m p le te ly  g la b r o u s  lemma; 

t h e  whole o f  s e c t .  M acropoa;

s e c t .  Nanopoa;

s e c t .  A b b re v ia ta e  ( s u r f a c e  o f  lemma a d p r e s s e d - h a i r y ) ;

P. f e r a t i a n a  ( s e c t .  C oenopoa), which d i s t i n g u i s h e s  i t  from  

P. t r i v i a l i s  w hich i s  p i l o s e  on th e  n e r v e s ;

P. c h a i x i i  ( s e c t .  Hom alopoa), which d i s t i n g u i s h e s  i t  from  

P. h y b r id a  and P. rem ota  which a re  g la b ro u s  on th e  s u b m a rg in a l  

n e rv e s  and h a i r y  o n ly  on th e  k e e l ;

P . com pressa  ( s e c t .  T ichopoa) i s  sometimes h a i r y  on th e  k e e l  

and m a r g in a l  n e r v e s ,  and sometim es g l a b r o u s .

b) s p e c i e s  g la b r o u s  on th e  k e e l  and h a i r y  on s u b m a rg in a l  n e rv e s  o n ly :

P. s u p in a  ( s e c t .  O ch lopoa);

P. h y b r id a  and P. rem ota  ( s e c t .  Homalopoa).

c) s p e c i e s  w i th  a d p re s s e d  h a i r s  c l o t h i n g  th e  s u r f a c e  o f  th e  lemma, 

u s u a l l y  o n ly  in  th e  low er h a l f ;

P. a r c t i c a  ( s e c t .  C e n i s i a ) ;

P. f l a c c i d u l a  ( s e c t .  S te n o p o a ) ;

P. a b b r e v i a t a  ( s e c t .  A b b r e v ia t a e ) ,  lemma o t h e r w i s e  g l a b r o u s ;

P. m o l i n e r i  and P. a l p i n a  ( s e c t .  Bolbophorum ).

T ab le  5 .1 3  s e t s  o u t  th e  indumentum c h a r a c t e r s  o f  th e  lemma f o r  

e a c h  E uropean  s p e c i e s  o f  Poa, t o g e t h e r  w i th  d a t a  on th e  r e l a t i v e
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l e n g t h s  o f  th e  low er and u p p e r  g lum es. Glumes g iv e n  as *equal* 

o r  *subequal*  i n  the  F l o r a  E uropaea  acco u n t  a re  c l a s s e d  as e q u a l ;  

glumes w hich  a r e  e v i d e n t l y  u n e q u a l  i n  l e n g th  a re  c l a s s e d  as 

u n e q u a l ,  w h e th e r  o r  n o t  th ey  a re  s i m i l a r  in  w id th .

The h a i r s  on th e  n e rv e s  o f  th e  lemma a re  s t r a i g h t  o r  a lm ôs 't .so
i

i n  n e a r l y  a l l  th e  European s p e c i e s  o f  Poa . P. g r a n i t i c a  i s  v e r y  

d i s t i n c t  i n  h a v in g  wavy, c r i n k l e d  h a i r s  on th e  n e rv e s  o f  th e  lemma 

i n  i t s  s u b s p .  g r a n i t i c a , which h e lp  to  d i s t i n g u i s h  i t  f rom  s u b s p .  

d i s p a r i l i s  ( th e  more s o u t h e r l y  s u b s p e c i e s )  which has  s h o r t  s t r a i g h t  

h a i r s  on th e  k e e l  and m a rg in a l  n e r v e s .

5 .1 1 .2  Types o f  apex o f  h a i r s  on th e  lemma.

The shape  o f  th e  apex o f  th e  h a i r s  o c c u r r in g  on th e  k e e l  and 

m a r g in a l  n e rv e s  o f  th e  lemma i s  v e r y  v a r i e d ,  r a n g in g  from  a f i n e l y  

t a p e r i n g  a c u te  apex a t  one ex trem e to  a c lu b - s h a p e d  apex a t  th e  

o t h e r ,  ( s e e  f i g .  4 ) .  These d i f f e r e n c e s  were f i r s t  r e p o r t e d  by

C h r te k  & J i r a s e k  (1962b) who a l s o  p r e s e n t e d  some c o n c lu s io n s  

r e g a r d i n g  t h e i r  s y s t e m a t i c  im p o r ta n c e .

Of t h e  s e c t i o n s  w i th  t h r e e  o r  more European s p e c i e s ,  o n ly  

s e c t .  Poa i s  n o t  h e te ro g e n e o u s  f o r  t h i s  c h a r a c t e r .  Of t h e  two 

s e c t i o n s  i n  w hich I  have made a c lo s e  s tu d y  o f  t h i s  c h a r a c t e r ,  

s e c t .  Bolbophorum shows a n a r ro w e r  range  o f  v a r i a t i o n ,  w h i le  

s e c t .  S te n o p o a  c o n ta in s  s p e c i e s  w i th  a l l  f o u r  ty p e s  o f  apeX, 

some s p e c i e s  e x h i b i t i n g  more th a n  one type  b u t  w i th  m ost  show ing 

a p re p o n d e ra n c e  o f  a p a r t i c u l a r  ty p e  o f  apex . S tudy  o f  a w id e r  

ran g e  o f  m a t e r i a l  has ten d e d  to  n e g a te  th e  c o n c lu s io n s  o f  C h r te k  

& J i r a s e k  r e g a r d in g  th e  o c c u r r e n c e  o f  th e  d i f f e r e n t  ty p e s  o f  

apex i n  s e c t .  S te n o p o a ,  b u t  i n  s e c t .  Bolbophorum th e  d i f f e r e n c e s  

b e tw een  my own o b s e r v a t io n s  and th o s e  o f  C h rtek  & J i r a s e k  a r e  o n ly  

s l i g h t .  Where th e y  te n d  to  r e c o r d  c lu b - s h a p e d  a p ic e s  f o r  m ost  o f
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Fig. 4 . Types of lemma hair apex.

a : club-shaped
b : rounded
c : ogival
d : acute {after Chrtek & Jirések,

1965 b)
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t h e  members o f  s e c t .  Bolbophorum, I  found m a in ly  t h e  b l u n t  ty p e  o f  

a p e x ,  w i th  one n o ta b l e  e x c e p t io n ;  a specim en o f  P. l i g u l a t a  from  

th e  A t la s  m o u n ta in s  i n  n o r th e r n  Morocco ( h e r b .  LTR) p ro v e d  to  have 

th e  a c u t e - t i p p e d  h a i r  ty p e .

In  s e c t .  O r e in o s ,  t h i s  c h a r a c t e r  a f f o r d s  a u s e f u l  s e p a r a t i o n  

be tw een  P. f l e x u o s a  and P. p i r i n i c a  on th e  one h a n d ,w i th  h a i r s  w i th  

a c u te  a p i c e s ,  and P. m inor on th e  o t h e r  h a n d ,  w i th  c lu b - s h a p e d  a p i c e s ,  

P. l a x a  o c c u p y in g  an i n t e r m e d ia t e  p o s i t i o n  s in c e  i t s  h a i r s  have 

a p ic e s  w hich v a r y  in  shape from rounded to  o g i v a l * .

The c h a r a c t e r  a l s o  p e rm i ts  P. a r c t i c a  ( h a i r s  a c u t e - t i p p e d )  

to  be d i s t i n g u i s h e d  from th e  rem a in in g  members o f  s e c t .  C e n i s i a ,  

i n  w hich th e  h a i r s  have rounded t i p s .

S e c t io n s  o t h e r  th a n  m onotyp ic  s e c t i o n s  i n  w hich  a l l  s p e c i e s  

have  th e  same ty p e  o f  apex a re  as f o l l o w s ;  

s e c t .  O ch lopoa; h a i r s  u n i fo rm ly  w i th  c lu b - s h a p e d  t i p s ;  

s e c t .  Poa; h a i r s  u n i fo rm ly  w i th  rounded t i p s .

This  c h a r a c t e r  does n o t  a p p ly  to  P. f e r a t i a n a  ( s e c t .  Coenopoa) 

o r  to  th e  members o f  s e c t .  M acropoa, A b b re v ia ta e  and Nanopoa i n  w hich 

th e  n e rv e s  o f  th e  lemma a re  g l a b r o u s .

The d i s t r i b u t i o n  o f  th e  d i f f e r e n t  ty p es  o f  apex i s  i n d i c a t e d  

i n  t a b l e  5 .1 3 .

*NOTE; th e  te rm  *og ival*  i s  d e r iv e d  from th e  word * o g iv e* ,  w hich  

d e n o te s  a G o th ic  window; the  shape  re se m b le s  t h a t  o f  th e  apex o f  

su c h  a window. The absence  o f  a te rm  to  d e s c r i b e  a shape  w hich  

r e s e m b le s  th e  apex b o th  o f  a G o th ic  window and o f  some ty p e s  o f  

r o c k e t  nose  cone has been  a h a n d ic a p  to  ta x o n o m is t s  ; th e  f i r s t  

a p p l i c a t i o n  o f  *ogive* known to  me was i n  C a v i l l i e r * s  (1911) monograph 

o f  th e  genus Doronicum, where th e  te rm  * o g iv e -c o n iq u e  * i s  u se d  

i n  d e s c r i b i n g  a type  o f  h a i r  w hich o c c u rs  on th e  s tem s and l e a v e s .
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5 .1 2  The pa lea

Of th e  v a r io u s  s c a l e s  which make up th e  s p i k e l e t ,  t h e  p a l e a  

i s  th e  o n ly  tw o -k ee led  s t r u c t u r e .  P a r t i a l l y  e n c lo s e d  by th e  lemma, 

th e  p a l e a  c o n s i s t s  o f  a t h i n  l a y e r  o f  h y a l i n e  c e l l s  f o l d e d  inw ards  

a t  th e  k e e l s  and s u p p o r te d  by v a s c u l a r  s t r a n d s  which ru n  a lm o s t  to  

th e  ap ex .  The p a le a  i s  b r o a d e s t  a t  i t s  m id d le ,  and i s  o f t e n  n o tc h e d  

a t  th e  t i p .  S ince  i t  i s  c o n c e a le d  w i t h in  th e  s p i k e l e t ,  i t  i s  

n o rm a l ly  l a c k in g  in  a n th o c y a n in  c o l o u r a t i o n ,  b u t  i s  w e l l  p ro v id e d  

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

i n  th e  low er h a l f .  In  a d d i t i o n ,  s p a r s e  to  t a n g l e d  u n i c e l l u l a r  h a i r s  

o c c u r  on th e  a b a x ia l  s u r f a c e  o f  th e  p a le a  in  a  few s p e c i e s .  (The 

te rm  *ab a x ia l*  i s  in te n d e d  to  r e f e r  to  th e  f l o r e t  a x i s  r a t h e r  th a n  

to  th e  a x is  o f  the  s p i k e l e t ;  owing to  th e  o r i e n t a t i o n  o f  th e  p a l e a  

i n  r e l a t i o n  to  i t s  accompanying lemma, th e  * a b a x ia l*  s u r f a c e  o f  

th e  p a l e a  i s  i n  f a c t  c l o s e s t  to  th e  r h a c h i l l a ) .

The k e e l s  o f  th e  p a le a  a re  p ro v id e d  w i th  a c u l e o l i  e i t h e r  

th ro u g h o u t  t h e i r  l e n g th  o r  tow ards th e  apex o n l y ,  i n  w hich  c a se  

th e y  a re  g r a d u a l ly  r e p l a c e d  tow ards th e  base  by u n i c e l l u l a r  h a i r s .

The shape o f  th e  p a le a  i s  sometimes m en t io n e d  i n  d e s c r i p t i o n s ,  

b u t  s i n c e  i t  v a r i e s  so g r e a t l y  depend ing  on th e  age o f  th e  s p i k e l e t  

i t  i s  o f  no d i a g n o s t i c  v a lu e .

The p a le a  i s  c o n s id e r e d  by some a u th o r s  (A rb e r ,  1934; B or ,

1948, p .  797) to  be homologous w i th  th e  b r a c t e o l e  w hich  s u b te n d s  

th e  f l o w e r ,  b u t  t h i s  h y p o th e s i s  i s  by no means u n i v e r s a l l y  a c c e p te d ;  

d e v e lo p m e n ta l  s t u d i e s  (Maze e t  a l . ,  1971), w h i le  c o n f i r m in g  t h a t  

i t  i s  f o l i a r  in  o r i g i n ,  do n o t  su p p ly  a d e f i n i t i v e  answ er to  th e  

q u e s t i o n  o f  w he ther  i t  sh o u ld  be r e g a rd e d  as a  p r o p h y l l  o r  as a 

b r a c t e o l e .  S te b b in a ,  i n  Youngner & McKell (19 7 2 ,  p .  4) b a s e s  h i s  

c o n c lu s io n s  on the  ev id e n c e  o f  th e  genus S t r e p t o c h a e t a , an anomalous
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g r a s s  on acco u n t  o f  the  p e c u l i a r  s t r u c t u r e  o f  th e  p a l e a ,  w hich 

c o n s i s t s  o f  two s i n g l e - k e e l e d  u n i t s .  S te b b in s  d e v e lo p s  th e  

argum en t o r i g i n a l l y  p r e s e n te d  by S c h u s te r  (1910) t h a t  th e  p a l e a  

r e p r e s e n t s  two o f  the  th r e e  o u t e r  t e p a l s  o f  a t r im e r o u s  f l o w e r ,  

th e  t h i r d  t e p a l  h av ing  d i s a p p e a re d  and the  tw o -k e e le d  p a l e a  

h a v in g  formed th ro u g h  th e  f u s i o n  o f  the  two re m a in in g  t e p a l s .

The indumentum o f  the  p a l e a  p r o v id e s  one o f  th e  m ost  u s e f u l  

d i a g n o s t i c  f e a t u r e s  w i th in  th e  s p i k e l e t .  Von O e t t i n g e n  (1925)
I

gave th e  f i r s t  acco u n t  o f  th e  v a r i a t i o n  shown by th e  European  

s p e c i e s  o f  Poa in  th e  indumentum o f  the  k e e ls  o f  th e  p a l e a ,  and 

p ro p o se d  f o u r  g ro u p s :

a) P i l o s a e .  K ee ls  c i l i a t e  a lo n g  t h e i r  whole l e n g t h .

b) S e m ip i lo s a e .  K eels  c i l i a t e  i n  th e  lower h a l f ,  th e  h a i r s  

g r a d u a l l y  becoming s h o r t e r  tow ards th e  m iddle  and b e in g  r e p l a c e d  

by a c u l e o l i  i n  th e  upper h a l f .

c) D e n ta ta e .  K ee ls  b e a r in g  s e v e r a l  rows o f  a c u l e o l i .

d) P e c t i n a t a e .  K eels  b e a r in g  a s i n g l e  row o f  a c u l e o l i .

Von O e t t in g e n * s  d i s t i n c t i o n  betw een s p e c ie s  w i th  one row,

and th o s e  w i th  more than  one row, o f  a c u l e o l i  i s  i n  p r a c t i c e
\

d i f f i c u l t  o r  im p o s s ib le  to  make. For ex amp 1#, P. co m p ressa  i s  

p l a c e d  in  th e  group P e c t i n a t a e ,  though as p o in te d  o u t  by Bor 

(19 4 8 ,  p . 798) i t  f a i l s  to  q u a l i f y  e x c l u s i v e l y  f o r  e i t h e r  t h i s
I

g roup  o r  f o r  the  group D e n ta ta e ,  s in c e  the  a c u l e o l i  can  o c c u r  in  

e i t h e r  one o r  s e v e r a l  rows. Taking c a t e g o r i e s  (c )  and (d )  t o g e t h e r ,  

how ever ,  t h e s e  c o n t r a s t  w i th  c a t e g o r i e s  (a)  and (b )  to  p r o v id e  

t a x o n o m ic a l ly  m ean in g fu l  d i s t i n c t i o n s .

The o n ly  European s e c t i o n  f a l l i n g  e x c l u s i v e l y  i n t o  th e  

P i l o s a e  group i s  s e c t .  O chlopoa, in  which the  p a l e a  i s  c i l i a t e  

f o r  m ost o f  i t s  l e n g t h .  P. j u b a t a , a s p e c ie s  whose taxonom ic  p o s i t i o n
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i s  u n c e r t a i n ,  i s  p ro b a b ly  b e s t  p la c e d  in  t h i s  g r o u p ,  s i n c e  i t s  

p a l e a  k e e l s  a re  c i l i a t e  from the  base  to  abou t t w o - t h i r d s  o f  t h e i r  

l e n g t h .  The o n ly  o t h e r  European s p e c i e s  which b e lo n g s  h e r e  i s  

P. p i r i n i c a  ( s e c t .  O re in o s )  , i n  which the  p a l e a  k e e l s  a r e  o n ly  

s p a r s e l y  c i l i a t e  f o r  m ost o f  t h e i r  l e n g th .

The s p e c i e s  g rouped  in  th e  S e m ip i lo sa e  b e lo n g  to  a w id e r  range  

o f  s e c t i o n s .  My d e t a i l e d  s tu d y  o f  p a l e a  k e e l  indumentum i n  th e  

P. s t e r i l i s  group showed t h a t  in  s e v e r a l  c a se s  spec im ens  were found

to  have  a few  h a i r s  n e a r  th e  base  o f  th e  p a l e a  b u t  to  be a c u l e o l a t e
i

a lo n g  m o st  o f  th e  l e n g th  o f  the  k e e l s ;  two c a t e g o r i e s  were t h e r e f o r e  

e s t a b l i s h e d  w i t h in  th e  S e m ip i lo sa e  g ro u p .

S e c t i o n s  c o n ta in in g  s e m ip i lo s e  s p e c i e s  a r e :  s e c t .  A b b r e v ia t a e ;

s e c t .  Bolbophorum; s e c t .  C e n i s i a ;  s e c t .  Poa; and s e c t .  S te n o p o a .

A l l  o f  these  e x c e p t  s e c t .  A b b re v ia ta e  a l s o  c o n ta i n  dertat e / p e c t i n a t e  

s p e c i e s .  Poa a b b r e v i a t a  i s  anomalous in  t h a t  th e  p a l e a  i s  a lm o s t

g l a b r o u s  i n  th e  low er h a l f ,  h av ing  a few h a i r s  be low  and w i th
i j

a c u i è o l i  i n  th e  uppe r  t h i r d  o n ly .

S e c t i o n s  c o n ta in in g  e x c l u s i v e l y  d e n t a t e / p e c t i n a t e  s p e c i e s  a r e :I
s e c t .  Coenopoa; s e c t .  Homalopoa; s e c t .  L e p to p h y l l a e ;  s e c t .  M acropoa;

s e c t .  Nanopoa; and s e c t .  T ichopoa.

The o n ly  places where v a r i a t i o n s  i n  p a le a  k e e l  indumentum a re

ta x o n o m ic a l ly  s i g n i f i c a n t  a t  o r  below th e  s p e c i e s  l e v e l  a r e  i n

s e c t i o n s  h a v in g  b o th  s e m ip i lo s e  and d e n t a t e / p e c t i n a t e  s p e c i e s ,
(Chrltk S' 1971).
In  s e c t .  C e n i s i a ,  P. c e n i s i a  s u b sp .  c e n i s i a  and s u b s p .  c o n t r a c t a  

have a c u l e o l a t e  p a l e a  k e e l s ,  whereas m ost exam ples  o f  s u b s p .  s a r d o a  

have s e m i p i l o s e  k e e l s  ( a l th o u g h  some have a c u l e o l a t e  k e è l s ) .  Also 

i n  s e c t .  C e n i s i a ,  P. a r c t i c a  has b o th  ty p es  o f  p a l e a  k e e l  indumentum , 

w h i le  P. g r a n i t i c a  ap p e a rs  to  have c o n s i s t e n t l y  s e m i p i l o s e  p a l e a  k e e l s  

In  s e c t .  Bolbophorum, P. b a d e n s i s , P. l i g u l a t a  and P. t i m o l e o n t i s
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show o n ly  the  a c u l e o l a t e  p a le a  k e e l  ty p e ,  P. b u l b o s a , P . m o l i n e r i .,

P. p e rc o n c in n a  and P . pumi 1 a show b o th  types  o f  indum entum , and 

P. m e d ia , P. a l p i n a  (e x c e p t  s u b sp .  i n s u l a r i s  ( P a r i . )  Hayek) a re  

a p p a r e n t l y  always p ro v id e d  w i th  c i l i a t e  p a le a  k e e l s .

The s u r f a c e  o f  t h a t  p a r t  o f  th e  p a le a  which l i e s  be tw een  

th e  k e e l s  i s  t y p i c a l l y  g l a b r o u s .  Some s p e c ie s  o f  S te n o p o a  a r e  

n o t a b l e  f o r  hav ing  s p a r s e  to  dense t a n g le d  u n i s e r i a t e  h a i r s  on 

th e  p a l e a  s u r f a c e ,  and a l th o u g h  none o f  the  E uropean  s p e c i e s  o f  

Poa a p p e a rs  to  have an a c u l e o l a t e  p a le a  s u r f a c e ,  a c c o r d in g  to  Bor 

(1948 , p .  832) t h i s  i s  a consp icuous  f e a t u r e  o f  P . w a r d ia n a  which 

i s  a s p e c i e s  d e s c r ib e d  by him and o c c u r r in g  i n  Assam.

5 .1 3  The c a l l u s .

At th e  base  o f  each  f l o r e t  t h e r e  i s  a pad o f  t i s s u e  upon 

which th e  c o n s t i t u e n t  p a r t s  o f  the  f l o r e t  a re  p l a c e d ,  and w hich  

a t t a c h e s  them to  the  a r t i c u l a t i o n  o f  the  r h a c h i l l a .  D uring  th e  

d i s s e c t i o n  o f  the  f l o r e t ,  i t  u s u a l l y  remains a t t a c h e d  to  th e  

lemma, so t h a t  i t s  p r i n c i p a l  f e a t u r e  -  the  lo n g ,  f l e x u o u s  h a i r s  

w hich hang from th e  base  o f  th e  f l o r e t  - i s  o f t e n  r e c o r d e d  as 

a c h a r a c t e r  o f  the  base  o f  the  lemma. The o c c u r r e n c e  o f  * b a sa l  

wool* i s  r e c o rd e d  in  th e  F l o r a  Europaea  accoun t  i n  th e  form

"lemma...............l a n a t e  a t  b a s e " ,  b u t  t h i s  shou ld  be u n d e r s to o d  to  be

s t r i c t l y  a r e f e r e n c e  to  a c h a r a c t e r  o f  the  c a l l u s .

Table  5 .1 4  p r e s e n t s  the  t h r e e  c a te g o r i e s  o f  s e c t i o n  w hich  

can  be d i s t i n g u i s h e d  on acco u n t  o f  th e  c a l l u s  wool c h a r a c t e r :  

th o s e  i n  which wool i s  i n v a r i a b l y  p r e s e n t ;  th o se  i n  w hich  i t  

may be p r e s e n t  o r  a b s e n t ;  and th o se  in  which wool does  n o t  o c c u r .

I t  i s  a p p a re n t  t h a t  the  absence  o f  wool i s  o f  more im p o r ta n c e  th a n  

i t s  p r e s e n c e ,  s in c e  i n  some s e c t i o n s  ( e . g .  s e c t .  S te n o p o a )  th e  

amount v a r i e s  so w id e ly  even w i th in  i n d iv i d u a l  s p e c i e s ;  s e e  c h a p t e r  7,
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TABLE 5 .1 4  Occurrence  ̂ o f  f lexuous^ '

a) S e c t io n s  i n  which th e  c a l l u s  i s  n o t  l a n a t e :

OCHLOPOA MACROPOA

ABBREVIATAE NANOPOA

b) S e c t i o n s  i n  which th e  c a l l u s  i s  e i t h e r  l a n a t e  o r  n o t  l a n a t e

COENOPOA HOMALOPOA

STENOPOA BOLBOPHORUM

c) S e c t io n s  i n  which th e  c a l l u s  i s  l a n a t e :

POA CENISIA

LEPTOPHYLLAE OREINOS 

TICHOPOA

TABLE 5 .1 5  Range o f  a n th e r  l e n g th s  in  the  European  s e c t i o n s  o f  P o a .

OCHLOPOA 0 .2  -  2 .5  mm

COENOPOA c .  1 .4  mm

POA 1 .4  -  2 .0  mm

CENISIA 1 .5  -  2 .4  mm

LEPTOPHYLLAE

OREINOS 0 .6  -  1 .7  mm

TICHOPOA 1.0  -  1 .2  mm

MACROPOA 

HOMALOPOA 

STENOPOA 

. ABBREVIATAE 

NANOPOA 

BOLBOPHORUM

1 .5  -  3 .7  mm

0 . 6  -  0 . 8  mm

1.0  -  2.0  mm

N o te :  a n th e r s  m easured  when m atu re  b u t  u n d e h is c e d .
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The m ost n o t i c e a b l e  f e a t u r e  o f  s e c t i o n s  in  w hich c o p io u s  wool 

i s  p r e s e n t  i s  t h a t  th e  seeds  te n d  to  adhere  to  one a n o th e r  even  

when s e p a r a t e d  from th e  s p i k e l e t s ;  the  wool thus  a p p e a r s  to  

f u n c t i o n  as a b in d in g  a g e n t  which e n s u re s  i n t e n s i v e  r a t h e r  th a n  

e x t e n s i v e  s e e d  d i s p e r s a l .  I t  may a l s o  be an a d a p t a t i o n  w hich 

f a v o u r s  an im al  d i s p e r s a l ,  s i n c e  seeds  w ith  cop ious wool a d h e re  to  

f u r '  and c l o t h i n g .  I t  may even  a id  wind d i s p e r s a l  to  a s l i g h t  

d e g r e e .

5 .1 4  The r h a c h i l l a .

The a x is  o f  the  s p i k e l e t  c o n s i s t s  o f  a s l e n d e r ,  t e r e t e  s t a l k  

d i v i s i b l e  i n t o  s e p a r a t e  segm ents which b reak  up a t  th e  tim e  o f  

s e ed  d i s p e r s a l .  The lo w e s t  segment o f  the  r h a c h i l l a  i s  th e  s h o r t e s t , ,  

and c o n n e c t s  th e  lo w e s t  f l o r e t  to  the  apex o f  the  p a n i c l e  b ra n c h  

be tw een  th e  g lum es . S ubsequen t se gm en ts ,  which l i n k  th e  f i r s t  and 

s u b s e q u e n t  f l o r e t s ,  a re  lo n g e r  and s in c e  each  segm ent d i s a r t i c u l a t e s - ^  

a t  i t s  apex th e  i n d i v i d u a l  u n i t s  o f  d i s p e r s a l  a re  p r o v id e d  w i th  a 

hook. I t  i s  th e s e  segments o f  th e  r h a c h i l l a  which p r o v id e  i n f o r m a t io n  

which can  be o f  s y s te m a t ic  v a l u e .

R h a c h i l l a  indumentum shows g r e a t  v a r i a t i o n .  S i n g l e - c e l l e d  

h a i r s ,  a c u l e o l i  and v e r r u c o s e  p a p i l l a e  may each  be p r e s e n t ,  s i n g l y  

o r  i n  c o m b in a t io n ,  in  v a r y in g  q u a n t i t i e s .  D i f f i c u l t i e s  i n  o b s e r v in g  

th e s e  f e a t u r e s  i n  d r i e d  h e rb a r iu m  m a t e r i a l  w i th o u t  s p e c i a l  p r e p a r a t i o n  

p r e s e n t  p ro b le m s ,  and o n ly  s e c t .  S tenopoa has been s t u d i e d  i n  d e t a i l .

A f u l l e r  a c c o u n t  i s  g iv e n  i n  c h a p te r  7.

5 .1 5  The l o d i c u l e s .

No c h a r a c t e r s  a re  a p p a re n t  which p e rm i t  the  l o d i c u l e s  to  

be r e g a r d e d  as h a v in g  any s y s t e m a t i c  v a lu e .  T h e i r  tw o - lo b e d  

s t r u c t u r e  i s  a lm o s t  c o n s t a n t  w i t h in  the  genus ,  and t h e i r  s o l e  

f u n c t i o n  a p p e a rs  to  be to  f a c i l i t a t e  the  e x s e r t i o n  o f  th e  a n th e r s
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and s t ig m a  a t  a n t h e s i s ,  by s w e l l i n g  a t  th e  ba se  and f o r c i n g  th e

lemma and p a l e a  a p a r t .
(

5 .1 6  The gynoec ium .

The o v a ry  i n  Poa c o n ta in s  a s i n g l e  o v u le  and has two f e a t h e r y  

s t y l e s .  These have been  examined in  d i f f e r e n t  s p e c i e s  i n  c a s e  some 

d i f f e r e n c e s  m ig h t  be d i s c o v e r e d ,  b u t  none was o b s e rv e d .  The s o l e  

a b e r r a n t  f e a t u r e  n o te d  d u r in g  th e  d i s s e c t i o n  o f  a round  250 s p i k e l e t s  

was i n  a specim en  o f  P. pum ila  ( h e r b .  LTR) which i n  one f l o r e t  

had an o v a ry  w hich c o n ta in e d  two o v u l e s .

At m a t u r i t y ,  th e  c a r y o p s i s  i s  n a r ro w ly  e l l i p s o i d ,  w i th  a

b a s a l ,  p u n c t i f o r m  h i lu m . By h av in g  t h i s  type  o f  h i lu m ,  th e  s p e c i e s
(

o f  Poa may be d i s t i n g u i s h e d  from th o se  o f  th e  genus F e s t u c a , i n  w hich 

th e  h i lu m  ta k e s  th e  form  o f  a s l i t .

In  v ie w  o f  th e  f a c t  t h a t  Poa t r i c h o p h y l l a  i s  a t y p i c a l  i n  h a v in g
/

c h a n n e l l e d ,  r a t h e r  th a n  f o ld e d ,  glumes and lemmas, a f e a t u r e  w hich 

n o rm a l ly  b e lo n g s  o n ly  to  s p e c i e s  o f  F e s tu c a  w i t h in  th e  two g e n e r a ,  

a check  was made on the  type o f  h i lu m  i n  r i p e  c a ry o p s e s  o f  a spec im en  

c o l l e c t e d  by 0 .  P o lu h in  (no . 11221, h e r b .  LTR) and i t  was found  to  

have th e  no rm al p u n c t i f o r m  type  o f  h i lu m .

The c a r y o p s i s  i s  n o t  n o rm a l ly  d i s p e r s e d  n aked ;  th e  lemma, 

p a l e a  and c a l l u s ,  t o g e t h e r  w i th  th e  segment o f  th e  r a c h i l l a  above 

th e  c a l l u s ,  u s u a l l y  rem ain  a t t a c h e d  and a re  d i s p e r s e d  as a u n i t .

5 .17  The androec ium

There a r e  t h r e e  stam ens i n  e a ch  f l o r e t  o f  P o a , and e x c e p t  

where a n th e r s  a re  a b s e n t  (as  f o r  example i n  th e  d io e c io u s  s p e c i e s  

o f  Poa subgenus D io ic o p o a ) t h i s  number i s  a p p a r e n t l y  c o n s t a n t .

The l e n g t h  o f  th e  a n th e r s  n o t  o n ly  v a r i e s  o v e r  a wide r a n g e ,  b u t  a l s o  

p r o v id e s  u s u a l l y  r e l i a b l e  d i a g n o s t i c  f e a t u r e s  a t  th e  s e c t i o n a l  l e v e l  

as w e l l  as a t  th e  l e v e l  o f  s p e c i e s .  Table  5 .1 5  s e t s  o u t  th e  r an g e  

o f  a n t h e r  l e n g t h s  i n  th e  European s e c t i o n s  o f  Poa . In  c e r t a i n
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s e c t i o n s ,  n o t a b l y  i n  s e c t .  O ch lopoa, the  l e n g th  o f  th e  a n th e r s  

p r o v id e s  a u s e f u l  way o f  d i s t i n g u i s h i n g  the  d i f f e r e n t  s p e c i e s ,

s i n c e  i t  v a r i e s  by a f a c t o r  o f  up to  te n  between P. i n f i r m a , w hich
\

has v e r y  s h o r t  a n t h e r s ,  and P. s u p i n a , whose a n th e r s  a r e  s e v e r a l

t im e s  as long  as b ro a d .

S e c t .  A b b re v ia ta e  i s  a l s o  n o te d  f o r  i t s  v e r y  s h o r t  ( 0 .6  -  0 . 8  mm) 

a n t h e r s ,  and i n  s e c t .  Macropoa th e  a n th e r s  a re  e x c e p t i o n a l l y  long  

(up to  3 .7  mm). In  g e n e r a l ,  th e  l e n g th  o f  the  a n th e r s  i n  m ost 

s e c t i o n s  o f  Poa ra n g e s  from 1 .0  to  2 .5  mm.

The l e n g t h  o f  th e  a n th e r s  i s  n o rm a l ly  m easured  f o r  c o m p a ra t iv e

p u rp o s e s  i n  m a t e r i a l  t h a t  i s  m a tu re  b u t  u n d e h is c e d .  At a n t h e s i s ,

th e  l o c u l i  o f  th e  a n th e r  s e p a r a t e  from one a n o th e r  e x c e p t  a t  th e
1

m id d l e ,  where th e  f i l a m e n t  i s  a t t a c h e d  ( m e d i f ix e d ) ,  and become 

X -sh a p ed .

I t  i s  p o s s i b l e  t h a t  where more th an  one p l o id y  l e v e l  e x i s t s  

i n  a g iv e n  s p e c i e s ,  th e  s i z e  o f  th e  a n th e r s  i s  c o r r e l a t e d  w i th  

th e  l e v e l  o f  p l o i d y .  In  P. b a d e n s i s , i t  was shown by Nygren (1962) 

t h a t  th e  a n th e r s  were l a r g e r  i n  t e t r a p l o i d  specim ens th a n  i n  d i p l o i d  

sp e c im e n s .  However, t h e r e  a re  r e l a t i v e l y  few s p e c i e s  o f  Poa w i t h  

b o t h ' . d i p l o i d  and t e t r a p l o i d  chromosome ra c e s  ( se e  c h a p t e r  4 ) ,

and t h e r e  i s  so f a r  no e v id e n c e  t h a t  th e s e  d i f f e r e n c e s  may be s e e n
/

a t  h i g h e r  l e v e l s  o f  p l o id y .

F i g .  5 . Diagram  o f  ^exploded* s p i k e l e t .

To c l o s e  t h i s  c h a p t e r ,  a d iag ram  o f  the  c o n s t i t u e n t  p a r t s  o f  

th e  s p i k e l e t  i s  p ro v id e d  ( f i g .  5 ) .  F ig .  6 shows th e  s p i k e l e t  

p r i o r  to  d i s s e c t i o n .  The m a t e r i a l  used  was a f lo w e r in g  spec im en  

o f  Poa a l p i n a  L.

KEY:

a) Apex o f  p a n i c l e  b ra n c h .

b) Lower glum e.



147.

KEY to  f i g .  5 ( c o n t i n u e d ) :

c )  Upper glum e.

d) Low est segm ent o f  r h a c h i l l a .

e )  Low est lemma, i . e .  lemma o f  f i r s t  f l o r e t .

f )  Low est p a l e a ,  i . e .  p a l e a  o f  f i r s t  f l o r e t .

g) Segment o f  r h a c h i l l a  w hich s e p a r a t e s  th e  f i r s t  and seco n d  f l o r e t s ,

h) Lemma o f  se co n d  f l o r e t  ( s u b s e q u e n t  p a r t s  o m i t t e d ) .

i )  Androecium  and gynoecium ; l o d i c u l e s .

N o te :  when d i s s e c t i n g  th e  s p i k e l e t ,  th e  c o n s t i t u e n t  p a r t s  a r e

n è r m a l ly  p l a c e d  on th e  m ic ro sc o p e  s l i d e  i n  th e  s e q u en c e  a d o p te d  i n  

th e  f i g u r e ;  t h i s  a rrangem eii t  a l l o w s ,  f o r  e x a m p le ,  th e  d i f f e r e n c e s  

be tw een  th e  low er  and u p p e r  glume to  be n o t e d  w i t h o u t  r e f e r r i n g  to  

th e  u n d i s s e c t e d  s p i k k l e t .  F o r  f u r t h e r  d e t a i l s  o f  th e  t e c h n iq u e  u se d  

when d i s s e c t i n g  th e  s p i k e l e t ,  s e e  ap p e n d ix  2 .
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I M im

FIG. 6. Spikelet of Poa alpina
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CHAPTER 6 . A na tom ica l  s t r u c t u r e .

6 .1  I n t r o d u c t i o n .

In  s t u d i e s  o f  th e  a n a to m ic a l  s t r u c t u r e  o f  g r a s s e s ,  th e  m ost 

u s e f u l  f e a t u r e s  f o r  taxonom ic  p u rp o se s  a re  found i n  th e  anatomy o f  

th e  l e a f  b l a d e .  There i s  o n ly  l im ü tè d  in f o r m a t io n  on th e  anatomy 

o f  th e  s te m ,  w hich a p p e a rs  to  have l i t t l e  taxonom ic  v a l u e .  The 

o n ly  r e c e n t  c o m p a ra t iv e  d a t a  on th e  anatomy o f  th e  r o o t  i s  t h a t  

o f  C h r tek  & J i r a s e k  (1 9 6 5 a ) .  The p a n i c l e ,  s p i k e l e t s  and c o n s t i t u e n t  

f l o r a l  p a r t s  do n o t  a p p e a r  to  have  been  s t u d i e d .

The p r e p a r a t i v e  t e c h n iq u e s  u se d  i n  s tu d y in g  a n a to m ic a l  

f e a t u r e s  a r e  d e s c r i b e d  i n  a p p en d ix  2 .

6 .2  L eaf  anatom y.

M e tc a l f e * s  f i r s t  volume o f  th e  "Anatomy o f  th e  M onoco ty ledons"  

(1960) g iv e s  an a c c o u n t  o f  th e  s t r u c t u r e  o f  th e  a b a x i a l  e p id e rm is  

and t r a n s v e r s e  s e c t i o n  o f  th e  lam ina  i n  t h r e e  s p e c i e s  o f  P o a . He 

a l s o  a b s t r a c t e d  i n f o r m a t io n  from  th e  l i t e r a t u r e  on a f u r t h e r  19I
s p e c i e s  o f  P oa , i n c l u d i n g  t h i r t e e n  s p e c i e s  which o c c u r  i n  E u ro p e .

W hile th e s e  a b s t r a c t s  a r e  a u s e f u l  s o u rc e  o f  c o m p a ra t iv e  d a t a  

e x p r e s s e d  w i th  a u n i fo rm  t e r m in o lo g y ,  I  have p r e f e r r e d  to  draw upon 

th e  o r i g i n a l  s o u rc e s  where p o s s i b l e .

A l i s t  o f  s o u rc e s  u se d  i s  g iv e n  i n  t a b l e  6 . 1 ,  w i th  a key  to  

th e  European  s p e c i e s  m e n t io n e d  i n  th e s e  a c c o u n t s .  I  have n o t  s e en  

th e  p a p e r  by L ew to n -B ra in  ( 1 9 0 4 ) ,  w hich a c c o rd in g  to  M e tc a l f e  (1960) 

r e f e r s  to  P. a l p i n a , P. a n n u a , P. c o m p re s sa , P. n e m o r a l i s , P. p r a t e n s i s  

and P. t r i v i a l i s .

D uva l-Jouve  (1875) p u b l i s h e d  th e  f i r s t  i n f o r m a t io n  on th e  

l e a f  anatomy o f  P oa . Lohauss (1905) gave the  m ost co m p le te  a c c o u n t

p r i o r  to  M e tc a l f e * s  c o m p i l a t i o n ,  and u n l i k e  M e tc a l f e  he i l l u s t r a t e d
i

t h e  l e a f  s e c t i o n s  o f  m ost o f  th e  s p e c i e s  exam ined . R e a l i z a t i o n  o f
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th e  taxonom ic u s e f u l n e s s  o f  a n a to m ic a l  d a ta  came l a t e r ;  a n a to m ic a l  

i n f o r m a t io n  was in c lu d e d  in  c e r t a i n  s tu d i e s  o f  s m a l l  taxonom ic  

g ro u p s  ( N a n n fe ld t ,  1935; J i r a s e k ,  1935c; Buschmann, 1942; Timpko,I
1964; Sm irnov, 1965 ) ,  and o v e r a l l  su rveys  o f  th e  s p e c i e s  o f  Poa 

were p roduced  f o r  C z e c h o s lo v a k ia  (Vukolov, 1929) and th e  U k ra in e  

( K o n s ta n t in o v a ,  1960; P oyarkova, 1966).

Owing p e rh ap s  to  the  u n s a t i s f a c t o r y  n a tu r e  o f  th e  e x i s t i n g  

c l a s s i f i c a t i o n  o f  Poa in  the  e a r l i e r  p a r t  o f  th e  c e n t u r y ,  t h e r e  had 

been  l i t t l e  a t t e m p t  to  u t i l i s e  a n a to m ic a l  c r i t e r i a  f o r  d i a g n o s t i c  

p u r p o s e s .  Vukolov (1 9 2 9 ) ,  how ever, c a t e g o r i z e d  th e  d i f f e r e n t  ty p e s  

o f  s c le re n c h y m a  d i s t r i b u t i o n  ( f i g .  7 ) .  Poyarkova u s e d  th e s e  to  

d e f i n e  two main c l a s s e s  o f  a n a to m ic a l  ty p e s ;  th e  e x i s t e n c e  o f  th e s e

c l a s s e s  has been co n fi rm ed  by my own work, b u t  I  b e l i e v e  i t  to  be
i '

more im p o r ta n t  to  c h a r a c t e r i z e  th e  l e a f  anatomy o f  th e  taxonom ic  

s e c t i o n s  r e c o g n iz e d  on o t h e r  g ro u n d s ,  th e re b y  e n h a n c in g  o u r  knowledge 

o f  th e  range  o f  c h a r a c t e r i s t i c  f e a t u r e s  o f  th e  s e c t i o n s ,  th a n  to  

p ro d u ce  an in d e p e n d e n t  c l a s s i f i c a t i o n  o f  a n a to m ic a l  ty p e s  which 

i s  o f  l e s s  s y s te m a t ic  v a l u e .

The two c l a s s e s  o f  a n a to m ic a l  types  r e c o g n iz e d  by Poyarkova
/

a re  l i s t e d  in  t a b l e  6 . 2 , and a re  d i s t i n g u i s h e d  as f o l l o w s :  in

c l a s s  A type  I I I  sc le ren c h y m a  p re d o m in a te s ,  w h i le  i n  c l a s s  B 

th e  l a r g e r  v e in s  have type  I  o r  type  I I  s c le re n c h y m a ,  and th e  

s m a l l e r  v e in s  a re  accom panied by type  V o r  V I. S e c t .  S ten o p o a  

c a n n o t  be a l l o c a t e d  to  e i t h e r  c l a s s ,  s in c e  some s p e c i e s  ( P. s t e r i l i s  

and P. v e r s i c o l o r ) f a l l  i n t o  c l a s s  A, whereas o t h e r s  ( P . p a lu s  t r i s ,

P. g l a u c a  e t c . )  f a l l  i n t o  c l a s s  B.

T h is  i s  by no means the  o n ly  d i a g n o s t i c  f e a t u r e  a v a i l a b l e ;  

o t h e r  im p o r ta n t  c h a r a c t e r s  in c lu d e  th e  shape o f  th e  b l a d e  in  

t r a n s v e r s e  s e c t i o n ,  th e  form o f  th e  k e e l ,  the  s i z e  and d e g re e  o f
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TABLE 6 .1  L ite r a tu r e  sources  o f  anatom ical d a ta .

Key: A. U n p u b l ish e d  d a t a  from  my o r i g i n a l  work.

B. D uv a l-Jo u v e  (1875).

C. Lohauss (1 9 0 5 ) .

D. Vukolov (1 9 2 9 ) .

E. J i r a s e k  (1 9 3 5 c ) .

F .  N a n n f e ld t  (1 9 3 5 ) .

G. M ecenovic (1 9 3 9 ) .

H. Buschmann (1 9 4 2 ) .

I .  Bobrov (1 9 5 5 ) .

J .  M e tc a l f e  (1 9 6 0 ) ;  o r i g i n a l  o b s e r v a t io n s  o n l y .  

K. K o n s ta n t in o v a  (1 9 6 0 ) .

L. Timpko (1 9 6 4 ) .

M. Smirnov (1 9 6 5 ) .

N. P oyarkova  (1 9 6 6 ) .

S e c t .  OCHLOPOA

P. annua I
I

S e c t .  COENOPOA

P. t r i v i a l i s  A, N
/

S e c t .  POA

P. a l p i g e n a  A

P . a n g u s t i f o l i a  C, K, N 
I 1

P. p r a t e n s i s  C, K, N

S e c t .  GENISTA

P. g r a n i t i c a  N

S e c t .  MACROPOA

P. l o n g i f o l i a  

P. s i b i t i c a  

S e c t .  HOMALOPOA

P. c h a i x i i
I

P. rem o ta  

S e c t .  LEPTOPHYLLAE 

P. s t i r i a c a  

S e c t .  OREINOS 

P. l a x a

P. m ino r

G, M 

A

A

G

A, G

G, F 

H

( c o n t in u e d )
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TICHOPOA S e c t . ABBREVIATAE

P. com pressa A, C, K, N P. a b b r e v i a t e F

STENOPOA S e c t . BOLBOPHORUM

P. f l a c c i d u l a C P. a l p i n a A, C, H, L

P. g l a u c a A, J P. b a d e n s i s A, C, E , H

P. p a l u s t r i s A, N P. b u lb o s a A, N

P. n e m o ra l i s K P. m edia H

P. p a n n o n ic a A, C P. m o l i n e r i H

P. s t e r i l i s A, K, N P. pumi 1 a A
i

P. v e r s i c o l o r A, N

TABLE 6 .2  C la s s e s  o f  sc le ren c h y m a  d i s t r i b u t i o n

C la ss  A. 

OCHLOPOA 

COENOPOA 

OREINOS

STENOPOA p ro  p a r t e  

BOLBOPHORUM

C lass  B.

POA

CENISIA

MACROPOA

HOMALOPOA

LEPTOPHYLLAE

TICHOPOA

STENOPOA pro p a r t e

( ty p e  I I I  s c le ren c h y m a  

p r e d o m in a te s )

( ty p e s  I  & I I  s c le re n c h y m a  on m ain  

v e i n s ,  types  V & VI on s m a l l e r  v e i n s )
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subm ergence o f  the  b u l l i f o r m  c e l l s ,  and th e  type  o f  s c le re n c h y m a  

b u n d le  i n  th e  m id r ib .

The s u b d i v i s i o n  o f  the  genus a long  th e s e  l i n e s  does n o t  

r e v e a l  any p r e v i o u s ly  known r e l a t i o n s h i p s .  Both  c l a s s e s  i n c lu d e
I

b o th  p r i m i t i v e  and advanced t a x a ,  and w h i le  c l a s s  B em braces  th o se  

s e c t i o n s  w hich have p a r t i c u l a r l y  b ro ad  l e a f - b l a d e s  ( e . g .  sects;  Poa , 

M acropoa and Homalopoa) i t  a l s o  in c lu d e s  n a r r o w - le a v e d  s e c t i o n s  

su ch  as s e c t .  H e p to p h y l la e .

Not a l l  th e  r e c e n t  p a p e rs  to u c h in g  on l e a f  anatomy i n  Poa 

have been  l i n k e d  to  taxonom ic s t u d i e s .  Bobrod (1955) d e s c r i b e s  

changes  i n  l e a f  h i s t o l o g y  ca u se d  by smog i n  th e  Los A ngeles  r e g i o n  

o f  C a l i f o r n i a ,  USA, and S lade  (1970) r e p o r t s  th e  e f f e c t  o f  shade
t I

a n d /o r  g i b b e r e l l i n  t r e a tm e n t s  on c e l l  e l o n g a t i o n  i n  P. a l p i n a . The

c o m m issu ra l  v e i n s ,  which a re  n o t  n o rm a l ly  a p p a r e n t  i n  t r a n s v e r s e
i

s e c t i o n s  o f  th e  l e a f ,  b u t  which a re  s e e n  r e a d i l y  i f  th e  whole l e a f -
i I

b la d e  i s  c l e a r e d ,  can be u se d  as m arkers  e n a b l in g  th e  mean l e n g t h
r

o f  c e l l s  to  be e s t i m a t e d .  While the  number o f  c e l l s  be tw een

s u c c e s s i v e  com m issura l  v e in s  rem ains  c o n s t a n t ,  t h e i r  l e n g t h  v a r i e s
, I

i n  r e s p o n s e  to  d i f f e r e n t  t r e a t m e n t s .  "

6 .2 .1  Term ino logy

M e tc a l f e * s  te rm in o lo g y  has been  u se d  as th e  b a s i s  f o r  th e  

d e s c r i p t i o n s  w hich fo l lo w  ( 6 . 2 . 2 ) .  C e r t a i n  e x p r e s s io n s  have  been  

g iv e n  a q u a n t i t a t i v e  b a s i s  which i s  more p r e c i s e  th a n  t h a t  u se d
* i.

by M e t c a l f e ,  and the  a n a to m ic a l  f e a t u r e s  a re  g iv e n  a d i f f e r e n t  

e m p h a s is ;  f o r  exam ple , th e  c h a r a c t e r s  o f  th e  b u n d l e - s h e a t h  c e l l s  

were found  to  have no s y s t e m a t i c  v a l u e ,  s in c e  i n  e v e r y  c a s e  th e yi
c o n s i s t e d  o f  a com ple te  i n n e r  s h e a th  and an in c o m p le te  o u t e r  s h e a t h  

w i th  l a r g e r  a d a x i a l  c e l l s ;  th e y  a re  t h e r e f o r e  n o t  m e n t io n e d  f u r t h e r .
i I

T r a n s v e r s e  s e c t i o n s  o f  th e  l e a f  b la d e  were t a k e n  n e a r  th e  b a se  

f o r  c o m p a ra t iv e  p u rp o s e s ;  m easurem ents  o f  l e a f  b l a d e  w id th  a r e  th u s
I (
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t a k e n  as maximum v a l u e s .  F la g  l e a v e s ,  and o t h e r  c a u l i n e  l e a v e s  w i th  

s p e c i a l  c h a r a c t e r i s t i c s ,  were n o t  in c lu d e d  a l t h o u g h  th e y  o f t e n  

v a r y  i n  w id th ,  deg ree  o f  f o l d i n g  e t c .  compared w i th  th e  b a s a l  l e a v e s .  

W idth o f  l e a f  b l a d e :

Very na rrow  -  u n d e r  0 .5  mm

Narrow -  0 . 5  -  2 mm

M o d e ra te ly  b ro ad  - 2 - 5  mm 

Broad -  5 -  12 mm

Very b road  -  o v e r  12 mm
I

Degree o f  f o l d i n g  o f  l e a f  b l a d e :

F l a t  -  a d a x i a l  f a c e s  160° -  180°

(N o te :  t h i s  te rm  i s  n o t  i n c o n s i s t e n t  w i th  b la d e s  w i th  fu r ro w s  be tw een

th e  v e i n s ,  n o r  does i t  imply th e  absence  o f  a k e e l )

C h a n n e l le d  -  a d a x i a l  f a c e s  90° -  160°

F o ld e d  -  a d a x i a l  f a c e s  u n d e r  9 0 ° ,  b u t  n o t  p a r a l l e l
w i th  e a c h  b t h e r  

S t r o n g ly  fo ld e d  -  f a c e s  more o r  l e s s  p a r a l l e l

I n r o l l e d  -  as * fo ld e d * ,  b u t  f a c e s  n o t  f l a t  b u t  concaveI I
C onvolu te  -  s t r o n g l y  i n r o l l e d ,  so t h a t  th e  ed g es  m eet

o r  o v e r l a p .

The te rm  * b u l l i fo r m  c e l l s '  i s  r e s e r v e d  f o r  th o s e  c e l l s  o f  the
i

a d a x ia l  e p id e rm is  which a d jo i n  th e  m id r ib  o f  th e  b l a d e ,  i . e .  o c c u p y in g  

a h i n g e - c e l l  p o s i t i o n .  In  P oa , th e s e  c e l l s  do n o t  a p p e a r  to  have  

a m o to r  f u n c t i o n .  O th e r  g roups  o f  e n la r g e d  e p id e r m a l  c e l l s  w hich  

re se m b le  th e  b u l l i f o r m  c e l l s ,  and which may o c c u r  be tw een  th e  v a s c u l a r  

s t r a n d s  o f  th e  l e a f  b l a d e ,  a re  s a i d  to  be 'e p id e r m a l  c e l l s  s w o l le n
I

i n t e r c o s t a l l y ' .

The term s ' k e e l '  and 'm i d r i b '  r e f e r  to  th e  p r o t r u s i o n s  on
I

th e  a b a x ia l  and a d a x ia l  s u r f a c e s  o f  th e  b la d e  r e s p e c t i v e l y .

M e tc a l f e  u se s  th e  te rm  ' p r i c k l e - h a i r s '  f o r  s t r u c t u r e s  d e f i n e d  

as " r o b u s t  s h a r p l y  b u t  s h o r t l y  p o in te d  s t r u c t u r e s  w i th  s w o l le n  b a s e s " ,i < I



157.

w hich makes i t  c l e a r  t h a t  t h i s  te rm  i s  i d e n t i c a l  i n  m ean ing  w i th  

th e  te rm  'a c u l e o lu s *  ( p i .  ' a c u l e o l i  * ) ,  which I  p r e f e r  as i n  i t s  

a d j e c t i v a l  form  'a c u l e o l a t e *  i t  i s  more c o n c i s e ,  and i s  u s e d  in  

t h i s  s e n s e  i n  F l o r a  E uropaea . These t e e t h  a re  found  n o t  o n ly  on

th e  s u r f a c e s  and m argins o f  th e  l e a f  b lad e  (m a in ly  above v a s c u l a r
I

b u n d l e s ) ,  b u t  a ls o  on the  stem  and l e a f  s h e a t h s ,  p a n i c l e  b r a n c h e s ,
i

k e e l s  o f  t h e  glumes and lemmas, and p a r t i c u l a r l y  a lo n g  th e  k e e l s  o f  

th e  p a l e a s .

V a s c u la r  b und les  a re  d i f f e r e n t i a t e d  as 'p r im a ry *  and ' s u b s i d i a r y ' ,
I i

i n  o r d e r  t h a t  the  r a t i o  o f  the  l a r g e s t  c l a s s  o f  b u n d le s  to  s m a l l e r
> i  \

b u n d le s  c an  be e x p re s s e d .  The bund le  a t  th e  c e n t r e  o f  th e  b l a d e ,

w i t h in  th e  k e e l  and m id r ib ,  i s  n o t  in c lu d e d  in  t h i s  c a t e g o r y ,  s i n c e

as p r i n c i p a l  v a s c u l a r  bund le  i t  has  f e a t u r e s  p e c u l i a r  to  i t s e l f .

S c le renchym a  bund les  a re  d i f f e r e n t i a t e d  as ' g i r d e r s '  and ' s t r a n d s ' ;

th e  fo rm e r  l i n k  the  v a s c u l a r  b u n d le s  to  the  e p id e r m is ;  th e  l a t t e r

a re  a t t a c h e d  o n ly  to  the  e p id e r m is .

6 . 2 . 2  S e c t i o n a l  d e s c r i p t i o n s .

In  v ie w  o f  th e  l im i t e d  range  o f  m a t e r i a l  s t u d i e d ,  t h e  c h a r a c t e r s
(’ i

d e s c r i b e d  c a n n o t  be r e g a rd e d  as e s s e n t i a l l y  d i a g n o s t i c  f o r  e v e r y  member 

o f  th e  s e c t i o n ,  b u t  r a t h e r  as t y p i c a l  o f  th o se  members o f  th e  s e c t i o n
I I

which have  b een  s t u d i e d .  As i s  n o te d  in  s e v e r a l  o f  th e  d e s c r i p t i o n s ,  

t h e r e  a re  c o n s id e r a b l e  i n t e r n a l  s i m i l a r i t i e s  be tw een  th e  members! i f
o f  a s e c t i o n ;  u n l e s s ,  as in  s e c t .  O re in o s ,  the  e x t e r n a l  a p p e a ra n c e  

o f  th e  l e a f  b la d e  d i f f e r s  g r e a t l y  i n  one s p e c i e s  ( P. p i r i n i c a ) from  

t h a t  o f  th e  o t h e r  members o f  th e  s e c t i o n ,  th e  d e s c r i p t i o n s  a r e  u s u a l l y  

e s s e n t i a l l y  th e  same.

S e c t .  ABBREVIATAE

D e s c r i p t i o n  based  on N a n n f e ld t ' s  acco u n t  o f  P .  a b b r e v i a t e .

L ea f  b l a d e  n a r ro w ,  s t r o n g l y  f o l d e d ,  w i th  an i n c o n s p ic u o u s  k e e l .

V a s c u la r  b u n d le s  few; in  a d d i t i o n  to  the  p r i n c i p a l  b u n d l e ,  t h e r e  i s
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a s i n g l e  p r im a ry  bund le  and two se co n d a ry  b u nd les  i n  e a c h  lim b o f  

th e  b l a d e  ( g iv in g  a r a t i o  o f  1 : 2 ) ,  Sclerenchym a p r e s e n t  i n  m odes t

s t r a n d s  w i t h in  the  k e e l  and m a rg in s ;  the  p r im ary  b u n d le s  ha\^e a
/

s t r a n d ,  f l a t t e n e d  i n to  a r ib b o n ,  a b a x i a l l y  and a few  c e l l s  a d a x i a l l y .
/

L eaf  s u r f a c e s  a re  r a t h e r  smooth; th e  ep id e rm a l  c e l l s  a r e  a p p a r e n t l y  

h i g h l y  c u t i c u l a r i z e d ,  e s p e c i a l l y  a b a x i a l l y  (an  a d a p t a t i o n  to  be 

e x p e c t e d  i n  a h i g h - a r c t i c  s p e c i e s ) .  The buLliform c e l l s  form  a n a rro w  

z o n e .

S e c t .  BOLBOPHORUM

The ran g e  o f  h a b i t a t s  o c c u p ie d  by the  members o f  t h i s  s e c t i o n

b e in g  p a r t i c u l a r l y  w id e ,  t h e r e  i s  a c o r r e s p o n d in g ly  l a r g e  d e g re e  o f
/  i

a n a to m ic a l  v a r i a b i l i t y .  F e a tu r e s  common to  a l l  members o f  th e  g roup
I

i n c l u d e :  th e  m arg in  o f  the  l e a f  o f t e n  appears  c a r t i l a g i n o u s ,  owing

to  th e  t h i c k n e s s  o f  th e  su b m a rg in a l  sc le renchym a s t r a n d s ;  t h e r e  a re  

r e l a t i v e l y  l a r g e  zones o f  b u l l i f o r m  c e l l s ,  often v i s i b l e  as ' t r a m -
I I

l i n e s *  on th e  a d a x ia l  s u r f a c e  i n  f r e s h  m a t e r i a l ;  th e  s t r a n d s  o f  

s c le r e n c h y m a  above and below  th e  v a s c u l a r  bund les  do n o t  c o n n e c tI
them to  th e  e p id e r m is ;  and th e  k e e l  i s  rounded , and c o n ta i n s  a

r e l a t i v e l y  l a r g e  s t r a n d  o f  sc le re n c h y m a ,  by c o n t r a s t  w i th  th e  m id r ib  
/  I I ' i

w hich  i s  u s u a l l y  i n d i s t i n c t  and w i th  l i t t l e  o r  no s c le r e n c h y m a .
/  I

The l e a f  b la d e  ran g e s  i n  w id th  from narrow  to  m o d e r a te ly  b r o a d ,

and may be f l a t ,  c h a n n e l le d  o r  f o ld e d .  The k e e l  i s  ro u n d e d ,  i s  wide
i

i n  r e l a t i o n  to  i t s  d e p th ,  and has a l a r g e  s t r a n d  o f  s c le r e n c h y m a .

The r a t i o  o f  l a t e r a l  b u n d le s  i s  u s u a l l y  1 :1 ,  e x c e p t  i n  th e

s p e c i e s  w i th  th e  n a r r o w e s t  l e a v e s  such  as P. b u lb o s a  i n  w hich  i t  
j

a p p ro a c h e s  1 :2 ;  Sclerenchym a i s  w e l l  d e v e lo p e d ,  e s p e c i a l l y  a b a x i a l l y ,

and t a k e s  th e  form  o f  l e n t i c u l a r  s t r a n d s  ly in g  j u s t  be low  th eI
e p i d e r m i s .  The rounded m arg in s  o f  the  b lad e  a re  p r o v id e d  w i th  a

i

t h i c k  l a y e r  o f  sc le re n c h y m a .

The e p id e rm is  c o n s i s t s  o f  r a t h e r  l a r g e  c e l l s .  The b u l l i f o r m  c e l l s
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a re  we 11-d e v e lo p e d ,  b u t  n o t  i n d e n te d ,  and c o n s i s t  o f  c e l l s  w hich 

a re  o v a te  to  e lo n g a te - p y r i f o r m  i n  o u t l i n e .

S e c t .  CENISIA

This  s e c t i o n  has been l i t t l e  s t u d i e d  a n a t o m i c a l l y .  L iv in g
I

m a t e r i a l  o f  P. c e n i s i a  was n o t  a v a i l a b l e ,  s i n c e  a l th o u g h  s e e d  was 

o b t a i n e d  and grown i t  proved to  have been w rong ly  named.

The ran g e  o f  s i z e  o f  the  l e a f  b la d e  i s  s i m i l a r  to  t h a t  o f

s e c t .  Poa; th e  b lad e  i s  m o d e ra te ly  b ro ad  ( e x c e p t  i n  P . a n g u s t i f o l i a )
/

i n  b o th  s e c t i o n s ,  f l a t  o r  c h a n n e l le d .  Poyarkova (1965) d e s c r i b e s

th e  k e e l  o f  P. g r a n i t i c a  as t r i a n g u l a r ,  s i n c e  i t s  o u t l i n e  r e s e m b le s
i i

a t r i a n g l e  b u t  has a rounded apex . Her i l l u s t r a t i o n  o m its  th e  

l a t e r a l  p o r t i o n s  o f  the  b la d e ;  th e  k e e l  has  a m o d era te  bu n d le  

o f  s c le re n c h y m a  arid w e l l -d e v e lo p e d  b u l l i f o r m  c e l l s ,  th e  m id d le  c e l l s
I j

h a v in g  a more o r  l e s s  oblong  o u t l i n e  sh a p e .

S e c t .  COENOPOA

The l e a f  b la d e  i s  m o d e ra te ly  b r o a d ,  f l a t  to  c h a n n e l l e d .  The

k e e l  i s  p ro n o u n ce d ,  w ith  a w e l l -d e v e lo p e d  b u n d le  o f  s c le r e n c h y m a .

The r a t i o  o f  l a t e r a l  bundles  i s  in  the  range  from  1:3 to  1 :4 .

The b u n d le s  have a b a x ia l  and a d a x ia l  s t r a n d s  o f  s c le r e n c h y m a .  The
‘  I I

a b a x i a l  s t r a n d s  tend  to p r o j e c t  a l i t t l e  from  th e  s u r f a c e ,  w hereas
I  I

th e  a d a x i a l  s t r a n d s  to n o t  p r o j e c t .  Both s u r f a c e s  a r e  sm ooth .

The a c u t e l y  t a p e r e d  m argin  i s  rounded  a t  th e  ex trem e  apex .
I

The e p id e r m a l  c e l l s  o f  the  a d a x ia l  s u r f a c e  a re  s m a l l  and r e g u l a r .I iThose o f  th e  a b a x ia l  s u r f a c e  a re  s w o l le n  i n t e r c o s t a l l y .  The 

b u l l i f o r m  c e l l s  a re  sm a ll  and more o r  l e s s  i s o d i a m e t r i c .I i
S e c t .  HOMALOPOA

The a n a to m ic a l  s t r u c t u r e  o f  th e  l e a f  b la d e  i n  t h i s  s e c t i o n
I '

i s  v e r y  s i m i l a r  to  t h a t  o f  s e c t .  Macropoa. Both s e c t i o n s  a re

c h a r a c t e r i z e d  by the  p resen ce  o f  heavy a b a x ia l  g i r d e r s  o f  s c le re n c h y m a
i i  I

o f  t r a p e z o i d a l  o r  ob long o u t l i n e  a s s o c i a t e d  w i th  th e  p r im a ry  v e i n s .
i  I
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The p r i n c i p a l  f e a t u r e s  o f  s e c t .  Homalopoa o f  d i a g n o s t i c  v a lu e  a re  

t h e  p ro n o u n ce d  k e e l ,  th e  v e ry  w e l l - d e v e lo p e d  b u l l i f o r m  c e l l s ,  and

th e  t a p e r i n g  s e c t i o n  o f  th e  m arg in  o f  th e  b l a d e ,  w hich  t e r m in a t e s
(

i n  an a c u te  a p e x .

The l e a f  b la d e  i s  b road  to  v e r y  b ro a d ,  and may be f l a t ,  c h a n n e l l e d  

o r  f o l d e d .  The k e e l  i s  p ro m in e n t ,  and comes to  an a c u te  a p e x .  I t  

c o n ta i n s  a r a t h e r  s m a l l  s t r a n d  o f  sc le renchym a; th e  m id r ib  l a c k a
f

s c le r e n c h y m a .

The r a t i o  o f  l a t e r a l  bund les  v a r i e s  from around  1:3  to  1 :4 .
I I

The s m a l l e r  s e c o n d a ry  v e in s  a re  o n ly  s p a r s e l y  p r o v id e d  w i th  s t r a n d s
I i

o f  s c le r e n c h y m a ,  w hich may become e n l a r g e d l i n t o  g i r d e r s  on th e  a b a x i a l  

s i d e s  o f  t h e  l a r g e r  v e i n s .  The p r im a ry  v e in s  have heavy  g i r d e r s  

o f  a b a k i a l  s c le r e n c h y m a ,  the  g i r d e r s  h av in g  an ob lo n g  to  t r i a n g u l a r  

o u t l i n e .  T here  i s  a l s o  a s l e n d e r  a d a x ia l  s t r a n d .  The s u r f a c e s  o f  

th e  l e a f  b l a d e  a r e  more or less f l a t ,  though th e  a d a x i a l  s u r f a c e  may 

be s l i g h t l y  fu r ro w e d  above the  v e i n s .  The m a r g in s ,  as m en t io n e dI
a b o v e ,  a r e  a c u t e .

The e p id e r m a l  c e l l s  a re  o f  medium s i z e .  The b u l l i f o r m  c e l l s

a r e  l a r g e ,  w i t h  an e lo n g a te  ob long  o u t l i n e .  I n  one p r e p a r a t i o n  o f

P. c h a i x i i  t h e  l e f t - h a n d  and r i g h t - h a n d  zones o f  c e l l s  j o in e d  a c ro s s

th e  c e n t r e  o f  th e  m id r ib .

S e c t .  LEPTOPHYLLAE

The d i s t i n c t i v e  l e a f  a n a to m ic a l  s t r u c t u r e  o f  P. s t i r i a c a  p r o v id e s
i (

s t r o n g  s u p p o r t  f o r  th e  v iew  t h a t  i t s  e a r l i e r  i n c l u s i o n  i n  s e c t .  Poa

was e r r o n e o u s .  Mecenovid (1939) s t a t e d  the  t r a d i t i o n a l  v ie w  o f  th e

s y s t e m a t i c  p o s i t i o n  o f  P. s t i r i a c a , and i l l u s t r a t e d  th e  l e a f  anatom y.
i

He a p p e a r s  to  have  been  i n s u f f i c i e n t l y  aware o f  th e  a n a to m ic a l  

c h a r a c t e r i s t i c s  o f  s e c t .  Poa, how ever, and p e rh ap s  p l a c e d  undue em phas is
i I

on th e  s u p p o s e d ly  rh izo m ato u s  g ro w th -fo rm  o f  P. s t i r i a c a .

The l e a f  b l a d e  i s  v e ry  n a rro w , b u t  n o t  d i s p r o p o r t i o n a t e l y  t h i c k
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i n  r e l a t i o n  to  i t s  l e n g th .  The b la d e  i s  s t r o n g l y  f o l d e d ,  so t h a t
i

th e  a d a x i a l  s u r f a c e s  a lm os t  m ee t .  The o u t l i n e  o f  th e  a b a x i a l  s u r f a c e
I

i s  t h a t  o f  a sm ooth , a lm o s t  e l l i p t i c a l ,  c u rv e ;  th e  b u l l i f o r m  c e l l s
I

a re  sunken  and th e  m id r ib  i s  s t r o n g l y  convex , b u t  t h e r e  i s  no d i s t i n c t  

k e e l .

S in c e  th e  v e in s  i n  th e  m idd le  p o r t i o n  o f  e a c h  lim b o f  th e  b la d e

a re  a t  l e a s t  as l a r g e  as th e  v e i n  u n d e r  the  m i d r i b ,  no co m p a r iso n

i s  p o s s i b l e  i n  th e  normal way o f  th e  r a t i o  o f  p r im a ry  and s u b s i d i a r y  
I ) i

v e i n s :  s e e  f i g .  8 • The sc le ren c h y m a  i s  v e r y  w e l l  d e v e lo p e d .
t i

There i s  a r e n i f o r m  s t r a n d  o f  s c le ren ch y m a  in  th e  p o s i t i o n  n o rm a l ly

a s s o c i a t e d  w i th  th e  k e e l ,  w h ile  th e  m id r ib  la c k s  s c le r e n c h y m a .  The

p r i n c i p a l  l a t e r a l  v e in s  have p r o p o r t i o n a t e l y  s m a l l e r  a b a x i a l

t r a p e z o i d a l  g i r d e r s ,  and sm a l l  a d a x ia l  g i r d e r s  o f  more o r  l e s s  o b lo n g
I I /

o u t l i n e .  The se c o n d a ry  v e in s  l a c k  s c le ren c h y m a . The m a rg in s  o f  th e
/ (

b l a d e  have  an o u t l i n e  s i m i l a r  to  the  prow o f  a b o a t ,  and c o n t a i n  a 

t h i c k  U -shaped  s t r a n d  o f  s c le ren c h y m a .
I

The more o r  l e s s  f l a t  a d a x ia l  s u r f a c e s  e x h i b i t  th e  p e c u l i a r  

indumentum c h a r a c t e r i s t i c  o f  a number o f  s o u th e r n  h e m isp h e re  s p e c i e s
< I

o f  Poa ( V ic k e r y ,  1970), b u t  unknown i n  o t h e r  European  s p e c i e s  o f  P o a .
I . i I i

The h a i r s  a re  r a t h e r  s t i f f ,  w i th  s l i g h t l y  rounded  t i p s ,  and a r i s e

i n t e r c o s t a l l y  from  the  e p id e r m is .  A c u l e o l i ,  by c o n t r a s t ,  a lm o s t

a lw ays o c c u r  o n ly  above th e  v e i n s .  S im i la r  h a i r s ,  w i th  a c u te  t i p s ,
I  '

a re  o b s e rv e d  on th e  a d a x ia l  l e a f  s u r f a c e  o f  P. c o l e n s o i  from  New Z ealand^

se e  f i g .  9 .  B ig .  10 g iv e s  a com parable  draw ing o f  P. s t i r i a c a .

The b u l l i f o r m  c e l l s  a re  sm a l l  and more o r  l e s s  i s o d i a m e t r i c ,

d i f f e r i n g  l i t t l e  from th e  o t h e r  c e l l s  o f  th e  a d a x i a l  e p i d e r m i s .  TheyI
a re  r e c e s s e d  i n  a deep groove which a llo w s  th e  b l a d e  to  a d o p t  i t s

s t r o n g l y  f o ld e d  sh a p e .
i



162.

•0 çp

FIG. 8. Transverse section of leaf 

blade of Poa stiriaca.
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FIG. 9. Anatomy of leaf blade of 
Poa colensoi.
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FIG. 10. Anatomy of leaf blade of 
Poa stiriaca.
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S e c t .  MACROPOA

Two s u b s p e c ie s  o f  P. l o n g i f o l i a , w ith  s l i g h t l y  d i f f e r e n t  anatom ica l

f e a t u r e s ,  a r e  d e s c r i b e d  by Lohauss (1905) and Smirnov (1 9 6 5 ) .
i I I I I

T h e i r  d a t a  has  been  supp lem en ted  by my own o b s e r v a t i o n s  on P. s i b f r i c a .

The s e c t i o n  as a whole has  a d i s t i n c t i v e  a n a to m ic a l  s t r u c t u r e ,

due to  th e  c o n s id e r a b l e  deve lopm en t o f  a b a x ia l  g i r d e r s  o f  s c le r e n c h y m a ,

t r a p e z o i d a l  i n  s e c t i o n ,  l i n k i n g  th e  l a r g e r  b u n d le s  to  th e  e p i d e r m i s .

I n  t h i s  f e a t u r e  i t  re se m b le s  s e c t .  Homalopoa, w hich can  how ever be

d i s t i n g u i s h e d  on a n a to m ic a l  g rounds by i t s  much more s h a r p l y  p o i n t e dI
k e e l .

The l e a f  b l a d e  i s  m o d e ra te ly  b r o a d ,  f l a t  to  c h a n n e l l e d ,  w i t h  a 

rou n d ed  k e e l  and m id r ib .  There i s  l i t t l e  o r  no s c le re n c h y m a  w i t h i n  th e  

m i d r i b ,  and th e  p r i n c i p a l  v e i n  i s  c o n n e c te d  to  a t r a p e z o i d a l  g i r d e r

o f  s c le re n c h y m a  w i t h i n  the  k e e l .
i

The r a t i o  o f  l a t e r a l  b u n d le s  i s  1 : 1 ,  w i th  s m a l l e r  s u b s i d i a r y
I

b u n d le s  a lm o s t  e n t i r e l y  a b s e n t .  The b u n d le s  a re  l i n k e d  to  th e  a b a x i a l
I

e p id e r m is  by t r a p e z o i d a l  g i r d e r s  o f  s c le r e n c h y m a .  The a d a x i a l

e p id e r m is  has  a s t r a n d  o f  s c le ren c h y m a  o f  c i r c u l a r  to  o b lo n g  c r o s s -  
i

s e c t i o n  c o n n e c t in g  th e  s u r f a c e  to  a l i n e  o f  c o l o u r l e s s  c e l l s  w i th  

a s i m i l a r  a p p e a ra n c e  to  th o se  o f  th e  o u t e r  b u n d le  s h e a t h .

Sm irnov s u g g e s t s  t h a t  th e s e  l i n k i n g  c e l l s  may be w a t e r - c o n d u c t in g ;  

t h i s  would seem to  be u n l i k e l y ,  e x c e p t  p e rh a p s  by s im p le  d i f f u s i o n .I i
The e p id e r m a l  c e l l s  a re  s m a l l ,  w i th  a r e l a t i v e l y  t h i c k  w a l l  on 

th e  o u t s i d e  s u r f a c e .  The b u l l i f o r m  c e l l s  a r e  e lo n g a t e - o v o i d  i n

o u t l i n e ,  fo rm in g  a r a t h e r  n a rro w  though  deep zone . The a b a x i a l
/

s u r f a c e  i s  a l s o  g rooved  a t  p o i n t s  o p p o s i t e  th e  b u l l i f o r m  c e l l s ,  

a c c e n t u a t i n  g th e  *w ais t*  betw een th e  lim bs o f  th e  b l a d e  and i t s  m id d le

p o r t i o n .
?

The a n a to m ic a l  s t r u c t u r e  o f  P. l o n g i f o l i a  s u b s p .  f a g e to ru m  

d i f f e r s  i n n c e r t a i n  ways from th e  g e n e r a l i z e d  d e s c r i p t i o n  g iv e n  above .
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The p r i n c i p a l  d i f f e r e n c e  i s  t h a t  i t  has more o r  l e s s  e q u a l  g i r d e r s
I i  I

o f  s c le r e n c h y m a  on b o th  a b a x ia l  and a d a x ia l  s u r f a c e s .  The l e a f  b la d e  

i s  t h i n n e r ,  w i th o u t  an a i r  sp ace  i n  th e  m e s o p h y l l ,  and i s  f o ld e d  

r a t h e r  th a n  c h a n n e l l e d .

S e c t .  OCHLOPOA

The l e a f  b la d e  i s  na rrow  to  m o d e ra te ly  b ro a d ,  and i s  f l a t .
I

The k e e l  i s  p ro m in e n t ,  s u b a c u te  to  rounded , p r o j e c t i n g  as a r a t h e r  

n a r ro w  r i d g e ,  and has a s m a l l  s t r a n d  o f  s c le ren c h y m a . The m id r ib  

i s  f l a t ,  and l a c k s  s c le ren c h y m a .

S m all  s t r a n d s  o f  sc le ren c h y m a  a re  p r e s e n t  a d a x i a l l y  and a b a x i a l l y ,  

a d j a c e n t  to  th e  p r im a ry  b u n d le s .  The secondary  b u n d le s  g e n e r a l l y  

l a c k  s c le r e n c h y m a .  The r a t i o  o f  l a t e r a l  bund les  i s  a p p r o x im a te ly  1 :3 .

B o th  s u r f a c e s  a re  more o r  l e s s  smooth and f l a t ;  th e  e p id e r m a l  

c e l l s  a r e  q u i t e  l a r g e .  The b u l l i f o r m  c e l l s  a re  few , i s o d i a m e t r i c  

i n s k h a p e ,  and form  a narrow  band on each  s id e  o f  th e  m i d r i b .

The m a rg in  o f  th e  l e a f  b la d e  i s  o b t u s e ,  and c o n ta in s  a v e r y  s m a l l
/

s t r a n d s o f  s c le re n c h y m a .

S e c t .  OREINOS

I  have  n o t  found i t  p o s s i b l e  to  s tu d y  l e a f  s e c t i o n s  i n  members

o f  t h i s  s e c t i o n ,  owing to l a c k  o f  l i v i n g  m a t e r i a l  and th e  d i f f i c u l t y  
i (

o f  r e c o n s t i t u t i n g  d r i e d  s p e c im en s .  The fo l lo w in g  d e s c r i p t i o n  i s

b a s e d  on th e  a c co u n ts  o f  P. m ino r  and P. l a x a  in  Buschmann ( 1 9 4 2 ) ,

L ohauss (1905) and N a n n fe ld t  (1 9 3 5 ) .

The l e a f  b la d e  i s  t h i n ,  n a rro w  o r  v e ry  n a rro w , and i s  more o r
I

l e s s  i n r o l l e d .  The k e e l  i s  n o t  l a r g e ,  b u t  i s  rounded  and p r o j e c t i n g ,  

w hereas  th e  m id r ib  i s  f l a t .  The p r i n c i p a l  v e in  i s  o n ly  s p a r s e l y  

p r o v id e d  w i t h  sc le ren ch y m a  s t r a n d s ;  i n  P. m inor th e y  o c c u r  o n ly  

a b a x i a l l y ,  w h i le  i n  P. l a x a  th e  s t r a n d s  o c c u r  on b o th  s u r f a c e s .

The r a t i o  o f  l a t e r a l  b u n d le s  approaches  1 : 1; th e  d e t a i l s  o f  th e  

d ra w in g s  a r e  i n s u f f i c i e n t  to  a l lo w  a p r e c i s e  f i g u r e  to  be o b t a i n e d .
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The s c le ren c h y m a  o c c u rs  as t h i n  s t r a n d s  above and be low  th e  p r im a ry  

v e in s  i n  b o th  s p e c i e s .  The lim bs o f  the  b lad e  a re  t h i n ,  and t a p e r  to  

a rounded  m arg in  c o n ta i n in g  a t h i n  s t r a n d  o f  s c le r e n c h y m a .
i

The a d a x i a l  s u r f a c e  i s  more o r  l e s s  f l a t ;  th e  a b a x i a l  s u r f a c e
i

b u lg e s  s l i g h t l y  a round th e  p r im a ry  v e i n s .  The e p id e r m is  c o n s i s t s
i

m a in ly  o f  s m a l l  i s o d i a m e t r i c  c e l l s ,  b u t  i n  P. l a x a  th e y  become a
I (

l i t t l e  s w o l le n  i n t e r c o s t a l l y .  The b u l l i f o r m  c e l l s  a r e  q u i t e  l a r g e
I I

i n  th e  m id d le  o f  th e  zo n e ,  and range  from i s o d i a m e t r i c  to  e lo n g a t e  

i n  o u t l i n e .

S e c t .  POA

W ith th e  e x c e p t io n  o f  P. a n g u s t i f o l i a , the  members o f  t h i s  

s e c t i o n  have m o d e ra te ly  b ro ad  l e a f  b l a d e s ,  c h a n n e l l e d ,  w i th  a
i

m odest  rounded  k e e l .  The a d a x ia l  and a b a x ia l  s u r f a c e s  a r e  more o r
I / I

l e s s  f l a t ,  b u t  th e  a d a x ia l  s u r f a c e  may be fu rrow ed  above th e  l a r g e r  

v e i n s .

The r a t i o  o f  l a t e r a l  b u n d le s  ranges  from 1 :1  to  1 : 3 .  The s c l e r e n 

chyma i s  v e r y  w e l l  d e v e lo p e d ,  l i n k i n g  the  a d a x ia l  and a b a x i a l  s u r f a c e s  
. \ ) i

to  a l l  b u t  th e  s m a l l e s t  s u b s i d i a r y  v e in s  w i th  I - s h a p e d  g i r d e r s  w hich

a re  e s p e c i a l l y  t h i c k  on th e  a b a x ia l  s u r f a c e .  The s t r a n d  o fI
sc le re n c h y m a  i n  th e  k e e l  does n o t ,  however, c o n n e c t  w i th  th e  p r i n c i p a l  

v e i n .  The m arg in  i s  o b t u s e ,  and c o n ta in s  a s u b s t a n t i a l  s c le re n c h y m aI Î f
s t r a n d .

I

The e p id e rm a l  c e l l s  a re  m o d e ra te ly  l a r g e  and i s o d i a m e t r i c .

Those above th e  zone o f  s c le ren c h y m a  a d ja c e n t  to  th e  l a t e r a l  v e i n s
. , I

a r e ,  how ever ,  c o n s id e r a b l y  s m a l l e r .  The b u l l i f o r m  c e l l s  a re  p r o m in e n t ,I i I

th o s e  i n  th e  m idd le  o f  th e  zone h av in g  a p e a r - s h a p e d  o u t l i n e .
I

The a n a to m ic a l  s t r u c t u r e  o f  P. a n g u s t i f o l i a  d i f f e r s  q u a n t i t a t i v e l y
i

r a t h e r  th a n  q u a l i t a t i v e l y  from  th e  above d e s c r i p t i o n .  The l e a f - b l a d e  

i s  much n a r r o w e r ,  c h a n n e l le d  to  f o ld e d ,  b u t  w i th  a s i m i l a r l y  s m a l l  

k e e l .  The l e a f  s u r f a c e s  a re  n e a r l y  f l a t ;  the  r a t i o  o f  l a t e r a l  b u n d le s
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i s  a p p r o x im a te ly  1 :2 .  The s c le re n c h y m a  i s  w e l l - d e v e l o p e d ,  e s p e c i a l l y  

a b a x i a l l y ,  w i th  g i r d e r s  l i n k i n g  th e  v e i n s  to  b o th  s u r f a c e s ;  th e  

m a rg in s  o f  t h e  b la d e  a re  o b t u s e .  The e p id e r m a l  c e l l s  a re  o f  m o d era te
i i i

s i z e .  The b u l l i f o r m  c e l l s ,  w h i le  w e l l - d e v e l o p e d ,  t e n d  to  o ccupy  a
'v

n a r r o w e r  zo n e ;  th e  m id d le  c e l l s  a r e  a g a in  p e a r - s h a p e d  i n  o u t l i n e .

These q u a n t i t a t i v e  d i f f e r e n c e s  a re  to  be e x p e c t e d  i n  a r e l a t i v e l y  

x e r o p h i l i c  member o f  a p r e d o m in a n t ly  m e s o p h i l i c  s e c t i o n .

S e c t .  STENOPOA

Though t h i s  s e c t i o n  i s  one o f  th e  two l a r g e s t  s e c t i o n s  o f  Poa

i n  E u ro p e ,  w i t h  n in e  s p e c i e s ,  th e  a n a to m ic a l  d i f f e r e n c e s  b e tw een  th e

s p e c i e s  a r e  v e r y  m in o r .  A l l  have  r a t h e r  t h i n ,  n a r ro w  l e a v e s ,  w hich

a re  u s u a l l y  f l a t  to  c h a n n e l l e d  o r  som etim es i n r o l l e d ;  a l l  have  q u i t e

p ro m in e n t  ro u n d ed  k e e l s .  The k e e l  i s  n a r ro w  i n  r e l a t i o n  to  i t s  
{ i

h e i g h t ,  e x c e p t  i n  P . n e m o r a l i s  where i t  i s  r a t h e r  l e s s  s l a n d e r .
i

B undles  o f  s c le re n c h y m a  occupy  b o th  m id r ib  and k e e l ,  th e  m i d r i b  h a v in g  

a p a r t i c u l a r l y  l a r g e  s t r a n d  o r  g i r d e r  i n  P. s t e r i l i s ; m o s t  s p e c i e s
' I

have  g i r d e r s  o f  s c le r e n c h y m a ,  b u t  P. f l a c c i d u l a  i s  n o t a b l e  f o r  i t s
i

s t r a n d s .  The r a t i o  o f  l a t e r a l  b u n d le s  v a r i e s  be tw een  1:1 and 1 : 2 .  

S c le ren ch y m a  i s  q u i t e  w e l l  d e v e lo p e d  on b o th  s i d e s ,  th e  p r im a r y  v e in s

b e in g  a s s o c i a t e d  w i th  g i r d e r s ,  u s u a l l y  o f  l e n t i c u l a r  o u t l i n e ,  and
\

th e  s e c o n d a r y  v e i n s  h a v in g  s t r a n d s  b o th  above and be low . Owing to

th e  r e l a t i v e l y  l a r g e  s i z e  o f  th e  v a s c u l a r  b u n d le s  i n  r e l a t i o n  to  th e
/ / i

t o t a l  t h i c k n e s s  o f  th e  l e a f  b l a d e ,  th e  r e l a t i v e  q u a n t i t y  o f  s c le re n c h y m aI
i s  how ever l e s s  th a n  i n  o t h e r  s e c t i o n s  w i th  s c le re n c h y m a  g i r d e r s  

i I

s u c h  as s e c t .  Homalopoa. The a b a x i a l  s u r f a c e  may be f l a t ,  e . g .  i n
I

P. f l a c c i d u l a , o r  r i d g e d ,  e . g .  P. s t e r i l i s . The a d a x i a l  s u r f a c e  i s  

g e n e r a l l y  more u n d u l a t e ,  r a i s e d  (and  u s u a l l y  a c u l e o l a t e )  above th e
t

v e i n s  and g ro o v e d  be tw een  them . The b l a d e  t e r m i n a t e s  a b r u p t l y  i n  

a ro u n d ed  m a rg in  c o n t a i n i n g  a s m a l l  s t r a n d  o f  s c le r e n c h y m a .
I

The e p id e r m a l  c e l l s  a r e  g e n e r a l l y  o f  medium s i z e ,  b u t  a r e  u s u a l l y
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i n t e r r u p t e d  above and below th e  v e i n s .  The b u l l i f o r m  c e l l s  form  a 

r a t h e r  n a rro w  zone and a re  s c a r c e l y  in d e n te d  ( e x c e p t  i n  P. s t e r i l i s , 

where  th e y  occupy a d i s t i n c t  g ro o v e ) .

S e c t .  TICHOPOA

The l e a f  anatomy o f  P. com pressa  i s  s i m i l a r  to  t h a t  w hich i s  

found  i n  s e c t .  S tenopoa , to  which t h i s  s e c t i o n  i s  q u i t e  c l o s e l y  

a l l i e d .  The anatomy o f  a p u t a t i v e  i n t e r s e c t i o n a l  h y b r id  -  

P . X t a u r i c a  -  i s  d e s c r ib e d  i n  Poyarkova (1 9 6 6 ) ,  b u t  s i n c e  i t  does 

n o t  h e lp  to  c h a r a c t e r i z e  the  s e c t i o n s  from which i t s  p a r e n t s  a re

d raw n, i t  has been o m it te d  from the  a c co u n t .
/  /

The l e a f  b la d e  i s  m o d e ra te ly  b ro a d ,  f l a t  to  c h a n n e l l e d ,  w i th  a

p r o m in e n t ,  o b t u s e ,  k e e l .  The m id r ib  i s  s l i g h t l y  convex . The r a t i o  
I I

o f  l a t e r a l  b und les  ran g es  from  1:2  to  1 :3 .  The sc le re n c h y m a  i s

r a t h e r  p o o r ly  d e v e lo p e d ,  e x c e p t  f o r  a r a t h e r  s u b s t a n t i a l  s t r a n d  i n

th e  k e e l .  Only a few s t r a n d s  approach  the veins on th e  a d a x i a l  s i d e ;

t h e r e  i s  a l a r g e r  q u a n t i t y  o f  sc le renchym a a b a x i a l l y ,  w i th  g i r d e r s

fo rm in g  n a rro w  p i l l a r s  c o n n e c te d  to  th e  v e in s .  The s u r f a c e s  a re

more o r  l e s s  f l a t  and smooth on b o th  s i d e s .  The l e a f  m arg in  i s

o b t u s e ,  and c o n ta in s  a sm a l l  t r i a n g u l a r  s t r a n d  o f  s c le r e n c h y m a .
i

The e p id e r m a l  c e l l s  a re  r e l a t i v e l y  l a r g e ,  w i th  th e  w a l l s  o f  th o s e  on 

th e  a b a x i a l  s u r f a c e  somewhat th ic k e n e d .  The b u l l i f o r m  c e l l s  occupy

a deep U -shaped  c h a n n e l ,  and a re  more o r  l e s s  o v a te  i n  o u t l i n e .
t /■

6 .3  E p id e rm a l  c h a r a c t e r i s t i c s .

E p id e rm a l  c h a r a c t e r s  m en tioned  above a re  th o se  w hich a re  

e v i d e n t  i n  t r a n s v e r s e  s e c t i o n .  F u r th e r  f e a t u r e s  a r e  r e v e a l e d  by 

e p id e r m a l  s t r i p s ;  th e s e  f a i l e d  to  p ro v id e  any a d d i t i o n a l  c h a r a c t e r s  

f o r  th e  s e c t i o n a l  d e s c r i p t i o n s .

A g e n e r a l i z e d  d e s c r i p t i o n  o f  th e c e p id e rm is  i n  Poa i s  g iv e n  be low . 

V a r io u s  prob lem s s ta n d  i n  th e  way o f  a c h ie v in g  u s e f u l  r e s u l t s  from
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e p id e r m a l  s t r i p s .  One m ust t a k e  acco u n t  o f  the  d i f f e r e n c e s  be tw een  

th e  a d a x i a l  and a b a x ia l  s u r f a c e s ,  and between th e  p a r t s  o f  th e  e p id e r m is  

w hich a r e  above and betw een th e  v e i n s ;  the  ten d en cy  o f  s h o r t - c e l l s ,  

p r i c k l e s  and s to m a ta  to  r e p l a c e  one a n o th e r  m ust be a l lo w e d  f o r ;  

and some means o f  q u a n t i f y in g  such  c h a r a c t e r s  as th e  d e g re e  o f  s i n u o s i t y  

o f  th e  l o n g i t u d i n a l  w a l ls  o f  th e  l o n g - c e l l s  m ust be fo u n d .

F o r  t h i s  r e a s o n ,  o n ly  a g e n e r a l i z e d  d e s c r i p t i o n  o f  th e  e p id e rm is  

i s  p r a c t i c a b l e .  The u n s p e c i a l i z e d  c e l l s  o f  the  e p id e rm is  a r e  o f  

two b a s i c  t y p e s :  s h o r t - c e l l s  and l o n g - c e l l s .  The two ty p e s  u s u a l l y  

a l t e r n a t e  i n  l o n g i t u d i n a l  rows o r  * ^ i l e s ' .  In  g e n e r a l  th e  c e l l s

become s p e c i a l i z e d  in  d i f f e r e n t  ways a c c o rd in g  to  w h e th e r  th e  row
/

o f  c e l l s  i s  s u p r a c o s t a l  o r  i n t e r c o s t a l .

Over th e  v a s c u l a r  b u n d le s ,  th e  e p id e rm a l  c e l l s  a re  d i f f e r e n t i a t e d  

i n  t h r e e  ways. Stom ata  a r e  a b s e n t  from t h i s  r e g i o n ;  th e  l o n g - c e l l s  

become n a r r o w e r ,  b u t  a re  n o t  s i g n i f i c a n t l y  reduced  i n  l e n g t h ;  and th e  

s h o r t - c e l l s  a re  t ra n s fo rm e d  e d t h e r  i n to  a c u l e o l i  ( p r i c k l e s )  o r  i n t o  

p a i r s  o f  s i l i c a - c e l l s  and c o r k - c e l l s .  The r e g io n  a l s o  u s u a l l y  

c o n ta i n s  s i l i c a  b od ies  which a re  l o n g i t u d i n a l l y  e lo n g a t e  and havei
s i n u a t e  o u t l i n e s ,  o r  o c c a s i o n a l l y  a re  dum b-bell  shaped  (B lackm an,

1971, p .  773 , f i g .  12 ) .

Between th e  v a s c u l a r  b u n d le s ,  u n d i f f e r e n t i a t e d  s h o r t - c e l l s  a re
/

much r a r e r .  They a re  n o rm a l ly  t ra n s fo rm e d  in to  s to m a ta ,  w i th  

e i t h e r  dom e-shaped o r  p a r a l l e l - s i d e d  s u b s id i a r y  c e l l s .  P a i r e d  s i l i c a -  

c e l l s  and c o r k - c e l l s  a re  a l s o  fo u n d ,  t o g e t h e r  w i th  i n c o m p le t e ly  

d i f f e r e n t i a t e d  v e r s io n s  o f  th e s e  c e l l s .  M ic r o -h a i r s  a r e  g e n e r a l l y  

a b s e n t  from  European  s p e c i e s  o f  Poa , b u t  the  h a i r s  on th e  a d a x i a l
I !

i n t e r c o s t a l  s u r f a c e  o f  th e  l e a f  o f  P. s t i r i a c a  form  th e  one e x c e p t io n  

to  t h i s  r u l e .

6 .4  Stem anatom y.

M e tc a l f e  Is p e s s i m i s t i c  rem arks on the  u s e f u l n e s s  o f  a n a to m ic a l
i

c h a r a c t e r s  o f  th e  stem  (1960 , pp . x x x i  -  x x x i i )  a p p ly  v e r y  a p t l y
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to  th e  s i t u a t i o n  in  Poa. The d i f f i c u l t i e s  o f  m aking a com par ison
;

be tw een  th e  a n a to m ic a l  s t r u c t u r e  a t  d i f f e r e n t  l e v e l s  o f  th e  s te m ,
I

as w e l l  as o f  com paring d i f f e r e n t  s p e c i e s  and s e c t i o n s ,  a r e  so g r e a t
!

t h a t  th e y  r e n d e r  the  c h a r a c t e r s  a lm o s t  u s e l e s s .  Only th e  non- 

a n a to m ic a l  f e a t u r e s  o f  th e  s te m ,  such  as the  com pressed  s tem  o f  

s e c t .  T ic h o p o a ,  and th e  ten d en cy  o f  th e  s tem  to  become s c a b r i d  

tow ards  th e  apex in  s e c t .  S te n o p o a ,  a re  o f  p r a c t i c a l  d i a g n o s t i c  v a l u e .

T here  does a p p e a r  to  be a c o r r e l a t i o n  be tw een  th e  i n c r e a s e  i n  

s c a b r i d i t y  tow ards the  s tem  apex i n  s e c t .  S te n o p o a ,  and th e  f u s i o n  

o f  th e  bands o f  sc le ren ch y m a  i n t o  a s i n g l e  c o n t in u o u s  zone which 

e n c l o s e s  l e n t i c u l a r  s t r a n d s  o f  ch lo renchym a. T h is  te n d e n c y  i s

i l l u s t r a t e d  i n  s e c t i o n s  ta k e n  a t  v a r i o u s  l e v e l s  o f  th e  s tem  o f
(

P. g l a u c a  ( f i g .  1 1 ) .  The changes i n  th e  d i s t r i b u t i o n  o f  v a s c u l a r  

b u n d le s  a r e  r e l a t i v e l y  m in o r ;  s u b s i d i a r y  bu n d les  t e n d  to  d i s a p p e a r  

to w ard s  th e  apex . The ch lo renchym atous  l a y e r  a l s o  becomes t h i n n e r  

u p w a rd s ,  b e f o r e  becoming b ro k en  up i n t o  d i s c r e t e  l e n t i c u l a r  s t r a n d s .

The c e n t r a l  c y l i n d e r  o f  parenchyma te n d s  to  become l a r g e r  i n  p ropar t ion  

tp  th e  t o t a l  t h i c k n e s s  o f  th e  6 tem as th e  apex i s  a p p ro a c h e d .

D i f f e r e n c e s  betw een P. g l a u c a  and P. n e m o ra l i s  a r e  o f  t h r e e  

ty p e s  : P. g l a u c a  P . n e m o r a l i s

a) o u t l i n e  shape  a n g u la r  tow ards apex t e r e t e  a lo n g  whole l e n g t h

b) s e c o n d a ry  v . b . s  accom panied by many accom panied  by few o r  no
sc le ren c h y m a  s t r a n d s  s c le re n c h y m a  s t r a n d s

c)  m ain  s c l .  g i r d e r s  in d e n te d  n o t  o r  s l i g h t l y  i n d e n t e d .

The i l l u s t r a t i o n s  o f  s e c t i o n s  o f  th e  culm i n  K o n s t a n t in o v a  ( i9 6 0 )
I

and ^erb& nescu  (1969) a re  o f  l i t t l e  v a l u e ,  s i n c e  t h e  h e i g h t  a t  w hich 

th e y  a r e  made i s  n o t  s p e c i f i e d .  The fo l lo w in g  c o n c lu s i o n s  have been  

a r r i v e d  a t :  th e  i l l u s t r a t i o n  o f  th e  s tem  s e c t i o n  o f  P. s t e r i l i s

(K o n s ta n t in o v a )  was p ro b a b ly  c u t  a t  a low l e v e l ,  s i n c e  th e  ch lo renchym a
I , ,
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Q O Q S E p id e rm is

B l u n t - t i p p e d
p r i c k l e - h a i r  (P. s t i r i a c a )

A c u l e o l i  ( a c u t e -  
t i p p e d  p r i c k l e - h a i r s )

Chlorenchym a 
( l e n t i c u l a r  s t r a n d s )

Chlorenchym a 
( i n f i l l i n g  o r  m e s o p h y l l )

S c le ren ch y m a S c le renchym a

/  V a s c u la r  bund le I n n e r  and o u t e r  b u n d l e - s h e a t h

KEY to figures 8/ 9» 10 & 11.
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i s  shown i n  d i s c r e t e  l e n t i c u l a r  s t r a n d s .  A c o m p a r iso n  o f  th e  

i l l u s t r a t i o n  o f  th e  s tem  anatomy o f  P. p a l u s t r i s  ( ^ e r b a n e s c u )  w i th  

th e  s e c t i o n s  o f  th e  s tem  o f  P. g la u c a  ( f i g . 11 ) s u g g e s t s  t h a t  i n

P. p a l u s t r i s  th e  l e n t i c u l a r  s t r a n d s  o f  ch lo renchym a become exposed
/

tow ards  th e  s u r f a c e  b e fo r e  m erg ing  l a t e r a l l y .  The i l l u s t r a t i o n s  

o f  P. t r i v i a l i s  and P. s i l v i c o l a  (= P. t r i v i a l i s  s u b s p .  s i l v i c o l a ) 

a p p e a r  to  show t h a t  th e  p r im a ry  v a s c u l a r  b u n d le s  a r e  more d e e p lyt i I '

sunk i n t o  th e  c e n t r a l  parenchym atous c y l i n d e r  i n  t h e  fo rm e r  s u b s p e c i e s .
I

A nothe r  p a p e r  by Ç erbanescu  (1968) i l l u s t r a t e s  t r a n s v e r s e  s e c t i o n s  

o f  th e  stem s o f  P. s t e r i l i s  and P. s te p p e s  a (= P. r e l a x a ) .  I t  would 

seem t h a t  P. s t e r i l i s  l%as r a t h e r  w id e r  bands o f  c h lo re n ch y m a  i n  th e  

u p p e r  p a r t  o f  th e  s te m ,  w hereas P. r e l a x a  has a l a r g e r  number o f  

s e p a r a t e  bands o f  ch lo renchym a.

6 ,5  Root anatom y.

The type  o f  w a l l  t h i c k e n in g  o f  th e  endoderm al c e l l s  o f  th e  ro 6 t

i s  o f  s y s t e m a t i c  v a l u e .  This s u r p r i s i n g l y  c r y p t i c  c h a r a c t e r  was

e x p lo r e d  by C h r tek  & J i r i s e k  (1 9 6 5 a ) ,  who found t h a t  th e  d i s t r i b u t i o n  

o f  th e  d i f f e r e n t  ty p e s  o f  t h ic k e n in g  came c lo s e  to  a g r e e in g  w i th  

th e  s e c t i o n a l  d i v i s i o n s  o f  th e  g e n u s .  S ince  t h e i r  d a t a  w e re n n o t  

t a k e n  i n t o  a c c o u n t  by me u n t i l  I  had a l r e a d y  r e v i s e d  th e  c l a s s i f i c a t i o n  

o f  th e  g ro u p ,  t h i s  ag reem en t  i s  a l l  th e  more s t r i k i n g .

O th e r  g r a s s  g e n e ra  were a l s o  i n v e s t i g a t e d  by C h r te k  & J i r i s e k .

The genus F e s tu c a  shows U -shaped  th ic k e n in g  th r o u g h o u t .  Buschmann’s

o p i n io n  t h a t  B e l l a r d i o c h l o a  s h o u ld  be in c lu d e d  i n  Poa (Buschmann,

1952) i s  n o t  s u p p o r te d  by the  e v id e n c e  o f  th e  r o o t  en d o d e rm al  c e l l
/

t h i c k e n in g  ( F r i e n d e n f e l t ,  1904; C ou tzen , 1 9 0 6 ) ,  s i n c e  i t  a l s o  has  

U -shaped  t h i c k e n i n g .  Table  6 .3  s e t s  o u t  th e  f o u r  ty p e s  o f  t h i c k e n i n g  

w hich  a re  o b s e rv e d  i n  Poa . I t  has n o t  been p o s s i b l e  to  add to  t h i s  

i n f o r m a t io n .
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TABLE 6 .3  Types o f  root  endodermal c e l l  t h ic k e n in g .

( i )  C e l l s  U - th ic k e n e d :  S e c t ,  OREINOS ( P. l a x a )
/

( i i )  C e l l s  0 - th i c k e n e d :  S e c t ,  OCHLOPOA ( P. a n n u a , P . s u p i n a )

S e c t ,  POA ( P. p r a t e n s i s )
(

S e c t ,  STENOPOA ( P. n e m o r a l i s , P. g l a u c a .

P. p a l u s t r i s , P. s t e r i l i s )

S e c t ,  TICHOPOA ( P. c o m p re s sa )

( i i i )  C e l l s  r a d i a l l y  e lo n g a te :

S e c t .  HOMALOPOA ( P. c h a i x i i , P . r e m o ta )I
( i v )  C e l l s  i n t e r m e d ia t e  between U- and 0 - th i c k e n e d :

1 1 1 /
S e c t .  BOLBOPHORUM ( P. a l p i n a , P. b a d e n s i s ,

i
P. b u l b o s a , P . m o l i n e r i ) 

Sectt.CENISIA (P . c e n i s i a )
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The r e s u l t s  o f  the  s tu d y  o f  r o o t  endoderm al c e l l  t h i c k e n i h g  

a l l o w  two m ain  c o n c lu s io n s  to  be drawn. F i r s t l y ,  s e c t .  Homalopoa 

and s e c t .  O r e in o s ,  a l r e a d y  r e g a rd e d  as t a x o n o m ic a l ly  r a t h e r  i s o l a t e d

f ro m  th e  o t h e r  European s e c t i o n s  o f  Poa , each  have  a w e l l - d e f i n e d
i

ty p e  o f  t h i c k e n i n g .  In  v iew  o f  th e  f a c t  t h a t  s e c t .  Homalopoa i s  

g e n e r a l l y  r e g a rd e d  as q u i t e  c l o s e l y  r e l a t e d  to  s e c t .  M acropoa , the  

members o f  w hich ( P. s i b i r i c a , P. l o n g i f o l i a ) were n o t  s t u d i e d  by

C h r te k  & J i r i s e k ,  an i n v e s t i g a t i o n  o f  t h e s e  s p e c i e s  would be i n t e r e s t i n g .
/ i /■

S e c o n d ly ,  th e  s e c t i o n s  w i th  0 -sh a p e d  th ic k e n in g  m o s t ly  have  a low land  

d i s t r i b u t i o n  i n  Europe; th o se  t l t h  th e  i n t e r m e d ia t e  ty p e  a r e  l a r g e l y

d i s t r i b u t e d  i n  montane h a b i t a t s .  An e c o l o g i c a l  c o r r e s p o n d a n c e  i s
\

t h e r e f o r e  s u g g e s t e d .

6 .6  A na tom ica l  e v id e n c e  in  r e l a t i o n  to  c l a s s i f i c a t i o n .

A na tom ica l  c h a r a c t e r s  a re  n o t  n o rm a l ly  employed i n  keys  f o r
1

th e  i d e n t i f i c a t i o n  o f  s p e c i e s  o r  o t h e r  g ro u p s ,  s i n c e  s p e c i a l i z e dI
p r e p a r a t i v e  p ro c e d u re s  a re  needed  to  r e v e a l  them. There  a r e  a 

few e x c e p t io n s  to  t h i s  s t a t e m e n t  i n  th e  f l o r i s  t i c  l i t e r a t u r e ;  

f o r  ex am p le ,  Ghiça  & B e ld ie  (1972) in  volume X II  o f  th e  F l o r a  o f  

Romania r e f e r  to  the  s i z e  o f  th e  lumen in  s c le re n c h y m a  c e l l s  i n

th e  members o f  s e c t .  Bolbophorum. Buschmann (1942) r e f e r s  to  th e
\

w id th  o f  th e  * c a r t i l a g i n o u s  m argin* o f  the  members o f  th e  same

group*s  l e a v e s  ; t h i s  c h a r a c t e r  i s  th e  same as th e  w id th  o f  th e
i

m a r g in a l  band o f  s c le ren ch y m a  r e v e a le d  in  t r a n s v e r s e  s e c t i o n s .
t

There i s  ag reem en t be tw een the  d i s t r i b u t i o n  o f  a number o fI
a n a to m ic a l  c h a r a c t e r s  and th e  s e c t i o n a l  d i v i s i o n s  o f  th e  g e n u s ,

w hich  d e m o n s t ra te s  t h a t  a n a to m ic a l  v a r i a t i o n  o c c u r s  i n  p a r a l l e l
I

w i th  m o rp h o lo g ic a l  v a r i a t i o n .  The a n a to m ic a l  f e a t u r e s  o f  th e
/

s p e c i e s  s t u d i e d  a re  s u f f i c i e n t l y  v a r i e d  to  a l lo w  th e  u se  o f  

t h e s e  c h a r a c t e r s  i n  a l l o c a t i n g  non-E uropean  s p e c i e s  to  E u ropean



177.

s e c t i o n s ,  b u t  s i n c e  n o t  a l l  s p e c i e s  o c c u r r in g  i n  Europe have  been  
i  i

s t u d i e d  a n a to m ic a l l y  up to  the  p r e s e n t  t im e ,  th e  a c c o u n t  o f  
i I j

a n a to m ic a l  f e a t u r e s  found to  d a te  may need to  be m o d i f i e d  to  ta k e

a c c o u n t  o f  t h e s e  s p e c i e s .  F u r th e r  work a ls o  needs  to  be done

on th e  a n a t o m i c a l l y  unknown o r  less -know n  g ro u p s :  s e c t .  O r e in o s ,

s e c t .  C e n i s i a  and s e c t .  Nanopoa i n  p a r t i c u l a r .  Where s u b s e c t i o n a l

d i v i s i o n s  may o f f e r  th e m s e lv e s ,  p a r t i c u l a r l y  i n  th e  l a r g e r  s e c t i o n s

su c h  as s e c t .  S te n o p o a ,  a n a to m ic a l  c h a r a c t e r s  may h e lp  to  d e f i n e

them . F i n a l l y ,  th e  an a to m ic a l  c h a r a c t e r s  o f  th e  p a n i c l e  and
/

s p i k e l e t  p a r t s  o f f e r s  a c o m p le te ly  un touched  f i e l d  o f  p o t e n t i a l l y  

u s e f u l  taxonom ic  c h a r a c t e r s .



178.

CHAPTER 7 . E v a lu a t io n  o f  taxonom ic  c h a r a c t e r s  w i t h i n  p a r t  o f  

s e c t i o n  S te n o p o a .

7 .1  P u rp o se  o f  s tu d y in g  th e  *P. s t e r i l i s  group* i n  d e t a i l .

S e c t .  S tenopoa  i s  one o f  th e  two l a r g e s t  s e c t i o n s  o f  Poa in
/

E u ro p e ,  and p ro b a b ly  c o n ta in s  th e  g r e a t e s t  number o f  s p e c i e s  on a 

w o r ld -w id e  b a s i s  compared to  s e c t .  Bolbophorum ( w i th  an e q u a l

number o f  s p e c i e s  i n  Europe) o r  to  any o t h e r  non -E uropean  g r o u p in g s .
{

S e c t i o n s ,  l i k e  t a x a  o f  o t h e r  r a n k ,  v a ry  i n  th e  c h a r a c t e r s  u sed

to  d e f i n e  them; v a r i a t i o n  i n  th e  s p e c i e s  o f  w hich th e y  a r e  made up

i s  e q u a l l y  an a t t r i b u t e  o f  th e  s e c t i o n s  to  which th e y  b e lo n g .
I I

In  th e  c l a s s i f i c a t i o n  o f  s e c t .  S te n o p o a ,  we t h e r e f o r e  come a c ro s s
/  I

a p ro b le m  w hich i s  ana logous  to  th e  problem s posed  by a h i g h l y
i  /

v a r i a b l e  s p e c i e s .  As i n  th e  c a s e s o f  such  a s p e c i e s ,  where th e
< s

c h o ic e  o f  d i f f e r e n t  i n f r p s p e c i f i c  c a t e g o r i e s  i s  i n f l u e n c e d  by th e  

ty p e  o f  v a r i a t i o n  e n c o u n te re d ,  t h e r e  i s  a s i m i l a r  r an g e  o f  * i n f r a -  

s e c t i o n a l *  c a t e g o r i e s  -  s u b s e c t i o n s ,  s e r i e s ,  and s p e c i e s  -  from

w hich  th e  ta x o n o m is t  may choose th e  ran k  a p p r o p r i a t e  to  th e  v a r i a t i o n(
w i t h i p  th e  s e c t i o n .  The group o f  s p e c i e s  a s s o c i a t e d  w i th  P. s t e r i l i s  

l e n d s  i t s e l f  to  such  a s tu d y ,  where th e  d i s t r i b u t i o n  o f  a l l  th e  

p o t e n t i a l l y  u s e f u l  c h a r a c t e r s  can be e v a lu a t e d .

D u r in g  my r e v i s i o n  o f  th e  European  F oae , one o f  th e  m ostI
t r i c k y  p rob lem s was th e  naming o f  m a t e r i a l  from SE Europe w hich

came u n d e r  th e  g e n e r a l  name o f  P. s t e r i l i s . The i n i t i a l  p u rp o se*
o f  t h i s  s t u d y  was thus  to  r e c o n c i l e  c o n f l i c t i n g  t r e a t m e n t s  i n  the  

d i f f e r e n t  F l o r a s ;  to  t e s t  th e  c h a r a c t e r s  used  f o r  d i s t i n g u i s h i n g  

th e  v a r i o u s  t a x a ;  and th e n  to  i d d n t i f y  the  a v a i l a b l e  m a t e r i a l .

The work p r o v id e d  an i n s i g h t  i n t o  the  v a r i a b i l i t y  o f  some o f  th e  

c h a r a c t e r s  u s e d ,  and i f  th e  r e s u l t s  o f  th e  s tu d y  a r e  r a t h e r  n e g a t i v e ,  

t h i s  o n l y  p o i n t s  o u t  the  in a d e q u a c ie s  o f  an o r th o d o x  a p p ro a c h  to  th e  

s t u d y  o f  su c h  g ro u p s .
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7 .2  S y s te m a t ic  and n o m e n c la tu ra l  s u rv e y .
k /

In  1753, L innaeus d e s c r ib e d  P. n e m o r a l i s , and i n  1759 h i s  

System a N a tu ra e  c o n ta in e d  the  d e s c r i p t i o n  o f  a r e l a t e d  s p e c i e s ,
i i

P. p a l u s t r i s . This p a i r  o f  s p e c i e s  formed th e  b a s i s  o f  s e c t .
I I

S te n o p o a  D u m o rtie r  (1 8 2 3 ) ,  a l th o u g h  a n o th e r  s p e c i e s  now i n c l u d e d  in
i

t h i s  s e c t i o n  had been d e s c r ib e d  e a r l i e r :  P. g l a u c a  Vahl (1 7 9 0 ) .
i

The d a te  o f  d i s c o v e r y  o f  th e  P. s t e r i l i s  g roup  can  be t a k e n  as

1808, when F .A.M. von B B e b e rs te in  d e s c r ib e d  P. s t e r i l i s  i n  h i s

F l o r a  t a u r i c o - c a u c a s i c a .  The p re s e n c e  o f  s i m i l a r  form s i n  d ry

d u b -M e d i te r ra n e a n  h a b i t a t s  in  th e  c o a s t a l  a re a s  o f  U k ra in e  was

r e c o g n i z e d  o n ly  r e c e n t l y .  The n e x t  s p e c ie s  to  be named was B e s s e r* s

P. v e r s i c o l o r  from u p p e r  P o d o l i a ,  "p rope  J a o r l i k " .  T h is  l o c a l i t y

c a n n o t  be t r a c e d ;  th e  type  m a t e r i a l  was c o l l e c t e d  by D. A n d rz e io w sk i ,

p a r t  o f  whose h e rb a r iu m  came to  r e s t  in  h e rb .  K iev (KW). E n q u i r i e s

made to  t h a t  h e rb a r iu m  f a i l e d  to  l o c a t e  the  type  m a t e r i a l  o f

P. v e r s i c o l o r , the  e x a c t  i d e n t i t y  o f  which i s  c r u c i a l  to  th e
I  I  i

n o m e n c la tu re  o f  th e  w e s te rn  members o f  th e  g ro u p .

L a t e r  acco u n ts  o f  members o f  the  P. s t e r i l i s  g roup  can  be
I

d i v i d e d  i n t o  two main p a r t s :  a ccoun ts  o f  th e  f l o r a  o f  c e n t r a lA A s ia *
i i  I

(by R u s s ia n  a u th o r s )  and o f  s o u th -w e s t  A s ia  (by N .L . B o r ) ;  and 

f  l o r i s  t i c  a c co u n ts  o f  v a r io u s  t e r r i t o r i e s  in  s o u t h - e a s t  E u ro p e ,
I

e . g .  K i t .  i n  S te u d e l  (1 9 4 1 ) ,  K erne r  (1 8 6 4 ) ,  B lo c k i  (1 8 6 5 ,  1 8 8 7 ) ,
i

A sc h e rso n  & G raebner (1 9 0 0 ) .

The work on th e  g r a s s e s  o f  s o u th -w e s t  and C e n t r a l  A s ia *  has  

l a r g e l y  been  u n d e r ta k e n  as p a t t  o f  the  p r e p a r a t i o n  o f  a F l o r a ;

f o r  t h i s  r e a s o n ,  t h e r e  i s  no s i n g l e  taxonomic t r e a t m e n t  c o v e r in g
/ i i ■

th e  w hole a r e a  o f  d i s t r i b u t i o n  o f  the  group (from  th e  Pam ir  and A l t a i  
___________________________________________i_________________________________________________________________________________________________________

*Note  : " C e n t r a l  A s ia"  i s  u se d  h e re  to  mean S o v ie t  C e n t r a l  A s i a ,  

i . e .  s r e d n i i  A z i ^ a , ( l i t .  "m idd le  A s i a " ) .
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m o u n ta in s  in  the  e a s t  to  A n a to l i a  and I r a n  i n  th e  s o u th - w e s t  and 

th e  s o u th e r n  U ra l  m oun ta ins  i n  th e  n o r t h - w e s t ) .  F l o r a  SSSR v o l .  2 , 

1934, i n  w hich the  a c c o u n t  o f  Poa was p r e p a r e d  by R. Yu. R o z h e v i t s ,
i

is v e r y  u n s a t i s f a c t o r y  s in c e  i t s  d e s c r i p t i o n s  a r e  e x t r e m e ly  s k é tc h y
1 / 

and u n c r i t i c a l ,  and i t s  key does n o t  work; The m ost  s a t i s f a c t o r y
)

m odern a c c o u n ts  a re  th o se  o f  Bor (1970) and T sv e le v  (1 9 6 8 ) .

F o l lo w in g  the  e a r l y  d i s c o v e r i e s  i n  s o u t h - e a s t  E u ro p e ,  p l a n t s

s i m i l a r  to  th o se  d e s c r ib e d  from  th e  Caucasus m ts .  and from  Krym

sub  P. s t e r i l i s  were c o l l e c t e d  i n  the  T ra n sc a u c asu s  m ts .  o f  what 
/ t

i s  now p a r t  o f  e a s t e r n  T urkey . T r a u t v e t t e r  named t h e s e  P. a r a r a t i c a .

The two s p e c i e s  have s in c e  been  g r e a t l y  c o n fu s e d ,  and th ough  b o th

s p e c i e s  a r e  s t a t e d  by Bor (1970) to  e x te n d  from Turkey  to  K ash m ir ,

my im p r e s s io n  o f  m a t e r i a l  u n d e r  th e s e  two names i s  t h a t  p l a n t s  from

T u rk e y ,  I r a n  and A fg h a n is ta n  form a s i n g l e  p o ly m o rp h ic  complex and

P. a r a r a t i c a  i s  much more r e s t r i c t e d  i n  i t s  d i s t r i b u t i o n :  m t.  A r a r a t

(now c a l l e d  Agri Dag) and Suphan Da§'. N e i th e r  m atch es  th e  m a t e r i a l

f rom  th e  n o r th e r n  Caucasus and Krym ( t r u e  P. s t e r i l i s ) ;  a new name

t h e r e f o r e  ap p ears  to  be r e q u i r e d  f o r  th e  w id e sp re a d  ta x o n  i n  th e
/

A n a to l i a n - I r a n ia n -A fg h a n - K a s h m ir  r e g i o n .  I t  has  n o t  p ro v e d  p o s s i b l e
I

to  l o c a t e  such  a name, s in c e  f i r s t  th e  m a t e r i a l  from  c e n t r a l  A s ia  

m u st  be i n c lu d e d  i n  th e  s tu d y .

P. a t t e n u a t e , a n o th e r  s p e c i e s  c l o s e l y  r e l a t e d  to  t h i s  g r o u p ,
I

was d e s c r i b e d  in  1835 by T r in iu s  from p l a n t s  c o l l e c t e d  i n  th e  A l t a i  

m ts .  I t s  l i m i t s  a re  n o t  a g re e d  upon; T sve lev  (1968) g iv e s  i t s  

d i s t r i b u t i o n  as e x te n d in g  from  D zhungaria  and w e s t e r n  S i b e r i a  to  

S i n k ia n g ,  n o r th e r n  M ongolia  and C h ina ,  w i th  P. d a h u r i c a  T r i n .  

and P. b o t r y o id e s  T r in .  i n  synonymy. An e a r l i e r  r e v i s i o n  o f  th e  

xame g roup  ( P a z i i ,  1962) came to  th e  c o n c lu s io n  t h a t  much o f  th e

m a t e r i a l  named as P. a t t e n u a t e  from  c e n t r a l  A s ia  was i n  f a c t  to  be
I  I

r e g a r d e d  as P. l i tw in o w ia n a  Ovcz. and P. r e l a x a  Ovcz. F u r t h e r
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d i f f i c u l t i e s  a re  e n c o u n te re d  owing to  e r r o r s  i n  th e  t y p i f i c a t i o n  o f  

P. l i t w i n o w i a n a  Ovcz; i t  a p p e a rs  (T s v e le v ,  1968) t h a t  th e  type  

o f  P. a l b e r t i i  Regel i s  now re g a rd e d  as i d e n t i c a l  w i th  th e  m a t e r i a l  

l a t e r  d e s c r i b e d  as P. l i tw in o w ia n a ; P. a l b e r t i i  t h e r e f o r e  becomest
th e  c o r r e c t  name f o r  t h i s  g ro u p .

E v i d e n t l y  much o f  th e  n o m e n c la tu r a l  f l u i d i t y  r e s u l t s  from  

d i f f e r i n g  i n t e r p r e t a t i o n s  o f  th e  deg ree  o f  v a r i a b i l i t y  o f  th e  

t a x a  o f  th e  P. s t e r i l i s  g ro u p .  T y p i f i c a t i o n  o f  th e  o r i g i n a l  namesI
c l e a r l y  becomes im p o r ta n t .

The n o m e n c la tu r a l  h i s t o r y  o f  th e  s o u t h - e a s t  E u ropean  members 

o f  th e  P. s t e r i l i s  group has s u f f e r e d  from s i m i l a r  p ro b le m s :  

mis i d e n t i f i c a t i o n  o f  m a t e r i a l ,  d i f f e r i n g  i n t e r p r e t a t i o n s  o f  th e  

d i s t r i b u t i o n  o f  t a x a ,  and an in a d e q u a te  a p p r e c i a t i o n  o f  t h e  v a r i a b i l i t y  

o f  th e  g roup  (and  the  p l a s t i c i t y  o f  p h e n o ty p e s ) .  In  a d d i t i o n ,  th e  

te n d e n c y  o f  c o l l e c t o r s  to  s p e c i a l i z e  i n  c e r t a i n  w e ll-know n  l o c a l i t i e s  

has  l e d  to  a  c o n c e n t r a t i o n  o f  specim ens from th e s e  s i t e s  i n  a l l  th e  

m ain  E u ropean  h e r b a r i a .

My t r e a t m e n t  r e c o g n iz e s  f i v e  t a x a  from E urope; o f  t h e s e ,  

f o u r  a r e  t r e a t e d  as s p e c i e s ,  and one s p e c i e s  i s  d iv id e d  i n t o  two 

s u b s p e c i e s .  These a r e :  P. s t e r i l i s  (Krym, C a u c a su s ) ;  P . r e l a x a

( s y n . : P . s t e p p o s a  ( K r y l . )  R o z h e v .) ;  P. v e r s i c o l o r  B e s s . ;  and 

P. p a n n o n ic a  K e r n . , s u b sp .  p a n n o n ic a  and s u b sp .  s c a b r a  ( K i t . )  So6 .

The d i s t r i b u t i o n  o f  the  two s u b s p e c ie s  o f  P. p a n n o n ic a  i s  n o t  y e t
i

f u l l y  worked o u t ,  as n e i t h e r  r e c o r d s  from F l o r a s ,  n o r  th e  d i s t r i b u t i o n s

g iv e n  i n  v a r i o u s  p a p e rs  ( e . g .  § e rb S n esc u ,  1968; D ih o ru ,  1968) can  
i  /  1

be r e l i e d  u pon . Specimens which I  have examined from  v a r i o u s  h e r b a r i a ,
i f

p a r t i c u l a r l y  th o s e  a t  BM, BR, E and K, have p e r m i t t e d  me to  draw  up 
i

a t e n t a t i v e  d i s t r i b u t i o n  map o f  th e  t a x a  which o c c u r  o u t s i d e  th e  USSR»
( Î f

see  map 7 .1  (p .  20 6 ) .
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7 .3  Comparison o f  p u b lish e d  trea tm ents  o f  the P. s t e r i l i s  group

w i th  th e  sy s te m  a d o p te d  f o r  F l o r a  E u ro p a e a .

A sch e rso n  & G ra e b n e r  (1900) r e c o g n iz e  f o u r  m ain  s u b d iv i s io n s  

o f  th e  *group s p e c i e s  * P. s t e r i l i s  w hich a r e  i n  b ro a d  ag reem en t  

w i th  my t r e a t m e n t  r e g a r d in g  th e  d e l i m i t a t i o n  o f  th e  t a x a ,  b u t  w hich 

d i f f e r  o v e r  th e  c h o ic e  o f  r a n k .  T ab le  7 .1  l i s t s  th e  e q u i v a l e n t s ,  

a lo n g  w i th  th e  synonyms c i t e d  by A sch e rso n  & G ra e b n e r .  T h e i r  

t r e a t m e n t  i s  l e a s t  s a t i s f a c t o r y  where i t  c o n fu s e s  P . s c a b r a  K i t .  

w i th  P. s t e r i l i s  B i e b . ;  n e v e r t h e l e s s  th e  m easu re  o f  ag re e m e n t  be tw een  

th e  two t r e a tm e n t s  i s  q u i t e  l a r g e .  By f i r s t  e q u a t i n g  P. s c a b r a  and 

P. s t e r i l i s  and th e n  r e a l i s i n g  t h a t  Crimean m a t e r i a l  does n o t  m atch  

m a t e r i a l  from  Hungary and Romania, A sch e rso n  & G ra e b n e r  t u r n  a 

co m p le te  c i r c l e ;  i t  i s  s u r p r i s i n g  t h a t  Poyarkova  (1965) s h o u ld  

r e g a r d  P. b i e b e r s t e i n i i  as w o r th y  o f  s p e c i f i c  r a n k ,  i n  v iew  o f  

i t s  h i s t o r y  as a ' s u b s p e c i e s  o f  a s u b s p e c i e s * .

The g r e a t  v a r i a b i l i t y  shown by P. s t e r i l i s  i n  th e  Crimea 

was r e c o g n iz e d  by P ro k u d in  ( i n  V u l* f ,  1951) i n  a n o te  u n d e r  t h a t  

s p e c i e s  i n  F l o r a  Kryma v o l .  1 ( p a r t  4 ) :

" P. s t e r i l i s  B ie b .  D i s t r i b u t i o n :  C r im e a n -C au c a s ia n  Endemic s p e c i e s .  

Crimean m a t e r i a l  cf t h i s  s p e c i e s  a p p e a rs  h e te r o g e n e o u s .  C o n s id e ra b le  

v a r i a t i o n  i n  s e p a r a t e  c h a r a c t e r s  was o b s e r v e d .  T hus , b e s id e s  

specim ens  i n  w hich th e  s tem  i s  s c a b r i d  a lo n g  i t s  whole l e n g t h ,  one 

e n c o u n te r s  spec im ens  w i th  a lm o s t  smooth cu lm s .  The w id th  o f  th e  

leaves and th e  d e g re e  o f  d iv e r g e n c e  o f  them from  th e  s te m  i s  a l s o  

v e r y  v a r i a b l e .  One can  o b s e rv e  d i f f e r e n c e s  i n  th e  p u b e sce n c e  o f  th e  

r h a c h i l l a  ( from  t h i c k l y  p i l o s e  to  a lm o s t  g l a b r o u s ) .  I n  a s e r i e s  o f  

spec im ens  a p ro n o u n ced  u n i t e d  t u f t  o f  h a i r  was o b s e rv e d  a t  th e  base  

o f  th e  lemma ( i n  t y p i c a l  spec im ens  o f  P. s t e r i l i s  th e  lemma la c k s  

a w o o l ly  t u f t  o f  h a i r s  a t  th e  b a s e )  and some o t h e r  v a r i a t i o n  o f
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c h a r a c t e r s  o c c u r s .  I t  i s  i n t e r e s t i n g  to  n o te  t h a t  above a l l ,  th e  

b u lk  o f  th e  specim ens w i th  c h a r a c t e r s  d i f f e r e n t  from  th o s e  o f  th e  

t y p i c a l  P. s t e r i l i s  o c c u r  on l im e s to n e  in  m o u n ta in  p a s t u r e s .  On 

th e  whole one can  d i s t i n g u i s h  specim ens from y a y la s *  i n  th e  s o u th  

th ro u g h  l e s s e r  s c a b r i d i t y  o f  th e  culm , b r o a d e r  l e a v e s ,  an a lm o s t  

g l a b r o u s  r h a c h i l l a ,  clumps o f  wool a t  th e  base  o f  th e  lemma, and 

c e r t a i n  o t h e r  c h a r a c t e r s . "

I  have  exam ined a s h e e t  o f  P. s t e r i l i s  w hich a p p e a rs  to  b e a r  

a  l a b e l  i n  B i e b e r s t e i n * s  han d , and which may t h e r e f o r e  be a c o - ty p e  

o r  i s o t y p e  ( h e r b .  CGE) w ith  th e  fo l lo w in g  c h a r a c t e r s ;  th e  culm  i s  

s c a r c e l y  s c a b r i d ;  th e  p a n ic l e  a t t a i n s  5 .5  cm i n  l e n g t h ;  th e  

p a n i c l e  b ra n c h e s  a re  in  p a i r s  ( to  t h r e e  t o g e t h e r  a t  m o s t ) ; and 

th e  s p i k e l e t s  a r e  r e l a t i v e l y  wide a t  the  m id d le ,  w i th  2 ( - 3 )  

f l o r e t s .  As i n  th e  o r i g i n a l  d e s c r i p t i o n ,  t h e r e  i s  l i t t l e  o r  no 

l i g u l e .  I n  h a b i t  th e  p l a n t  r e se m b le s  specim ens o f  P. v e r s i c o l o r  

from  Romania (D obrogea) unde r  th e  name P. rom anica  P ro d a n ,  w hich  

i s  o f  s h o r t  s t a t u r e  and has numerous c a u l i n e  l e a v e s .

I t  a p p e a rs  from  the  a d d i t i o n a l  m a t e r i a l  o f  P. s t e r i l i s  w hich 

I  have  e x am in ed ,  t h a t  th e  *type (? )  specimen* i s  n o t  t y p i c a l  o f  

Crimean p o p u l a t i o n s  o f  t h i s  s p e c i e s .  For p o s s i b l e  c l a r i f i c a t i o n ,

I  t u r n e d  to  G rossheim *s F l o r a  Kavkaza (1 9 2 8 ) ,  e d .  2 ,  v o l .  1 , p .  254; 

The c h a r a c t e r s  u se d  to  s e p a r a t e  P. s t e r i l i s  ( i n  th e  n o r t h e r n  

C i s c a u c a s u s )  from  P. a r a r a t i c a  ( i n  the  s o u th e r n  T ra n s c a u c a s u s )  

a r e  as f o l l o w s ;

D ichotom y 18 o f  k e y :

18. P a n i c l e  s h o r t ,  3 -  5 cm lo n g ,  5 -  10 mm w id e ,  s t r o n g l y  co m p re sse d .

S p ik e  l e t s  5 mm lo n g ,  n o t  w iden ing  tow ards th e  apex

............  16. P. a r a r a t i c a

- - .  P a n i c l e  6 -  14 cm lo n g ,  s c a r c e l y  com pressed . S p i k e l e t s

*N o te :  *yay la*  =  u p la n d ,  u s u a l l y  summer, pasfcu te; a T u r k is h  word.
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5 -  6 ram long , widening towards the a p e x  P. s t e r i l i s .

The op en n ess  o f  the  s p i k e l e t ,  i . e .  w hether  o r  n o t  i t  w idens tow ards  

th e  a p e x ,  i s  bound to  be a s s o c i a t e d  w i th  a n t h e s i s ,  and no r e l i a n c e  

can  t h e r e f o r e  be p la c e d  on such  a c h a r a c t e r .  W hether o r  n o t  th e  

p a n i c l e  i s  s t r o n g l y  com pressed  i s  u n l i k e l y  to  be v i s i b l e  i n  a 

p r e s s e d  specim en ; th e  ten d en cy  f o r  p a i r e d  p a n i c l e - b r a n c h e s  to  

a l t e r n a t e  a t  180° to  one a n o th e r  i s  i n  any c a se  n o t i c e a b l e  i n  

s p e c i e s  w i th  s h o r t ,  s t i f f  p a n i c l e  b ra n c h e s .  Taxonomic c h a r a c t e r s  

a f f o r d i n g  a s e p a r a t i o n  betw een th e  two s p e c ie s  m ust e v i d e n t l y  

be s o u g h t  i n  th e  v e g e t a t i v e  f e a t u r e s ü o f  the  p l a n t ,  as em p h as ized  by 

Bor (1 9 4 8 ,  pp . 63 -  6 4 ) .  I  conc luded  t h a t  the  d e s c r i p t i o n  o f  

P. s t e r i l i s  p ro v id e d  by the  o r i g i n a l  a u th o r ,  and th e  d i a g n o s i s  i n  

F l o r a  K avkaza , a re  i n s u f f i c i e n t  as a b a s i s  f o r  d e c id i n g  w h e th e r  

th e  P. s t e r i l i s  group i n  th e  Crimea and the  Caucasus s h o u ld  

be t r e a t e d  as o n e ,  two o r  t h r e e  s p e c i e s .

Hayek (1932) r e c o g n iz e s  two s p e c ie s  in  th e  B a lkan  p e n i n s u l a :

P. p a n n o n ic a  and P. s t e r i l i s . Table  7 .2 ,  which e x t r a c t s  th e  

d e s c r i p t i o n s  o f  the  two s p e c i e s  as c i r c u m s c r ib e d  by Hayek, i s  

p r e s e n t e d  i n  the  o r i g i n a l  L a t in  i n  o r d e r  n o t  to  d e t r a c t  from  th e  

p r e c i s i o n  o f  th e  o r i g i n a l  lan g u a g e .  I f  the  two d e s c r i p t i o n s  seem 

re m a rk a b ly  s i m i l a r ,  t h i s  s h o u ld  n o t  be s u r p r i s i n g  i f  i t  i s  a c c e p te d  

t h a t  b o th  a r e  based  on m a t e r i a l  which I  r e f e r  to  P. v e r s i c o l o r .

P. v e r s i c o l o r  does n o t  a p p e a r  anywhere in  Hayek*s P rodrom us, e i t h e r  

as a synonym o f  an a c c e p te d  s p e c i e s  o r  in  the  i n d e x .  In  o v e r lo o k in g  

t h i s  s p e c i e s ,  i t  appears t h a t  Hayek has r e f e r r e d  m a t e r i a l  to  two 

d i f f e r e n t  s p e c i e s  on th e  b a s i s  o f  th e  number o f  p a n i c l e  b ra n c h e s  

a t  e a c h  o f  th e  pæodowhorls o f  th e  p a n ic l e  ( th e  c h a r a c t e r  u s e d  i n  th e  

s y n o p t i c  k e y ) .  This has  le d  to  much l a t e r  c o n fu s io n  among c o l l e c t o r s  

a t t e m p t i n g  to  name t h e i r  m a t e r i a l  u s in g  Hayek*s k e y .
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In  a d d i t i o n  to  the  s i n g l e  r e c o r d  o f  Hayek*s from  E p i r u s ,  

v a r io u s  o t h e r  g a th e r in g s  from  th e  s o u th e r n  p a r t  o f  th e  B alkan  

p e n in s u l a  can be m atched  to  P. v e r s i c o l o r ;

Al; A ls to n  & Sandw ith  no .  2706 ( h e r b .  BM);

Gr; S i n t e n i s  & B o rn m u lle r  no . 953 (1891 );  Hagion O ro s ,  m t.  Athos

(H erb . E ) ;

Ju :  Edmondson no . 182; § a r  P l a n in a  above Tetovo (H erb . LTR) ;

McCallum W ebste r  n o s .  4056a and 4069a ( h e r b .  BM).

The c r i t i c a l  p a r t  o f  th e  o r i g i n a l  d e s c r i p t i o n  r e f e r s  to  a 

l a r g e  p a t e n t - n o d d in g  ( " s u b n u ta n s " )  p a n i c l e ,  v i o l e t  v a r i e g a t i o n  o f  

the  s p i k e l e t ,  and f i n e l y  s c a b r i d  stems and l e a f  s h e a t h s .  These 

c h a r a c t e r s  e n a b le  P .pannon  i c a  to  be d i s t i n g u i s h e d  from  P. v e r s i c o l o r , 

s in c e  in  P. p a n n o n ic a  th e  p a n i c l e  i s  more o r  l e s s  s t i f f l y  e r e c t ,  

th e  s p i k e l e t s  a re  n o t  ncramially v a r i e g a t e d ,  and th e  s tem  i s  much

more d e n s e ly  s c a b r i d ,  e s p e c i a l l y  below the  p a n i c l e .  F o r  a f u l l e r

accoun t  o f  th e  d i f f e r e n c e s  betw een th e  two s p e c i e s ,  s e e  ap p e n d ix  1 .

Fomin e t  a l .  (1938) a l s o  c o n ta in s  a c o m p a ra t iv e  t r e a t m e n t  o f  

th e  U k ra in ia n  members o f  th e  g ro u p ,  P . p a n n o n ic a  s u b s p .  p a n n o n ic a  

and P. v e r s i c o l o r . The fo rm e r  i s  r e f e r m d  to  as P. b o d o l i c a  B l o c k i ,  

a synonym o f  P. p a n n o n ic a  su b s p .  p a n n o n ic a . Though I  have o n ly  

been a b le  to  examine l i m i t e d  m a t e r i a l  from  the  u p p e r  D n e i s t r  v a l l e y ,  

i t  appears  to  me t h a t  b o th  t a x a  a re  p r e s e n t  and t h a t  t h e r e f o r e  

th o se  f l o r a s  which t r e a t  P. p o d o l i c a  B to c k i  ex A. & Gr. and 

P. p o lo n ic a  B io c k i  as synonyms o f  th e  same s p e c i e s  a r e  i n c o r r e c t .

F l o r a  RSS U c r a in i c a  does n o t  p ro v id e  v e r y  d e t a i l e d  d e s c r i p t i o n s ,  

w i th  th e  r e s u l t  t h a t  i t  i s  u n l i k e l y  w h e th e r  p l a n t s  c o u ld  be 

m atched to  th e  c o r r e c t  s p e c i e s  on th e  b a s i s  o f  t h e s e  d ia g n o s e s  a lo n e  

( see  t a b l e  7 . 3 ) .

R ecen t work in  Romania (D ih o ru ,  1966 and 1968; Ç e rb S n escu ,  1967a, 

1967b) a p p e a rs  to  have been  c a r r i e d  o u t  i n d e p e n d e n t ly  by th e  two 

a u th o r s ,  s i n c e  § e rb â n e e cu  (1967a , b) c i t e s  d u p l i c a t e s  o f  th e  spec im ens
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from  Dobrogea which were f i r s t  r e f e r r e d  to  by D ihoru  ( 1 9 6 6 ) .  

Ç e rb ân escu  (1967a) came to  th e  c o n c lu s i o n ,  w i th  w hich I  c o n c u r ,  

t h a t  P. rom an ica  Prodan i s  n o t  w orthy  o f  s p e c i f i c  s t a t u s  and s h o u ld  

be r e g a r d e d  as synonymous w i th  P. s t e r i l i s  ( w i th  w hich c o n c lu s i o n  

I  do n o t  c o n c u r ) .  S e rbânescu  (1967b) a ls o  p o i n t e d  o u t  Hayek*s 

e r r o r  i n  i d e n t i f y i n g  th e  m a t e r i a l  from  E p iru s  as P. p a n n o n ic a , 

and r e - i d e n t i f i e d  i t  as P. s t e r i l i s . As D ihoru  (1968) d e m o n s t r a t e d ,  

s o u t h e r n  B a lkan  *P. s t e r i l i s * i s  i n  f a c t  P. v e r s i c o l o r .

The l a t e s t  a c co u n t  o f  Romanian members o f  th e  P. s t e r i l i s  

g roup  was p ro v id e d  by Ghiça & B e ld ie  i n  S a v u le s c u ,  F l o r a  R .P .R .  

(1 9 7 3 ) .  T h e i r  t r e a tm e n t  i s  i n  a c c o rd  w i th  th e  work o f  D ihoru  

i n  a s s i g n i n g  th e  m a t e r i a l  from  Dobrogea to  P. v e r s i c o l o r , and 

i n  i d e n t i f y i n g  th e  p l a n t s  o f  th e  S ie b en b u rg e n  ( T r a n s c a r p à th i a n )  

r e g i o n  as P . p a n n o n ic a . The d i f f e r e n c e s  betw een  Ghi^a & B e ld ie * s  

d e s c r i p t i o n s  o f  P. p a n n o n ic a  and P. v e r s i c o l o r  a r e  i n c l u d e d  i n  

t a b l e  7 . 4 ) .

F o r  c o m p a ra t iv e  p u r p o s e s ,  t a b l e  7 .5  has been  p r e p a r e d  by 

e x t r a c t i n g  th e  r e l e v e n t  i n f o r m a t io n  from the  key  and d e s c r i p t i o n s  

o f  P. p a n n o n ic a  and P. v e r s i c o l o r  i n  th e  F l o r a  E u ro p aea  a c c o u n t .

7 . 4  The i n f r a s p e c i f i c  v a r i a t i o n  o f  P. p a n n o n ic a .

Two c o l l e c t o r s ,  B io c k i  and N yârâdy , have c o n t r i b u t e d  n o t  

o n l y  to  th e  e n r ic h m e n t  o f  h e r b a r i a  w i th  specim ens from  th e  

u p p e r  D n e i s t r  v a l l e y  and from  Romania r e s p e c t i v e l y ,  b u t  a l s o  

to  th e  n o m e n c la tu r a l  c o n fu s io n  s u r r o u n d in g  t h i s  g ro u p .  T h e i r  

f a i l u r e  to  i d e n t i f y  t h e i r  own m a t e r i a l  s a t i s f a c t o r i l y  has  l e d  

to  i n c o r r e c t  i n t e r p r e t a t i o n s  o f  th e  l i m i t s  o f  v a r i a t i o n  o f  

two t a x a  i n  p a r t i c u l a r :  P. p a n n o n ic a  s u b s p .  p a n n o n ic a  and 

P. p a n n o n ic a  s u b s p .  s c a b r a  ( K i t . )  Soo ( s y n . :  P. s c a b r a  K i t . ) .
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An example o f  Nyarady*s c o n fu s io n  o v e r  th e  a p p l i c a t i o n  o f  

names i s  p ro v id e d  by a l e n g th y  comment appended to  th e  h e rb a r iu m  

l a b e l  o f  one o f  h i s  g a t h e r i n g s ,  no .  2630, w hich i s  g iv e n  th e  

name (on th e  l a b e l )  " Poa s c a b r a  K i t ,  f . ( o r m a )  p a n n o n ic a  ( K e rn . )  N y ^ r ."  

and was c o l l e c t e d  from C r iç a n a  in  n o r th - w e s t  Romania, c l o s e  to  the  

ty p e  l o c a l i t y  o f  P. p a n n o n ic a  K ern . F o r  the  t r a n s l a t i o n  w hich 

f o l l o w s ,  I  acknowledge th e  h e lp  o f  M a rc e l la  V la d .

" N yarady  no .  2630.

"The p l a n t s  from C o l t i s o r ,  no .  2629 w i th  th e  s h o r t e r  p a n i c l e  

and w i t h  a more compact s p i k e ,  can be m atched w i th  th e  ty p e  o f  

P. s c a b r a . This  p l a n t  (n o .  2630) was c o l l e c t e d  a t  So im us-M ilova ;  

i t  has  a b i g g e r  p a n i c l e ,  which i s  l a x e r  and has  l o n g e r ,  p a t e n t  

b r a n c h e s .  I t  i s  s i m i l a r  to  P. p a n n o n ic a  K ern.

" I f  th e  specim ens *Gramina H u n g ar ica  no . 29* and * F lo ra  

H u n g a r ic a  E x s i c c a t a  no . 700* a re  com pared, we can  s e e  t h a t  th e y  

a r e  n o t  i d e n t i c a l  and r e p r e s e n t ,  a t  l e a s t ,  d i f f e r e n t  e c o t y p e s .  

L ik e w is e ,  *Gramina H ungar ica  no . 83* and *F lo ra  E x s i c c a t a  A u s t r o -  

H u n g a r ic a  no . 1091*, b o th  l a b e l l e d  P. p a n n o n ic a ,  a r e  n o t  i d e n t i c a l .  

However, no .  700 (sub  P. s c a b r a ) i s  v e ry  s i m i l a r  to  no .  8 3 (su b  

P. p a n n o n ic a ) .

"The d i f f e r e n c e s  betw een th e s e  p l a n t s  a re  more e c o l o g i c a l  

t h a n  s y s t e m a t i c ;  th e y  a re  n o t  g e o g r a p h i c a l ly  s e p a r a t e .  F o r  t h i s  

r e a s o n ,  t h e s e  p l a n t s  a re  b e t t e r  s t a y i n g  t o g e t h e r  i n  th e  same s p e c i e s ,  

and i t  i s  more c o r r e c t  to  s u b o r d in a te  P. p a n n o n ic a  to  P. s c a b r a , 

d e s c r i b e d  e a r l i e r " .

To d e a l  w i th  th e  l a s t  s e n te n c e  f i r s t ,  Nyarady o v e r lo o k e d  th e  

f a c t  t h a t  P. s c a b r a  K i t .  was p r e d a t e d  by P. s c a b r a  E h r h . ,  and i s  

th u s  n o m e n c l a t u r a l l y  i n v a l i d .  The l e g i t i m a t e  name f o r  th e  whole 

g roup  th u s  becomes P. p a n n o n ic a .

H is  comments a re  b e s t  e x p la in e d  w i th  r e f e r e n c e  to  my own
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i d e n t i f i c a t i o n s  o f  th e  p l a n t s  d i s c u s s e d  by N y ira d y :

2629 Rm: C o l t i ç o r  =  P. p a n n o n ic a  s u b s p .  s c a b r a

2630 Rm, p r o v .  C r iç a n a :  Soim us-M ilova =  P. p a n n o n ic a  s u b s p .

p a n n o n ic a .

By t r e a t i n g  th e  e x s i c c a t a  m a t e r i a l  u n c r i t i c a l l y ,  by r e g a r d i n g  i t  

as t y p i c a l  o f  th e  d i f f e r e n t  t a x a ,  Nyârâdy n a t u r a l l y  found  h i m s e l f  

u n a b le  to  come to  th e  c o n c lu s io n  t h a t  two d i f f e r e n t  s p e c i e s  were 

i n v o lv e d .  *Gramina H ungar ica  83 * from  M agyarad, l e g .  G. P e r l a k y

( h e r b .  BM) and ’F l o r a  H ungar ica  E x s i c c a t a  700* a r e  i n  my o p i n io n

n o t  r e f e r a b l e  to  P. p a n n o n ic a  s u b s p .  p a n n o n ic a ; though  n o t  a t  a l l  

t y p i c a l  m a t e r i a l  o f  su b s p .  s c a b r a , th e y  o r i g i n a t e  from  th e  r e g io n  

o f  n o r t h e r n  Hungary from  where P. s c a b r a  K i t .  was f i r s t  d e s c r i b e d ,  

and a r e  b e s t  r e g a r d e d  as v a r i a n t s  o f  P. p a n n o n ic a  s u b s p .  s c a b r a .

Now t h a t  th e  g e o g r a p h ic a l  d i s t r i b u t i o n  o f  th e  two s u b s p e c i e s  

i s  b e t t e r  known, a tentative map can be drawn up (map 7 ,1 )  b a s e d  

on sp ec im en s  I  have exam ined; n e i t h e r  l i t e r a t u r e  r e c o r d s ,  n o r  

sp ec im en  c i t a t i o n s ,  can  be r e l i e d  upon.

By r e c o g n i z i n g  P. s c a b r a  as a s u b s p e c ie s  o f  P. p a n n o n ic a , 

a n o m e n c la tu r a l  new co m b in a t io n  and new ran k  i s  r e q u i r e d .  The 

n e c e s s a r y  change was p u b l i s h e d  by Soo (1 9 5 9 ) .

B to c k i  c o l l e c t e d  a number o f  specim ens i n  th e  P. s t e r i l i s  

g roup  from  th e  u p p e r  D n e i s t r  r e g i o n .  Many o f  th e  p la c e -n a m e s  u se d  

have  become o b s o l e t e  owing to  boundary  changes and c o n s e q u e n t  

l i n g u i s t i c  s u b s t i t u t i o n s .  A l l  th e  m a t e r i a l  from  w e s t e r n  G a l i c i a  

seems to  me to  be r e f e r a b l e  to  P. p a n n o n ic a  s u b s p .  p a n n o n ic a ; 

some o f  th e  specim ens  from P o d o l ia  a re  however r e f e r a b l e  to  

P. v e r s i c o l o r , e . g . :

" B i l c z e  p ro p e  Borszczow " (= B orshchev , 55 km N o f  C h e r n o v t s y ) ,  

l e g .  B i o c k i ,  1894 ( b e f o r e  th e  r e g io n  became p a r t  o f  th e  U k r a i n e ) ,  

h e r b .  BM. O th e r  specim ens sub  P. p o d o l i c a  B i o c k i ,  w hich  a c c o r d in g
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to  G h i |a  & B e ld ie  (1973) i s  synonymous w i th  P. v e r s i c o l o r  (w hich  

i t  i s  to  th e  e x t e n t  o f  th e  specim en c i t e d  above) a r e  c l e a r l y  

s p e c i f i c a l l y  d i s t i n c t ,  and a re  i d e n t i c a l  w i th  P. p a n n o n ic a  s u b s p .  

p a n n o n ic a , e . g . ;

S c h u l t z ,  nov . s e r .  C en t.  23; 2292 (h e r b .  BR);

Sinkow p ro p e  M ie ln ic a ,  l e g .  B io c k i ,  1889 (h e r b .  BR).

M a t e r i a l  o f  th e  l a t t e r  g a th e r in g  i s  a ls o  found  i n  th e  h e rb a r iu m  

o f  the  B r i t i s h  Museum ( N a tu r a l  H i s t o r y ) ,  where i t  b e a r s  th e  name 

" P. p a n n o n ic a  an ( to w a rd s )  v a r .  p an n o n ica  B io c k i  1894" ,  i n  th e  

c o l l e c t o r ’s own han d . The d i f f i c u l t y  h e ,  and l a t e r  w o r k e r s ,  had  in  

i d e n t i f y i n g  th e  m a t e r i a l  from  th e  s o u th - w e s te r n  U k ra in e  may be due 

to  i n t r o g r e s s i v e  h y b r i d i z a t i o n  betw een o r i g i n a l l y  p u re  p o p u l a t i o n s  

o f  the  two s p e c i e s .  The group can  be recommended as th e  s u b j e c t  o f  

a b i o s y s t e m a t i c  e x e r c i s e .

7 .5  In  e a s t e r n  R u s s ia  a n o th e r  s p e c i e s  o c c u rs  w hich  i s  r e f e r a b l e  to  

th e  P. s t e r i l i s  g ro u p :  P. r e l a x a  Ovcz. A lthough more f a m i l i a r  u n d e r  

th e  name P. s t e p p o s a  ( K r y l . )  Rozhev. (1934) t h i s  name i s  p r e d a t e d  

by the  name P. r e l a x a  Ovcz. (1 9 3 3 ) ,  which t h e r e f o r e  has  p r i o r i t y  

o v e r  th e  l a t e r  name. S u sp e c te d  o f  b e in g  a v a r i e t y  o f  P. a t t e n u a t e  

by i t s  o r i g i n a l  a u t h o r ,  K ry lo v ,  i t  was e l e v a t e d  i n  r a n k  by R o z h e v i ts  

i n  1934 d u r in g  th e  p u b l i c a t i o n  o f  th e  second volume o f  F l o r a  SSSR. 

O vchinn ikov  p u b l i s h e d  P. r e l a x a  as a s e p a r a t e  s p e c i e s ,  and th e  

d i s t i n c t i o n  be tw een  th e  two was m a in ta in e d  by R o z h e v i t s ,  b u t  th e  

two were e v e n t u a l l y  u n i t e d  i n  synonymy by T sv e lev  ( 1 9 6 8 ) .  The 

l a t t e r  a u th o r  has  s in c e  changed h i s  m ind , and i n  h i s  l a t e s t  works 

(T s v e le v ,  1973 and 1974) t r e a t s  i t  as a s u b s p e c ie s  o f  P. v e r s i c o l o r , 

a v iew  w i th  w hich I  do n o t  c o n c u r .  C le a r ly  a r e v i s i o n  o f  th e  

whole g roup  i s  n e e d e d .  The r e l a t i o n s h i p  betw een P. r e l a x a  and 

P. s t e r i l i s  was i n v e s t i g a t e d  by S erbanescu  (1 9 6 8 ) .
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7 .6  E v a lu a t io n  o f  taxonomic ’macrocharact e rs ’ in  the P. s t e r i l i s

g r o u p .

The r e l a t i v e  v a lu e  o f  th e  m o rp h o lo g ic a l  c h a r a c t e r s  o f  th e

v e g e t a t i v e  p a r t s  o f  the  p l a n t  i n  d e l i m i t i n g  th e  t a x a  o f  th e

P. s t e r i l i s  g roup  i s  r a t h e r  s m a l l  compared to  th e  v a lu e  o f  th e  

s o - c a l l e d  ’m i c r o c h a r c t e r s ’ , i . e .  t h o se  c h a r a c t e r s  o f  th e  p a r t s  o f  

th e  s p i k e l e t  w hich a re  o n ly  se en  e a s i l y  u n d e r  a low-power b i n o c u l a r  

m ic r o s c o p e .  A s e l e c t i o n  o f  c h a r a c t e r s  i s  p r e s e n t e d  h e r e  w hich  

(a )  s e r v e  to  d e f i n e  th e  g ro u p ,  and (b) s e rv e  to  d e l i m i t  th e

v a r i o u s  t a x a  w i t h in  th e  g ro u p .

(a )  C h a r a c t e r s  i n  common th ro u g h  th e  P. s t e r i l i s  g ro u p .

(A f u l l e r  a c c o u n t  o f  th e  m o rp h o lo g ic a l  c h a r a c t e r s  o f  th e  members, o f  

s e c t .  S te n o p o a  i n  g e n e r a l ,  can  be found in  c h a p t e r  5 ) .

i .  G ro w th -fo rm .

In  e a c h  s p e c i e s ,  th e  s t r u c t u r e  o f  the  t u s s o c k  i s  com pac t,  

w i th o u t  rh iz o m e s ,  and th e  number o f  lea v e s  i m b r i c a t e d  n e a r  th e  

b a se  i s  few . The s h e a th s  o f  th e  c a u l i n e  le a v e s  c l o t h e  th e  s te m  a lm o s t  

to  th e  b a s e  o f  each  s h o o t ,  i n  which r e g io n  th e  s tem  i s  much b ra n c h e d  

and i s  e n c lo s e d  by s h o r t  p r im o r d i a l  s h e a th s  o r  s c a l e s  ( se e  S e re b ry a k o v a  

1965, f i g .  4 ,  p .  1549). The s c a l e s  a re  term ed ’c a t a p h y l l s  ’ by V ic k e ry  

(1970 , p .  1 5 2 ) .  The o l d e s t  s tem  a t  th e  c e n t r e  o f  th e  clump f r e q u e n t l y  

e x te n d s  s e v e r a l  c e n t im e t r e s  below  the  s u r f a c e  o f  th e  s o i l ;  t h i s  

o b s e r v a t i o n ,  i n  p r e s s e d  m a t e r i a l  i n  which th e  l e v e l  o f  th e  s o i l  has 

n o t  l e f t  a d i s t i n c t  t r a c e ,  may have le d  to  B o r ’s i n t e r p r e t a t i o n  o f  

t h i s  s t r u c t u r e  as a " s h o r t ,  t h i c k ,  a lm os t  h o r i z o n t a l  rh izo m e"  (B o r ,  

1948, p .  6 3 ) ,  i n  P . a r a r a t i c a  T r a u tv .  which h e lp s  to  d i s t i n g u i s h  t h i s  

s p e c i e s  from  P. s t e r i l i s  s e n su  l a t o .  However, i n  o r d e r  to  be c l a s s e d  

as a t r u e  rh izom e i t  m ust be shown t h a t  grow th i s  o c c u r r i n g  i n  a
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d i r e c t i o n  w hich  i s  o r i e n t a t e d  away from  the  c e n t r e  o f  th e  t u s s o c k .

T h is  does n o t  a p p e a r  to  me to  be so in  P. a r a r a t i c a .

i i .  C o lo u r .

The tawny c o lo u r  o f  th e  u p p e r  p a r t  o f  th e  s te m  i n  d r i e d  specim ens  

c o n t r a s t s  w i th  th e  d a rk e r  brown o f  th e  r e g io n  n e a r e r  th e  s te m  b a s e .

F r e s h  m a t e r i a l  shows a p u r p l i s h -b r o w n  c o lo u r  i n  th e  lo w e s t  s h e a t h s ;  

t h e  s te m  i s  c o n s p ic u o u s ly  p u r p l e - t i n g e d  a t  th e  n o d e s ,  when t h e s e  

a r e  e x s e r t e d .  The h ig h  r a t i o  o f  s c le ren ch y m a  to  ch lo ren ch y m a  i n  

th e  s te m  ( s e e  c h a p te r  6 .4 )  masks i t s  u n d e r ly in g  g re e n  c o l o u r ,  w h i le  

a n th o c y a n in  i s  d e p o s i t e d  i n  th e  l e a f - s h e a t h s , p a r t i c u l a r l y  to w ard s  th e  

b a s e .

i i i .  L e a f  b l a d e .

The w id th  and d eg ree  o f  f o l d i n g  o f  th e  l e a f  b la d e  v a r i e s  

w i t h i n  t h e  g roup  to  o n ly  a l i m i t e d  e x t e n t ,  a l th o u g h  th e  ra n g e  o f  

v a r i a t i o n  o f  th e s e  f e a t u r e s  w i t h i n  th e  i n d i v i d u a l  p l a n t s  i s  q u i t e  l a r g e .  

C o n s e q u e n t ly ,  t h i s  o rg an  c a n n o t  be u se d  to  p r o v id e  c h a r a c t e r s  o f  

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

i v .  Stem.

The s te m  i s  r a t h e r  r i g i d l y  e r e c t ,  w i th  i n c o n s p i c u o u s l y  s w o l le n  

nodes and f a i n t  l o n g i t u d i n a l  s t r i a t i o n s .  O ld e r  d r i e d  sp ec im en s  have 

a t e n d e n c y  to  become more o b v io u s ly  s t r i a t e ;  t h i s  p re su m a b ly  r e s u l t s  

from  s h r in k a g e  o f  the  l e s s  r i g i d  bands o f  c h lo renchym a . The l e a f  

s h e a t h s  c l o t h i n g  th e  low er p a r t  o f  th e  s tem  a re  p ro v id e d  w i t h  b o th  

upw ard -  and dow nw ard-po in t ing  p r i c k l e s  on the  r i b s ;  th e  d e g re e  o f  

s c a b r i d i t y  v a r i e s .

V .  P a n i c l e  b r a n c h e s .

The p a n i c l e  v a r i e s  g r e a t l y  i n  l e n g t h  and s h a p e ,  b u t  th e  number 

o f  p a n i c l e  b ra n c h e s  a t  each  p seudow horl  i s  se ldom  few er  t h a n  two 

o r  g r e a t e r  th a n  f o u r ;  f i v e  b ra n c h e s  t o g e t h e r  a re  known o n ly  i n
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P. p a n n o n lc a . The b ra n c h e s  a re  v e r y  s c a b r i d  w i th  u p w a r d -p o in t in g  

a c u l e o l i  i n  a l l  s p e c i e s .

b )  C h a r a c t e r s  n o t  i n  common th ro u g h o u t  th e  P. s t e r i l i s  g ro u p .

i )  L i g u l e .

The l i g u l e  v a r i e s  g r e a t l y  i n  l e n g th  and p ro m in e n c e .  AC one 

e x tre m e  i s  P. s t e r i l i s , u p la n d  v a r i a n t s  o f  which ( e . g .  th e  ty p e  

sp e c im en )  have s c a r c e l y  any l i g u l e .  An e x a m in a t io n  o f  a w id e r  ran g e  

o f  m a t e r i a l  o f  P. s t e r i l i s  showed t h a t  t h e r e  i s  u s u a l l y  a s m a l l  b u t  

d i s t i n c t  l i g u l e  w h ich , w i th  a t r u n c a t e  apex and a l e n g t h  n o t  e x c e e d in g  

1 mm, i s  v e ry  i n c o n s p ic u o u s .  At th e  o t h e r  e x t r e m e ,  P. p a n n o n ic a  

has  an e lo n g a te  l i g u l e  1 .5  -  2 .5  ( -3 )  mm in  l e n g t h .  A consequence o f  

th e  l e n g t h  o f  the  l i g u l e  i s  a ten d e n c y  f o r  i t  to  be l a c e r a t e d .

I f  e n t i r e ,  th e  apex i s  ro u n d ed .  P. v e r s i c o l o r  a l s o  h a s  a l i g u l e  

w hich  i s  q u i t e  long  -  1 . 5 . -  2 ( - 2 . 5 )  mm -  and th e  o v e r l a p  o f  r a n g e s  

p r e v e n t s  t h i s  c h a r a c t e r  from  b e in g  u sed  to  s e p a r a t e  P. p a n n o n ic a  and 

P. v e r s i c o l o r .

i i )  G l a u c o s i t y .

B oth  P. s t e r i l i s  and P. r e l a x a  a re  r a t h e r  g l a u c o u s .  This
1

f e a t u r e  i s  c h a r a c t e r i s t i c  o f  d r i e d  m a t e r i a l ;  i t  has  n o t  been  n o te d  

w h e th e r  t h e r e  i s  a marked g lau c o u s  appearance  when f r e s h .  F r e s h  

m a t e r i a l  o f  P. s t e r i l i s  grown from  se ed  o r i g i n a t i n g  from  Krym i s  

m o s t  m a rk e d ly  g lau c o u s  on th e  l e a f  b la d e s  and s h e a t h s ,  by c o n t r a s t  

to  th e  o t h e r  n o te d  g la u c o u s  s p e c i e s  o f  s e c t .  S te n o p o a ,  P. g l a u c a ,  

w hich  i s  m ost g lau c o u s  on th e  u p p e r  p a r t  o f  th e  s te m .  P. a r a r a t i c a  

and m a t e r i a l  o f  P. s t e r i l i s  s e n su  l a t o  from A n a t o l i a  a r e  n o t  g l a u c o u s ;  

t h i s  i s  an a d d i t i o n a l  f e a t u r e  to  c a s t  d oub t  on th e  v ie w  e x p r e s s e d  by 

Bor (1948) t h a t  th e  C rim ean -C aucas ian  and A n a t o l i a n - I r a n i a n  m a t e r i a l  

a r e  c o n s p e c i f i c .  One o f  th e  non-E uropean  s p e c ie s  o f  t h e  P. s t e r i l i s  

g ro u p ,  P. l i tw in o w ia n a  O v c z . ,  i s  d e s c r ib e d  as b e in g  e x t r e m e ly  g l a u c o u s .
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The n a tu r e  o f  the  g lau co u s  s u r f a c e  has been e s t a b l i s h e d  o n l y  r e c e n t l y .  

I t  a p p e a rs  to  be a waxy d e p o s i t  on th e  s u r f a c e  o f  th e  c u t i c l e ;  i t  

i s  n o t  however a l a y e r  t h a t  i s  im perv ious  to  w a te r  (M iro s la v o v  &

Z h ig a r  1973 ) .  These a u th o r s  showed th rough  e l e c t r o n  m ic r o s c o p ic  

s t u d i e s  t h a t  th e  c u t i c l e  has marked p o r o s i t y ,  even  i n  x e r o p h y t i c  

g r a s s e s ,  above th e  v e in s  and a long  the  m argins o f  th e  l e a f  b l a d e ,  

where th e  waxy d e p o s i t  i s  l e a s t .

i i i )  L eaf  w id th .

The b r o a d e s t  l e a f  b la d e s  ( h e n c e f o r th  * lea v e s* )  a re  found  i n  

some specim ens o f  P. p a n n o n ic a  s u b s p .  p a n n o n ic a , w hich  c an  a t t a i n  a 

w id th  o f  4 mm in  some c a s e s .  P. s t e r i l i s  has th e  n a r r o w e s t  l e a v e s ,  

a t  l e a s t  among th e  European  s p e c i e s ,  seldom a t t a i n i n g  2 mm w id e .

In  g e n e r a l ,  how ever, th e  w id th  v a r i e s  c o n s id e r a b ly  be tw een  spec im ens  

o f  th e  same s p e c i e s  and ran g e s  o b s e rv e d  in  th e  d i f f e r e n t  t a x a  o v e r l a p ;  

t h i s  p r e v e n t s  th e  c h a r a c te r s f r o m  b e in g  used  to  s e p a r a t e  t h e  v a r i o u s  

t a x a .  S ince  th e  l e a f  b la d e  t a p e r s  g r a d u a l ly  to  th e  a p e x ,  m easu rem en ts  

a r e  t a k e n  n e a r  th e  b a s e ,  and minimum w id ths  a re  o f  l i t t l e  v a l u e .

i v )  E x te n t  o f  th e  s h e a th  o f  the  n e x t - to -u p p e rm o s t  l e a f .

I n  a l l  g r a s s e s ,  th e  upperm ost l e a f  a r i s e s  from  th e  u p p e rm o s t  

node o f  th e  v e g e t a t i v e  p a r t  o f  th e  s tem . The l e a f  be low n o r m a l ly  

e n c lo s e s  th e  upperm ost s tem  no d e , by e n v e lo p in g  i t  i n  i t s  s h e a t h .

P . p a n n o n ic a  and P. a r a r a t i c a  a re  u n u su a l  i n  t h a t  th e  node i s  u s u a l l y  

e x s e r t e d .  The s e l e c t i v e  v a lu e  o f  t h i s  f e a t u r e  i s  n o t  o b v i o u s .  The 

w id e s p re a d  s t a t e ,  where th e  node i s  e n c lo s e d ,  can  be c o n s id e r e d  more

norm al f o r  th e  fo l lo w in g  r e a s o n s :

(a ) S in ce  th e  node forms an a r t i c u l a t i o n  o f  th e  s te m ,  g r e a t e r  r i g i d i t y  

i s  o b t a i n e d  when i t  i s  e n c lo s e d  by a l e a f  s h e a t h .

(b) The l e n g t h  o f  th e  in te r n o d e  on which the  p a n i c l e  i s  b o rn e  m u st  

e x c ee d  th e  l e n g th  o f  th e  s h e a th  o f  th e  upperm ost s tem  l e a f ,  i f  th e
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p a n i c l e  i s  to  be e x s e r t e d  ; o t h e r w i s e ,  th e  p a n i c l e  would n e v e r  

e m e rg e ,  which would be h i g h ly  u n s a t i s f a c t o r y .  In  o r d e r  to  have 

an  a d e q u a te  number o f  s tem  l e a v e s ,  th e  r em a in in g  i n t e r n o d e s  m ust  u 

i n  g e n e r a l  be much s h o r t e r .

v )  S c a b r i d i t y  o f  th e  s tem  below  th e  p a n i c l e .

This  c h a r a c t e r  i s  h i g h ly  v a r i a b l e  b o th  w i t h i n  and be tw een  t a x a ,  

m aking i t  o f  l i t t l e  u se  i n  d i s t i n g u i s h i n g  th e  v a r i o u s  t a x a .  The s tem  

i s  g e n e r a l l y  q u i t e  d e n s e ly  s c a b r i d  w i th  u p w a r d -p o in t in g  a c u l e o l i  

b o rn e  on th e  r a i s e d  p o r t i o n s  o f  th e  s tem , b u t  P. v e r s i c o l o r  i s  

u s u a l l y  much l e s s  d e n s e ly  s c a b r i d  th a n  P. p a n n o n ic a  a t  com parab le  

l e v e l s  o f  the  s tem , so t h a t  where d i f f i c u l t y  i s  e n c o u n te r e d  i n  

s e p a r a t i n g  t h e ' tw o ' s p e c i e s '  t h i s  c h a r a c t e r  may be h e l p f u l .

7 .7  E v a lu a t io n  o f  th e  'm ic r o c h a r a c t e r s *  from th e  f l o r e t .

F l o r a s  g e n e r a l l y  r e f e r  to  c h a r a c t e r s  such  as th e  l e n g t h  o f  th e  

s p i k e l e t ,  th e  number o f  i t s  f l o r e t s ,  and th e  shape  o f  th e  glumes 

a n d /o r  lemma; c h a r a c t e r s ,  i n  f a c t ,  which a re  o b s e r v a b l e  w i t h  th e  

naked  eye o r  a t  m ost w i th  a h a n d - l e n s .  The r e a s o n  f o r  t h i s  can  o n ly  

be a s e n se  o f  o b l i g a t i o n  on th e  p a r t  o f  the  F l o r a - w r i t e r  to  i n c lu d e  

i n  h i s  d e s c r i p t i o n  a t  l e a s t  a p a s s in g  r e f e r e n c e  to  th e  f l o r a l  p a r t s ,  

t o g e t h e r  w i th  h i s  d i s i n c l i n a t i o n  to  d i s s e c t  th e  s p i k e l e t .  The 

c h a r a c t e r s  m en tioned  a re  o f  a lm o s t  no d i a g n o s t i c  v a l u e ,  e i t h e r  

b e c a u s e  o f  th e  o v e r l a p  o f  r an g e s  o f  v a r i a t i o n  o f  th e  d i f f e r e n t  t a x a  

o r  b e c au se  o f  th e  la c k  o f  s u i t a b l e  t e r m in o lo g ie s  to  d e s c r i b e  sh a p es  

su c h  as th o se  o f  th e  glumes and lemma.

F o r t u n a t e l y ,  t h e r e  a re  s e v e r a l  o t h e r  c h a r a c t e r s  o f  th e  s p i k e l e t  

w hich  p ro v id e  u s e f u l  d i a g n o s t i c  f e a t u r e s ;  l e s s  f o r t u n a t e ly ,  s p e c i a l  

p r e p a r a t i v e  methods a re  r e q u i r e d  i f  th e s e  c h a r a c t e r s  a r e  to  be s e e n  

s a t i s f a c t o r i l y .  The p ro c e d u re  I  have adop ted  i s  d e s c r i b e d  i n  

a p p e n d ix  2 . Though th e  c h a r a c t e r s  to  be d e s c r i b e d  a re  som etim es 

d i f f i c u l t  o r  im p o s s ib le  to  o b s e rv e  in  th e  *dry* s t a t e ,  e v en  w i th
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a good b i n o c u l a r  m ic r o s c o p e ,  f e a t u r e s  s u c h  as th e  indumentum o f  

th e  p a l e a  k e e l s  and th e  r h a c h i l l a  can  som etim es be s e e n  c l e a r l y  

i f  th e  s p i k e l e t  i s  m a n ip u la te d  w i th  n e e d l e s .

i )  *Woo1 * a t  th e  b a se  o f  th e  lemma.

Long, f l e x u o u s  o r  c r im ped  h a i r s  a r i s i n g  from  th e  c a l l u s  ( th e  

pad on w hich  th e  lemma, p a l e a ,  and roec ium  and gynoecium  a r e  b o rn e )  

a p p e a r  to  o r i g i n a t e  from  th e  b ase  o f  th e  lemma, s i n c e  i t  i s  to  

t h i s  o rg a n  t h a t  th e  c a l l u s  n o rm a l ly  a d h e r e s .  Numerous term s a re  

u se d  to  d e s c r i b e  t h i s  f e a t u r e ,  such  as *wool®, * c o t to n y  h a i r s * ,  

* c a l lu s  h a i r s * ,  *wavy h a i r s *  e t c . ;  i n  F l o r a  E u ro p a e a ,  th e

o c c u r r e n c e  o f  t h i s  c h a r a c t e r  i s  r e c o r d e d  i n  th e  form  "lemma..........

l a n a t e  a t  b a s e " .

In  th e  P. s t e r i l i s  g ro u p ,  th e  amount o f  wool v a r i e s  from  a lm o s t

none to  v e r y  a b u n d a n t .  I t  i s  n e v e r  c o n s i s t e n t l y  a b s e n t  i n  any o f

the  t a x a  s t u d i e d ,  b u t  i s  p a r t i c u l a r l y  s p a r s e ,  o r  l a c k i n g ,  i n

P. s t e r i l i s  and P. v e r s i c o l o r , and i n  th e  n o n -E u ro p e a n  s p e c i e s
I I

P. a r a r a t i c a . P. v e r s i c o l o r  som etim es has  an a b u n d a n t  amount o f
I

w ool, as does P. p a n n o n ic a  s u b s p .  s c a b r a  ( w i th  a few  e x c e p t i o n s ) .

P. p a n n o n ic a  s u b s p .  p a n n o n ic a  g e n e r a l l y  h as  a s p a r s e  amount; b u t  

ta k e n  o v e r a l l  t h i s  c h a r a c t e r  i s  o f  l i t t l e  u s e  i n  d i s t i n g u i s h i n g  th e  

European  t a x a  o f  Poa . Crimean m a t e r i a l  o f  P . s t e r i l i s  h aa  a more 

s u b s t a n t i a l  q u a n t i t y  o f  w oo l ,  on a v e r a g e ,  th a n  m a t e r i a l  o f  

P. s t e r i l i s  s e n su  l a t o  (B o r ,  1970) and P . a r a r a t i c a  from  T u rk e y ,

I r a n  and A f g h a n i s t a n .

i i )  Indumentum o f  th e  r h a c h i l l a .

The r h a c h i l l a ,  o r  s p i k e l e t  a x i s ,  i s  a r a t h e r  n e g l e c t e d  o r g a n  

in  th e  s y s t e i a a t i c s  o f  P o a . Bor (1 9 5 2 ) ,  one  o f  th e  f i r s t  a u th o r s  

to  pay s p e c i a l  a t t e n t i o n  to  t h i s  c h a r a c t e r ,  rem ark ed  t h a t  i t  i s  

"sm ooth  and g l a b r o u s  i n  a b o u t  h a l f  o f  th e  I n d i a n  s p e c i e s ,  w h i l e  i n  

th e  r e m a in d e r  i t  i s  s h o r t l y  h a i r y ,  v e r r u c o s e  o r  c o v e re d  w i th  

s c a b r i d i t i e s . I t  i s  n o t  p o s s i b l e  to  u se  t h e s e  f e a t u r e s  to  any
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e x t e n t  i n  th e  s e p a r a t i o n  o f  s p e c i e s " .  Though th e  l a s t  s t a t e m e n t  

i s  b r o a d l y  t r u e  f o r  the  P. s t e r i l i s  g roup , the  d i f f e r e n t  t a x a  e x h i b i t  

a v a r i e t y  o f  r h a c h i l l a  indumentum ty p e s ,  as shown i n  t a b l e  7 .6  and 

t a b l e  7 . 7 .

The o n ly  ta x a  in  Europe w i th  t e e t h  o r  h a i r s  on th e  r h a c h i l l a  

a r e  P. p a n n o n ic a  s u b sp .  p a n n o n ic a  and P. s t e r i l i s . This  i s  i n  

p a r t i a l  c o n t r a s t  to  P. p a n n o n ic a  su b sp .  s c a b r a , w hich i s  c o n s i s t e n t

i n  th e  m a t e r i a l  examined i n  h a v in g  a v e r ru c o s e  r h a c h i l l a ,  as do
/

t h e  h a i r l e s s  and t e e t h - l e s s  specim ens o f  P. p a n n o n ic a  s u b s p .

p a n n o n ic a  and P. s t e r i l i s . Where h a i r s  a re  p r e s e n t  i n  th e s e  two
1

t a x a ,  th e y  a re  n e v e r  c o p io u s .  None o f  the  t a x a  m en t io n e d  has  a 

smooth and g la b ro u s  t h a c h i l l a .

At th e  o t h e r  ex trem e o f  an a p p a r e n t ly  c o n t in u o u s  ran g e  o f  

v a r i a t i o n ,  h a i r s  were n e v e r  o b se rv e d  i n  m a t e r i a l  o f  P . v e r s i c o l o r ; 

u n l i k e  P. p a n n o n ic a , th e  r h a c h i l l a  i n  P, v e r s i c o l o r  a p p e a rs  to  be 

e i t h e r  v e r r u c o s e  o r ,  more commonly, g la b ro u s  and sm ooth .

The t e n t a t i v e  s t a t e  o f  naming o f  m a t e r i a l  from  s o u th - w e s t  A s ia  

may e x p l a i n  why th e r e  i s  such  a l a c k  o f  u n i f o r m i ty  i n  t h e i r  

r h a c h i l l a  indumentum. The r e s u l t s  seem to  i n d i c a t e  t h a t  th e  

c o p io u s l y  h a i r y  r h a c h i l l a  i s  i n d i c a t i v e  o f  P. s t e r i l i s  s e n su  l a t o ,  

w h i le  t h i s  s t a t e  i s  r a r e  in  P. a r a r a t i c a . S p a r s e ly  h a i r y  r h a c h i l l a e  

a r e  o c c a s i o n a l l y  found i n  b o th  s p e c i e s ,  w hile  o n ly  P. a r a r a t i c a  

has  a ra n g e  o f  specim ens w i th  v e r r u c o s e  b u t  g la b r o u s  r h a c h i l l a e .

A more g e n e r a l  d i s c u s s io n  o f  th e  indumentum o f  th e  r h a c h i l l a  i s  

g iv e n  i n  c h a p te r  5.

i i i )  Type o f  apex o f  h a i r s  bo rne  on l a t e r a l  v e in s  o f  th e  lemma.

A g e n e r a l  su rv e y  o f  t h i s  c h a r a c t e r  has shown t h a t  i t s  v a r i o u s  

s t a t e s  u s u a l l y  c o in c id e  w i th  s e c t i o n a l  d i v i s i o n s  i n  th e  E u ropean  

members o f  Poa . S e c t io n  S tenopoa  forms the main e x c e p t io n  to  t h i s
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s t a t e m e n t ,  and i t  was hoped t h a t  a s tu d y  o f  t h i s  c h a r a c t e r  i n  the  

P . s t e r i l i s  g roup  would r e v e a l  a  g r e a t e r  d eg ree  o f  u n i f o r m i t y  a t  

th e  l e v e l  o f  s p e c i e s .  Q u ite  th e  o p p o s i t e  o f  t h i s  r e s u l t  was o b t a i n e d ;  

t h e  l a c k  o f  c o n s i s t e n c y  shown by t h i s  c h a r a c t e r  was th e  g r e a t e s t  

o f  any o f  th e  c h a r a c t e r s  s tu d i e d  i n  t h i s  g ro u p .  The o n ly  u n i fo rm  

f e a t u r e  was th e  absence  o f  h a i r s  w i th  c lu b - s h a p e d  a p ic e s  from  th e  

sp ec im en s  w hich  were exam ined .

The t h r e e  c h a r a c t e r  s t a t e s  p r e s e n t  a re  d e s c r i b e d  as * a c u te * ,  

• o g iv a l*  and ’o b t u s e * .  The te rm  o g i v a l  i s  d e f in e d  i n  c h a p t e r  5 .

The a c u te  apex i s  found in  b o th  s u b s p e c i e s  o f  P. p a n n o n ic a  and i n  

P. v e r s i c o l o r , b u t  i s  t h e i r  l e a s t  f r e q u e n t  c h a r a c t e r  s t a t e .  In

P. s t e r i l i s  and P. a r a r a t i c a  i t  i s  th e  m ost f r e q u e n t  s t a t e .i
The o g i v a l  apex o c c u rs  i n  a l l  th e  t a x a  s t u d i e d ,  b u t  i s  

r e l a t i v e l y  i n f r e q u e n t  i n  P. s t e r i l i s , P. a r a r a t i c a  and P. v e r s i c o l o r .

I t  i s  th e  commonest s t a t e  in  P. p a n n o n ic a  su b s p .  p a n n o n ic a , b u t  i s  l e s s  

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

The o b t u s e  apex i s  the  commonest s t a t e  i n  P. v e r s i c o l o r  and
i

P. p a n n o n ic a  s u b s p .  s c a b r a . I t  i s  r e l a t i v e l y  i n f r e q u e n t  i n  s u b s p .I
p a n n o n ic a  and i n  P . a r a r a t i c a  and P. s t e r i l i s .

I

The f r e q u e n c y  o f  o c c u r r e n c e  o f  th e  t h r e e  s t a t e s  i s  g iv e n  in  

t a b l e  7 . 8 ;  t h e s e  r e s u l t s  s h o u ld  be t r e a t e d  w i th  c a u t i o n ,  s i n c e  th e  

number o f  spec im ens  examined has  been  i n s u f f i c i e n t  to  p e r m i t  a 

h ig h  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e .  This i s  a t  p r e s e n t  i n e v i t a b l e ,  

s i n c e  a l l  a v a i l a b l e  sp e c im en s ,  e x c e p t in g  d u p l i c a t e s ,  from  th e  

h e r b a r i a  l i s t e d  i n  append ix  3 have been  exam ined . There  i s  c l e a r l y  

s t i l l  a n e e d  to  o b t a i n  f u r t h e r  m a t e r i a l  from a w id e r  r an g e  o f  

l o c a l i t i e s .

i v )  P a l e a  indumentum .

The v e s t i t u r e  o f  th e  p a l e a  k e e l s  can o f t e n  be u s e d  to  

p r o v id e  u s e f u l  c h a r a c t e r s  f o r  d e l i m i t i n g  s p e c i e s .  I t  i s  l e s s
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u s e f u l  i n  p r o v id in g  s e c t i o n a l  c h a r a c t e r s ,  and i n  v ie w  o f  i t s  

a p p a r e n t  h e t e r o g e n e i t y  the  indumentum o f  the p a l e a  i n  s e c t .  S tenopoa  

h a s  g e n e r a l l y  been ig n o re d .  This  i s  u n f o r t u n a t e ,  s i n c e  i t  t u r n s  o u t  

to  be one o f  th e  m ost v a lu a b l e  m ic r o c h a r a c t e r s .

Von G e t t in g e n  (1925) makes no r e f e r e n c e  to  th e  p r e s e n c e  o f  

t a n g l e d  h a i r s  on the  S u r fa c e  o f  th e  p a l e a  ly in g  be tw een  th e  k e e l s .

I  have  e n c ô u n te re d  t h i s  c h a r a c t e r  o n ly  i n  the  P. s t e r i l i s  g roup  o f  

s p e c i e s  w i t h i n  s e c t ,  S te n o p o a ,  and e lse w h e re  o n ly  i n  s e c t .  B o lbo -  

phorum. The p re se n c e  o f  t h i s  c h a r a c t e r i s t i c  f e a t u r e ,  w hich  though  

n o t  e a s i l y  a p p a re n t  to  th e  ta x o n o m is t  who examines th e  p a l e a  u n d e r  

r e f l e c t e d  l i g h t  w i th  a b i n o c u l a r  m ic ro scope  can c l e a r l y  be s e e n  w i th  

t r a n s m i t t e d  l i g h t  in  mounted p r e p a r a t i o n s ,  i s  a good d i a g n o s t i c  

c h a r a c t e r  o f  P. pannon ica  and P. v e r s i c o l o r ; w i th  th e  e x c e p t i o n  o f  

one sp ec im en  o f  P. a r a r a t i c a  (from  o u t s i d e  E u ro p e ) ,  b o th  i t  and 

P. s t e r i l i s  s e n su  l a t o  have c o n s i s t e n t l y  g la b ro u s  p a l e a  s u r f a c e s .

The k e e l s  o f  the  p a l e a  a re  r e g u l a r l y  a c u l e o l a t e  ( i . e .  a c u l e o l a t e  

a lo n g  t h e i r  whole l e n g th )  i n  n e a r l y  a l l  specim ens o f  P. p a n n o n ic a  s u b s p .  

s c a b r a . I n  s u b s p .  p a n n o n ic a , th e  k e e l s  u s u a l l y  have s h o r t  u n i 

c e l l u l a r  h a i r s  i n  the  low er h a l f ,  becoming p r o g r e s s i v e l y  s h o r t e r  and 

th e n  r e p l a c e d  by a c u l e o l i  tow ards the  u p p e r  h a l f  o f  the  p a l e a  k e e l s .  

This  d i f f e r e n c e  i s  s u f f i c i e n t l y  w e l l  deve loped  to  p r o v id e  a u s e f u l  

g u id e  to  d i s t i n g u i s h i n g  th e  two s u b s p e c i e s ,  tak e n  i n  c o n j u n c t i o n  

w i th  o t h e r  c h a r a c t e r s  such  as th o s e  l i s t e d  in  t a b l e  7 . 5 .

7 .8  C o n c lu s io n s .

The m ain  f a c t  t h a t  emerges from t h i s  s tu d y  o f  th e  m ac ro -  and 

m i c r o - c h a r a c t e r s  o f  th e  P. s t e r i l i s  group i s  t h a t  t h e r e  i s  a p a r a l l e l  

b e tw een  th e  v a r i a t i o n  shown by th e  c r y p t i c  c h a r a c t e r s  and th e  v a r i a t i o n  

o f  th e  f e a t u r e s  to  which f l o r i s t i c  a ccoun ts  n o rm a l ly  r e f e r .  There  i s  

no r e a s o n  to  su p p o se ,  g iv e n  th e s e  r e s u l t s ,  t h a t  th e  im p r e s s io n  o f  

e x t r e m e ly  l a r g e  e x t e r n a l  v a r i a b i l i t y  masks an u n d e r l y i n g  c l e a r - c u t
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s e t  o f  c h a r a c t e r s ;  i f  s o ,  th e s e  c h a r a c t e r s  have y e t  to  be d i s c o v e r e d .

I n  e v o l u t i o n a r y  t e r m s ,  i t  i s  c l e a r  from th e  p a t t e r n  o f  v a r i a t i o n  

i n  t h i s  group t h a t  we a re  d e a l i n g  w i th  a r a p i d l y - c h a n g i n g ,  r e c e n t l y -  

form ed assem blage  w i th  l i t t l e  s t a b i l i t y  e i t h e r  o f  m orphology  o r  o f  

g e o g r a p h i c a l  r a n g e .  A s tu d y  o f  th e  i n t e r f e r t i l i t y  o f  th e  t a x a  i n  th e  

r e g i o n  o f  s o u t h - e a s t e r n  Europe where a l l  t h r e e  t a x a  o c c u r ,  t o g e t h e r  

w i t h  an a c c o u n t  o f  t h e i r  b r e e d in g  system s and chromosome num bers ,  

w ould be v e r y  d e s i r a b l e  as i t  would th row  l i g h t  on th e  m echanism

by w hich  th e  h ig h  v a r i a b i l i t y  i s  r e t a i n e d .  The in f o r m a t io n  w hich i s

a v a i l a b l e  a t  p r e s e n t  i s  q u i t e  in a d e q u a te  as an i n d i c a t i o n  o f  th e  

e v o l u t i o n a r y  h i s t o r y  o f  th e  g ro u p .  N e v e r th e l e s s ,  i t  seems c l e a r  

from  th e  l i t e r a t u r e  s u rv e y  t h a t  a b e t t e r  knowledge o f  th e  C e n t r a l  

A s ia n  s p e c i e s  m ust be o b t a in e d  i f  th e  s y s te m a t ic s  o f  th e  g roup  as a 

whole are to  be more f u l l y  e x p lo r e d .

The h i s t o r i c a l  f e a t u r e s  which u n d e r l i e  th e  p r e s e n t - d a y  

d i s t r i b u t i o n  o f  th e  group m ust a l s o  be tak e n  i n t o  a c c o u n t .

Ç e rb â n esc u  (1968) found t h a t  th e  c e n t r e  o f  o r i g i n  o f  P. r e l a x a  

m ust  l i e  i n  the  e a s t e r n  p a r t  o f  th e  p r e s e n t - d a y  range  o f  th e  s p e c i e s ,  

and t h a t  some o f  th e  taxonom ic f e a t u r e s  t h a t  th e  two t a x a ,  P. r e l a x a  

and P. s t e r i l i s , have i n  common may be due to  i n t r o g r e s s i o n  be tw een  

th e  two s p e c i e s  in  th e  zone o f  c o n t a c t  betw een them. T h is  may have 

l e d ,  i n  Çerbânescu*s v iew , to  t h e i r  a c q u i r in g  an a f f i n i t y  f o r  e a c h  

o t h e r ’s e c o l o g i c a l  r e q u i r e m e n ts .  F o r  exam ple , w h i le  P. r e l a x a  

o c c u p ie s  n o n - c a lc a r e o u s  h a b i t a t s  i n  th e  e a s t  o f  i t s  r a n g e ,  i t  i s  

found  on c a lc a r e o u s  s u b s t r a t a  i n  ex trem e E a s t e r n  E u ro p e ,  where i t  i s

p resum ed  to  have i n t r o g r e s s e d  w i th  P. s t e r i l i s . S i m i l a r  p r o c e s s e s

may have  o p e r a t e d  i n  s o u t h - e a s t  Europe betw een P. p a n n o n ic a  and 

P . v e r s i c o l o r . W hile o u r  knowledge o f  the  d i s t r i b u t i o n  and e c o l o g i c a l  

p r e f e r e n c e s  o f  th e  t a x a  o f  th e  P. s t e r i l i s  group i n  s o u t h - e a s t  Europe 

i s  as y e t  v e ry  in c o m p le te ,  i t  can  be s a i d  t h a t  th e y  a re  o f t e n  found
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i n  zones o f  u n s t a b l e  s o i l  o r  o f  v e g e t a t i o n a l  b o u n d a r i e s ,  s i n c e  t h e s e  

s i t u a t i o n s  f a v o u r  th e  s u r v i v a l  o f  p l a n t s  which a r e  i n t o l e r a n t  o f  

c o m p e t i t i o n .  There a re  f r e q u e n t  r e f e r e n c e s ,  on th e  h e r b a r iu m  l a b e l s  

o f  th e  members o f  th e  g ro u p ,  to  " e r o d in g  r i v e r  b a n k s "  and " s c r e e  

s l o p e s " ,  u s u a l l y  i n  d ry  s i t u a t i o n s .  The o c c u p a t io n  o f  su c h  h a b i t a t s  

i s  f a v o u r e d  by an in b re e d in g  o r  a p o m ic t ic  r e p r o d u c t i v e  s t r a t e g y ,  

s i n c e  su c h  b r e e d in g  sys tem s maximise th e  p r o d u c t i o n  o f  p l a n t s  w hich  

a re  f u l l y  a d a p te d  to  u n s t a b l e  s u b s t r a t a ,  a t  th e  e x p e n se  o f  th e  

l o n g e r - t e r m  f l e x i b i l i t y  which an o u tb re e d in g  s e x u a l  s y s te m  c o n f e r s .

The few  a v a i l a b l e  chromosome c o u n ts  by no means r u l e  o u t  th e  

a p o m ic t i c  b r e e d in g  sy s tem  as th e  l i k e l y  type  i n  t h i s  g r o u p .  The 

p r e s e n t - d a y  d i s t r i b u t i o n  o f  th e  members o f  the  g roup  i s  l a r g e l y  

f r a g m e n te d ,  l e s s e n in g  s t i l l  f u r t h e r  th e  o p p o r t u n i t i e s  f o r  g e n e t i c a l  

exchange w hich may s t i l l  e x i s t  i n  a m a in ly  a p o m ic t ic  p l a n t  ( s e e  

map 7 . 1 ) .
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TABLES 7 .6  & 7 .7  Key to  m ic r o ch a ra c te rs  o f  the P. s t e r i l i s

grouP"

Column B. C a l lu s  w ool:

Column C. P a l e a  k e e l s

Column A. R h a c h i l l a :  (a

(b

(c

(d

(a  

(b 

(c

(a  

(b 

(c

Column D. S u r fa c e  o f  p a l e a

(a

(b

(c

Column E, Age o f  f l o r e t : ( a

(b

(c

(d

(e

(a

(b

(c

g l a b r o u s  and sm ooth 

g l a b r o u s ,  w i th  v e r r u c o s e  p a p i l l a e  

v e r r u c o s e ,  w i th  a few t e e t h  o r  h a i r s  

d e n s e l y  h a i r y

c o p io u s

s p a r s e

a b s e n t

l o n g - c i l i a t e  b e lo w ,  a c u l e o l a t e  above 

a few s h o r t  h a i r s  a t  b a s e ,  th e n  a c u l e o l a t e  

r e g u l a r l y  a c u l e o l a t e ,  h a i r s  a b s e n t

w i th  t a n g l e d  h a i r s  

w i th  s p a r s e  h a i r s  

g l a b r o u s

p r e - a n t h e s i s , a n t h e r s  u n d e v e lo p e d  

p r e - a n t h e s i s , a n t h e r s  m atu re  

a t  o r  j u s t  a f t e r  a n t h e s i s ,  o v a ry  u n d e v e lo p e d  

p o s t - a n t h e s i s , o v a ry  d e v e lo p e d  

r i p e  c a ry o p s e s  p r e s e n t

Column F . Type o f  apex o f  h a i r s  on l a t e r a l  v e i n s  o f  lemma:

a c u te

o g i v a l

o b tu s e  ( ro u n d e d )

Column G. Number o f  f l o r e t s  i n  th e  s p i k e l e t  d i s s e c t e d :

2 ,  3 ,  4 f e r t i l e  f l o r e t s

S t . :  s t e r i l e  f o r e t s  a t  apex o f  r h a c h i l l a .

N o te :  numbers o f  sam ple r e f e r  to  a p a r t i c u l a r  sp e c im e n ,  b u t  have

no f u r t h e r  s i g n i f i c a n c e ;  th e y  a r e  s im p ly  ru n n in g  numbers a l l o c a t e d  

i n  th e  o r d e r  i n  w hich th e  p r e p a r a t i o n s  were made.
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TABLE 7 .6  M icrocharacters  o f  European members o f  P. s t e r i l i s  group.

P. p a n n o n ic a  s u b s p .  p a n n o n ic a A B C D E F G

136 b b c b * a *

137 * * b c ■k c *

154 c b b c b b 2

159 c b b a d b 2

164 c b a b d c 2

167 c b c b d b 3

168 b c b b e b 2

173 b b c c a b 4

P. p a n n o n ic a  s u b s p .  s c a b r a

139 * * a a * c *

140 •k k c c * c *

156 b C c c k a 2

160 b C c b a c *

161 b a c c b b 2

165 b b c c b b 2

172 b b c b a c 2

174 b b c c b b 3

176 b c c c d c 3

P. s t e r i l i s

166 b b b c b c 24

175 d c c c d c 2

178 b c c c c c 2

P. v e r s i c o l o r

133 * * c b * b *

134 * * c b * c *

135 * * c c * a *

138 * * a a k c *

141 * k c b k b k
142 b b -c c b k a k
143 b b a c b c 2
155 a b b b b c 2
157 a b c b a c 2
158 b b c a b c 2
162 b a a b b c 2
169 b c c c b c 2
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TABLE 7 .7  M icrocharacters  o f  non-European members o f  the

P. s t e r i l i s  group.

P . a r a r a t i c a  s e n s u  Bor (1970) A B C D E F G

181 d b c c b b 3

183 b c c c a c 2

184 b c c c d a 2

185 b c c c c a 3

(N o te :  c o l .  G, k e e l  h a i r s  s c o r e d as a ; l a t e r a l v e i n s  g l a b r o u s i n  185)

186 b c c b b a 4

187 * b c c a c 1 + 1 S t .

188 c b c c * c 4 + 1 S t .

189 b c c c b b 2 +  1 S t .

192 b c c c d a 3

193 d c c c * a 2

194 b c c c c a 2 + 1 S t .

195 b c c c e a 3

196

(@@: se e  n o te  u n d e r  185 above)

b c c c d @a@ 3

197 * c c c d a 2

198 b c c c d b 3

199 a c c c c a 2 + 1 S t

P. s t e r i l i s  s e n s u  Bor (1970)

182 c c c c a a 2

200 b c c c a a 3

201 c a c c b c 3

202 b b c c a a 3

203 d c c c a b 2

204 d c c c * a 3

205 * c c c * a 3

206 * c c c c a 2

207 b c b c a a 4

208 b a * * a a 3

210 d c c c a c 2



210.

TABLE 7 .8  F re q u en c y  o f  o c c u r re n c e  o f  ty p es  o f  apex o f  th e  

h a i r s  on th e  l a t e r a l  v e in s  o f  th e  lemma i n  th e  

members o f  th e  P. s t e r i l i s  g ro u p .

Acute O g iva l  O btuse T o ta lI
P. a r a r a t i c a 9 2 3 14

P. s t e r i l i s 8 1 4 13

P. p a n n o n ic a  s u b s p .  
p a n n o n ic a 1 5 2 8

P. p a n n o n ic a  s u b s p .  
s c a b r a 1 3 5 9

P. v e r s i c o l o r 2 2 8 12

T o ta l  o f  e a c h  t y p e : 21 13 22
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CHAPTER 8 . G eographical d i s t r i b u t i o n .

8 .1  I n t r o d u c t i o n .

The names g iv e n  to  p l a n t  d i s t r i b u t i o n a l  a r e a s  s h o u ld  i d e a l l y
I

e x p r e s s  th e  to p o g r a p h ic  and c l i m a t i c  c h a r a c t e r i s t i c s  o f  th e  a r e a s ,  

as w e l l  as t h e i r  g e o g r a p h i c a l  e x t e n t .  V a r io u s  a t t e m p t s  have  been

made to  p ro d u ce  com p reh en s iv e  sy s tem s  o f  names f o r  p l a n t  d i s t r i b u t i o n
i >

a r e a s ,  b u t  as y e t  t h e r e  i s  no s t a n d a r d i z e d  sy s te m  w hich t a k e s  a c c o u n t
i  i t  (  i

o f  th e  m a jo r  c l i m a t i c  v a r i a b l e s  w hich i n f l u e n c e  l a r g e - s c a l e  d i s t r i b u t i o nI
p a t t e r n s .  A r e c e n t  a t t e m p t  to  c o d i f y  i n f o r m a t io n  on th e  d i s t r i b u t i o n s  

o f  C e n t r a l  E u ropean  p l a n t s  and o f  s p e c i e s  c l o s e l y  a l l i e d  to  th e s e  

p l a n t s ,  was made by M eu se l ,  J a g e r  & W einec t  (1965) accom panied  by

d i s t r i b u t i o n  maps o f  b o th  c a t e g o r i e s  o f  s p e c i e s .  C u r r e n t  schemesi
f o r  m apping th e  f l o r a  o f  C e n t r a l  Europe ( N i k l f e l d ,  1971) and o f  th e

w hole o f  Europe as d e f i n e d  by F l o r a  E u ro p aea  ( J a l a s ,  1969) w i l l  sooni
r e n d e r  s u p e r f lu o u s  any a t t e m p t  to  make more a c c u r a t e  o u t l i n e  maps 

' / ( i
on th e  p a t t e r n  o f  th e  maps i n  M eusel e t  a l .  P u r e ly  as a s a m p le ,

/ / I
a map has  been  p r e p a r e d  u s in g  th e  50km UTM g r i d  showing th e  known

(

d i s t r i b u t i o n  o f  P . l i g u l a t a  i n  Europe and M orocco, b a se d  on specim ens  

i n  h e r b a r i a  v i s i t e d  by me i n  th e  c o u r s e  o f  my s t u d i e s  ( s e e  ap p e n d ix  3 ) .
I

F o r  th e  p u rp o se  o f  d e s c r i b i n g  th e  d i s t r i b u t i o n s  o f  th e  European  

s p e c i e s  and s e c t i o n s  o f  P o a , t h e r e f o r e ,  no a t t e m p t  was made to
I

p r o v id e  more a c c u r a t e  d i s t r i b u t i o n  maps th a n  a r e  a l r e a d y  a v a i l a b l e ;

f o r  a b i b l i o g r a p h y  o f  p u b l i s h e d  d a t a ,  se e  Index  H olm ensis  p a r t  I I I

( e d .  H. T r a l a u ,  197 3 ) .  I n  th e  a c c o u n t  w hich f o l l o w s ,  a p r i m a r i l y

g e o g r a p h i c a l ,  and s e c o n d a r i l y  a l t i t u d i n a l ,  t e rm in o lo g y  has  been

em ployed to  d e s c r i b e  th e  b ro a d  d i s t r i b u t i o n s  o f  th e  European  s p e c i e s  
i /

o f  P o a .

8 .2  World d i s t r i b u t i o n  o f  th e  genus and i t s  s u b g e n e r a .

S p e c ie s  o f  th e  genus Poa a re  n a t i v e  to  a l l  th e  c o n t i n e n t s  o f  

th e  w o r ld ,  b u t  a re  g e n e r a l l y  a b s e n t  from  th e  t r o p i c s  and humid
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s u b t r o p i c s  e x c e p t  i n  t r o p i c a l  h ig h -m o u n ta in  r e g io n s  h a v in g  an 

e s s e n t i a l l y  te m p e ra te  c l i m a t e .  Map 1.8.1 ( a d a p te d  from  H a r t l e y ,

1961) shows th e  o v e r a l l  d i s t r i b u t i o n  o f  th e  genus Poa i n  t h e  w o r ld .
i

W ith th e  e x c e p t io n  o f  p e rm a n e n t ly  g l a c i a t e d  a r e a s ,  th e  n o r t h e r n  l i m i t

o f  d i s t r i b u t i o n  c o r r e s p o n d s  to  th e  l i m i t s  o f  th e  a v a i l a b l e  lan d
/ <
s u r f a c e .  The genus j u s t  f a i l s  to  q u a l i f y  as one o f  th e  s o u th e rn m o s t

I

n a t u r a l l y - o c c u r r i n g  g r a s s e s ,  b u t  i s  p r e s e n t  i n  th e  A n t a r c t i c  as an
i i

a d v e n t i v e .  The d i s t r i b u t i o n  o f  Poa i n  th e  s o u th e r n  h e m isp h e re  i si i
v e r y  d i s j u n c t ,  owing to  th e  f r a g m e n t a t i o n  o f  la n d  a r e a s  h a v in g  more

o r  l e s s  t e m p e ra te  c l i m a t e s .  These a r e a s  a r e  l a r g e l y  i s o l a t e d  from

th e  b ro a d  d i s t r i b u t i o n a l  a r e a  i n  th e  n o r t h e r n  h e m isp h e re  by the

t r o p i c a l  lo w la n d s ,  though  th e  o c c u r r e n c e  o f  s p e c i e s  th ro u g h o u t

th e  h i g h l y  d i s j u n c t  a l p i n e  a r e a s  o f  th e  t r o p i c s  s u g g e s t s  t h a t

c o n t i n u i t y  may have been  much g r e a t e r  d u r in g  p a s t  epochs  when th e

a l p i n e  v e g e t a t i o n  e x te n d e d  to  low er  l e v e l s .

The s o u th e r n  l i m i t s  o f  th e  d i s t r i b u t i o n  o f  th e  genus i n  th eI
n o r t h e r n  h e m isp h e re  c o in c i d e  i n  low land  a r e a s  w i th  th e  zones o f

{

t r a n s i t i o n  from  d ry  s u b t r o p i c a l / m e d i t e r r a n e a n  to  humid s u b t r o p i c a l ,  

o r  t r o p i c a l ,  c l i m a t e s .  As H a r t l e y  d e m o n s t r a t e s ,  t h e r e  a r e  few

s p e c i e s  o f  Poa ( e x p r e s s e d  as a p e r c e n ta g e  o f  th e  t o t a l  g r a s s  f l o r a )I
i n  a r e a s  w i th  a J u ly  (N) o r  J a n u a ry  (S) summer maximum w hich  a v e ra g e s

more th a n  24° C. (75° F . ) .  I n  th e  E u r a s i a n  c o n t i n e n t ,  th e  l i n e  w hich
i

d i v i d e s  a r e a s  w i th  more th a n  5% s p e c i e s  o f  Poa from  a re a s  w i th  fhw er
n

t h a n  57o s p e c i e s  o f  Poa i n  th e  t o t a l  g r a s s  f l o r a  more o r  l e s s  c o in c i d e s

w i th  th e  boundary  o f  th e  zone h a v in g  a t e m p e ra te  humid m ontane c l i m a t e

w i th  c o ld  w i n t e r s ,  and th e  zone w i t h  a s u b t r o p i c a l  k r i d  m ontane

m e d i t e r r a n e a n  o r  c o n t i n e n t a l  c l i m a t e .  In  th e  s o u t h - e a s t  o f  A s ia ,

th e  l i n e  c o in c i d e s  w i th  a zone o f  t r a n s i t i o n  be tw een  u p la n d  ( t e m p e r a te )

and lo w lan d  ( s u b t r o p i c a l )  c l i m a t e ;  th e  l i m i t  h e re  i s  p r i m a r i l y
I

a l t i t u d i n a l .  In  te rm s o f  th e  n a t u r a l  v e g e t a t i o n ,  th e  5% l i m i t
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i s  b r o a d l y  th e  same as th e  s o u th e r n  l i m i t  o f  b r o a d - l e a v e d  dec id u o u s  

w o o d lan d ,  a l t h o u g h  a few s p e c i e s  o f  Poa can  t o l e r a t e  s t e p p é c  c o n d i t i o n s

w i t h  a v e r y  c o ld  w i n t e r  and a h o t  d ry  summer. F u r t h e r  d e t a i l s  o f
( / i

t e m p e r a tu r e  a d a p t a t i o n s  a re  p r o v id e d  by Loginov & Akhmadov (1 9 7 0 ) .  

H i s t o r i c a l  f a c t o r s  have  p la y e d  a p a r t  i n  i n f l u e n c i n g  th e

r e l a t i v e  abundance o f  Poa s p e c i e s  as a p e r c e n ta g e  o f  th e  t o t a l  number
i. i

o f  s p e c i e s  o f  th e  g r a s s  f l o r a .  I t  i s  p a r t i c u l a r l y  n o t i c e a b l e  t h a t  

s o u th e r n m o s t  A f r i c a  i s  r e l a t i v e l y  p o o r  i n  s p e c i e s  o f  Poa compared{ t
to  t h e  s o u th e r n  p a r t  o f  S ou th  Am erica w hich o c c u p ie s  com parab le

l a t i t u d e s .  M ig r a t i o n  o f  a t e m p e ra te  f l o r a  a lo n g  th e  Andean c h a in> \
i s  r e l a t i v e l y  e a s i l y  a c c o m p l i s h e d ,  w hereas  m i g r a t i o n  o f  t e m p e ra te

i  i  / I

g r a s s e s  i n t o  s o u t h e r n  A f r i c a  c a n n o t  have  been  a c co m p lish e d  b e f o r e
( < '> /  '

th e  te m p e ra te  A f r o - a l p i n e  c o n n e c t io n  was s e v e r e d .  The p r e s e n t - d a y  

n a t i v e  Poa f l o r a  i n  s o u th e r n  A f r i c a  p r o b a b ly  owes i t s  p r e s e n c e  t h e r e

to  l o n g - d i s t a n c e  d i s p e r s a l  a c r o s s  th e  A t l a n t i c  o c e an  from  o t h e r
i

a r e a s  i n  th e  s o u t h e r n  h e m isp h e re  h a v in g  m e d i t e r r a n e a n  c l i m a t e s ,
/  I I

s u c h  as A u s t r a l i a  and S ou th  A m erica .
i

H a r t l e y * s  map (on  w hich map 8 ) .2  i s  b a s e d )  g iv e s  l i t t l e  i n f o r m a t io n

f o r  th e  r e g i o n  e x t e n d i n g  from  th e  H im alayas  th ro u g h  C hina  to  J a p a n .
I i

I t  i s  e v i d e n t  from  Bor*s a c c o u n t  ( 1 9 4 8 ) ,  how ever ,  t h a t  th e

H im alayan  m o u n ta in  c h a in  i s  a c e n t r e  o f  d i v e r s i t y  o f  th e  g e n u s ,

w i th  a l a r g e  number o f  endem ic  s p e c i e s .  C h in a ,  a l s o ,  a p p e a rs  to
I I

be r i c h  i n  endem ic  s p e c i e s  (Keng, 1 9 6 1 ) ,  and th e  Kamchatka p e n i n s u l a
i /

has lo n g  been  r e c o g n i z e d  as h a v in g  a p a r t i c u l a r l y  r i c h  Poa f l o r a ,
! /

( R o z h e v i t s ,  192 7 ) .

The P a m ir -A la i  and A l t a i  r a n g e s  form  a s e c o n d a ry  c e n t r e  o f

endem ic  d i v e r s i t y  (O v c h in n ik o v ,  1933) though  th e  number o f  endem ic

s p e c i e s  may have b een  e x a g g e r a t e d  on a c c o u n t  o f  th e  r a t h e r  n a rro w  
t  /

s p e c i e s  c o n c e p t  a d o p te d  by th e  c o m p i le r s  o f  F l o r a  SSSR. Thei
h i s t o r i c a l  r e a s o n s  f o r  th e  r i c h  d e ve lopm en t o f  endem ic  s p e c i e s  o f  Poa
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i n  t h e s e  r e g io n s  has  n o t  y e t  been  e x p l a i n e d .
/

T here  a r e  o t h e r  s u b s i d i a r y  c e n t r e s  o f  d i v e r s i t y  o f  endem ic  s p e c i e s
I

i n  th e  m o u n ta in  r e g i o n s  o f  w e s t e r n  E u r a s i a ;  f rom  e a s t  to  w e s t ,  t h e s e
/ f
co m p r ise  th e  C a u c a su s ,  C a r p a th i a n ,  B a lk a n ,  A lp in e  and P y re n ea n  m ts .

/  i

T h e i r  im p o r ta n c e  has  p e rh a p s  been  g iv e n  too  g r e a t  a s t r e s s  i n  th e
' (

p a s t  t h ro u g h  th e  ex tre m e  f r a g m e n t a t i o n  o f  f l o r i s t i c  s t u d i e s  i n  

ËÜro^e by p o l i t i c a l  and l i n g u i s t i c  b o u n d a r i e s ,  and th e  c o n s e q u e n t  

m u l t i p l i c i t y  o f  taxonom ic  t r e a tm e n t s  o f  th e  genus i n  F l o r a s  p ro d u ce d  

f o r  d i f f e r e n t  r e g i o n s .  The o p p o r t u n i t y  to  p r e p a r e  an a c c o u n t  o f  th e  

genus th r o u g h o u t  Europe f o r  * F lo ra  Europaea*  has  a l lo w e d ,  p r o b a b ly  

f o r  th e  f i r s t  t im e ,  an  a s s e s s m e n t  o f  th e  d i s t r i b u t i o n s  o f  t h e  

v a r i o u s  s p e c i e s  o c c u r r i n g  i n  Europe on th e  b a s i s  o f  a s i n g l e  taxonom ic  

t r e a t m e n t .

The a c c o u n t  o f  th e  o v e r a l l  d i s t r i b u t i o n  o f  th e  genus a p p l i e s
/ I

e q u a l l y  to  i t s  p r i n c i p a l  subgenus  Poa , w hich c o n ta i n s  th e  g r e a t

m a j o r i t y  o f  th e  s p e c i e s  o f  P o a . Subgenus D io ic o p o a  E. D e s f .  i n  C .,G ayI
i s  n o t  w e l l  known ta x o n o m ic a l ly  and i s  o v e rd u e  f o r  r e v i s i o n ;  i t s

d i s t r i b u t i o n  i s  a p p a r e n t l y  c e n t r e d  upon th e  Andean c h a in  o f  Sou th
/

A m erica ,  though  i s o l a t e d  d io e c io u s  s p e c i e s  a r e  r e c o r d e d  i n  w e s t e r n

N o rth  A m erica  and from  th e  P a c i f i c  s e a b o a r d  o f  E. A s ia .  I n  t h e  absence
I

o f  a taxonom ic  r e v i s i o n ,  t h e s e  a r e  assumed to  b e lo n g  to  s u b g .  D io ic o p o a .
I

8 .3  D i s t r i b u t i o n  o f  th e  E uropean  s p e c i e s  o f  P o a .

Taxa mapped by M eu se l ,  JMger & W e in e r t  (1965) a r e  l i s t e d  i n
/ i

t a b l e  8 .1 ;  t a b l e  8 .2  g iv e s  a l i s t  o f  n o m e n c la tu r a l  changes  r e q u i r e d  

to  b r i n g  th e  n o m e n c la tu re  o f  t h e i r  work i n t o  l i n e  w i th  my a c c o u n t  

f o r  F l o r a  E u ro p a e a .  T ab le  8 .3  i s  a c l a s s i f i e d  l i s t  o f  th e  g e o g r a p h i c a l  

d i s t r i b u t i o n  o f  th e  E u ropean  s p e c i e s .  C e r t a i n  e x p r e s s io n s  u s e d  i n  

this l i s t  r e q u i r e  c l a r i f i c a t i o n .  The te rm  * a lp in e *  i s  u s e d  i n  a 

p u r e l y  g e o g r a p h i c a l  s e n s e ,  and r e f e r s  to  th e  m o u n ta in  c h a in  c e n t r e dI
on S w i t z e r l a n d  and A u s t r i a .  Where * a lp in e *  i s  t r a d i t i o n a l l y  u s e dt i



217.

TABLE 8 .1  Taxa mapped by M euse l .  J % e r  & We i n e r t  (1 9 6 5 ) .

Note : t a x a  n o t  o c c u r r i n g  i n  Europe a re  u n d e r l i n e d .

P. a l p i n a  L. P. la x a  Haenke s u b s p .  l a x a

P. a l t a i c a  T r i n .  P. m ac ro c la d a  Rydb.

P. a r c t i c a  R .B r .  P. masefaderana F rey n  & S i n t e n i s

P. b a d e n s i s  Haenke ex  W il ld .  P. n e m o ra l i s  L.

P. b u lb o s a  L. P. p a l u s t r i s  L.

P. c e n i s i a  A l l .  P. p a r n a s s i c a  B o i s s .  & H è ld r .

P. c h a i x i i  V i l l .  P. p o d o l ic a  B io c k i

P. commutât a Roem. & Sch. P. pum ila  H ost

P. d o l o s a  B o i s s .  & H e ld r .  P. r a d u l a  F ra n c h .  & S a v â t .

P. g l a u c a  L. P. rehm ann ii  (A. & G r . )  W otoszcz .

P. g r a n d i s  H and ,-M azz . P. rem ota  F o r s .

P. h y b r i d a  Gaud. P. to lm a tc h e w i i  Rozhev.

P. i n t e r i o r  Rydb. P. t r i s t i s  Trim .

P. l a x a  Haenke s u b s p .  f e r n a l d i a n a  P. v e r s i c o l o r  B e ss .
T (N a n n f . )  H yl. v i r i d u l a  P a l i b .

P . l a x a  Haenke s u b s p .  f l a x u o s a  -------------------
(Sm .) H yl.

TABLE 8 .2  N o m e n c la tu ra l  changes needed  to  b r in g  th e  maps o f  

M e u se l , J a g e r  & W e in d r t  i n t o  l i n e  w i th  the  F l o r a  E u ropaea  a c c o u n t .

P. com m utata  Roem. & Sch. =  P. c h a i x i i  V i l l .

P. d o l o s a  B o i s s .  & H e ld r .  =  P. c e n i s i a  A l l .  s u b s p .  c o n t r a c t a
N yâr.

P . l a x a  Haenke s u b s p .
f e r n a l d i a n a  (N a n n f . )  H yl. =  P. f e r n a l d i a n a  N an n f .*  

s u b s p .  f l e x u o s a  (Sm .)H yl. =  P. f l e x u o s a  Sm.

P. p a r n a s s i c a  B o i s s . & H e ld r .  =  P. pum ila  H ost

P. p o d o l i c a  B io c k i  =  P. v e r s i c o l o r  B ess .

P . t o lm a t c h e w i i  Rozhev. =  P. a r c t i c a  R .B r .

*Non-European s p e c i e s .
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TABLE 8 .3  G eographical d i s t r i b u t io n  o f  the European s p e c i e s  o f  Poa.

A. GIRCUMPOLAR ARfiTIC SPECIES

□  P. a b b r e v i a t a  

P. a lp i g e n a  

P. a r c t i c a

B. SUBARCTIC SPECIES

( i )  N o r th  European  s p e c i e s  

#  P. f l e x u o s a

( i i )  E u r o s i b e r i a n  s p e c i e s

□  P. s i b i r i c a

C. BOREAL SPECIES

( i )  E u r o s i b e r i a n  s p e c i e s

P. a n g u s t i f o l i a
/

P . com pressa
I

P. n e m o ra l i s
I

P. p a l u s t r i s  

P. p r a t e n s i s  

P. t r i v i a l i s

( i i )  E uropean  -  West A sian  s p e c i e s  

A  P. rem o ta

( i i i )  E a s t e r n  C e n t r a l  European s p e c i e s  

#  P . s t i r i a c a

D. ARCTIC -  MONTANE SPECIES

P. a l p i n a  

P. g l a u c a  

P. s u b c a e r u l e a

E . MONTANE SPECIES

( i )  E u r a s i a n  s p e c i e s  

P. s u p in a

( i i )  E uropean  -  W este rn  A sian  s p e c i e s

A P. c h a i x i i  ( a l s o  n a t u r a l i z e d  in  the  low land  b o r e a l  zone) 

A P. h y b r id a
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( i i i )  West E u ropean  -  A n a t o l i a n  s p e c i e sI
▲ P. c e n i s i a

( i v )  Crim ean -  S o u th  West A s ia n  s p e c i e s  
/ /

D  p .  l o n g i f o l i a

(v )  B a lkan  -  C a r p a th i a n  -  A n a to l i a n  s u b s p e c i e s

A P. c e f a i s i a  s u b s p .  c o n t r a c t ai
( v i )  B a lkan  -  C a r p a th i a n  s p e c i e s

V
#  P. m ed ia

( v i i )  B a lkan  s p e c i e s

#  P. p i r i n i c a

# P . t r i c h o p h y l l a

( v i i i )  C a rp & th ian  s p e c i e s

#  P . g r a n i t i c a

#  P . r e h m a n n i i

( i x )  A lp in e  -  S ou th  E a s t  E uropean  s p e c i e s

#  P. m o l i n e r i

#  P. p u m ila

(x )  A lp in e  -  N o r th  B a lkan  s p e c i e s

#  P. p e r c o n c in n a

( x i )  A lp in e  s u b s p e c i e s

#  P . c e n i s i a  s u b s p .  c e n i s i a

( x i i )  West -  C e n t r a l  -  E a s t  E u ropean  s p e c i e s

#  P . l a x a

#  P. m in o r

( x i i i )  P y re n ea n  -  T y r rh e n ia n  s p b s p e e i e sI
#  P . c e n i s i a  s u b s p .  s a r d o a

( x iv )  P y re n ea n  -  G a l i c i a n  s p e c i e s

#  P. f e r a t i a n a
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(xv)  I b e r i a n  -  Moroccan s p e c i e s  

A P. f l a c c i d u l a

A P. l i g u l a t a
/

F .  SUBMEDITERRANEAN THERMOPHILOUS SPECIES

( i )  E u r a s i a n  s t e p p e  s p e c i e s  

P . b u lb o s a

( i i )  C e n t r a l  A s ian  s p e c i e s  ( e x t e n d in g  i n t o  U ra l  r e g io n )

□  P. r e l a x a

( i i i )  Crimean -  W este rn  A s ian  s p e c i e s  

Q  P . s t e r i l i s

( i v )  Crimean s u b s p e c i e s

#  P. l o n g i f o l i a  s u b s p .  fa g e to ru m

(v) B a lkan  -  A n a to l i a n  -  Sou th  West A s ian  s p e c i e s

□  P. t i m e o l e o n t i s

( v i )  S ou th  European  -  S ou th  West A s ian  s u b s p e c i e s
t

P. t r i v i a l i s  s u b s p .  s i i v i c o l a

( v i i )  S ou th  E a s t  E u ropean  s p e c i e s

#  P . p a n n o n ic a

#  P. v e r s i c o l o r

( v i i i )  C e n t r a l  E u ropean  -  B alkan  low land  s p e c i e sI
#  P. b a d e n s i s

G. MEDITERRANEAN COASTAL SPECIES

P. i n f i r m a  ( a l s o  p r e s e n t  on th e  A t l a n t i c  c o a s t )

#  P. j u b a t a  (endem ic  to  th e  E a s t A d r i a t i c  c o a s t )

H. COSMOPOLITAN SPECIES

P. annua

KEY TO SYMBOLS: #  endem ic to  E u ro p e .

A l a r g e l y  c o n f in e d  to  E u rope .

D  d i s t r i b u t e d  m a in ly  o u t s i d e  E u rope . 

No sym bol:  w id e ly  d i s t r i b u t e d  b o th  w i t h i n  and o u t s i d e  E u ro p e .
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i n  a b r o a d e r  s e n s e  to  i n d i c a t e  m o u n ta inous  a r e a s  i n  g e n e r a l ,  

t h e  te rm  *m ontane* i s  u s e d .  S t r i c t  endemism i s  d e f i n e d  i n  term s 

o f  th e  b o u n d a r ie s  o f  F l o r a  E u ro p a e a ;  s p e c i e s  c o n f in e d  to  Europe 

i n  t h i s  s e n s e  a r e  i n d i c a t e d  w i th  a s o l i d  c i r c l e .  A r a t h e r  l a r g e r  

number o f  s p e c i e s  i s  m a in ly  c o n f in e d  to  E u ro p e ,  b u t  whose d i s t r i b u t i o n  

e x te n d s  i n t o  a d j a c e n t  r e g io n s  su c h  as th e  Caucasus m t s . and th e  A t la s  

m t s . ;  su c h  s p e c i e s  a r e  i n d i c a t e d  w i th  a  s o l i d  t r i a n g l e .  At th e  o t h e r
i

e x t r e m e ,  some s p e c i e s  a lm o s t  f a i l  to  e x te n d  i n t o  E u ro p e ;  t h e s e  a re
(

d i s t i n g u i s h e d  by an open  s q u a r e .  S p e c ie s  l a c k i n g  an accom panying

symbol i n  t a b l e  8 .3  a r e  w id e ly  d i s t r i b u t e d  b o th  w i t h i n  and o u t s i d e
f  I

E u ro p e .

I n  d i s t i n g u i s h i n g  t h e s e  f o u r  c a t e g o r i e s  o f  d i s t r i b u t i o n ,  t h e i r  
\ ‘ 

r e l a t i v e  p r o p o r t i o n s  can  be s t a t e d :  o f  th e  44 s p e c i e s  o f  Poa n a t i v e
/

to  E u ro p e ,  17 (39%) a re  endem ic  to  E u rope ;  6 (14%) a r e  l a r g e l y
i

c o n f i n e d  to  E urope ; 6 (14%) a re  d i s t r i b u t e d  m a in ly  o u t s i d e  E u ro p e ;I
and 15 (34%) a re  w id e ly  d i s t r i b u t e d  b o th  i n s i d e  and o u t s i d e  E u ro p e .

The d i s t r i b u t i o n  o f  th e  s p e c i e s  w hich  a re  endem ic  to  Europe 

i s  o f  p a r t i c u l a r  i n t e r e s t ,  s i n c e  d i f f e r e n t  h i s t o r i c a l  r e a s o n s  may 

p r e s e n t  th e m s e lv e s  a c c o r d in g  to  th e  taxonom ic  r e l a t i o n s h i p s  o f  th e

endem ic  s p e c i e s  w i th  e a c h  o t h e r ,  and w i th  w id e ly  d i s t r i b u t e d  s p e c i e s .
/

Two ty p e s  o f  endemism can  be d i s t i n g u i s h e d ;  th e  f i r s t  ty p e  i s  

r e c o g n i z e d  p r i n c i p a l l y  by i t s  l a c k  o f  c l o s e l y  r e l a t e d  s p e c i e s  i n  

th e  m odern f l o r a ,  and i s  known as p a laeoendem ism , and th e  se c o n d  

ty p e  -  neodndemism -  i s  c o n v e r s e ly  r e c o g n iz e d  by h a v in g  c l o s e l y  

r e l a t e d  s p e c i e s  w hich a r e  l i k e l y  to  have  had  a r e c e n t  common a n c e s t r y  

w i th  th e  endem ic  taxon^  ( C o n t a n d r i o p o u lo s , 1962) .

8 . 3 . 1  P a laeoendem ism .

Of th e  s e v e n te e n  s p e c i e s  o f  PoaIw h ich  a r e  endem ic  to  E u ro p e ,  

o n ly  two a r e  t r u e  p a la e o e n d e m ic s  in t h a t  e a ch  b e lo n g s  to  a m o n o ty p ic
I ■ ■

s e c t i o n  and hence  has  no c l o s e  r e l a t i v e s :  P. s t i r i a c a  ( s e c t .

L e p t o p h y l l a e )  and P. t r i c h o p h y l l a  ( s e c t .  N anopoa). However, two
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o t h e r  s e c t i o n s  c o n t a i n  s p e c i e s  which a re  ta x o n o m ic a l ly  i s o l a t e d  from  

th e  r e m a in in g  s p e c i e s  i n  th e  s e c t i o n :  P. f e r a t i a n a  ( s e c t .  Coenopoa)

and P. p i r i n i c a  ( s e c t .  O r e in o s ) .  A l l  f o u r  s p e c i e s  have  v e r y  l i m i t e d  

d i s t r i b u t i o n a l  a r e a s ,  and two o f  th e  f o u r  s p e c i e s  a r e  known to  have 

d i p l o i d  chromosome num bers;  th e  o t h e r  two s p e c i e s ,  P. f e r a t i a n a  and 

P. p i r i n i c a , have  n o t  y e t  been  examined k a r y o l o g i c a l l y .  As p o i n t e d  

o u t  by D avis  & Heywood (1963 , p .  428) th e  c lo s e  r e l a t i v e s  o f  

p a la e o e n d e m ic  t a x a  have  p resum ab ly  become e x t i n c t ,  i e a v i n g  a s u r v i v i n g  

ta x o n  w hich  i s  p re su m a b ly  o n ly  ad a p te d  to  l i v i n g  i n  s p e c i a l i z e d  

h a b i t a t  c o n d i t i o n s  w hich  a re  found o n ly  i n  l i m i t e d  a r e a s  c o r r e s p o n d in g  

to  th e  l i m i t e d  d i s t r i b u t i o n  o f  the  ta x o n ,  which i s  t h e r e f o r e  a r e l i c t .  

Th is  c e r t a i n l y  a p p e a r s  to  be th e  c a se  w i th  P. t r i c h o p h y l l a , whose 

d i s t r i b u t i o n  i s  now c o n f in e d  to  th e  u p p e r  zone o f  a  s i n g l e  m o u n ta in  

i n  G reece  (m t. P a r n a s s o s ) .

8 . 3 . 2  Neoendemism.

In  c o n t r a s t  to  th e  p r e v io u s  f o u r  s p e c i e s ,  th e  neoendem ic  s p e c i e s  

o f  Poa c a n  be f u r t h e r  s u b d iv id e d  a c c o rd in g  to  th e  e v o l u t i o n a r y  h i s t o r y  

o f  th e  s p e c i e s  i n  r e l a t i o n  to  t h e i r  taxonom ic r e l a t i v e s .  C o n ta n d r io 

p o u lo s  (1962) p ro p o se d  t h r e e  s u b s i d i a r y  c a t e g o r i e s :

a)  s c h iz o e n d e m ic s , where two v i c a r i o u s  s p e c i e s  h a v in g  th e  same 

chromosome number a p p e a r  to  have a common o r i g i n ;

b) p a t r o e n d e m i c s , where an endemic s p e c i e s  a p p e a rs  to  have g iv e n
!

r i s e  by p o l y p l o i d i z a t i o n  to  a more w id e sp re a d  s p e c i e s  ( e i t h e r  by 

a u t o p o l y p l o i d y ,  o r  more commonly by a l l o p o l y p l o i d y  i n  c o n ju n c t io n  

w i th  a se c o n d  p a r e n t  s p e c i e s ) ;

c )  a p o e n d em ic s ,  where a w id e p re a d ,  u s u a l l y  d i p l o i d ,  s p e c i e s  has  

g iv e n  r i s e  to  a p o l y p l o i d  endem ic.

These c a t e g o r i e s  a r e  more a p p r o p r i a t e  to  th e  s tu d y  o f  endem ics  

w hich  a r e  d i s t r i b u t e d  o v e r  r e l a t i v e l y  sm a l l  a r e a s ,  and o f  c o u r s e  th e y
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a r e  i n a p p l i c a b l e  to  t a x a  above th e  l e v e l  o f  s p e c i e s ,

a)  S c h iz o e n d e m ic s .

Examples o f  t h i s  ty p e  o f  endemism can  be found  i n  s e c t .  Bolbophorum, 

s e c t .  Coenopoa, s e c t .  O re in o s  and p o s s i b l y  a l s o  i n  s e c t .  S te n o p o a .

In  s e c t i o n  O r e in o s ,  two p a i r s  o f  a p p a r e n t l y  sc h iz o e n d e m ic  s p e c i e s  

can  be r e c o g n iz e d :  P. f l e x u o s a  and P. f e r n a l d i a n a  N a n n f . ,  b o th

h e x a p l o i d s ,  o c c u r  on th e  e a s t e r n  and w e s t e r n  s i d e s  o f  th e  A t l a n t i c  

Ocean r e s p e c t i v e l y ;  and P. m in o r  and P. l a x a , b o th  t e t r a p l o i d s ,  

b o th  o c c u r  i n  c e n t r a l  Europe b u t  have d i s t i n c t l y  d i f f e r e n t  e c o l o g i c a l  

p r e f e r e n c e s  ( P. l a x a  h a v in g  th e  l a r g e r  g e o g r a p h i c a l  ran g e  and 

i n h a b i t i n g  b a s e - p o o r  h a b i t a t s ) .  In  s e c t .  Bolbophorum, th e  s i t u a t i o n ' !  

i s  r a t h e r  more com plex , s i n c e  i t  c o n ta i n s  f i v e  p a r t l y  s y m p a t r i c ,  

p a r t l y  a l l o p a t r i c  s p e c i e s  w hich  a r e  d i p l o i d ,  two o f  w hich  a r e  

t e t r a p l o i d  (one o n ly  d o u b t f u l l y  s o ) .  I t  seems u n l i k e l y  t h a t  any 

o f  t h e s e  s p e c i e s  have been  d i r e c t l y  i m p l i c a t e d  i n  r e c e n t  t im e s  i n  

th e  f o rm a t io n  o f  p o l y p l o i d  s p e c i e s ;  th e y  c a n n o t  t h e r e f o r e  be c l a s s e d  

as p a t r o e n d e m ic s .  I  p r e f e r  to  r e g a r d  P. b a d e n s i s , P. m e d ia ,

P. m o l i n e r i  and P. p u m ila  as s c h iz o e n d e m ic s  o f  r a t h e r  a n c i e n t  o r i g i n ;
i

th e  s t a t u s  o f  P. p e rc o n c in n a  i s  r a t h e r  am biguous, s i n c e  a l t h o u g h  t h e r e  

i s  some a f f i n i t y  be tw een  i t  and P. b u lb o s a  i t  seems more p r o b a b le  t h a t  

th e  l a t t e r  s p e c i e s  o r i g i n a t e d  from  c e n t r a l  A s ia .  W hile i t  i s  p o s s i b l e  

t h a t  P. p e rc o n c in n a  i s  p a t r o e n d e m i c a l ly  r e l a t e d  to  P. b u l b o s a , i t  seems 

e q u a l l y  p o s s i b l e  t h a t  i t  may have o r i g i n a t e d  from  th e  d i p l o i d  g roup  

m e n t io n e d  above , th e  s i m i l a r i t i e s  w i th  P. b u lb o s a  b e in g  due to  c o n v e rg e n t  

e v o l u t i o n .  The t e t r a p l o i d  s t r a i n  o f  P. b a d e n s i s , w hich  a p p e a r s  to  

be more l i m i t e d  i n  i t s  d i s t r i b u t i o n  th a n  th e  d i p l o i d  s t r a i n  and th e  

s p e c i e s  as a w h o le ,  can  be r e g a r d e d  as a c r y p t i c  apoendem ic ,  i f  i t  

i s  assumed t h a t  i t  o r i g i n a t e d  from  th e  d i p l o i d  th ro u g h  a u t o p o l y p l o i d y .

A no ther  p a i r  o f  s p e c i e s  i n  s e c t .  Bolbophorum show c l e a r e r  s ig n s  

o f  b e in g  r e l a t e d  s c h iz o e n d e m ic s :  P. l i g u l a t a  (SW Europe and Morocco)
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and P. t i m o l e o n t i s  (SW A s ia  and th e  B alkan  p e n i n s u l a ) ,  w hich  a re  

b o th  d i p l o i d s ,  s h a r e  a number o f  taxonom ic f e a t u r e s  and i n  my o p in io n  

fo rm  a v i c a r i o u s  s p e c i e s  p a i r .

On d i s t r i b u t i o n a l  g ro u n d s ,  th e  t h r e e  s u b s p e c i e s  o f  P. c e n i s i a  

w ould a p p e a r  to  have o r i g i n a t e d  from  a r e c e n t  common a n c e s t o r ,  and
i

hen ce  to  be s c h iz o e n d e m ic a l ly  r e l a t e d .  T h e i r  k a r y o l o g y ,  how ever ,

s u g g e s t s  a more complex o r i g i n ;  whereas s u b s p .  s a r d o a  i s  known

o n ly  a t  th e  o c t a p l o i d  l e v e l ,  s u b s p .  c e n i s i a  has  a w id e r  v a r i e t y  o f

num bers .  The e a s t e r n  s u b s p e c i e s  c o n t r a c t a  has n o t  been  s t u d i e d

k a r y o l o g i c a l l y .

I n  s e c t .  S te n o p o a ,  th e  two l a r g e l y  a l l o p a t r i c  s p e c i e s

P. p a n n o n ic a  and P. v e r s i c o l o r  a re  p ro b a b ly  s c h iz o e n d e m ic s ,  though

i n  th e  a b sen c e  o f  r e l i a b l e  chromosome number d e t e r m i n a t i o n s  t h i s

can  o n l y  be s p e c u l a t i o n .

I n  s e c t .  O ch lopoa , taxonom ic  changes have been  p ro p o se d

( F r b h n e r ,  1968) w hich have th e  e f f e c t  o f  c r e a t i n g  a s p e c i e s - p a i r

w i th  P. s u p in a  o ccu p y in g  th e  w e s te rn  p a t t  o f  th e  r an g e  o f  th e
p l a n t s  in

s p e c i e s  as p r e v i o u s l y  u n d e r s t o o d ,^ th e  e a i t e r n  p a r t  o f  i t s  ra n g e  

b e in g  re -nam ed  as a s e p a r a t e  s p e c i e s ,  P. u s t u l a t a  F r b h n e r .

The m o rp h o lo g ic a l  d i f f e r e n c e s  m en tioned  i n  F rb h n e r* s  p a p e r  a re  

o n ly  s l i g h t ,  and i t  i s  p o s s i b l e  t h a t  th e  two t a x a  a r e  n o n s p e c i f i c  

b u t  w a r r a n t  r e c o g n i t i o n  as s u b s p e c i e s ,

b) P a t ro e n d e m ic s .

The m o s t  n o te w o r th y  example o f  a r e l a t i v e l y  l o c a l  endem ic  

s p e c i e s  h y b r i d i z i n g  w i th  a more w id e sp re a d  s p e c i e s  to  g iv e  r i s e  

to  an a l l o p o l y p l o i d  w i th  a w or ld -w ide  d i s t r i b u t i o n  i s  th e  c a se  o f  

P. a n n u a , th e  a l i o t e t r a p l o i d  d e r i v a t i v e  o f  P. i n f i r m a  and P. s u p i n a . 

The d i s t r i b u t i o n a l  r a n g e s  o f  the  two p a r e n t  s p e c i e s  h a r d l y  o v e r l a p ,  

and s i n c e  th e y  a l s o  occupy  q u i t e  d i f f e r e n t  h a b i t a t s  a t  th e  p r e s e n t  

day th e  o p p o r t u n i t y  f o r  h y b r i d i z a t i o n  to  o c c u r  may have b een  o n ly  

a r a r e  e v e n t .  P. annua has been immensely more s u c c e s s f u l  th a n
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e i t h e r  o f  i t s  p a r e n t s ,  c o l o n i z i n g  d i s t u r b e d  h a b i t a t s  i n  e v e ry  

c o n t i n e n t .

P. r e h m a n n i i , th e  o n ly  known d i p l o i d  member o f  s e c t ,  S te n o p o a ,  

may be a p a tro e n d e m ic  i n  r e l a t i o n  to  o t h e r  woodland s p e c i e s  o f  

th e  s e c t i o n ,  su c h  as P. n e m o r a l i s . The p o s s i b i l i t y  t h a t  o t h e r  

r e l i c t  d i p l o i d s  may o c c u r ,  and t h a t  th e y  may have been  o v r lo o k e d  

by  t a x o n o m is t s  o r  have been  g iv e n  a s u b o r d i n a t e  taxonom ic  r a n k ,  

c a n n o t  be r u l e d  o u t  as th e  g r e a t  ran g e  o f  v a r i a t i o n  encom passed  

by su c h  s p e c i e s  as P. n e m o r a l i s , P. p a lu s  t r i s  and P. g l a u c a  m ig h t  

w e l l  c o n c e a l  o t h e r  such  d i p l o i d  s p e c i e s ,

c )  A poendem ics.

The o n ly  c l e a r - c u t  exam ple o f  a h ig h  p o l y p l o i d  s p e c i e s  o f  Poa 

i n  Europe h a v in g  a r e s t r i c t e d  d i s t r i b u t i o n  i s  P . g r a n i t i c a  ( s e c t .  

C e n i s i a ) .  T h is  p l a n t  has  a v e r y  l o c a l i z e d  g e o g r a p h i c a l  d i s t r i b u t i o n ,  

w hich  can  p e rh a p s  be b e s t  e x p la i n e d  i f  we s u g g e s t  t h a t  i t  h a s  

o r i g i n a t e d  o n ly  r e c e n t l y  from  a more w id e s p re a d  s p e c i e s  o f  s e c t .  

C e n i s i a .  A f t e r  th e  f o r m a t io n  o f  a s p e c i e s ,  th e  two m o st  p r o b a b le  

c o u r s e s  o f  e v e n ts  a r e  e i t h e r  t h a t  i t  becomes e x t i n c t  o r  t h a t  i t  

p r o g r e s s i v e l y  e n l a r g e s  i t s  g e o g r a p h i c a l  r a n g e .  The f a c t  t h a t  

P. g r a n i t i c a  has  done n e i t h e r  s u g g e s t s  t h a t  i t  i s  o f  r e c e n t  o r i g i n .

Some o f  th e  s t a b i l i z e d  h y b r id s  be tw een  w id e s p re a d  s p e c i e s  o f  

Poa have  r e l a t i v e l y  l o c a l  d i s t r i b u t i o n s  i n  r e l a t i o n  to  th e  

d i s t r i b u t i o n s  o f  t h e i r  p a r e n t s :  f o r  e x am p le ,  P. x h a r t z i i  G andoger ,

w hich  i s  known o n ly  from  S v a lb a r d  and G re e n la n d .

8 . 3 . 3  D i s t r i b u t i o n  p a t t e r n s  o f  s p e c i e s  l a r g e l y  r e s t r i c t e d  to  E u ro p e .

As i n  th e  c a se  o f  s p e c i e s  endem ic  to  E u ro p e ,  th e  s i x  s p e c i e s
/

w hich  a r e  l a r g e l y  ( b u t  n o t  e n t i r e l y )  r e s t r i c t e d  to  Europe show a 

number o f  i n t e r e s t i n g  d i s t r i b u t i o n  p a t t e r n s .

S e c t .  Homalopoa a c c o u n ts  f o r  t h r e e  o f  th e  s i x  s p e c i e s .

A l l  t h r e e  e x te n d  from  w e s t e r n  Europe to  th e  Caucasus m t s . ,  b u t  have
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s l i g h t l y  d i f f e r e n t  r a n g e s .  P. rem o ta  i s  c l a s s e d  as a b o r e a l  s p e c i e s ,  

on  a c c o u n t  o f  i t s  more n o r t h e r l y  d i s t r i b u t i o n  w hich  e x te n d s  i n t o  

c e n t r a l  Sweden. P. c h a i x i i  and P. h y b r id a  a r e  p l a c e d  i n  th e  m ontane 

g roup  o f  s p e c i e s ,  i n  v ie w  o f  t h e i r  h a b i t a t  p r e f e r e n c e s  f o r  w oodlands 

a t  i n t e r m e d i a t e  a l t i t u d e s .  P. c h a i x i i  has  been  w id e ly  i n t r o d u c e d  

i n  th e  lo w lan d s  o f  n o r t h - w e s t  E u ro p e ,  h a v in g  been  i n c l u d e d  i n  s e e d  

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

th e  t h r e e  s p e c i e s  i n  th e  s o u t h - e a s t e r n  p a r t  o f  t h e i r  ran g e  i s  n o t  

known w i t h  s u c h  p r e c i s i o n  as t h e i r  E uropean  d i s t r i b u t i o n ;  P. c h a i x i i  

e x te n d s  i n t o  t h e  T ra n sc a u c a s u s  and Pon tus  m o u n ta in s ,  w h i le  P. h y b r id a  

and P. r e m o ta  a p p e a r  to  be c o n f in e d  to  th e  G isc a u c a su s  m ts .

P. c e n i s i a  s u b s p .  c o n t r a c t a  has  a d i s t r i b u t i o n  w hich i s  u n u s u a l
i

among p l a n t s  o f  th e  m ontane zone o f  th e  B alkan  p e n i n s u l a ,  i n  t h a t  

i t  e x te n d s  i n t o  th e  h ig h la n d s  o f  A n a t o l i a .  Though th e  w e s te r n  

g roups  o f  m o u n ta in s  i n  A s i a t i c  Turkey  have  no l a c k  o f  s u i t a b l e  

h a b i t a t s  f o r  B a lk an  o r e o p h y t e s ,  th e  c l i m a t e  becomes p r o g r e s s i v e l y  

more s e v e r e  ( e s p e c i a l l y  i n  w i n t e r )  as one t r a v e l s  e a s t ,  and m ost  

s p e c i e s  i n f i l t r a t i n g  from  th e  B a lkans  r e a c h  o n ly  a t  m ost to  a b o u t  

h a l f - w a y  th r o u g h  th e  p e n i n s u l a .  A n o th e r  a l p i n e  p l a n t  w hich u n d e rg o e s  

m o d i f i c a t i o n  i s  P. a l p i n a , w hich  i s  r e p r e s e n t e d  i n  m ost  o f  A n a t o l i a  

by s u b s p .  f a l l a x  F . Hermann. Only i n  th e  e x trem e  n o r t h - e a s t  o f  

T u rkey , w here th e  e x t r e m e ly  humid c l i m a t e  a l lo w s  T r a n s c a u c a s i a n  

e le m e n ts  to  a c h ie v e  l i m i t e d  p e n e t r a t i o n ,  does t y p i c a l  P. a l p i n a  

o c c u r  ( a lo n g  w i t h  o t h e r  s p e c i e s  o f  Poa su c h  as P. c h a i x i i  and 

P. l o n g i f o l i a ) .

A t h i r d  p a t t e r n  o f  d i s t r i b u t i o n  w hich o v e r l a p s  th e  f r o n t i e r  o f  

Europe i s  shown by P. f l a c c i d u l a  and P. l i g u l a t a . Both  s p e c i e s  

o c c u r  i n  th e  m o u n ta in s  o f  e a s t e r n  and s o u th e r n  S p a in ,  and have a l s o  

been  r e c o r d e d  from  th e  A t la s  m o u n ta in s  o f  n o r t h e r n  M orocco. They 

a r e  t a x o n o m ic a l ly  u n r e l a t e d ;  P. f l a c c i d u l a  b e lo n g s  to  s e c t .  S te n o p o a ,
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and P. l i g u l a t a  i s  a member o f  s e c t .  Bolbophorum. T h e i r  p e r i o d s  

o f  i n i t i a l  e x p a n s io n  e v i d e n t l y  a n te d a te  th e  ! f o rm a t io n  o f  th e  s t r a i t s  

o f  G i b r a l t a r .

8 . 3 . 4  D i s t r i b u t i o n  o f  s p e c i e s  o c c u r r in g  m a in ly  o u t s i d e  E u rope .

The s i x  s p e c i e s  b e lo n g in g  to  t h i s  group a l l  o c c u r  m a in ly  i n  

A s i a ,  t h e i r  ra n g e s  e x te n d in g  i n to  q u i t e  l i m i t e d  a r e a s  o f  e a s t e r n  

o r  s o u t h - e a s t e r n  E u ro p e ,  w i th  the  e x c e p t io n  o f  a r c t i c  P . a b b r e v i a t a .

P. t i m o l e o n t i s  ( s e c t .  Bolbophorum ), a l th o u g h  i t  o c c u r s  i n  th e  

s o u th e r n  Bààkan p e n i n s u l a  from  Greece and T u rk ish  Thrace  to  B u l g a r i a  

and Y u g o s la v ia n  M acedonia , i s  more w id e ly  d i s t r i b u t e d  i n  s o u th - w e s t  

A s ia  th a n  i s  g e n e r a l l y  r e a l i z e d ;  i t s  e x t r a -E u r o p e a n  d i s t r i b u t i o n  

e x te n d s  easw ards  th ro u g h  s o u th e r n  A n a to l i a  and n o r t h e r n  S y r i a  and I r a q  

to  I r a n .  Along w i th  P. s i n a i c a , a taxon  d o u b t f u l l y  d i s t i n c t  from  

P. b u l b o s a , i t  r e a c h e s  th e  so u th e rn m o s t  l i m i t s  o f  d i s t r i b u t i o n  o f  

th e  genus Poa i n  s o u th - w e s t  A s ia  by p e n e t r a t i n g  i n t o  P a l e s t i n e .

P. a b b r e v i a t a  ( s e c t .  A b b r e v ia t a e ) , a h i g h - A r c t i c  s p e c i e s  w i th  

a c i r c u m p o la r  d i s t r i b u t i o n ,  o c c u rs  in  Europe o n ly  i n  S v a lb a r d .

B. r e l a x a  ( s e c t .  S ten o p o a)  i s  w id e ly  d i s t r i b u t e d  i n  C e n t r a l  A s ia ,  

e x te n d in g  from  w e s t  K a z a k h s ta n  th rough  Turkmenia and th e  s m a l l e r  

C e n t r a l  A s ian  r e p u b l i c s  to  D z h u n g a r ia ,  s o u th e r n  S i b e r i a ,  and 

n o r t h e r n  M o n go lia .  U n t i l  r e c e n t l y  i t s  o n ly  s t a t i o n  i n  Europe was 

th e  w e s t e r n  s a l i e n t  o f  K a z a k h s ta n ,  b u t  i t  i s  now r e c o r d e d  from  f i v e  

o f  th e  e a s t e r n m o s t  p r o v in c e s  o f  European R u s s ia  i n  th e  r e g i o n  o f  

th e  U ra l  m ts .

P. s t e r i l i s  ( s e c t .  S tenopoa)  c a n n o t  be g iv e n  a d e f i n i t i v e  

ran g e  o f  d i s t r i b u t i o n ,  s i n c e  i t  i s  ta x o n o m ic a l ly  c r i t i c a l  and has  

been  c o n fu s e d  w i th  o t h e r  t a x a .  I t  i s  f a i r l y  c e r t a i n  t h a t  i t  o c c u r s  

i n  th e  n o r t h e r n  f o o t h i l l s  o f  th e  Caucasus m t s . ,  as w e l l  as i n  Krym. 

Some i n t e r p r e t a t i o n s  o f  t h i s  s p e c i e s  s u g g e s t  t h a t  i t  e x te n d s  th ro u g h  

I r a n  and A f g h a n is t a n  to  K ashm ir;  I  b e l i e v e  t h i s  to  be i n s u f f i c i e n t l y  

w e l l  e s t a b l i s h e d ,  as th e  p l a n t s  in v o lv e d  may w e l l  b e lo n g  t o  a
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s e p a r a te  s p e c i e s .

P. s i b i r i c a  has  a v e r y  e x t e n s i v e  d i s t r i b u t i o n  i n  A s i a ,  e x te n d in g  

i n  th e  e a s t  to  th e  F a r - E a s t e r n  c o a s t a l  b e l t  o f  e a s t  S i b e r i a ,  n o r t h e r n  

China  and M ongo lia .  I t  i s  found  f u r t h e r  s o u th  i n  th e  m o u n ta in s  o f  

C e n t r a l  A s i a ,  and i s  common a lm o s t  th ro u g h o u t  S i b e r i a  w i th  th e  

e x c e p t i o n  o f  th e  h i g h - A r c t i c  a r e a s .  In  th e  w e s t ,  i t  j u s t  manages to  

c r o s s  th e  U r a l s .

The f i n a l  s p e c i e s  o f  t h i s  g ro u p ,  P. l o n g i f o l i a , i s  i n t e r e s t i n g  

i n  t h a t  i t  i a s r e p r e s e n t e d  i n  Krym by an endem ic s u b s p e c i e s  f a g e to ru m , 

o r i g i n a l l y  d e s c r i b e d  as a s e p a r a t e  s p e c i e s .  The o v e r a l l  r a n g e  o f  

th e  s p e c i e s ,  w hich i s  c e n t r e d  on th e  Caucasus m t s . ,  e x te n d s  i n t o  

n o r t h - e a s t  Turkey (P o n tu s  m t s . ) ,  n o r t h - e a s t  I r a q  (A lg u rd  Dagh) and 

w e s t e r n  I r a n  (Z agros  m t s . ) .  The C a u c a s ia n  m a t e r i a l ,  w hich  in c lu d e s  

some w hich  was o r i g i n a l l y  d e s c r i b e d  as P. i b e r i c a  F i s c h e r  & M eyer, 

r e q u i r e s  f u r t h e r  s tu d y  i n  o r d e r  to  e s t a b l i s h  w h e th e r  â d d th i o n a l  

s u b s p e c i e s  may e x i s t .

8 . 3 . 5  D i s t r i b u t i o n  o f  s p e c i e s  w id e ly  d i s t r i b u t e d  b o th  i n s i d e  and 

o u t s i d e  E u rope .

The f i f t e e n  s p e c i e s  i n  t h i s  c a te g o r y  i n c l u d e  th e  m a j o r i t y  o f  

th e  s p e c i e s  o f  s e c t .  S ten o p o a  w i th  th e  e x c l u s i o n  o f  th e  P. s t e r i l i s  

g r o u p ,  t o g e t h e r  w i th  th e  whole o f  s e c t .  O chlopoa and s e c t .  Poa , 

and members o f  s e c t .  Bolbophorum, s e c t .  C e n i s i a  and s e c t .  Coenopoa.

A l l  t h r e e  members o f  s e c t .  O chlopoa a r e  o f  w id e s p re a d  d i s t r i b u t i o n ;  

P. annua as a c o s m o p o l i ta n  weed s p e c i e s ,  P. i n f i r m a  i n  c o a s t a l  h a b i t a t s  

a round  th e  M e d i te r r a n e a n  and e l s e w h e re  (h a v in g  o r i g i n a l l y  been  

d e s c r i b e d  from  S outh  A m erica ,  where i t  i s  u n d o u b te d ly  i n t r o d u c e d ) ,  

b o th  e x p l o i t  t h e i t  c a p a c i t y  f o r  r a p i d  g row th  and f lo w e r i n g  and 

t h e i r  a n n u a l  o r  ep h e m e ra l  h a b i t  to  c o lo n i z e  d i s t u r b e d  g round  w i th  

g r e a t  r a p i d i t y ;  P. s u p i n a , th e  only* c o n s i s t e n t l y  p e r e n n i a l  member 

o f  th e  g roup  i n  E u ro p e ,  o c c u r s  i n  m ost  o f  th e  m ontane  r e g io n s  o f  

Europe  as w e l l  as p o s s i b l y  i n  C e n t r a l  A s ia  and th e  H im alayas  ( b u t
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s e e  F r o h n e r ,  1968, who p ro p o se s  t h a t  C e n t ra l  A sian  m a t e r i a l  

named as P. s u p in a  b e lo n g s  to  a s e p a r a t e  s p e c i e s ,  P. u s t u l a t a ) .

In  s e c t .  S te n o p o a ,  two o f  th e  t h r e e  s p e c ie s  i n  t h i s  c a t e g o r y  

a r e  E u r o s i b e r i a n  s p e c i e s  o f  th e  b o r e a l  zone. The t h i r d ,  P. g l a u c a , 

has  a d i s j u n c t  d i s t r i b u t i o n  s in c e  i t  o ccu rs  i n  a r c t i c / s u b a r c t i c  

g r a s s l a n d ,  and a l s o  t u r n s  up i n  some (b u t  n o t  a l l )  o f  th e  m ontane 

r e g i o n s  much f u r t h e r  s o u th .  I t  o c c u rs  in  the  A lp s ,  b u t  n o t  i n  th e  

P y re n e e s  and i n  o n ly  th e  m ost n o r t h e r l y  p a r t  o f  the  C a r p a th i a n s .

In  w e s t e r n  A s ia  i t  i s  n o t  r e c o rd e d  from the Caucasus m t s . ,  b u t  

a p p a r e n t l y  does o c c u r  i n  the  A lborz  m ts .  o f  n o r th e r n  I r a n .  I t  i s  

a l s o  r e c o r d e d  from  th e  m oun ta ins  o f  C e n t ra l  A s ia ,  where i t  seems to  

have  a v e r y  s c a t t e r e d  d i s t r i b u t i o n .

P. n e m o r a l i s  and P. p a lu s  t r i s  a re  v e ry  w id e sp re a d  i n  Europe 

and A s ia ;  P . n e m o r a l i s  a l s o  o c c u rs  in  North America ( p o s s i b l y  as 

an i n t r o d u c t i o n ) ,  a lo n g  w i th  a c l o s e l y  r e l a t e d  s p e c i e s  P. i n t e r i o r  

Rydb. The d i s t r i b u t i o n  o f  P. p a lu s  t r i s  in  w e s te rn  and n o r t h - w e s t  

Europe i s  c u r i o u s l y  in c o m p le te ;  i t  appears  to  shun a r e a s  w i th  

a h i g h l y  o c e a n i c  c l i m a t e ,  as w e l l  as a r c t i c  r e g i o n s .

P. t r i v i a l i s  ( s e c t .  Coenopoa) ex te n d s  from Europe i n t o  

N o r th  A f r i c a  and w e s te r n  C e n t r a l  A s ia ,  as w e l l  as b e in g  r e c o r d e d  

from  th e  H im a la y a s ,  where i t  i s  v e ry  p ro b ab ly  i n t r o d u c e d .  I t  i s  

u n u s u a l  i n  b e in g  w id e s p re a d ,  and a p p a r e n t ly  n a t i v e ,  i n  M a c a ro n e s ia  

( t h e  A t l a n t i c  i s l a n d s ) .  I t s  more therm oph ilous  s u b s p e c i e s  s i l v i c o l a  

i s  more a b u n d a n t  i n  m e d i te r r a n e a n  p a r t s  o f  the  range  o f  th e  s p e c i e s ,  

and i s  p a r t i c u l a r l y  w id e sp re a d  i n  A n a to l i a .

P. c o m p re ssa  ( s e c t .  T ichopoa) i s  known from Europe and 

s o u th - w e s t  A s ia  and from th e  w e s te rn  p a r t  o f  C e n t r a l  A s ia .  I t  

p o s s i b l y  a l s o  o c c u r s  i n  C hina . I t  i s  now w id e sp re a d  i n  N o r th  A m erica , 

h a v in g  p r o b a b ly  been  in t r o d u c e d  t h e r e  in  seed  u se d  i n  a g r i c u l t u r e .

I n  s e c t .  P oa , P . p r a t e n s i s  and P. a n g u s t i f o l i a  a r e  b o th  v e r y
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w id e s p re a d  i n  Europe and A s ia .  P. p r a t e n s i s  s e n su  s t r i c t o  i s  

p r o b a b ly  commonest i n  n o r t h e r n  Europe and th e  c e n t r a l  b e l t  o f  

A s i a ,  w h i le  P. a n g u s t i f o l i a  i s  p r o b a b ly  more a b u n d a n t  i n  somewhat 

d r i e r  a r e a s  such  as s o u th e r n  E u ro p e ,  s o u th - w e s t  A s ia  and C e n t r a l  

A s i a .  Both  a l s o  o c c u r  i n  N o r th  A m erica ,  where th e y  a re  a p p a r e n t l y  

n a t i v e .

P. s u b c a e r u l e a  has  a r a t h e r  s c a t t e r e d  d i s t r i b u t i o n ;  i n  th e  

n o r t h e r n  p a r t s  o f  i t s  r a n g e ,  i t  o c c u p ie s  damp h a b i t a t s  i n  s u b a r c t i c  

r e g i o n s ,  w h i le  i n  th e  s o u th e r n  p a r t s  o f  i t s  ran g e  i t  i n h a b i t s  

m arshy  h a b i t a t s  and i s  o f t e n  o v e r lo o k e d .  I t  i s  i n t r o d u c e d  i n t o  

F a r - E a s t e r n  r e g io n s  o f  A s ia  and i n t o  N o r th  A m erica .

P. a lp i g e n a  ( s e c t .  Poa) and P. a r c t i c a  ( s e c t .  C e n i s i a )  

have a c i r c u m p o la r  a r c t i c  d i s t r i b u t i o n .  The fo rm e r  i s  common i n  

n o r t h e r n  S i b e r i a ,  S c a n d in a v ia ,  G re e n la n d  and a r c t i c  Canada; th e  

l a t t e r  has  a r a t h e r  more n o r t h e r l y  d i s t r i b u t i o n ,  w i t h  d i s j u n c t  

o u t l y i n g  p o p u l a t i o n s  i n  c e n t r a l  S c a n d in a v ia  and th e  Rocky m ts .  o f  

N o r th  A m erica and p e rh a p s  e l s e w h e r e .  I t  i s  t a x o n o m ic a l ly  c l o s e  to  

P. t i b e t i c a  S t a p f ;  th e  two s p e c i e s  a r e  p e rh a p s  even  n o n s p e c i f i c .

An even  more s t r o n g l y  d i s j u n c t  a r c t i c - a l p i n e  s p e c i e s  i s  

P. a l p i n a  ( s e c t .  B o lbophorum ). I t  o c c u r s  th ro u g h o u t  th e  a r c t i c  

r e g i o n s ,  and ( r a t h e r  l i k e  P. g l a u c a , b u t  more a b u n d a n t ly )  re& ppears  

i n  m ontane h a b i t a t s  t h ro u g h o u t  E u ro p e ,  A s ia  and N o r th  ^ e r i c a .

The o n ly  o t h e r  w id e ly  d i s t r i b u t e d  s p e c i e s  o f  s e c t .  Bolbophorum 

i n  E u ro p e ,  P. b u l b o s a , i s  p r o b a b ly  c e n t r e d  upon th e  I r a n o - T u r a n i a n  

r e g i o n .  I t  i s  e v i d e n t l y  w e l l - a d a p t e d  to  th e  a r i d  summers and 

v e r y  c o ld  w i n t e r s  w hich a r e  c h a r a c t e r i s t i c  o f  t h i s  r e g i o n ;  m ost  

o t h e r  s p e c i e s  o f  Poa o c c u r r i n g  i n  t h i s  r e g i o n  a r e  more o r  l e s s  

v o n f in e d  to  montane h a b i t a t s ,  where w a te r  s t r e s s  i s  n o t  so a c u t e .  

The d i s t r i b u t i o n  o f  P. b u lb o s a  e x te n d s  from  th e  M a u re ta n ia n  s t e p p e s  

o f  n o r t h - w e s t  A f r i c a ,  th ro u g h  th e  S y r i a n  d e s e r t  and th e  i n t e r i o r  o f
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A n a t o l i a  and I r a n  to  th e  T u ra n ia n  d e s e r t ,  M ongolia  and n o r t h e r n  C h ina .  

T h is  i s  a lm o s t  e x a c t l y  th e  e x t e n t  o f  the  I r a n o - T u r a n ia n  p h y to g e o -  

g r a p h i c a l  r e g i o n .  B e s id e s  b e in g  w id e sp re a d  and e x t r e m e ! ^  common 

i n  t h e s e  a r e a s  (w here i t  o f t e n  o c c u p ie s  seco n d a ry  o r  o v e rg r a z e d  

r a n g e l a n d ,  o f  w hich  t h e r e  i s  an abundance) i t  o c c u rs  a l s o  i n  

M e d i t e r r a n e a n  E u ro p e ,  e x te n d in g  i n  th e  w est  as f a r  as th e  s o u th e r n  

c o a s t  o f  E n g la n d .  I t s  range  in  c e n t r a l  Europe has  been  e x te n d e d  

i n  r e c e n t  t im es  th ro u g h  th e  i n f l u e n c e  o f  Man (Sukopp & S c h o lz ,  1968 ) .
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CHAPTER E v o l u t i o n a r y  t r e n d s .

The ab sen ce  o f  f o s s i l  e v id e n c e  as an a i d  to  th e  i n t e r p r e t a t i o n  

o f  th e  h i s t o r y  o f  th e  genus Poa r e q u i r e s  t h a t  any comments to  be made 

on i t s  e v o l u t i o n a r y  o r i g i n  and d i v e r s i f i c a t i o n  m ust be d e r i v e d  from  

p r e s e n t - d a y  r e l a t i o n s h i p s .  S in ce  my new c l a s s i f i c a t i o n  o f  th e  genus 

d i f f e r s  i n  o n ly  r e l a t i v e l y  m in o r  d e t a i l s  from  p r e v io u s  a t t e m p t s ,  

th e  i n t e r p r e t a t i o n  o f  th e  e v o l u t i o n  o f  th e  v a r i o u s  g ro u p s  can  l a r g e l y  

be b a s e d  on e a r l i e r  o b s e r v a t i o n s .  These have been  r e l a t i v e l y  few  in  

num ber; I  s h a l l  r e f e r  o n ly  to th e  a c c o u n ts  o f  N a n n f e ld t  ( 1 9 3 5 ) ,

A c h ta ro v  (1939) and S e re b ry a k o v a  (1 9 6 5 ) .

N a n n f e ld t ,  w h i le  r e s e r v i n g  h i s  d e t a i l e d  rem arks f o r  th e  members 

o f  s e c t .  O r e in o s ,  g iv e s  a g e n e r a l  a c c o u n t  o f  th e  th e n  s t a t e  o f  

c l a s s i f i c a t i o n  o f  th e  g e n u s .  His o b s e r v a t i o n s  on g ro w th - fo rm  a re  

o f  p a r t i c u l a r  im p o r ta n c e ,  s i n c e  th e s e  n o t  o n ly  p r o v id e  good e v id e n c e  

f o r  s e p a r a t i n g  s e c t .  Coenopoa and s e c t .  Poa (= s e c t .  Pandem os), b u t  

a l s o  r e i n f o r c e  o t h e r  c h a n g e s .  This  l e d  to  a r e l a t i v e l y  new i d e a ;  

t h a t  changes i n  s h o o t - f o r m a t i o n  which l e a d  to  d i f f e r e n c e s  i n  g ro w th -  

form  can  be r e l a t e d  to  s t a g e s  i n  an e v o l u t i o n a r y  se q u en ce  (P o y a rk o v a ,  

1963; S e re b ry a k o v a ,  1965) .

The e v o l u t i o n a r y  t r e n d s  w hich S e re b ry a k o v a  p u t s  fo rw a rd  i n  h e r  

d ia g ra m  o f  th e  changes i n  l i f e - f o r m s  o f  Poa ( f i g .  12 ) a r e :

a) a t r e n d  from  shade  c o n d i t i o n s  to  c o n d i t i o n s  o f  h ig h  l i g h t  i n t e n s i t y ;

b) a t r e n d  from  r e l a t i v e l y  m e s o p h y t ic  c o n d i t i o n s  tow ards  an i n c r e a s i n g l y  

h y d r o p h y t i c  h a b i t a t ,  as i n  th e  change i n  P. p a lu s  t r i s  from  meadowland

to  m a r s h - l a n d ;

c) a t r e n d  from  r e l a t i v e l y  m e s o p h y t ic  c o n d i t i o n s  tow ards  x e r o p h y t i c  

c o n d i t i o n s  su c h  as th o s e  i n  th e  m ontane s p e c i e s  o f  c e n t r a l  A s ian

s te p p e s  ( e . g .  P. a t t e n u a t e ) ;{
d) a t r e n d  from  r e l a t i v e l y  m e s o p h y t ic  c o n d i t i o n s  tow ards
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a d a p t a t i o n  to  a r c t i c  c o n d i t i o n s ,  l e a d i n g  to  l o o s e l y  t u f t e d  g ro w th -  

form s c h a r a c t e r i s t i c  o f  t u n d r a  and s u b - t u n d r a  s p e c i e s  su c h  as 

P. a r c t i c a .

These t r e n d s  a re  r e l a t e d  to  changes i n  th e  r a t e s  o f  s h o o t  

p r o d u c t i o n  w hich  a re  o f  a d a p t iv e  v a l u e .  A d i f f e r e n t  type  o f  

s h o o t  i s  th e  type  w hich o r i g i n a t e s  i n t r a v a g i n a l l y  ( a s t a t e  n o t  

r e f e r r e d  to  by S e r e b r y a k o v a ) ,  l e a d i n g  to  g r e a t e r  p r o t e c t i o n  f o r  

th e  young s h o o t .  This  i s  found  i n  s e c t .  A b b re v ia ta e  ( a d a p te d  to  

a r c t i c  c o n d i t i o n s )  as w e l l  as i n  s e c t s .  Nanopoa and Bolbophorum 

( a d a p te d  to  x e r o p h y t i c  c o n d i t i o n s ) .

I n t r a v a g i n a l  s h o o ts  a r e  a l s o  e n c o u n te r e d  i n  P. l o n g i f o l i a  

( s e c t .  M acropoa),  th e  more x e r o p h y t i c a l l y  a d a p te d  o f  th e  two 

s p e c i e s  o f  t h i s  s e c t i o n .  In  t h i s  c a s e ,  how ever , th e  i n t r a v a g i n a l  

s h o o t  type  o c c u rs  t o g e t h e r  w i th  e x t r a v a g i n a l  s h o o t s ;  t h i s  i s  

th e  o n ly  example known where b o th  ty p e s  o f  s h o o t  o c c u r  t o g e t h e r .

On m o rp h o lo g ic a l  g r o u n d s ,  th e  i n t r a v a g i n a l  s t a t e  i s  l i k e l y  

to  be th e  more p r i m i t i v e  t y p e ;  th e  e x t r a v a g i n a l  h a b i t  i n v o lv e s  

th e  r e d u c t i o n  o f  th e  lo w e s t  l e a f  s h e a th s  i n t o  s p e c i a l i z e d  u n i t s ,  

" c a t a p h y l l s "  ( s e n s u  V ic k e r y ,  1970, p .  1 5 2 ) .  However, s i n c e  

th e  s e c t i o n s  o f  Poa i n  Europe a r e  n o t  th o s e  e v o l u t i o n a r i l y  p r i m i t i v e  

ty p e s  w hich have i n t r a v a g i n a l  i n n o v a t io n s  ( c f .  however th e  o f t e n  

b i z a r r e  s p e c i e s  o f  th e  F l o r a  M a le s ia  a r e a * s  h i g h l a n d s ;  J a n s e n ,

1953) we m ust  assume t h a t  th e  i n t r a v a g i n a l  s t a t e  i s  s e c o n d a r y .

A c h ta ro v  (1939) i n  h i s  a c c o u n t  o f  e v o l u t i o n a r y  t r e n d s  i n  

B u lg a r i a n  s p e c i e s  o f  P o a , p a r t i c u l a r l y  th e  members o f  s e c t .  

Bolbophorum, c o n s id e r s  t h a t  th e  p r i n c i p a l  t r e n d  o p e r a t i n g  i n  t h i s  

s e c t i o n  i s  p r o g r e s s i v e  d r o u g h t  a d a p t a t i o n ,  th e  m ost h i g h l y  e v o lv e d  

members o f  t h i s  s e c t i o n  b e in g  th o s e  w hich  occupy  th e  m ost 

x e r o p h y t i c  h a b i t a t s  a t  th e  p r e s e n t  d a y .  I n d e e d ,  some o f  th e  

s p e c i e s  s e l e c t e d  by A c h ta ro v  as r e p r e s e n t a t i v e  o f  th e  ex trem e
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o r  m ost  h i g h l y  m o d if ie d  ta x a  fo rm ing  the  e n d - p o i n t s  o f  d i f f e r e n t  

e v o l u t i o n a r y  l i n e s  a re  n o t  to be r e g a rd e d  as members o f  s e c t .  

Bolbophorum ; P. p i r i n i c a , f o r  exam ple , i s  now p l a c e d  i n  s e c t .

O r e in o s .  The s t r e s s  p la c e d  by A chtarov  on th e  r o l e  o f  i n c r e a s i n g  

a r i d i t y  as a s t im u lu s  to  xerom orph ic  t r e n d s  i n  s e c t .  Bolbophorum 

i s  p a r t i c u l a r l y  v a l i d  i n  c o n n e c t io n  w i th  th e  f e a t u r e  o f  th e  b u lb o u s  

s tem  b a s e  ( e . g .  P . b u lb o s a ) ;  see  c h a p te r  5 ,  s e c t i o n  5 . 2 . 2 .

9 .2  C h a r t  o f  p h e n e t i c  r e l a t i o n s h i p s .

The c l a s s i f i c a t i o n  o f  the  European members o f  Poa w hich  i s  

p r e s e n t e d  i n  t h i s  work i s  a p u r e ly  phene t i c  one ;  i t  i s  i n t e n d e d  

o n ly  to  convey  th e  b ro ad  p h e n e t i c  r e l a t i o n s h i p  be tw een  g roups  o f  

d i f f e r e n t  s p e c i e s  w hich a re  assem bled  t o g e t h e r  on th e  b a s i s  o f  th e  

o v e r a l l  r e se m b la n c e  betw een them. Only a f t e r  th e  p r o c e s s  o f  

c l a s s i f i c a t i o n  was com ple ted  was an a t t e m p t  made to  d e te rm in e  th e  

p r o b a b le  d i r e c t i o n  o f  e v o lu t io n a r y  c h a n g e s .  Some o f  th e  c h a r a c t e r s  

w i th  w hich  t h e s e  changes have been p a r t i c u l a r l y  c l e a r l y  a s s o c i a t e d  

a re  s e t  o u t  i n  the  accompanying t a b l e  9 .1 ;  the  i n s p i r a t i o n  f o r  

t h i s  m ethod o f  p r e s e n t a t i o n  was the  c h a r t  f o r  The a ( S e a l y ,  1958) 

i l l u s t r a t e d  i n  Davis & Heywood (1 963 ) .

9 .3  Exam ples o f  e v o lu t i o n a r y  t r e n d s .

A d i s c u s s i o n  o f  th e  ev id e n c e  p ro v id e d  by th e  d a t a  on  p l o i d y  

l e v e l s  w i l l  be found i n  c h a p te r  4 . Some m o rp h o lo g ic a l  t r e n d s  a re  

d i s c u s s e d  be lo w .

A. T a l l  p l a n t s  become reduced  in  s i z e .

Th is  t r e n d  i s  a s s o c i a t e d  w i th  d ro u g h t  a d a p t a t i o n  i n  m ost  s p e c i e s ,  

b u t  i s  a l s o  e n c o u n te re d  in  the  a r c t i c  as an a d a p t a t i o n  to  f r o s t  damage. 

The h e i g h t  a t  w hich th e  p a n ic l e  i s  borne  i s  d e te rm in e d  by th e  h e i g h t  

o f  th e  s u r r o u n d in g  v e g e t a t i o n ;  too g r e a t  an e x p o s u r e ,  i n  a d v e rs e  

c o n d i t i o n s ,  l e a d s  to  damage o f  f l o r a l  p a r t s ,  w h i le  too  s h o r t  a s tem  

w i l l  f a i l  to  expose  th e  p a n ic l e  to  the  b r e e z e .  Dry g r a s s l a n d  i s
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s h o r t e r ,  as  a r u l e ,  th a n  m o is t  g r a s s l a n d ;  t h e r e  i s  th u s  a 

p r e s s u r e  tow ards  th e  r e d u c t i o n  i n  the  h e ig h t  o f  g r a s s e s  which 

i s  one o f  th e  forms o f  d ro u g h t  a d a p ta t i o n .

B. R e d u c t io n  i n  number o f  c a u l i n e  l e a v e s .

The le a v e s  a r e  m o s t ly  b a s a l  i n  most a r c t i c  s p e c i e s  o f  P o a , and 

th e  t r e n d  i s  a l s o  a p p a r e n t  i n  a lp i n e  and d r o u g h t - a d a p te d  t a x a .

In  th e  c a s e  o f  a r c t i c  s p e c i e s  -  P. a b b r e v i a t a , P. a l p i g e n a ,

P. a r c t i c a  and P. g l a u c a  -  e a c h  b e lo n g s  to a d i f f e r e n t  s e c t i o n  and 

th e  t r e n d  can  t h e r e f o r e  be s a i d  to  be a case  o f  c o n v e r g e n t  e v o l u t i o n .  

G ra z in g  p r e s s u r e  may a l s o  te n d  to  produce a r e d u c t i o n  i n  th e  number 

o f  c a u l i n e  l e a v e s ,  s i n c e  p l a n t s  h av in g  m ain ly  b a s a l  l e a v e s  w i l l  be 

b e t t e r  f i t t e d  f o r  s u r v i v a l .

C. A d o p t io n  o f  an a n n u a l  h a b i t .

T h is  i s  an uncommon t r e n d  in  the  genus Poa, b u t  i s  f a r  from  

uncommon i n  r e l a t e d  g e n e ra  o f  th e  F e s tu c e a e  and i n  t h e s e  i t  h a s  

p r o c e e d e d  much f u r t h e r ;  so much s o ,  in  F e s tu c a , t h a t  a n n u a l  s p e c i e s  

p l a c e d  i n  su c h  g e n e ra  as V u lp ia  a re  reg a rd e d  as g e n e r i c a l l y  d i s t i n c t  

m a in ly  on th e  b a s i s  o f  t h i s  c h a r a c t e r .

The o v e r a l l  c h a r a c t e r i s t i c s  o f  s e c t i o n  O ch lopoa , t h e  o n ly  

E u ropean  s e c t i o n  w i th  a n n u a l  s p e c i e s  ( o th e r  th an  th e  u n p la c e d  s p e c i e s  

P. j u b a t a ) , s u g g e s t  t h a t  i t  has  had a r e l a t i v e l y  long  h i s t o r y  o f  

in d ep e n d e n c e  from  th e  r e s t  o f  th e  gen u s .  The g e o g r a p h i c a l  d i s t r i b u t i o n  

o f  th e  members o f  th e  s e c t i o n  s u g g e s t s  a s i m i l a r  h i s t o r y ;  th e  members 

o f  th e  g ro u p  a r e  s c a t t e r e d  o v e r  a wide a re a  and have a v e r y  d i s j u n c t  

d i s t r i b u t i o n  i n  r e l a t i o n  to  th e  d i s t r i b u t i o n a l  c e n t r e  o f  th e  s e c t i o n ,  

w hich a p p e a r s  to  l i e  i n  th e  H im alayas .  The s e c t i o n a l  d i a g n o s i s  

s u g g e s t s  t h a t  th e  s e c t i o n  i s  h i g h ly  evo lved  in  o t h e r  r e s p e c t s ;  some 

a u th o r s  r e g a r d  i t  as a d i s t i n c t  subgenus Ochlopoa (A. & O r . )  H y l .  (1953) 

and p o i n t  o u t  an a f f i n i t y  be tw een  th e  group and th e  P u c c i n e l l i a  -  

P h i p p s i a  g ro u p .  In  some r e s p e c t s ,  however, s e c t .  Nanopoa l i e s  c l o s e r
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to  t h e s e  g e n e ra  th a n  does s e c t .  O ch lopoa  and i t ,  l i k e  P u c c i n e l l i a , 

ha s  c h a n n e l l e d  glumes and lemmas and i s  p e r e n n i a l  i n  h a b i t .

A n o th e r  s e c t i o n  i n  w hich  th e  s p e c i e s  a re  d i s t i n g u i s h e d  by t h e i r  

a n n u a l  h a b i t  i s  s e c t .  D iv e r s ip o a  V. J i r a s e k ,  d e s c r i b e d  i n  a p a p e r  

by C h r te k  & J i r a s e k  (1962) a n i i n c l u d i n g  t h r e e  n o r t h  Am erican s p e c i e s .  

The o n l y  o t h e r  a n n u a l  s p e c i e s  o f  Poa known to  me i s  P. f a x  W i l l i s  

& C o u r t ,  o c c u r r i n g  i n  A u s t r a l i a ,  whose taxonom ic  p o s i t i o n ,  l i k e  t h a t  

o f  P . j u b a t a , i s  n o t  known.

D. R e d u c t io n  i n  l e a f  w i d t h .

Th is  i s  accom panied  by c e r t a i n  a n a to m ic a l  changes  su c h  as a 

change  i n  th e  r a t i o  o f  p r im a ry  to  s u b s i d i a r y  b u n d le s  (n a r ro w e r  

l e a v e s  h a v in g  few er  s e c o n d a ry  b u n d le s )  as w e l l  as by changes i n  th e  

b u l l i f o r m  c e l l s  and th e  shape  o f  th e  k e e l .  A s e p a r a t e  t r e n d  has  

p r o b a b l y  o p e r a t e d  i n  th e  r e v e r s e  d i r e c t i o n  i n  s e c t .  Homalopoa a n d ,  

to  a l e s s e r  e x t e n t ,  i n  s e c t .  M acropoa, l e a d i n g  to  an i n c r e a s e  i n  

l e a f  w id th .  N e i t h e r  t r e n d  i s  l i n k e d  to  any v e r y  o b v io u s  a d a p t i v e  

f e a t u r e  o f  s e l e c t i v e  v a l u e .

E . Changes i n  l i g u l e  s i z e  and s h a p e .

As w i th  l e a f  w i d t h ,  two s e p a r a t e  t r e n d s  have  p r o b a b ly  o p e r a t e d  

i n  o p p o s i t e  d i r e c t i o n s .  On th e  one h a n d ,  s h o r t  a c u te  h y a l i n e  

l i g u l e s  have become m o d i f ie d  to  form  more e l o n g a t e ,  o f t e n  l a c e r a t e  

m i lk y - w h i t e  l i g u l e s ;  on  th e  o t h e r  h a n d ,  s h o r t  a c u te  to  rounded  

l i g u l e s  have become r e d u c e d  i n  l e i ^ h ,  f i r s t  to  t r u n c a t e  l i g u l e s  and 

u l t i m a t e l y  to  th e  l i g u l e  b e in g  o b s o l e t e  o r  a b s e n t .

The f i r s t  t r e n d ,  i n v o lv i n g  an i n c r e a s e  i n  th e  lergih and 

p rom inence  o f  th e  l i g u l e s ,  i s  a s s o c i a t e d  w i th  d r o u g h t - a d a p t e d  s p e c i e s ,  

and by i n c r e a s i n g  r e f l e c t i v i t y  a t  th e  b a s e  o f  th e  l e a f - b l a d e s ,  

i t  may c o n f e r  p r o t e c t i o n  a g a i n s t  h ig h  r a d i a t i o n  i n t e n s i t i e s  a t  

h i g h  a l t i t u d e s  and i n  M e d i t e r r a n e a n  c l i m a t e s .  The p ro m in e n t  

m i lk y - w h i t e  l i g u l e s  o f  P. l i g u l a t a  and P . t i m o l e o n t i s , f o r  e x a m p le .
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show a p a r a l l e l i s m  w i th  o t h e r  h ig h -m o u n ta in  g roups  w hich  a c h ie v e  

p r o t e c t i o n  by a c u d io n - fo rm in g  h a b i t  o r  by v a r i o u s  ty p e s  o f  r e f l e c t i v e  

h a i r s ,  s p in e s  o r  c u t i c l e s .  The im p o r ta n c e  o f  th e  p o s i t i o n  o f  th e  l i g u l e  

i n  r e n d e r i n g  su c h  p r o t e c t i o n  i s  t h a t  i t  s h i e l d s  th e  i n t e r c a l a r y  

m e r i s t e m  from  damage.

The se co n d  t r e n d  has  no o b v io u s  f u n c t i o n a l  s i g n i f i c a n c e *

The e x tre m e  s t a t e ,  i n  w hich th e  l i g u l e  i s  v e r y  s h o r t  o r  e n t i r e l y  

a b s e n t ,  i s  found  i n  o n ly  a few  s p e c i e s  o f  P o a ; t h e s e  a r e  g e n e r a l l y  

found  i n  q u i t e  shady  c o n d i t i o n s  i n  f o r e s t s ,  e . g .  P. n e m o r a l i s  

( s e c t .  S te n o p o a)  and P. c h a i x i i  ( s e c t .  Homalopoa) th ough  a n o th e r  

member o f  s e c t .  S ten o p o a  w i th  a v e r y  s h o r t  l i g u l e  -  P. re h m a n n i i  -  

o c c u r s  i n  th e  m ontane zone o f  th e  C a r p a th i a n  m ts .

F . C om press ion  o f  th e  s te m .

There  i s  l i t t l e  d o u b t  t h a t  th e  f l a t t e n i n g  o f  th e  s tem  i n  some 

s p e c i e s  o f  Poa i s  a s e c o n d a ry  m o d i f i c a t i o n ,  and t h a t  th e  t e r e t e  

s te m  i s  th e  p r i m i t i v e  c o n d i t i o n .  The f u n c t i o n a l  s i g n i f i c a n c e  o f  

a f l a t t e n e d  s tem  i s  o b s c u r e ;  i t  may f a c i l i t a t e  th e  p h o t o s y n t h e t i c  

f u n c t i o n  o f  th e  s tem  by e x p o s in g  a g r e a t e r  a r e a  o f  a i i .  : o  1 :

c h lo re n ch y m a  to  th e  l i g h t ,  i n  p r o p o r t i o n  to  th e  vo lum e.

In  s e c t .  O ch lo p o a ,  where th e  whole o f  th e  s tem  i s  s l i g h t l y  

c o m p re s se d ,  and i n  s e c t .  T ichopoa  ( P. c o m p re s sa ) and s e c t ,  S ten o p o a  

( P. r e h m a n n i i ) where th e  u p p e r  p a r t  o f  th e  s te m  i s  s t r o n g l y  c o m p re s se d ,  

th e  f l a t t e n i n g  i s  more l i k e l y  to  be s e e n  as a m o d i f i c a t i o n  i n  i t s  

own r i g h t ,  w hereas  i n  s e c t .  Homalopoa and s e c t .  M acropoa, where 

o n l y  th e  b a s e  o f  th e  s te m  i s  f l a t t e n e d ,  th e  s tem  i s  c l e a r l y  com pressed  

i n  o r d e r  to  accom odate  th e  f l a t t e n i n g  o f  th e  s t r o n g l y - f o l d e d  

l e a f - s h e a t h s .

G. Loss o f  s c a b r i d i t y  o f  th e  s tem  and p a n i c l e - b r a n c h e s .

The o c c u n e n c e  o f  a c u l e o l i  on the u p p e r  p a r t  o f  th e  s tem  i s

r e l a t i v e l y  r a r e ,  and does n o t  a p p e a r  to  be a p r i m i t i v e  f e a t u r e  i n
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t h e  genus P o a . U n le ss  th e y  have a r i s e n  de n ovo , how ever ,  i t  

i s  a p p a r e n t  t h a t  th e  s tem  a c u l e o l i  a r e  a p r i m i t i v e  f e a t u r e  w hich 

h a s  b e e n  r e t a i n e d  by t a x a  w hich a re  now h i g h l y  e v o lv e d  i n  o t h e r  

r e s p e c t s .  In  th e  c a s e  o f  th e  p a n i c l e  b r a n c h e s ,  th e  d i r e c t i o n  o f  

th e  t r e n d  i s  r e l a t i v e l y  unam biguous;  th o s e  s e c t i o n s  i n  w hich  th e  

p a n i c l e  b ra n c h e s  a r e  smooth a r e ,  i n  g e n e r a l ,  more h i g h l y  s p e c i a l i z e d  

th a n  th o s e  w i th  a c u l e o l a t e  p a n i c l e  b r a n c h e s ,  and th e  d i r e c t i o n  o f  

th e  t r e n d  m u st  t h e r e f o r e  be tow ards  th e  l o s s  o f  a c u l e o l i .  The 

s i g n i f i c a n c e  o f  su c h  a change i s  o b s c u r e .

H. R e d u c t io n  i n  number o f  p a n i c l e  b ra n c h e s  a t  e a c h  p s e u d o w h o r l .

T h is  t r e n d  i s  a s s o c i a t e d  w i th  a r e d u c t i o n  i n  th e  s i z e ,  and 

p a r t i c u l a r l y  th e  w i d t h ,  o f  th e  p a n i c l e  and w i th  th e  s h o r t e n i n g  

o f  th e  l e n g t h  o f  th e  p a n i c l e  b r a n c h e s ,  ( s e e  s e c t i o n  I  b e lo w ) .

The number o f  b ra n c h e s  a p p e a rs  to  r e l a t e  to  th e  s i z e  and 

d e n s i t y  o f  th e  p a n i c l e ;  t h e  number i s  r a t h e r  v a r i a b l e ,  how ever ,  

and d i r e c t  m easurem ents  o f  p a n i c l e  l e n g t h  a re  o f  g r e a t e r  s y s t e m a t i c  

v a lu e  t h a n  a c c o u n ts  Which r e f e r  to  th e  number o f  b ra n c h e s  a t  e a c h  

pseudowhcd ( e . g .  F i o r i ,  1923)j

I .  Changes i n  l e n g t h  o f  p a n i c l e  b r a n c h e s .

A t r e n d  tow ards  a r e d u c t i o n  i n  th e  l e n g t h  o f  th e  lo w e s t  

p a n i c l e  b ra n c h e s  i s  th e  p r i n c i p a l  f e a t u r e  i n  th e  genus Poa .

The more s t r o n g l y  x e ro m o rp h ic  members o f  s e c t .  Bolbophorum , 

w hich  have  a n a r ro w ly  e l l i p t i c  to  o v o id  p a n i c l e ,  a r e  c l e a r l y  d e r i v e d  

from  t a x a  a n c e s t r a l  to  P. a l p i n a  (a  s p e c i e s  w hich  i t s e l f  has  

p r o b a b l y  a r a t h e r  complex e v o l u t i o n a r y  h i s t o r y ) ,  i n  w hich th e  

p a n i c l e  i s  more o r  l e s s  p y ra m id a l  i n  s h a p e .  S i m i l a r l y ,  th e  

v i c a r i o u s  p a i r  o f  s p e c i e s  P . l i g u l a t a  ( Ib e ro -m o n ta n e )  and P. t im o - 

- l e o n t i s  (B a lk a n  -  S o u th -w e s t  A s ian  x e r o p h y te )  i l l u s t r a t e  t h i s  

d i f f e r e n c e ;  P . . l i g u l a t a  has  a more o r  l e s s  p y ra m id a l  p a n i c l e ,  w h i le  

P. t i m o l e o n t i s  has  a more o r  l e s s  o v o id  p a n i c l e .



239.

A n o th e r  t r e n d  a p p e a rs  to  have o p e r a t e d  i n  th e  r e v e r s e  d i r e c t i o n  

i n  P. rem o ta  ( s e c t .  Homalopoa) w hich h as  d e v e lo p e d  e x t r e m e ly  lo n g ,  

r a t h e r  p e n d u lo u s  ^ ra n c h e s  i n  w hich th e  s p i k e l e t s  a re  g rouped  

to w a rd s  th e  ap e x .  P. f l a c c i d u l a  ( s e c t ,  S tenopoa)  i s  a l s o  c h a r a c t e r i z e d  

by i t s  r a t h e r  e lo n g a t e  low er  p a n i c l e  b r a n c h e s ,  and a g a in  th e  f e a t u r e  

i s  a c c e n t u a t e d  by th e  te n d e n c y  o f  th e  s p i k e l e t s  to  be g ro u p ed  tow ards 

th e  apex o f  th e  b r a n c h e s .

J .  T rends  w i t h i n  th e  s p i k e l e t .

These a r e  a lm o s t  t o t a l l y  o b s c u r e .  The two c h a r a c t e r s  showing 

m ost  c o r r e l a t i o n  w i th  s e c t i o n a l  d i v i s i o n s  a re  i l l u s t r a t e d  i n  t a b l e  

9 . 1 ;  t h e s e  a re  th e  indumentum o f  th e  lemma, and o f  th e  p a l e a  k e e l s .

A good d e a l  o f  i m a g in a t io n  i s  r e q u i r e d  to  p ro p o se  r e a s o n s  f o r  th e s e  

d i f f e r e n c e s .  Even f e a t u r e s  w i th  a f u n c t i o n a l  s i g n i f i c a n c e ,  su c h  as 

th e  p r e s e n c e  o f  wool on th e  c a l l u s  a t t a c h e d  to  th e  b a se  o f  th e  lemma, 

show no o b v io u s  t r e n d  w i t h i n  th e  g e n u s .  O th e r  c h a r a c t e r s ,  su c h  

as r h a c h i l l a  indumentum f e a t u r e s ,  have a s i m i l a r  s i g n i f i c a n c e  as 

p o s s i b l e  a id s  to  d i s p e r s a l ,  w h i le  o t h e r s  have no o b v io u s  s i g n i f i c a n c e  

a t  a l l ;  f o r  e x a m p le ,  th e  w id th  o f  th e  g lu m e s ,  and th e  indumentum 

o f  th e  p a l e a  s u r f a c e  be tw een  th e  k e e l s .

The f o l lo w in g  l i s t  p r e s e n t s  a number o f  p o s s i b l e  f a c t o r s  

w hich  may have i n f l u e n c e d  th e  d e v e lo p m en t  o f  th e s e  c h a r a c t e r s :

a) p r e v e n t i o n  o f  w a te r  lo e s  from  t e n d e r  s e x u a l  o r g a n s ;

b) th e  e f f e c t i v e  e x p o s u re  o f  s tam ens  and s t i g m a t a  a t  a n t h e s i s ;

c)  th e  ae rodynam ics  o f  th e  s p i k e l e t  a t  a n t h e s i s  i n  r e l a t i o n  to  

th e  d i s p e r s a l  and c a p tu r e  o f  p o l l e n ;

d) th e  p r e v e n t i o n  o f  i n s e c t  a t t a c k ;

e )  d r a in a g e  a n d /o r  r e t e n t i o n  o f  r a i n  w a t e r .

As i t  would be im p o s s ib l e  to  q u a n t i f y  th e s e  c h a r a c t e r s ,  t h e i r  

i n f l u e n c e  on e v o l u t i o n a r y  t r e n d s  i n  th e  c h a r a c t e r s  o f  th e  s p i k e l e t  

re m a in  o b s c u r e .
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K. Changes i n  th e  ty p e  o f  apex o f  th e  h a i r s  on th e  lemma.

V a r i a t i o n  i n  th e  shape  o f  th e  apex o f  th e  h a i r s  w hich o c c u r  

on th e  l a t e r a l  ve ins , o f  th e  lemma was f i r s t  r e v e a l e d  by C h r te k  

& J i r a s e k  (1 9 6 5 b ) ,  who a l s o  s u g g e s t e d  t h a t  t h e r e  m ig h t  be an 

e v o l u t i o n a r y  t r e n d  from  h a i r s  w i th  a s h o r t l y  a c u te  ( o g i v a l )  a p e x ,  

to  th o s e  w i th  l o n g - p o i n t e d  a p ic e s  and f u r t h e r  to  th o s e  w i t h  c lu b -  

shaped  a p i c e s .  They draw  an a n a lo g y  be tw een  th e s e  h a i r s  and th e  

h a i r s  on th e  m arg in s  o f  th e  p a l e a  i n  P . a l p i n a , w hich a re  b l u n t -  

t i p p e d  tow ards  th e  ba se  and w hich  become p r o g r e s s i v e l y  more p o i n t e d  

above b e f o r e  becoming s h o r t e n e d  and e v e n t u a l l y  b e in g  r e p l a c e d  by 

a c u l e o l i  tow ards  th e  a p e x .  I  am r a t h e r  d o u b t f u l  w h e th e r  t h i s  

a n a lo g y  h o ld s  t r u e ,  b u t  I  am p r e p a r e d  to  a g re e  t h a t  th e  e v id e n c e  

s u g g e s t s  t h a t  h a i r s  w i th  rounded  o r  o g i v a l  a p ic e s  a r e  c h a r a c t e r i s t i c  

on th e  whole o f  th e  more p r i m i t i v e  t a x a ,  w h i le  t a x a  w i th  l o n g - a c u te  

o r  c lu b - s h a p e d  a p ic e s  o f  h a i r s  on th e  lemma a re  m o s t ly  more h i g h l y  

e v o lv e d .  F o r  a f u l l e r  a c c o u n t  o f  th e  d i s t r i b u t i o n  o f  h a i r  t y p e s ,  

s e e  c h a p t e r  5 .

9 . 4  R a tes  o f  e v o l u t i o n  o f  c h a r a c t e r s  and o f  t a x a  as a w h o le .

The d i s c u s s i o n  above has  r e f e r r e d  to  changes i n  i n d i v i d u a l  

c h a r a c t e r s .  These changes  a r e  n o t  n e c e s s a r i l y  l i n k e d  to  th e  p r o c e s s e s  

o f  s p é c i a t i o n ,  and t h e s e  two a s p e c t s  o f  e v o l u t i o n a r y  change have 

o f t e n  been  c o n fu s e d .  S p é c i a t i o n  p r e s e r v e s  m o d i f i c a t i o n s  w hich  have 

c a u se d  s u c c e s s f u l  p o p u l a t i o n s  to  d iv e r g e  i n  d i f f e r e n t  ways from  t h e i r  

p a r e n t a l  s t o c k ;  i t  does n o t  i n t r o d u c e  new c h a r a c t e r s  as s u c h ,  e x c e p t  

where th e  p r o c e s s  o f  s p é c i a t i o n  in v o lv e s  h y b r i d i z a t i o n  where th e  

i n t e r p l a y  o f  dom inan t and r e c e s s i v e  a l l e l e s  o f  genes  c a u s e s  new 

c o m b in a t io n s  o f  f e a t u r e s  to  o c c u r .

In  o t h e r  w o rd s ,  th e  e r e c t i o n  o f  a b r e e d in g  b a r r i e r  d u r in g  s p é c i a t i o n  

may n o t  i n  i t e e I f  b r i n g  a b o u t  im m edia te  taxonom ic  d i f f e r e n c e s  be tw een
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two h a lv e s  o f  an ' i n c i p i e n t  s p e c i e s  a s s e m b la g e * ,  though  i t  w i l l  

t e n d  to  a c c e n t u a t e  d i f f e r e n c e s  a l r e a d y  e x i s t i n g  be tw een  g e o g r a p h i c a l l y  

s e p a r a t e  p o p u l a t i o n s .  L ik e w is e ,  th e  p r o c e s s  o f  m o d i f i c a t i o n  o f  

p a r t i c u l a r  o rg a n s  i n  r e s p o n s e  to  s e l e c t i o n  p r e s s u r e s  does n o t  l e a d  

i n v a r i a b l y  to  th e  f o r m a t io n  o f  a new s p e c i e s ,  s i n c e  th e  m o d i f i c a t i o n s  

may be p r o c e e d in g  i n  c o n c e r t  t h ro u g h o u t  a l l  th e  p o p u l a t i o n s  o f  th e  

s p e c i e s .

At a s u p r a - s p e c i f i c  l e v e l  i n  th e  taxonom ic  h i e r a r c h y ,  th e  

c h a r a c t e r  s t a t e s  w hich a r e  u s e d  to  d e f i n e  th e  taxonom ic  g roups  

a re  d e r i v e d  from  two s o u r c e s :  th o s e  w hich  have  undergone  p a r a l l e l

m o d i f i c a t i o n  i n  th e  s e p a r a t e  members o f  th e  g roup  i n  q u e s t i o n ,  and 

th o s e  w hich  were a t t r i b u t e s  o f  th e  a n c e s t r a l  s p e c i e s  from  w hich  th e  

p r e s e n t - d a y  members o f  a g roup  a re  o r i g i n a l l y  d e r i v e d .  S in ce  i n  th e  

a b sen c e  o f  any  f o s s i l  e v id e n c e  i n  th e  genus Poa i t  i s  im p o s s ib le  to  

d i s t i n g u i s h  b e tw een  t h e s e  two ty p e s  o f  s o u rc e  o f  v a r i a t i o n ,  t h e r e  i s  

no s c i e n t i f i c  b a s i s  f o r  s t a t e m e n t s  w hich  d e s i g n a t e  c e r t a i n  s e c t i o n s  

as b e in g  d e r i v e d  from  c e r t a i n  o t h e r  s e c t i o n s  as p r e s e n t l y  c o n s t i t u t e d .

A s e c t i o n  w hich com bines th e  maximum o f  c h a r a c t e r s  w hich c an  

r e a s o n a b ly  be r e g a r d e d  as p r i m i t i v e ,  w i th  a minimum o f  'd e r i v e d *  

o r  'a d v a n ce d *  c h a r a c t e r s ,  can  bè  r e g a r d e d  as h a v in g  an a n c i e n t  o r i g i n ;  

s e c t i o n s  w i th  a maximum o f  h i g h l y - d e r i v e d  c h a r a c t e r s  can  be r e g a r d e d  

as b e in g  o f  r e c e n t  o r i g i n .  D e s p i te  th e  f a c t  t h a t  m ost  s e c t i o n s  o f  

Poa combine p r i m i t i v e  and advanced  forms o f  d i f f e r e n t  c h a r a c t e r s ,  

some a re  c l e a r l y  more p r i m i t i v e  o v e r a l l  t h a n  o t h e r s .  The p o s s i b i l i t y  

t h e r e f o r e  e x i s t s  o f  a l l o c a t i n g  th e  s e c t i o n s  o f  Poa to  d i f f e r e n t  

p o s i t i o n s  on a p h y lo g e n & tic  t r e e  ( S p o rn e ,  1948; Davis  & Heywood, 

1 9 6 3 ) .  Such an  e x e r c i s e  has  l i t t l e  v a lu e  u n l e s s  i t  i s  p e r fo rm e d  

on a l l  th e  members o f  th e  g e n u s ,  and n o t  m e re ly  on th o s e  members 

w hich  happen  to  o c c u r  i n  E u ro p e .  F o r  t h i s  r e a s o n ,  I  w i l l  m e re ly  

s u g g e s t  w hich  a re  th e  more p r i m i t i v e ,  and w hich th e  more a d v a n c e d .
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s e c t i o n s  o f  Poa w i th  r e f e r e n c e  to  a m o d if ie d  d iag ram  o f  a 

p h y l o g e n e t i c  t r e e  ( ta k e n  from  Sporne*s o r i g i n a l )  i n c o r p o r a t i n g  

th o s e  f e a t u r e s  which can be r e c o g n iz e d  i n  the  l i k e l y  e v o l u t i o n a r y  

h i s t o r y  o f  th e  genus Poa ( f i g .  13 ) ,

P. p r a t e n s i s  i s  th e  type  s p e c i e s  o f  th e  g e n u s ,  s u b g e n u s ,  and 

s e c t i o n  Poa. While i t  i s  c l e a r l y  p r i m i t i v e  in  c e r t a i n  r e s p e c t s  -  

g ro w th - fo rm ,  f o r  example -  i t  i s  c l e a r l y  an advanced group  o v e r a l l  

and i t s  complex k a ry o lo g y  i n d i c a t e s  a long h i s t o r y  o f  e v o l u t i o n a r y  

c h a n g e s .  S e c t .  O chlopoa, on th e  o t h e r  hand , though a n n u a l  i n  some 

s p e c i e s  (a  d e r iv e d  s t a t e )  i n c o r p o r a t e s  a number o f  p r i m i t i v e  f e a t u r e s  

and i t ,  and s e c t .  Nanopoa, come c l o s e s t  to  my i d e a  o f  a p r i m i t i v e  

o r  'a n c e s tg a l*  ta x o n ,  c o r r e s p o n d in g  to  E in  the  d iag ra m .

Two o t h e r  main types  can be d i s t i n g u i s h e d ;  th o se  c o r r e s p o n d in g  

to  g ro cp s  A to  D and H, J  & K i n  th e  d iag ram . In  th e  l a t t e r  g ro u p ,  

e v o l u t i o n a r y  modifications have occurred a t  an e a r l y  s t a g e  and th e  

r e s u l t a n t  t a x a  have s u rv iv e d  r e l a t i v e l y  u n a l t e r e d  to  th e  p r e s e n t  d ay . 

Such g roups as s e c t .  A b b r e v ia ta e ,  Homalopoa and O re in o s  c o r r e s p o n d  

to  t h i s  ty p e .  Such s e c t i o n s  can be f u r t h e r  i d e n t i f i e d  by t h e i r  

s t a b l e ,  g e n e r a l l y  low, chromosome num bers , s in c e  g roups  w i th  h ig h  

and i r r e g u l a r  chromosome numbers w i l l  be prone to  c o n t i n u in g  to  be 

m o d i f i e d ,  to  h y b r id i z e  e t c .  The s e c t i o n s  w i th  low, s t a b l e  chromosome 

numbers a re  a l s o  o f t e n  c h a r a c t e r i z e d  by r e l i c t  d i s t r i b u t i o n s  ( i f  

ta x o n o m ic a l ly  i s o l a t e d )  o r  by d i s j u n c t  d i s t r i b u t i o n s  ( i f  p o l y t y p i c ) .  

Examples o f  th e  fo rm er  s u b - ty p e  in c l u d e  s e c t .  Nanopoa and s e c t .  

L e p to p h y l l a e ;  th e  s e c t i o n s  m en t io n e d  e a r l i e r  com prise  th e  l a t t e r  

s u b ty p e .

In  c o n t r a s t  to  th e s e  s e c t i o n s  a re  such  s e c t i o n s  as s e c t .  Poa and 

s e c t .  C e n i s i a ,  which c o r re s p o n d  to  g roups  A to  D i n  th e  d ia g ra m .

The d iagram  has been m o d if ie d  to  i l l u s t r a t e  a p r o b a b le  o c c u r r e n c e  in
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th e  a n c e s t r y  o f  g roups A to  D ( r e p r e s e n t e d  by s e c t s .  C e n i s i a ,  Poa and 

S te n o p o a )  i n  which i n t e r s e c t i o n a l  h y b r i d i z a t i o n  be tw een  a now 

e x t i n c t  a n c e s t o r  X w i th  g roups A and D r e s p e c t i v e l y .
i

In  v iew  o f  th e  v e r y  r e s t r i c t e d  p r e s e n t - d a y  d i s t r i b u t i o n  o f  

s e c t .  Nanopoa, i t  i s  n o t  d i f f i c u l t  to  imagine i t s  o c c u p y in g  th e  

p o s i t i o n  o f  group I  ( e x t i n c t ) .

B e s id e s  the  o v e r a l l  p h e n e t i c  resemblamces shown i n  t a b l e  9 . 1 ,  

two o t h e r  so u rc e s  o f  in f o r m a t io n  can g iv e  f u r t h e r  c lu e s  to  th e  

d e g re e  o f  e v o l u t i o n a r y  advancem ent o f  the  v a r io u s  s e c t i o n s  o f  P o a .

The f i r s t  i s  b i o s y s t e m a t i c  d a t a .  From d e t a i l e d  d a t a  on k a ry o ty p e  

m o rp h o lo g y ,  e v o lu t io n a r y  se q u en c e s  can be deduced w i th  g r e a t e r  

c o n s e q u e n t  a c c u ra c y .  Such d a ta  i s  a lm o s t  n o n - e x i s t e n t  f o r  P o a .

The se co n d  so u rc e  i s  d i s t r i b u t i o n a l  d a ta ;  s e e - a l s o  c h a p t e r  8.

The c o r r e l a t i o n  betw een th e  g e o g r a p h ic a l  a re a s  o c c u p ie d  by th e  

c o n s t i t u e n t  members o f  a g ro u p ,  and i t s  e v o lu t io n a r y  h i s t o r y ,  was 

f i r s t  e x p lo re d d b y  Bunge (1832) i n  h i s  monograph o f  A can tho lim on  

( P lu m b a g in a c e a e ) .  He p r e s e n te d  a p h y lo g e n e t ic  t r e e  i n  w hich th e  

m ost  im p o r ta n t  d i a g n o s t i c  m o rp h o lo g ic a l  f e a t u r e s  a r e  i n d i c a t e d  

by means o f  a c o lo u r - c o d e .  Com binations o f  c h a r a c t e r s  a re  i n d i c a t e d  

i n  a s i m i l a r  way. By mapping the  s p e c i e s  w i th  th e  same c o lo u r  c o d e ,  

th e  g e o g r a p h i c a l  e x t e n t  o f  the  v a r i o u s  * p h y lo g e n e t ic  l i n e s *  can  

be s e e n  a t  a g l a n c e ,  and i t  i s  e v i d e n t  from th e  d iag ra m  (p .  74 o f  

jthe m onograph) t h a t  th e  v a r io u s  l i n e s  have c h a r a c t e r i s t i c  a r e a s  o f  

d i s t r i b u t i o n .

W i l l i s  (1922) deve loped  t h i s  l i n e  o f  i n v e s t i g a t i o n  i n t o  a 

n o v e l  and r a t h e r  c o n t r o v e r s i a l  t h e o r y ,  th e  Theory o f  Age and A re a .

He p ro p o se d  t h a t  th e  age o f  a ta x o n  i s  i n d i c a t e d  by th e  s i z e  o f  th e  

a r e a  o v e r  which i t  i s  d i s t r i b u t e d ,  r a t h e r  as th e  d i a m e te r  o f  a 

p a t c h  o f  l i c h e n  i n d i c a t e s  the  age o f  th e  c o lo n y .  While t h i s
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t h e o r y  t a k e s  no a c co u n t  o f  e x t i n c t i o n ,  and th u s  g r e a t l y  o v e r 

s i m p l i f i e s  th e  q u e s t i o n ,  i t  can  h e lp  i n  c h a r a c t e r i z i n g  th e  d i f f e r e n t  

ty p e s  o f  a r e a  o f  d i s t r i b u t i o n  o f  the  members o f  th e  genus P o a .

I t s  im p o r ta n c e  f o r  e v o lu t io n a r y  i n t e r p r e t a t i o n  l i e s  i n  th e  f a c t  

t h a t  i t  s h o w s s th a t  a group which i s  w id e ly  and o f t e n  d i s j u n c t l y  

d i s t r i b u t e d  ( e . g .  s e c t ,  O re inos)  c a n n o t  be e v o l u t i o n a r i l y  young , 

even  though  i t s  members may n o t  have d iv e r g e d  g r e a t l y  from  one 

a n o th e r  o r  from  th e  rem ain ing  members o f  th e  g e n u s .

At th e  o t h e r  e x tre m e ,  the  m in im al a r e a s  o c c u p ie d  by th e  

SE E uropean  endem ic members o f  th e  P. s t e r i l i s  g roup  ( se e  a l s o  

c h a p t e r  7) a r e  shown by t h i s  th e o r y  to  be due to  th e  e x trem e  

y o u th ,  i n  e v o l u t i o n a r y  te rm s,  o f  the  s p e c i e s  su c h  as P . v e r s i c o l o r  

and P. p a n n o n ic a .

Taken i n  c o n ju n c t io n  w ith  one a n o th e r ,  g e o g r a p h i c a l ,  

m o r p h o l o g ic a l ,  a n a to m ic a l  and k a r y s y s t e m a t i c  e v id e n c e  p e r m i t ;  

c e r t a i n  b ro a d  c o n c lu s io n s  to be drawn on th e  e v o l u t i o n a r y  

r e l a t i o n s h i p s  betw een the  d i f f e r e n t  European  s e c t i o n s  o f  Poa .

These a re  t a b u l a t e d  in  t a b l e  9 . 2 ,  and f u r t h e r  i l l u s t r a t e d  i n  f i g .  14. 

The d i s p o s i t i o n  o f  the  s e c t i o n s  i n  th e  f i g u r e  i s  th e  same as 

t h e i r  a r ra n g e m e n t  in  t a b l e  9 .1 ;  o n ly  th e  l i n e s  l i n k i n g  the  

d i f f e r e n t  g roups  a re  in te n d e d  to  be s i g n i f i c a n t .  These s u g g e s t e d  

r e l a t i o n s h i p s  may s e rv e  as a b a s i s  f o r  f u t u r e  s t u d i e s .
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STENOPOATICHOPOALEPTOPHYLLAE

CENISIAPOA
BOLBOPHORUM

HOMALOPOAMACROPOACOENOPOA

ABBREVIATAEOREINOS

OCHLOPOA

NANOPOA

F i g .  14, P r o j e c t e d  e v o l u t i o n a r y  r e l a t i o n s h i p s  betw een  th e  

E uropean  s e c t i o n s  o f  Poa .
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B I B L I O G R A P H Y

The b i b l i o g r a p h y  c o m p r ise s  r e f e r e n c e s  to  works c i t e d  i n  th e  

t e x t .  F l o r a s  e t c .  i n  w hich th e  names o f  s u p r a s p e c i f i c  t a x a  ( e . g .  

s e c t i o n s )  have b een  p u b l i s h e d  a r e  a l s o  i n c l u d e d ;  p l a c e s  o f  

p u b l i c a t i o n  o f  names o f  s e c t i o n s  a c c e p te d  i n  th e  p r e s e n t  c l a s s i f i c a t i o n  

a r e  c i t e d  i n  c h a p t e r  1 ( p a r a g ra p h  1 . 7 ,  p p .  31 -  3 5 ) .  P l a c e s  o f
i

p u b l i c a t i o n  o f  th e  c u r r e n t l y  a c c e p te d  European  s p e c i e s  and s u b s p e c i e s  

a r e  c i t e d  i n  Appendix  1.

R u s s ia n  and B u lg a r i a n  a u th o r s *  nam es, and th e  t i t l e s  o f  works 

o r i g i n a l l y  p u b l i s h e d  i n  R u s s ia n  o r  i n  o t h e r  l a n g u a g e s  u s i n g  th e  

C y r i l l i c  s c r i p t ,  have  been  t r a n s l i t e r a t e d  a c c o r d in g  to  t h e  s y s te m  

o f  t h e  B r i t i s h  S ta n d a rd s  I n s t i t u t e  (B .S .  2 9 7 9 ) ,  e x c e p t  t h a t  th e  

s u p e r s c r i p t  b a r  o v e r  th e  l e t t e r  bl ( y ) has  been  o m i t t e d .

An a s t e r i s k  (* )  i s  u s e d  to  i n d i c a t e  t i t l e s  which have  been  

t r a n s l i t e r a t e d .  The f o l lo w in g  t a b l e  g i v e s  th e  R u s s ia n  and t r a n s 

l i t e r a t e d  Roman e q u i v a l e n t s :

A = A M =  M H — CH

e = B H =  N Ld = SH

B = V 0 =  0 = SHCH

A = D n =  P b — •' ( h a r d

E = E p =  R bl — y

W — ZH c =  S b = » ( s o f t

3 = Z T =  T 3 = É

= I y =  U HD = YU

A Ï cfe =  F P = YA

K K X =  KH

J] — L =  TS
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APPENDIX 1. F lora  Europaea account o f  the European taxa  o f  Poa.

N o te :  s e c t i o n a l  d ia g n o s e s ,  l i t e r a t u r e  r e f e r e n c e s ,  and chromosome

numbers a re  o m i t te d ;  th e s e  can  be found a t  a p p r o p r i a t e  p l a c e s  i n  

th e  m ain  body o f  the  t h e s i s .

Poa L.

A nnuals  o r  p e r e n n i a l s .  I n f l o r e s c e n c e  a p a n i c l e .  S p i k e l e t s  l a t e r a l l y  

c o m p re s se d ,  w i th  ( l - ) 2 - 1 0  f l o r e t s .  Glumes k e e l e d ,  m em branous, u s u a l l y  

3 - v e in e d  o r  th e  lower 1- v e in e d ;  lemma 5 - v e in e d ,  k e e l e d ,  m em branous, 

aw n less  o r  r a r e l y  w i th  a s h o r t  t e r m in a l  awn. P a le a  2 -k fee led ,  th e

k e e l s  a c u l e o l a t e  o r  c i l i a t e .  G aryopsis  e l l i p s o i d a l ;  h i lu m  b a s a l ,

p u n c t i f o r m .  R h a c h i l l a  d i s a r t i c u l a t i n g  a t  the  base  o f  e a c h  f l o r e t .

M easurements o f  l i g u l e s  r e f e r  to  th o se  o f  th e  le a v e s  o f  f lo w e r in g  

s tem s u n l e s s  o th e r w is e  s t a t e d .  M easurements o f  th e  p a n i c l e  r e f e r  to  

w e l l -g ro w n  p a n i c l e s  from the  m idd le  o f  th e  f lo w e r in g  s e a s o n .  A n th e rs  

a r e  m easu red  when m ature  b u t  u n d e h is c e d .

A. Key to  p r o l i f e r o u s  ta x a  o f  Poaa

1 Rhizom atous 

2 L ig u le  n o t  more th an  1 mm 

3 Base o f  s tem  e n c lo s e d  by th ic k e n e d  l e a f - s h e a t h s

..........................  6 X 43 . X h e r j e d a l i c a

3 Base o f  s tem  n o t  e n c lo se d :  by th ic k e n e d  l e a f - s h e a t h s

. .  . .  . . .  6 . a lp i g e n a

2 L ig u le  1 -  5 ram

4 Stem 2 5 - 4 0  cm; l i g u l e  2 - 5  mm, s u b a c u te ;  s p i k e l e t s  w i th  

two f l o r e t s ,  u s u a l l y  o n ly  th e  uppe r  p r o l i f e r o u s

..........................  4&. X n o b i l i s



1 1 .

4«. Stem 10-20 cm; l i g u l e  1 - 3 .5  mm, a cu te  to ro u n d ed ;  

s p i k e l e t s  w i th  2 -4  f l o r e t s  

5 Leaves ( 1 - ) 1 .5 - 2 .5  mm w id e , f l a t ,  w i th  a s l i g h t l y  c u c u l l a t e

apex ......................................................................... 10. a r c t i c a

5 Leaves 1-2 mm w id e , f l a t  o r  f o ld e d ,  t a p e r in g  g r a d u a l l y  to

th e  apex .............................................................  19 x 43 .  x j e m t l a n d ic a

1 C a e s p i to s e  <47'

6 Base o f  s tem  bu lbous  

7 Stem 15-40 cm; l i g u l e  up to  3 mm, h y a l i n e ;  p r o p a g u le s

b u l b - l i k e  .............................................................  3 5 .  b u lb o s a

7 Stem 12-20 cm; l i g u l e  3 -6  mm, mi Ik y -w h ite  ; p r o p a g u le s

l e a f - l i k e  ......................................  . .  . .  3 8 .  t i m o l e o n t i s

6 Base o f  s tem  n o t  bu lbous

8 Leaves 1-2 mm w id e , f l a t  to  f o ld e d ,  t a p e r in g  g r a d u a l l y  to  th e  

apex ; upperm ost l e a f - b l a d e  a r i s i n g  more th an  h a l f  way

up th e  s t e m ................................................................  47 . x j e m t l a n d ic a

8 Leaves 2 -4 .5  mm w ide , f l a t ,  apex c u c u l l a t e ;  u p p e rm o s t

l e a f - b l a d e  a r i s i n g  l e s s  th a n  h a lf -w a y  up the  s tem

   43 . a l p i n a

B. Key to  n o n - p r o l i f e r o u s  m a t e r i a l  o f  Poa.

1 Lemma w i th  a s h o r t  t e r m in a l  awn . .  . .  45 . f l a b e l l a t a

1 Lemma aw nless

2 Annual o r  p e r e n n i a l ;  p a l e a  k e e l s  c i l i a t e  a lo n g  a t  l e a s t  % o f  

t h e i r  l e n g th  w i th  f l e x u o u s ,o r  c r i s p a t e  h a i r s  

3 Stems s o l i t a r y  o r  few , p u r p l e - t i n g e d  a t  b a s e ;  m a r g in a l  v e i n s

o f  lemma d e n s e ly  tom entose  w i th  c r i s p a t e  h a i r s

.........................................................................  44 . j u b a t a

3 Stems grouped  t o g e t h e r ,  g r e e n i s h ;  m a rg in a l  v e in s  o f  lemma 

d e n s e ly  c i l i a t e  w i th  s h o r t ,  s t r a i g h t  h a i r s
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4 Lower p a n ic le -b ra n ch es  e r e c t o -p a te n t  a f t e r  a n t h e s i s ;

s p i k e l e t s  w i th  r a t h e r  d i s t a n t  f l o r e t s ;  a n th e r s  0 . 2 - 0 . 5  mm,

s c a r c e l y  lo n g e r  th a n  w i d e ..........................  2 . i n f i r m a

4 Lower p a n ic l e - b r a n c h e s  p a t e n t  o r  d e f le x e d  a f t e r  a n t h e s i s ;  

s p i k e l e t s  w i th  crowded f l o r e t s ;  a n th e r s  0 . 6 - 2  mm, a t  

l e a s t  tw ice  as long as wide 

5 S p i k e l e t s  d i s t r i b u t e d  a lo n g  m ost o f  l e n g th  o f  p a n i c l e -  

b r a n c h e s ;  a n th e r s  0 . 6 - 0 . 8 ( - l )  mm, 2-3 t im es  as long

as wide  ...........................................................  1 . annua

5 S p i k e l e t s  crowded tow ards apex o f  p a n i c l e - b r a n c h e s ;  a n t h e r s  

1 .6 -2  mm, 5 -8  t im es  as long as wide . .  3 .  s u p in a

2 P e r e n n i a l ;  k e e l s  o f  th e  p a l e a  a c u l e o l a t e ,  o r  c i l i a t e  o n ly  

i n  th e  lower h a l f  

6 Leaves 0 . 3 - 0 . 6  mm w id e , t i g h t l y  co n v o lu te  to  f i l i f o r m

7 Base o f  s tem  b u l b o u s ........................  35 .  b u lb o s a

7 Base o f  s tem  n o t  bu lbous

8 Stem ( 3 0 - )5 0 -8 0 ( -1 0 0 )  cm; p a n ic l e  4-18 cm, b ra n c h e s

d e n s e ly  s c a b r i d  ..................................................... 18. s t i r i a c a

8 Stem 6-30 cm; p a n i c l e  n o t  more th an  2 .5 ( - 4 )  cm, 

b ran c h e s  smooth 

9 Stem 6-10 cm; l i g u l e  1 .5 -2  mm, a c u te ;  glumes o b t u s e ,

s c a r c e l y  k e e le d  ......................................  34 .  t r i c h o p h y l l a

9 Stem 5-30 cm; l i g u l e  c .  0 .5  mm, t r u n c a t e ;  glumes a c u t e ,

d i s t i n c t l y  k e e le d  ......................................  21 . p i r i n i c a

6 Leaves more th an  0 .6  mm w id e , f l a t  o r  f o ld e d  

10 Stem s t o u t ,  s t r o n g l y  com pressed  towards th e  base  

11 Rhizom atous; le a v e s  1-2 mm wide . .  13. l o n g i f o l i a

11 C a e s p i to s e ;  l e a v e s  ( 4 - ) 7 - 1 2 ( - 1 5 )  mm wide 

12 Leaves t a p e r i n g  g r a d u a l l y  to  th e  apex; l i g u l e  3 -5  mm, 

a c u te  to rounded  ......................................  16. h y b r ld a
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12 Leaves a b r u p t l y  c o n t r a c t e d  to a c u c u l l a t e  apex ;  l i g u l e

1-3 mm, rounded to t r u n c a t e  

13 P a n ic le -b r a n c h e s  lo n g ,  a r c u a te - p e n d e n t ;  glumes s u b e q u a l ;

lemma s p a r s e l y  h a i r y  on th e  k e e l ,  l a n a t e  a t  base

  . .  17. rem o ta

13 P a n ic le -b r a n c h e s  s h o r t ,  e r e c t o - p a t e n t ;  glumes u n e q u a l ;  

lemma u s u a l l y  n o t  l a n a t e  a t  base  . .  15. c h a i x i i

10 Stem +  s l e n d e r ,  t e r e t e  o r  com pressed m a in ly  above 

14 Stem bulbous a t  b a s e ;  glumes w id e s t  be low th e  m id d le ,  

w i th  a s t r o n g l y  curved  k e e l  

15 Leaves 0 . 6 - ) l - 2  mm wide; s tem  15-40 cm; lemma l a n a t e  a t  b a s e ;

s p i k e l e t s  w i th  2-6 f l o r e t s  . .  . .  35 . b u lb o s a

15 Leaves 0 .6 - 1  mm wide; s tem  5-20 cm; lemma n o t  l a n a t e  a t

b a s e ;  s p i k e l e t s  w i th  5-10 f l o r e t s  

16 Stem 12-20 cm; s p i k e l e t s  p u r p l e - t i n g e d ;  l i g u l e  up to

6 mm, p ro m in e n t ,  m ilk y -w h ite  . .  3 8 .  t i m o l e o n t i s

16 Stem 5 -1 0 ( -2 5 )  cm; s p i k e l e t s  g r e e n i s h ;  l i g u l e  npt::more

th a n  2 mm, in c o n s p ic u o u s ,  h y a l in e  . .  3 6 .  p e r c o n c in n a

14 Stem n o t  bu lbous  a t  b a s e ;  glumes u s u a l l y  w i d e s t  a t  o r  n e a r  

th e  m id d le ,  w i th  a r a t h e r  weakly cu rved  k e e l

17 Base o f  s tem  e n c lo s e d  by th ic k e n e d  l e a f - s h e a t h s ;  l a t e r a l  

s h o o ts  i n t r a v a g i n a l ;  low er p a n ic l e - b r a n c h e s  1-3 t o g e t h e r  

18 L ig u le  c ,  1mm, in c o n s p ic u o u s ,  rounded to  t r u n c a t e ;  a n th e r s

up to  0 .7  mm . . ...... ... ....................................  33 .  a b b r e v i a t e

18 L ig u le  1-7 mm, +  c o n s p ic u o u s ,  a cu te  to  t u u n c a t e

19 Lemma h a i r y  between the  v e in s  

20 Leaves 4-10 cm, g re e n ;  lower c a u l in e  and b a s a l  le a v e s  

w i th  a s h o r t ,  rounded to  t r u n c a t e  l i g u l e ;  p a n i c l e

+  p y ra m id a l  .................................... 43 .  a l p i n a

20 Leaves ( 1 . 5 - ) 2 . 5 - 6  cm, g la u c o u s ;  low er  c a u l i n e  and
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b a s a l  le a v e s  w i th  an e l o n g a t e ,  a cu te  to rounded  l i g u l e  

21 le a v e s  1 .5 - 2 .5  mm w id e , c h a n n e l le d  to s t r o n g l y  f o ld e d ;  

s tem  le a v e s  w i th  a 1-2 mm, +  rounded l i g u l e

  41 . m o l i n e r i

21 Leaves 2 - 4 .5  mm w id e , f l a t  to weakly f o ld e d ;  s tem  le a v e s  

w i th  a 2-6 mm, a c u te  l i g u l e  . .  . .  42 . b a d e n s i s

19 Lemma g la b ro u s  betw een th e  v e in s  

22 Stem ( 1 5 - ) 2 0 -3 0 ( - 4 0 )  cm; p a n ic le  3 .5 - 5  cm, e l l i p s o i d -

ob long  ......................................  . .  . .  39 .  m edia

22 Stem 6 -2 0 ( -3 0 )  cm; p a n ic l e  1-5 cm, o v o id  to  p y ra m id a l

23 L ig u le  1-2 mm, h y a l i n e ;  glumes subequa l

. .  ;   40 . p um ila

23 L ig u le  2 . 5 - 6 .5  mm, mi Ik y -w h ite  ; glumes u n e q u a l  

24 Leaves 1 . 2 - 1 .8  ram w id e ,  f l a t  . .  37 .  l i g u l a t a

24 Leaves 0 . 5 - 1 . 0  mm w id e , fo ld e d  . .  38 . t i m o l e o n t i s

17 Base o f  s tem  n o t  e n c lo s e d  by c o n sp ic u o u s ly  th ic k e n e d

l e a f - s h e a t h s ;  l a t e r a l  s h o o ts  e x t r a v a g i n a l ;  low er p a n i c l e -  

b ra n c h e s  2-7 t o g e t h e r  

25 P a n ic l e - b r a n c h e s  smooth; p l a n t  + d e n se ly  c a e s p i t o s e  

26 P a n ic l e - b r a n c h e s  t e r e t e ;  upperm ost l e a f  w i th o u t  a

d i s t i n c t  s h e a t h   22. m inor

26 P a n ic l e  b ran ch es  s u l c a t e ;  upperm ost l e a f  w i th  a 

d i s t i n c t  s h e a th

27 P a n ic l e  r a t h e r  com pact;  m a rg in a l  v e in s  o f  lemma h a i r y  f o r  

m ost o f  t h e i r  l e n g th ;  h a i r s  ob tu se  . .  20. l a x a

27 P a n ic l e  l a x ;  m a r g in a l  v e in s  o f  lemma f o r  c .  % o f  t h e i r  l e n g t h ;

h a i r s  a c u te    19. f l e x u o s a
I

25 P a n ic l e - b r a n c h e s  +  s c a b r i d  

28 L o n g -c re e p in g  rh izom es a b s e n t  

29 L ig u le  o f  upperm ost l e a f  3j?l0 mm, acu te

30 S p i k e l e t s  w i th  2 f l o r e t s ;  low est  p a n ic l e - b r a n c h e s
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' i n  p a i r s  ..............................................................  5 .  f e r a t i a n a

30 S p i k e l e t s  u s u a l l y  w i th  3 o r  more f l o r e t s ;  lo w e s t  p a n i c l e -
i

b ra n c h e s  3 -5  t o g e t h e r  ......................................  4 .  t r i v i a l i s

29 L ig u le  o f  upperm ost l e a f  n o t  more th an  3 .5  mm;

31 L ig u le  n o t  more th a n  0 .5  mm; s tem  smooth

32 S hea th s  o f  c a u l in e  le a v e s  com pressed , w i th  a d i s t i n c t  r a i s e d  

k e e l ;  s tem  com pressed ; le a v e s  ( 3 - ) 4 - 5  mm b ro a d

.............................................................................  28. r e h m a n n i i

32 S hea th s  o f  c a u l in e  le a v e s  t e r e t e ,  w i th o u t  a p ro m in e n t  k e e l ;

s tem  t e r e t e ;  l e a v e s  1 .5 - 2 ( - 3 )  mm wide . .  27. n e m o r a l j s

31 L ig u le  1 -3 .5  ram, a c u te  to  t r u n c a t e ;  s tem  smooth to  s c a b r i d

33 Stem ( 1 0 - ) 1 7 -3 5 (-5 5 )  cm, s t i f f l y  e r e c t ;  s tem  u s u a l l y  v e r y  

g lau c o u s  .................................................................  26. g l a u c a

33 Stem 3 0 -8 0 (-1 2 0 )  cm, g e n ic u l a t e - a s c e n d in g  to  e r e c t ;  s tem  

n o t  o r  s l i g h t l y  g lau c o u s

34 L ig u le  2 .5 - 3 .5  ram, a c u te ;  p a n i c l e  b ran c h e s  i n  p a i r s  a t  each
/

low er  node; lemma a d p r e s s e d - h a i r y  betw een th e  v e in s

.............................................................................  24. f l a c c i d u l a

34 L ig u le  up to 3 mm, a c u te  to  t r u n c a t e ;  p a n i c l e  b ra n c h e s

up to  5 t o g e t h e r  a t  e a ch  lower node; lemma h a i r y  on k e e l  and 

m a r g in a l  v e i n s ,  g la b r o u s  betw een the  v e in s  

35 P l a n t  +  l a x l y  c a e s p i t o s e ;  s tem s (1 5 -)4 0 -8 0  cm, sm ooth ;

p a n i c l e  ( 8 - ) 1 2 - 2 0 ( - 3 0 )  cm . .  . .  25. p a l u s t r i s

35 P l a n t  +  d e n s e ly  c a e s p i t o s e ;  stem s 2 0 -4 5 ( -6 5 )  cm, s c a b r i d ;

p a n i c l e  3 - 1 2 ( - 1 7 )  cm ...........................  ( 2 9 - 3 2 ) .  s t e r i ' l i s  g roup,

28 L o n g -c re e p in g  rh izom es p r e s e n t  

36 Stem s t r o n g l y  co m p ressed , e s p e c i a l l y  above , o f t e n  p u r p l e - t i n g e d  

a t  th e  nodes ;  lemma g la b ro u s  o r  s p a r s e l y  h a i r y

.........................................................................  23 . co m p ressa

36 Stem t e r e t e ,  w i th o u t  p u r p l e - t i n g e d  nodes ;  lemma u s u a l l y  h a i r y

on th e  v e in s
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37 Stem l e a f y  f o r  a b o u t  h a l f  i t s  l e n g th ;  l i g u l e  1 .5 - 9  mm 

38 Stem 1 0 -1 5 (-2 0 )  cm; p a n ic l e  3 -5  cm, r a t h e r  o p e n ,  w i th

few s p i k e l e t s ;  glumes u n e q u a l ,  the  u p p e r  w id e r  and lo n g e r

th an  the  low er .......................................  10. a r c t i c a

38 Stem 24 -5 0 (-70)cm ; p a n ic l e  5-10 cm, open  o r  c o n t r a c t e d ,  

w i th  +  numberous s p i k e l e t s ;  glumes s u b e q u a l  

39 L ig u le  ( 3 - ) 5 - 9  ram, a c u te ;  s p i k e l e t s  g r e e n i s h ;  lemma 

s h o r t l y  h a i r y  on k e e l  and m arg in a l  v e i n s ;  a n th e r s

( 1 . 2 - ) 1 . 5 - 2  mm .......................................  12 . c e n i s i a

39 L ig u le  2-5 mm, rounded to  t r u n c a t e ;  s p i k e l e t s  v a r i e g a t e d  

i n  c o lo u r  w i th  b ro w n ish ,  go ld en  o r  v i o l e t  b a n d s ;  lemma 

lemma +  l o n g - h a i r y  on k e e l  and m a rg in a l  v e i n s ;  a n th e r s

2 - 2 .4  mm ...................................... . .  11. g r a n i t i c a

37 Stem l e a f y  f o r  % o r  more o f  i t s  l e n g th ;  l i g u l e  u s u a l l y  l e s s  

th an  1 mm, t r u n c a t e  

40 Lemma g l a b r o u s ,  n o t  l a n a t e  a t  base  . .  14. s i b i r i c a

40 Lemma h a i r y  on k e e l  and m a rg in a l  v e i n s ,  l a n a t e  a t  ba se

41 Leaves 2 - 3 .5 ( - 4 )  mm w ide , a b r u p t ly  c u c u l l a t e  a t  apex ;

lower p a n ic l e - b r a n c h e s  m o s t ly  i n  p a i r s  6 . a lp i g e n a  

41 Leaves 0 .8 - 3  mm w id e ,  g r a d u a l ly  narrow ed  to  apex ;  low er

p a n ic l e - b r a n c h e s  ( 2 - ) 3 - 5  t o g e t h e r  . .  ( 7 - 9 ) .  p r a t e n s i s  g roup

S e c t .  OCHLOPOA A scherson  & G raeb n er .

1. P. annua L . , S p .P l . 68 (1 7 5 3 ) .

U s u a l ly  a n n u a l ,  f lo w e r in g  th ro u g h o u t  the  y e a r ;  e r e c t  to  s h o r t l y  

c r e e p in g .  Stems 5-30 cm, s l i g h t l y  com pressed . Leaves ( l - ) 2 - 3  mm 

w id e ,  t h i n ,  f l a c c i d ,  o f t e n  t r a n s v e r s e l y  w r in k le d .  P a n ic l e  ( l - ) 3 - 8  cm,

+  p y ra m id a l ;  lower b ran c h e s  i n  p a i r s ,  p a t e n t  o r  d e f l e x e d  a f t e r  a n t h e s i s ,  

S p i k e l e t s  d i s t r i b u t e d  a lo n g  m ost o f  l e n g th  o f  p a n i c l e - b r a n c h e s ,  w i th  

3 -5  f l o r e t s .  Glumes u n e q u a l .  Lemma s p a r s e l y  h a i r y  on v e i n s .  P a le a



v i i i .

c i l i a t e  a long  whole l e n g th  o f  k e e l s .  A nthers  0 . 6 - 0 . 8 ( - l )  mm, 2-3X 

as long  as w ide . T hroughout E u ro p e . A ll  e x c e p t  Sb.

An a l i o  te  t r a p  J.0 i d  formed a f t e r  h y b r i d i z a t i o n  o f  2  aiid 2» a 

s u c c e s s f u l ,  a lm o s t  c o s m o p o l i ta n  weed which forms s t e r i l e  h y b r id s  

w i th  th e  fo l lo w in g  two s p e c i e s .

2 . P. i n f i r m a  Kunth i n  Humb. ,  Bonpl. & K unth , Nov. Gen. Sp. 1_* 158 

(1815) ( P. annua su b s p .  e x i l i s  (Tomm.) M u rb .) .

L ike 2  b u t  f lo w e r in g  i n  s p r i n g ;  stem s more s t r o n g l y  co m p ressed ;  

lea v e s  1-2 mm wide ; p a n i c l e  e lo n g a t e - o v o i d ,  th e  b ra n c h e s  e r e c t o -  

p a t e n t  a f t e r  f lo w e r in g ;  s p i k e l e t s  w i th  5-6  r e l a t i v e l y  w id e ly  s p a c e d  

f l o r e t s ;  a n th e r s  0 . 2 - 0 . 5  mm, s c a r c e l y  lo n g e r  th a n  w id e .  S . & W.

Europe no r thw ards  to  S.W. E n g la n d . Al Bl Br Co Cr Ga Gr Hs I t  Lu Sa Tu.

3 . P. s u p in a  S c h r a d e r ,  F I .  Germ. 2 ;  289 (1806) ( P. annua s u b s p .  

su p in a  (S c h ra d e r)  L in k ,  P. f o u c a u d i i  H a c k e l) .

Like 2 b u t  s t o u t e r ,  creeping and perennial, f lo w e r in g  i n  s p r i n g ;  

p a n ic l e  l a x l y  p y ra m id a l ,  th e  low er p a n ic l e - b r a n c h e s  p a t e n t  a f t e r  

f lo w e r in g ;  s p i k e l e t s  crowded tow ards apex o f  p a n i c l e - b r a n c h e s ;  

lemma g la b ro u s  on k e e l ,  h a i r y  on m a rg in a l  v e i n s ;  a n th e r s  1 . 5 - 2 . 5  mm,

5-8  tim es as long as w ide .  M ountains o f  G. E u ro p e ,  S. to  P y re n e e s  and 

A ppennines; F e n n o sc a n d ia ;  one s t a t i o n  in  L a t v i a . Au Co Cz Da Fe Ga 

Ge He Ha Hu I t  Ju No Po Em Rs(N ,B ,C ,E) Su.

S e c t .  COENQPOA H y la n d e r .

4 . P. t r i v i a l i s  L . , S p .P l .  67 (1 7 5 3 ) .

Stems (3 0 - )5 0 -9 0  cm, smooth o r  weakly  s c a b r i d  a t  a p e x .  Leaves

2 - 4 .5  ram w ide , r a t h e r  t h i n  and s o f t ;  l i g u l e  3 .5 - 1 0  ram, a c u t e .

P a n ic le  (9 - )1 5 -2 5  cm, o v o id - p y r a m id a l ,  low er b ra n c h e s  3 -5  t o g e t h e r .
I

S p ik e le t s  u s u a l l y  w i th  3 o r  more f l o r e t s .  Lemma s h o r t l y  h a i r y  on k e e l ,  

l a n a te  a t  b a s e .  P a l e a  k e e l s  a c u l e o l a t e .  T hroughout E u ro p e . A l l  e x c e p t  Sb.

(a) Subsp. t r i v i a l i s ; S to lo n s  s l e n d e r ,  t e r e t e .  Leaves p a le  g r e e n ;  

l i g u l e  3 . 5 - 5 ( - 6 )  mm. P a n ic le  p y r a m id a l ,  r a t h e r  o p e n .  T hroughou t



I X ,

most o f  the range o f  the s p e c i e s ,  but rare in  the s o u t h .

(b) s u b sp .  s i l v i c o l a  (G u ss .)  L indb . f i l . ,  F in s k a  V e t . - S o c .  F O rh a n d l .
i

38 ( 1 3 ) :  9 (1906) ( P. s i l v i c o l a  G u s s . ) ;  s t o l o n s  m o n i l i f o r m ,  f l e s h y .  

Leaves b r i g h t  g r e e n ;  l i g u l e  5-10 mm. P a n ic l e  n a r ro w ly  o v o i d ,  r a t h e r  

c o n t r a c t e d .  S. E u ro p e .

5 . P. f e r a t i a n a  B o i s s i e r  & R e u te r ,  P u g i l l u s  128 (1 8 5 2 ) .

L ike 4 b u t  le a v e s  1-2 mm w ide ; l i g u l e  3 . 5 - 6 . 5  mm; p a n i c l e - b r a n c h e s  

m o s t ly  i n  p a i r s ;  s p i k e l e t s  always w i th  2 f l o r e t s ;  lemma n o t  l a n a t e  

a t  b a s e .  Endemic; W. P yrenees  and N.W. S p a in . Ga Hs.

S e c t .  POA.

6 . P. a lp ig e n a  ( F r i e s )  Lindman, Svensk F a n e ro g a m fl . 91 (1918)

( P. p r a t e n s i s  su b sp .  a lp ig e n a  ( F r i e s )  H i i t o n e n ) .

P l a n t  2 0 -3 0 (-5 0 )  cm, w i th o u t  long rh iz o m e s ,  n o t  fo rm in g  compact 

t u s s o c k s ;  n o n - f lo w e r in g  s h o o ts  d i s t i c h o u s l y  l e a f y .  Leaves 2 - 3 ( - 4 )  mm 

w id e , a b r u p t l y  c o n t r a c t e d  i n t o  a c u c u l l a t e  apex . P a n i c l e  6 -8  cm, 

com pact,  o v o id  to  p y r a m id a l ,  th e  low er b ran c h e s  u s u a l l y  i n  p a i r s .  

S p i k e l e t s  w i th  3 -5  f l o r e t s ,  sometimes p r o l i f e r a t i n g ;  p a l e a  k e e l s
I I

c i l i a t e  below . N. E u ro p e . Fe Is  No Rs(N,C) Sb Su.

P l a n t s  from th e  A r c t i c  w i th  p r o l i f e r a t i n g  s p i k e l e t s  have been  

named P. p r a t e n s i s  su b s p .  c o lp o d e a  (Th. F r i e s )  T s v e le v ,  Nov. S y s t .

P I .  Vase. (L e n in g ra d ) 9_: 47 (1 9 7 2 );  th e y  a re  som etim es c o n fu s e d

w i th  W. aud w i th  th e  fo l lo w in g  h y b r id ,  which u s u a l l y  has  a p r o l i f e r o u s

i n f l o r e s c e n c e .

6 X  43. P. X  h e r j e d a l i c a  H .Sm ., Veg. U t v e c k l i n g s h i s t .  C e n t r a l s v e n s k .I
HUgf j a i l s o m r . (N o r r l .  H a n d b ib l . 9) 159 (1 9 2 0 ) :  a p p e a rs  to  be an 

u n s t a b i l i z e d  h y b r id ,  s in c e  i t  i s  r a t h e r  v a r i a b l e  and o c c u r s  o n ly  

in  a re a s  where th e  p a r e n t s ,  P. a lp ig e n a  and P. a l p i n a , grow t o g e t h e r .
i

L ike  2  h u t  w i th  s h o r t  rh iz o m es ;  s tem  base  e n c lo s e d  by c o n s p ic u o u s ly  

th ic k e n e d  l e a f  s h e a t h s ;  l i g u l e  1 - 2 .5  mm, ro u n d ed ;  i n f l o r e s c e n c eI
u s u a l l y  p r o l i f e r o u s .  F e n n o s c a n d ia ; p ro b a b ly  endem ic .  Fe No Rs(N) Su.



( 7 - 9 ) .  P. p r a te n s is  group.

M o d e ra te ly  to  d e n s e ly  c a e s p i t o s e ,  w i th o u t  d i s t i c h o u s l y  l e a f y  

n o n - f lo w e r in g  s h o o t s .  Leaves 0 .8 - 3  mm w ide , t a p e r i n g  g r a d u a l l y  to  

the  apex . P a n ic l e  more o r  l e s s  l a x ,  o vo id  to p y r a m id a l ,  th e  low er
t

b ran c h e s  2-5 t o g e t h e r .  S p i k e l e t s  w i th  3 -5  f l o r e t s ,  n o t  p r o l i f e r a t i n g .  

A n thers  1 .4 -2  mm.

The members o f  t h i s  group a re  h ig h ly  v a r i a b l e  and l a r g e l y  a p o m ic t i c ;
I

s p e c i f i c  l i m i t s  a re  t h e r e f o r e  d i f f i c u l t  to d e f i n e .  The t h r e e  t a x a  

t r e a t e d  h e re  as s p e c i e s  may be c o n s id e r e d  e c o ty p i c  v a r i a n t s  o f  

Poa p r a t e n s i s  in  i t s  b r o a d e s t  s e n s e .  However, t h e s e  t a x a  have  

p ro b a b ly  a r i s e n  on more th an  one o c c a s io n ,  as a r e s u l t  o f  th e  

h y b r i d i z a t i o n  o f  v a r i o u s  a n c e s t r a l  s p e c i e s  fo l lo w e d  by an i n c r e a s e  

in  th e  chromosome numbers o f  th e  o f f s p r i n g ,  and d i s r u p t i o n  o f  t h e i r  

b r e e d in g  sy s tem . I n t e r c r o s s i n g  i s  p ro b a b ly  now o n ly  a r a r e  e v e n t ;  

w i th in  the  l i m i t s  imposed by t h e i r  p red o m in an t ly  agamospermous 

b re e d in g  s y s te m s ,  th e y  can t h e r e f o r e  be re g a rd e d  as s p e c i e s .

1 Stems +  i s o l a t e d ,  w i th  few dead l e a f - s h e a t h s  a t  b a s e ;  l i g u l e

tom entose on th e  a b a x ia l  s u r f a c e ;  glumes e q u a l ,  u s u a l l y  b o th

3 -v e in e d    7 . s u b c a e r u l e a .

1 Stems c l u s t e r e d ,  fo rm ing  d i s t i n c t  t u s s o c k s ,  w i th  numerous

rem ains o f  l e a f - s h e a t h s  a t  th e  b a s e ;  l i g u l e  g l a b r o u s  o r  s u b g la b r o u s ;  

glumes u n e q u a l ,  th e  low er s h o r t e r  th an  the  u p p e r  and u s u a l l y

1-v e in e d

2 P la n t  l a x l y  c a e s p i t o s e ;  b a s a l  le a v e s  f l a t  o r  c h a n n e l l e d ,  much

s h o r t e r  th a n  th e  s tem ; l i g u l e  d e c u r r e n t  on s h e a t h - m a r g i n s ;I
p a n ic l e  s c a r c e l y  lo n g e r  th a n  wide . .  8 .  p r a t e n s i s

2 P l a n t  d e n s e ly  c a e s p i t o s e ;  b a s a l  l e a v e s  s t r o n g l y  f o l d e d ,  w i r y ,  

n e a r ly  as long  as the  stem ; l i g u l e  n o t  d e c u r r e n t ;  p a n i c l e

up to tw ice  as long as w i d e .....  9 .  a n g u s t i f o l i a

7, P. s u b c a e r u le a  Sm., E ng l .  B o t . 2* 1004 (1801) ( P. i r r i g a t a
i

F r i e s ,  P. p r a t e n s i s  L. su b sp .  i r r i g a t a  ( F r i e s )  L in d m ., P. a t h r o o -



X I .

I

- s t a c h y a  O e t t . ) .

Somewhat g la u c o u s ,  w i th  r a t h e r  i s o l a t e d  s tem s ( 1 5 - ) 2 0 - 3 0 ( - 4 5 )  cm. 
i i *Leaves 1 .5 - 2 .5  mm w ide , f r i n g e d  w i th  h a i r s  a t  th e  b a s e .  L ig u le

c .  1 mm. P a n ic le  ( 3 - ) 4 - 6 .5  cm, the  b ranches  m o s t ly  i n  p a i r s .
I

N. & C. E u rope . Br Cz Da Fa Fe Ga Ge Hb Ho Hu I s  No Rs(B,C,N,W) Su.

8 . P. p r a t e n s i s  L . , S p .P l . 67 (1753) ( i n c l .  P .  b i n e g e n s i s  R o z h e v . ,

?P. t u r f o s a  L i t v . ) .

B r ig h t  g r e e n ,  r a t h e r  l a x l y  c a e s p i t o s e ;  s tem s ( 1 5 - ) 2 0 - 5 0 (-70)cm ; 

lea v e s  2-3 mm w id e , f l a t  o r  c h a n n e l l e d ,  s h o r t e r  th a n  th e  s te m .

L ig u le  c .  1 mm. P a n ic l e  6-15 cm, the  lower b ra n c h e s  m o s t ly  3 -5  

t o g e t h e r .  Throughout E u rope . A l l  e x c e p t  Az B l .  I  c a s u a l  r e c o r d  o n ly  

from Az.

9. P. a n g u s t i f o l i a  L . , S p .P l . 67 (1753) (P. p r a t e n s i s  s u b s p .  

a n g u s t i f o l i a  (L .)  G a u d in ) .

G re y ish  g r e e n ,  d e n s e ly  c a e s p i t o s e ;  stems ( 3 0 - ) 5 0 -7 0  cm.

Leaves up to  40 cm x 0 . 8 - 1 . 5 ( - 2 )  mm, th e  b a s a l  w i r y ,  s t r o n g l y  f o l d e d ,  

the  upper s h o r t e r ,  sometimes a lm o s t  f l a t .  L ig u le  1-3 mm. P a n i c l e

6-10 cm, th e  low er b ran c h e s  3 -5  t o g e t h e r .  Most o f  E u ro p e . Au Az Be
/ /

Br Bu Co Cz Da Fe Ga Ge Gr He Ho Hs Hu I t  Ju Lu No Po Rm Rs ( a l l )  Sa

Su Tu. I n t r o d u c e d  i n to  I s .

S e c t ,  CENISIA A scherson  & G raeb n er .

10. P. a r c t i c a  R .B r.  ex P a r r y ,  J o u r .  Voy. N.W. P a s s .  (Supp . App. )

11 ; 288 (1823) ( i n c l .  P. p e t s c h o r i c a  R o z h e v .) .

Laxly  c a e s p i t o s e ;  stems 1 0 -1 5 (-2 0 )  cm. Leaves ( 1 - ) 1 . 5 - 2 . 5  mm
i

w ide, d a rk  g r e e n . .  L ig u le  1 . 5 - 2 ( - 3 . 5 )  mm, rounded  o r  som etim es a c u t e .  

P a n ic le  3 -5  cm, +  p y ra m id a l ,  r a t h e r  op en , w i th  few s p i k e l e t s ;  

s p i k e l e t s  w i th  ( 2 - ) 3 - 4  f l o r e t s ,  t i n g e d  b l a c k i s h - p u r p l e ,  som etim es 

p r o l i f e r a t i n g .  Glumes u n e q u a l .  Lemma a d p re s s e d  h a i r y  on  s u r f a c e ,  

l a n a te  a t  b a s e .  P a le a  k e e l s  a c u l e o l a t e  o r  s h o r t l y  c i l i a t e  be lo w . 

Anthers 1 .8 - 2  mm. A r c t i c  and s u b a r c t i c  E urope , S. to  61° N. i n



X l l .

Norwray. Fe I s  No Rs(N,C) Sb Su.

A v e ry  v a r i a b l e  s p e c i e s ,  numerous v a r i e t i e s  o f  w hich have 

b e e n  d e s c r i b e d .

11. P. g r a n i t i c a  B ra u n -B la n q u e t ,  Arch. B o t . 2* 46 (1 9 2 9 ) .

Laxly c a e s p i t o s e ;  s tem  2 5 -5 0 (-7 0 )  cm, r a t h e r  l e a f y .  Leaves 

( 2 - ) 3 - 5  mm w id e ,  b r i g h t  g r e e n .  L ig u le  2-5 mm, rounded  to  t r u n c a t e ,  

o f t e n  l a c e r a t e .  P a n ic l e  5-10 cm, o v o id ,  somewhat c o n t r a c t e d .

S p i k e l e t s  w i th  2-5  f l o r e t s .  Glumes s u b e q u a l .  Lemma s h o r t -  to 

l o n g - h a i r y  on k e e l  and m a rg in a l  v e i n s ,  l a n a t e  a t  b a s e .  P a l e a  k e e l s  

c i l i a t e  i n  low er h a l f .  A n thers  2 - 2 .4  mm. Endem ic; C a r p a th i a n  m t s .

Cz Po Rm Rs (W) .

(a )  su b sp .  g r a n i t i c a ; stem s 25-40 cm, r o b u s t .  Leaves 3 - 4  mm w id e .  

P a n ic le  7-10 cm; s p i k e l e t s  s t r o n g l y  v i o l e t - t i n g e d .  Lemma a b u n d a n t ly  

c r i s p a t e - h a i r y  on k e e l  and m a rg in a l  v e i n s ,  d e n s e ly  l a n a t e  a t  b a s e .  N. & 

W. C a r p a th i a n s .

(b) su b sp .  d i s p a r i l i s  (Nydrddy) Nydrâdy, Rev. Roum. B i o l . 1 0 ; 355 

(1965) ( P. d e y l i i  C h r tek  & J i r d s e k ) ; stem s 3 0 - 5 0 ( - 7 0 )  cm, r a t h e r  

s l e n d e r .  Leaves 2-3 mm w ide . P a n ic le  5 - 7 ( - 9 )  cm; s p i k e l e t s  

t in g e d  bronze  o r  go lden-b row n  o r  o c c a s i o n a l l y  v i o l e t .  Lemma w i th  

s h o r t ,  s t r a i g h t  h a i r s  on k e e l  and m a rg in a l  v e i n s ,  s p a r s e l y  l a n a t e  a t  

b a s e .  E. & S. C a r p a th i a n s .

12. P. c e n i s i a  A l l . ,  A uct.  F I .  Pedemont. 40 (1 7 8 9 ) .

Laxly c a e s p i t o s e ;  stem s 24-40 cm, w i th  d i s t i c h o u s l y  l e a f y  

n o n - f lo w e r in g  s h o o t s .  Leaves 2-3 mm w id e ,  s l i g h t l y  g l a u c o u s .

L ig u le  o f  s tem  le a v e s  3 -9  mm, a c u te ;  l i g u l e  o f  b a s a l  l e a v e s  v e ry  

s h o r t  and t r u n c a t e  o r  l a c k i n g .  P a n ic le  ( 2 - ) 4 .5 - 1 0  cm; s p i k e l e t s  

w ith  3-5 f l o r e t s ,  g r e e n i s h  o r  weakly v i o l e t - t i n g e d .  Glumes s u b e q u a l .  

Lemma s h o r t l y  h a i r y  on k e e l  and m a rg in a l  v e i n s ,  l a n a t e  a t  b a s e .

Mountains o f  C. & S. Europe. Al Au Bu Co Cr Ga Ge Gr He Hs I t  Ju Rm Sa.



X l l l .

1 P a n ic l e  open , w i th  p a t e n t  b ra n c h e s ;  m a r g in a l  v e in s  o f  lemma h a i r y
I

i n  lower %; k e e l s  o f  the  p a le a  a c u l e o l a t e  (b) s u b s p .  c e n i s i a  

1 P a n ic l e  c o n t r a c t e d ,  +  s p i c a t e ;  m a rg in a l  v e in s  o f  lemma h a i r y  

i n  lower %; k e e l s  o f  the  p a le a  c i l i a t e  i n  low er  h a l f  o r  

r a r e l y  a c u l e o l a t e  

2 Lemma w i th  lo n g ,  a d p re s se d  h a i r s  on m a r g in a l  v e i n s ;  p a n i c l e -  

b ran c h e s  s p a r s e l y  s c a b r i d  f o r  m ost o f  t h e i r  l e n g t h

......................................................................... ( c )  s u b s p .  c o n t r a c t a

2 Lemma w i th  s h o r t ,  p a t e n t  h a i r s  on m a rg in a l  v e i n s ;  p a n i c l e -  

b ran ch es  s p a r s e l y  s c a b r i d  tow ards th e  apex , smooth below

......................................................................... ( a )  s u b s p .  s a r d o a

( a )  s u b s p .  s a rd o a  Schmid, V i e r t .  N a tu r f .  Ges. Z ü r ic h  7 8 ; 239 (1 9 3 3 ) ;

( P . f o n t q u e r i  B r . - B l . ) ;  s tem  l e a f y  to above th e  m id d le ;  p a n i c l e  

( 2 - ) 3 - 5 ( - 9 )  cm, na rro w , c o n t r a c t e d ,  the  b ran c h e s  s p a r s e l y  s c a b r i d

i n  u p p e r  %. M arg ina l  v e in s  o f  lemma h a i r y  in  low er %. K ee ls  o f  

th e  p a l e a  c i l i a t e  in  lower %, o r  o c c a s i o n a l l y  a c u l e o l a t e .  A n th e rs

1 .8 - 2  mm. Endemic; P y re n e e s ,  C o rse ,  S a rd eg n a .
i

(b )  su b s p .  c e n i s i a ; s tem  u s u a l l y  l e a f y  o n ly  in  low er %; p a n i c l e

5-10 cm, l a x ,  r a t h e r  op en , the  b ran ch es  more o r  l e s s  p a t e n t ,  s p a r s e l y
I

to  d e n s e ly  s c a b r i d .  M arg ina l  v e in s  o f  lemma h a i r y  in  low er  %.

P a le a  k e e l s  a c u l e o l a t e .  A nthers  1 . 5 - 1 . 7 ( - 2 )  mm. Endem ic; A lp s .

(c )  s u b s p .  c o n t r a c t a  (N y âr .)  N y a r . ,  B u l l .  G ard. Muz. B o t .  C lu j  1 1 ;

8 (1931) ( P. p s y c h ro p h i la  B o is s .  & H e l d r . ) ;  s tem  l e a f y  to  a b o u t
i

th e  m id d le ;  p a n ic l e  4-7 cm, n a rro w , somewhat c o n t r a c t e d ,  th e  b ra n c h e s  

m o d e ra te ly  s c a b r i d  f o r  m ost o f  t h e i r  l e n g t h .  M a rg in a l  v e in s  o f  

lemma h a i r y  in  low er %; p a le a  k e e l s  c i l i a t e  in  low er h a l f .  A n th e rs  

1 .7  -  2 mm. S. C a r p a th i a n s ,  m ounta ins  o f  B alkan  p e n i n s u l a ,  K r i t i .

S e c t .  MACROPOA F . Hermann ex T sv e le v .

13. P. l o n g i f o l i a  T r i n . ,  Mem. Acad. S c i .  P e t e r s b . s e r .  6 , 2* 69 (1 8 3 6 ) .
i '

Stem 3 0 -5 0 ( -6 0 )  cm, s t o u t ,  somewhat com pressed  and w i th  th e
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g r e y i s h  rem ains  o f  l e a f - s h e a t h s  a t  th e  b a s e .  Leaves 1-2  mm w id e ,  

t a p e r i n g  g r a d u a l ly  to an a b r u p t l y  m ucronate  apex . L ig u le  0 . 7 - 1 . 4 ( - 2 )  

mm, t r u n c a t e .  P a n ic l e  6-9 cm, n a rro w , s p i k e - l i k e ;  b ra n c h e s  s h o r t ,  

more o r  l e s s  e r e c t ,  weakly s c a b r i d .  S p i k e le t s  w i th  2 -4  f l o r e t s .

Glumes u n e q u a l .  Lemma g l a b r o u s .  A nthers  2 .5 - 3 .7  mm. M ounta ins  o f  

Krym. R s(K ). ( C aucasus ,  Pon tus  and Zagros m t s . ) .

R e p re se n te d  by th e  endemic s u b s p e c ie s  f  age to  rum (Sm irnov) T sv e le v
/ I

i n  E urope ;  s u b sp .  l o n g i f o l i a  i s  c o n f in e d  to S.W. A s ia .

14 . P .  s i b i r i c a  R o zh ev . ,  B u l l .  J a r d .  B ot. P e t e r s b . 1 2 : 121 (1 9 1 2 ) .

Stem (2 0 -)5 0 -1 2 0  cm, s l e n d e r ,  somewhat com pressed  a t  b a s e .
f

Leaves 2-5 mm w ide , t a p e r in g  g r a d u a l l y  to the  apex . L ig u le  c .  1 mm,

o b t u s e .  P a n ic le  6-18  cm, p y ra m id a l ;  b ranches  e l o n g a t e ,  more o r  l e s s
/ ( /

p a t e n t ,  weakly a c u l e o l a t e .  S p i k e l e t s  w i th  ( 2 - ) 3 - 4 ( - 5 )  f l o r e t s .
I

Glumes u n e q u a l .  Lemma g l a b r o u s .  A nthers  1 .5 - 2 .5  mm. NE. & E. R u s s i a , 

R s (N ,C ,E ) .  (N. & N.C. A s i a ) .

S e c t .  HOMALOPOA D u m o rtie r .

15. P . c h a i x i i  V i l l . ,  H i s t .  P I .  Dauph. 2 ’ 7 (1786) ( P. haemi Hermann).

Stems 5 0 -120 (-150 )  cm, s t o u t .  Leaves 6 -1 0 ( -1 5 )  mm w id e ,  a b r u p t l y
/

c o n t r a c t e d  to  the  c u c u l l a t e  apex . L ig u le  1-2 mm, t r u n c a t e .  P a n i c l e

10-15 cm, o v o id ,  com pact; b ran c h e s  s h o r t ,  e r e c t  o r  p a t e n t ,  d e n s e ly

s c a b r i d .  S p i k e l e t s  w i th  4-5  f l o r e t s .  Glumes u n e q u a l ;  k e e l  s c a b r i d

a t  th e  apex . Lemma g l a b r o u s ,  w i th  a s c a b r i d  k e e l ,  u s u a l l y  n o t  l a n a t e

a t  b a s e .  C. & S. E u ro p e ; in t r o d u c e d  e lse w h e re  w i th  g r a s s  s e e d  and 
I / (

n a t u r a l i s e d  in  lawns and p a s t u r e s . Au Be Bu Cz Ga Ge He Hs Hu I t  JuI
Po Rm Rs(B,C,W ). I n t r o d u c e d  i n t o  Br Da Fe Ho No Su.

16. P. h y b r id a  G audin , A lp in a  2* 46 (1808 ).

Sometimes s h o r t l y  c r e e p in g ;  s tem s 50-150 cm, s t o u t .  Leaves 

(4_ )5_8  mm w id e ,  f l a t ,  t a p e r i n g  g r a d u a l ly  to th e  apex . L ig u le  3 -5  mm,

a c u te  to  ro u n d ed .  P a n ic l e  15-20 cm, c o n ic a l ;  b ra n c h e s  somewhatI
e l o n g a t e ,  p a t e n t ,  s p a r s e l y  s c a b r i d .  Glumes u n e q u a l ;  k e e l  smooth
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o r  s c a b r i d  a t  the  apex . Lemma h a i r y  on th e  k e e l ,  s p a r s e l y  l a n a t e
I

a t  b a s e .  A lp s ,  J u r a ,  E . & S. C a r p a th ia n s ,  m o u n ta in s  o f  J u g o s l a v i a .

Au Ga Ge Gr He I t  Ju Rm Rs (W).

17. P. rem ota  F o r s . ,  L in n .  I n s t .  S k r . 2* 6 (1 8 0 7 ) .

Like 26 b u t  o f t e n  w i th  s h o r t  e p ig e a l  s t o l o n s ;  low er  l e a v e s

a b r u p t l y  c o n t r a c t e d  to  the  c u c u l l a t e  apex; l i g u l e  2-3 mm; p a n i c l e -
/ I / I

b ra n c h e s  v e ry  lo n g ,  a r c u a t e - p a t e n t ;  glumes s u b e q u a l ,  s c a b r i d  on
i

k e e l  and m a rg in a l  v e i n s .  S c a n d in a v ia ,  C. & E. E u ro p e . Au Cz Da Fe 

Ge He Hu No Po Rm Rs(N,B,C,W,E) Su.

S e c t .  LEPTOPHYLLAE m ih i .

18. P. s t i r i a c a  F r i t s c h  & Hayek ex D U rf le r ,  Wien. B o t .  T a u s c h a n s t a l t  

J a h r e s k a t . 226 (1 9 0 4 ) .

S l i g h t l y  g la u c o u s ;  s tem s (3 0 - )5 0 -8 0 ( -1 0 0 )  cm. Leaves (1 0 - )

30-40  cm X 0 .2 - 0 .3  mm, m o s t ly  a r i s i n g  from n ea r  th e  b a se  o f  th e
I

s te m ,  s t r o n g l y  f o ld e d ,  s h o r t l y  h a i r y  between th e  v e in s  on the  

a d a x i a l  s u r f a c e .  L ig u le  1-2 mm, rounded . P a n ic l e  ( 4 - ) 7 - l l ( - 1 8 )  cm, 

p y r a m id a l ,  r a t h e r  l a x ;  b ran c h e s  d e n s e ly  s c a b r i d ,  s u l c a t e .  S p i k e l e t s  

w i th  ( 2 - ) 4 - 6  f l o r e t s .  Endem ic; E. C. Europe to  M o n ten eg ro .

Au Cz Ju Po Rm.

S e c t .  OREINOS A scherson  & G raebner  emend. N a n n f e ld t .

19. P. f l e x u o s a  Sm., F I .  B r i t . 2* 101 (18 0 0 ) .  ( P. l a x a  s u b s p .  

f l e x u o s a  (Sm. ) H y l . ) .

Lax ly  c a e s p i t o s e ;  s tem s 1 0 -2 0 (-3 0 )  cm, m o s t ly  l e a f y  a t  th e  base  

o n l y .  Leaves 1-2 mm w ide; l i g u l e  up -to 3 .5  mm, r o u n d e d - l a c e r a t e .  

C a u l in e  le a v e s  w i th  a d i s t i n c t  s h e a t h .  P a n ic le  2 . 5 - 5 . 5  cm, o v o id ;  

b ran c h e s  s u l c a t e .  S p i k e l e t s  w i th  2-3 f l o r e t s .  Lemma h a i r y  on k e e l  

and f o r  c .  % o f  th e  l e n g th  o f  th e  m a rg in a l  v e i n s ;  h a i r s  a c u t e .

P a le a  k e e l s  a c u l e o l a t e .  Endemic; m ounta ins  o f  NW E u ro p e .  Br I s  No Su.
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20 . P . lax a  Haenke, Beob. R e i s .  R ie se n g e b . 118 (1 7 9 1 ) .

Laxly  to d e n s e ly  c a e s p i t o s e ;  s tem s (1 0 - )1 3 -2 0  cm, m o s t ly  

l e a f y  a t  the  base  o n l y .  Leaves 0 . 8 - 1 . 5 ( - 2 . 5 )  mm; l i g u l e  up to  

3 mm, a c u te ,  r o u n d e d - l a c e r a t e  o r  t r u n c a t e .  C a u l in e  l e a v e s  w i th  a 

d i s t i n c t  s h e a th .  P a n ic le  ( 2 - ) 2 . 8 - 3 . 5 ( - 7 )  cm, o v o id ;  b r a n c h e s  

s u l c a t e .  S p i k e le t s  w i th  3 -4  f l o r e t s .  Lemma h a i r y  on k e e l  and f o r  

c .  % o f  l e n g th  o f  m a rg in a l  v e i n s ;  h a i r s  o b t u s e .  P a l e a  k e e l s  

a c u l e o l a t e .  A nthers  1 -1 .3  mm. Endemic; m o un ta in s  o f  C. & E .C . 

E u ro p e ,  e x te n d in g  i n to  S i e r r a  Nevada and SW. B u l g a r i a . Au Bu Co 

Cz Ga Ge He Hs I t  Ju Po Rm Rs (W).

P. nyaradyana  N a n n f . ,  Symbol. B o t .  U p s a l . 35 (1935) i s  a 

g la u c o u s  v a r i a n t  o f  20. o c c u r r in g  n e a r  the  u p p e r  a l t i t u d i n a l  l i m i t  

o f  th e  s p e c ie s  in  the  C a r p a th ia n  m ts .  I t  has l o n g e r ,  a c u te  l i g u l e s  

and r a t h e r  lo n g e r  a n th e r s  (up to  1 .7  mm).

21 . P. p i r i n i c a  S t o j .  & A c h t . ,  B u l l .  I n s t .  Roy. H i s t .  N a t .  ( S o f i a )

12.-- 181 (1939).

D ense ly  c a e s p i t o s e ;  s tem s 5-30 cm. Leaves 0 . 2 - 0 . 4  mm w id e ,  

f i l i f o r m ,  r a t h e r  r i g i d ,  m o s t ly  b a s a l ;  l i g u l e  c .  0 . 4 - 0 . 6  mm, t r u n c a t e ,  

C a u l in e  lea v e s  w i th  a d i s t i n c t  s h e a t h .  P a n ic le  ( 1 . 8 - ) 3 - 5 . 5 ( - 6 . 5) cm, 

e l o n g a t e - e l l i p s o i d ,  b ran c h e s  +  e r e c t ,  w i th  r e l a t i v e l y  few s p i k e l e t s ,i
t e r e t e .  S p ik e le t s  w i th  3-6  f l o r e t s ,  s t r o n g l y  v i o l e t - t i n g e d .

Lemma h a i r y  on k e e l  and f o r  c .  \ l e n g th  o f  m a r g in a l  v e i n s ;  h a i r s  

a c u t e .  P a le a  k e e l s  s p a r s e l y  l o n g - c i l i a t e  f o r  m ost o f  t h e i r  l e n g t h .  

Endem ic; SW. B u l g a r i a ,  N. G re e c e . Bu Gr.

22 . P. m inor Gaudin , A lp in a  3 :  44 (1 8 0 8 ) .

D ense ly  c a e s p i t o s e ;  s tem s 5-30 cm, l e a f y  f o r  m ost  o f  t h e i r  

l e n g t h .  Leaves l - 1 . 5 ( - 2 )  mm w ide; l i g u l e  2 - 2 .5  mm, s u b a c u t e .  

Uppermost l e a f  w i th o u t  a d i s t i n c t  s h e a t h .  P a n ic l e  2 .5 - 3  cm, o v o id ;  

b ran c h e s  t e r e t e .  S p i k e l e t s  w i th  4-6  f l o r e t s .  Lemma h a i r y  f o r  c .  %
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l e n g th  o f  k e e l  and m a rg in a l  v e i n s ;  h a i r s  o b t u s e .  P a l e a  k e e l s  

a c u l e o l a t e .  Endemic; P y re n e e s ,  A lp s ,  m oun ta ins  o f  J u g o s l a v i a .

Au Ga Ge He I t  Ju .

S e c t .  TICHOPOA A scherson  & G raebner .

23. P. com pressa  L . , S p .P l . 69 (1753 ).

Stems 20-40 cm, g e n ic u l a t e - a s c e n d in g ,  sm ooth , s t r o n g l y  com pressed  

in  uppe r  h a l f .  Leaves 2 - 4 ( - 5 )  mm w ide , sm ooth , f l a t .  P a n i c l e

2 -7 ( -1 0 )  cm, r a t h e r  na rrow  to p y ram id a l ;  b ra n c h e s  m o d e r a te ly  s c a b r i d .I
S p ik e le t s  w i th  ( 2 - ) 4 - 8  f l o r e t s ,  o f t e n  r a t h e r  op en . Lemma g l a b r o u s ,  

o r  s h o r t l y  a d p r e s s e d - h a i r y  below on k e e l  and m a r g in a l  v e i n s .  A n th e rs  

1 -1 .2  mm. Ifost o f  Europe e x c e p t  the  extrem e N. and W. and some 

M ed ite rran e a n  i s l a n d s . A l l  e x c e p t  Az Bl Cr Fa I s  Lu Sb; n o t  n a t i v e  

in  Hb.

S e c t .  STENOPOA D u m o rt ie r .

24. P. f l a c c i d u l a  B o is s .  & R e u te r ,  P u g i l l u s  128 ( 1 8 5 2 ) .

Laxly c a e s p i t o s e .  Stems 30-60 cm, sm ooth . Leaves 1-2  mm w id e ,  

f l a c c i d ;  m arg ins  smooth o r  weakly s c a b r i d .  L ig u le  2 . 5 - 3 . 5  mm, a c u t e .  

P a n ic le  8-12 cm, l a x ,  p y ra m id a l ;  b ranches  in  p a i r s  a t  e a c h  low er

node, p a t e n t ,  s p i k e l e t s  borne  towards the  ends o f  e a c h  b r a n c h .
I I

S p ik e le t s  3 . 5 - 4  mm, m o s t ly  w i th  3 f l o r e t s .  Glumes s u b e q u a l .  Lemma 

a d p r e s s e d - h a i r y  betw een the  v e i n s ,  s p a r s e l y  l a n a t e  a t  b a s e .

Mountains p f  S. & E. S p a in . Hs. (N.W. A f r i c a ) .
i I

25. P. p a l u s t r i s  L . , S y s t .  N a t , e d .  10, 874 (1759) ( i n c l .  P. 

t a n f i l jew ii  Rozhev. ) .

R a th e r  l a x l y  c a e s p i t o s e .  Stems (1 5 -)4 0 -8 0  cm, sm oo th .  Leaves 

l - 2 ( - 3 )  mm wide; m arg ins  sm ooth . L ig u le  1 - 2 .5  mm, ro u n d e d .  P a n i c l e  

(8 - )  12 -20(-30)  cm, n a rro w ly  p y ra m id a l ;  b ran c h e s  up to  5 a t  e a c h  

lower node , e r e c t o - p a t e n t .  S p i k e l e t s  3-5  mm, w i th  2 -5  f l o r e t s ;
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glumes s u b e q u a l .  Lemma h a i r y  on k e e l  and m a r g in a l  v e i n s ,  s p a r s e l y
i

l a n a t e  a t  b a s e .  Much o f  E urope , b u t  a b s e n t  from  m o st  o f  th e  w e s t  

and p a r t s  o f  the  s o u th .  Au Be Br Bu Cr Cz Da Fe Ga Ge Gr He Ho Hu 

I t  Ju No Po R s ( a l l )  Su.

26 .  P. g la u c a  V ah l ,  F I .  Dan. 21* 3 (1790) (P. c a e s i a  Sm., i n c l .

P. g a n e s c h i n i i  Ro z h ev . ) .

D ense ly  c a e s p i t o s e ;  s tem  ( 1 0 - ) 1 7 -3 5 (-5 5 )  cm, s t i f f l y e i e c t ,  

u s u a l l y  v e ry  g la u c o u s ,  smooth to somewhat s c a b r i d  a t  a p e x .  Leaves 

r a t h e r  s h o r t  and t a p e r i n g ,  2 .5 -3  mm w id e . L ig u le  1 .2 - 2  mm, t r u n c a t e .  

P a n i c l e  3 .5 - 7 ( - 1 0 )  cm, o v o id ,  compact; b ra n c h e s  2 - 3 ( - 4 )  t o g e t h e r  

a t  th e  lo w e s t  n o d e s .  S p i k e l e t s  4-6  mm, w i th  2 - 4 ( - 5 )  f l o r e t s ;

glumes s u b e q u a l .  Lemma h a i r y  on k e e l  and m a r g in a l  v e i n s ,  l a n a t e
I

a t  b a s e .  N. Europe; m ounta ins  o f  Europe so u th w ard s  to  th e  P y r e n e e s , 

A lps and N. G re e ce . Au Br Cz Fa Fe Ga Gr He I s  I t  Ju  No Po ?Rm 

Rs(N,C,W) Sb Su.

Some r e c o r d s  o f  (26) from th e  C a r p a th ia n  m ts .  may be r e f e r a b l e  

to  (28 ) .

27. P. n e m o ra l i s  L . , S p .P l . 69 (1 7 5 3 ) .  Lax ly  c a e s p i t o s e ;  s tem

30-70 cm, sm ooth , r a t h e r  l e a f y .  Leaves 1 . 5 - 2 ( - 3 )  mm w id e ;  m arg in s
1

sm ooth , s h e a th s  t e r e t e .  L ig u le  up to  0 .5  mm. P a n i c l e  5 - 8 ( - 1 0 )  cm, 

l a x ,  e lo n g a t e - o v o i d ;  b ran ch es  2-5 t o g e t h e r  a t  low er  n o d e s .

S p i k e l e t s  up to  4 mm, num erous, w i th  2 -4  f l o r e t s .  Glumes u n e q u a l ,  

th e  lower glume n a rro w , more o r  l e s s  s u b u l a t e .  Lemma h a i r y  on 

k e e l  and low er p a r t  o f  m a rg in a l  v e i n s ,  l a n a t e  a t  b a s e .  T hroughou t  

E u ro p e . A l l  e x c e p t  Az Bl Cr Sb.

P. b a l b i s i i  P a r i . ,  F I .  I t a l . 2* 360 (1850) ( P. c a p i t a t a  B a l b i s ) ,  

a p o o r ly  u n d e rs to o d  v a r i a n t  d e s c r ib e d  from S a rdegna  and o c c u r r i n g  a l s o  

i n  C o rse ,  p r o b a b ly  does n o t  w a r ra n t  s e p a r a t i o n  from  ( 2 7 ) .
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28 . P. rehm ann ii  (A scherson  & G raebner)  W oioszczak , F l .  P o lo n .  E x s . 

1 0 -1 1 ;  1020 (1904) ( P. anceps Rehmann, non F o r s t e r ) .

M o d e ra te ly  d e n s e ly  c a e s p i t o s e ;  s tem  30-40 cm t a l l ,  c o m p re s se d ,  

sm oo th .  Leaves ( 3 - ) 4 - 5  mm b r o a d ,  s l i g h t l y  g l a u c o u s ,  m arg in s  s c a b r i d ;  

s h e a th e  o f  c a u l in e  le a v e s  co m p ressed ,  w i th  a d i s t i n c t  r a i s e d  k e e l .  

L ig u le  0 . 3 - 0 . 5  mm, t r u n c a t e .  P a n ic l e  10-12 cm, l i n e a r - t r i a n g u l a r  

i n  o u t l i n e ,  o f t e n  d ro o p in g  a t  th e  apex; b ran c h e s  3 -5  t o g e t h e r  a t  

lo w er  n o d e s .  S p i k e l e t s  4 -5  mm, w i th  3 -5  f l o r e t s ;  glumes s u b e q u a l .  

Lemma h a i r y  on k e e l  and low er p a r t  o f  m a rg in a l  v e i n s ,  n o t  l a n a t e  a t  

b a s e .  A nthers  1 .6 - 1 .9  mm. Endemic; S. & E. C a r p a t h i a n s . Rm Rs (W). 

(2 9 -3 2 )  P. s t e r i l i s  g ro u p .

D en se ly  c a e s p i t o s e .  Leaves f l a t  o r  s l i g h t l y  f o ld e d  o r  c h a n n e l l e d ,  

e s p e c i a l l y  when d r y ,  more o r  l e s s  s c a b r i d  on m a r g in s .  Stem u s u a l l y  

r a t h e r  l e a f y .  S p i k e l e t s  n a rro w . Glumes su b e q u a l  to  e q u a l .

1 P a n i c l e  n a rro w , s u b s p i c a t e ,  w i th  s h o r t ,  e r e c t ,  +  s p a r s e l y  

s c a b r i d  b ra n c h e s ;  p a l e a  g la b ro u s  betw een th e  k e e l s ;  

p l a n t s  o f t e n  somewhat g lau c o u s  

2 Stem n o t  l e a f y ;  le a v e s  0 . 5 - 1 . 3  mm wide; r h a c h i l l a  s c a b r i d ,

n o t  h i r s u t e  ......................................................................... 32 .  r e l a x a

2 Stem l e a f y ;  le a v e s  ( 0 . 8 - ) 1 . 2 - 2  mm wide; r h a c h i l l a  f i n e l y

p a p i l l o s e  to h i r s u t e  ..................................................  31 .  s t e r i l i s

1 P a n i c l e  na rrow  to  w id e ,  o v o id  to  p y ra m id a l ;  b ra n c h e s  p a t e n t  to 

e r e c t ,  s p a r s e l y  to  d e n s e ly  s c a b r i d ;  p a le a  g la b r o u s  o r  h a i r y  on 

s u r f a c e  betw een the  k e e l s ;  p l a n t  n o t  o r  s c a r c e l y  g la u c o u s

3 Stem smooth o r  s l i g h t l y  s c a b r i d  below the  p a n i c l e ;  u p p e rm o s t

node c o n c e a le d  by s h e a th  o f  th e  l e a f  below; glumes r a t h e r

n a r ro w ,  the  u p p e r  ( 3 .5 - ) .4 -5  mm; lemma o f t e n  v i o l e t -  and g o ld -  

t i n g e d    30 . v e r s i c o l o r

3 Stem +  d e n s e ly  s c a b r i d  below  th e  p a n i c l e ;  u p p e rm o s t  node u s u a l l y  

n o t  c o n c e a le d  by s h e a th  o f  the  l e a f  below; glumes o v a t e - l a n c e o l a t e .
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th e  uppe r  ( 3 - ) 3 . 5 - 3 . 8  ram; lemma u s u a l l y  n o t  v a r i e g a t e d

. .    29. p anno n i  c a

29 . P. p an n o n ica  A. K e rn e r ,  O s t e r r .  B o t .  Z e i t s c h r . 1 4 ; 84 (1 8 6 4 ) .

Stems 25-45 cm. Leaves 1 .5 - 2 .5  mm w ide. L ig u le  up to  3 mm, 

o b lo n g ,  rounded  o r  somewhat l a c e r a t e .  P a n ic le  3 - 6 ( - 1 0 )  cm, th e  

b ra n c h e s  r i g i d ,  v e r y  s c a b r i d ,  2 -4  t o g e t h e r  a t  low er n o d e s .

S p i k e l e t s  g r e e n i s h ,  w i th  2-4  f l o r e t s ;  r h a c h i l l a  u s u a l l y  f i n e l y  

p a p i l l o s e .  Lemma d e n s e ly  l o n g - h a i r y  on m a rg in a l  v e i n s ,  d e n s e ly  

l a n a t e  a t  b a s e .  Endem ic; E .C . & S .E .  E urope . Cz Hu Ju Rm Rs(W).

(a )  s u b s p .  p a n n o n ic a  ( P. p d d o l ic a  B i o c k i ) ; stem s 35-45  cm.

P a n i c l e  r a t h e r  w id e ,  +  p y r a m id a l ,  w i th  e lo n g a t e ,  somewhat p a t e n t  

b r a n c h e s .  P a le a  k e e l s  +  c i l i a t e  in  lower h a l f .  Endemic;

S.W. U k ra in e ,  Hungary, Romania.

(b) s u b s p .  s c a b r a  ( K i t . )  Soo, A cta  B o t .  Acad. S c i .  Hung. 2* 479 (1959) 

( P. s c a b r a  K i t ,  ex S t e u d e l ,  non E h r h . ) ;  stems 2 5 -3 0 ( -3 5 )  cm.

P a n ic l e  na rrow , s p i c a t e  to  o v o id ,  w i th  s h o r t ,  more o r  l e s s  e r e c t ,  

b r a n c h e s .  P a le a  k e e l s  u s u a l l y  a c u l e o l a t e .  Endemic ; E .C .  E u ro p e .

30. P. v e r s i c o l o r  B e s s e r ,  Enum. P I .  V olhyn. 41 (1821) ( P .  ro m an ica  

P r o d a n ) .

Stems ( 2 0 - ) 2 5 -4 0 ( - 6 5 )  cm. Leaves 1-2 mm w ide . L ig u le  up to  

2 .5  mm, o b lo n g ,  o b tu se  to  a c u t e .  P a n ic le  6 -1 2 ( -1 7 )  cm; b ra n c h e s  

s p a r s e l y  to d e n s e ly  s c a b r i d ,  up to  5 t o g e t h e r  a t  low er n o d e s .

S p i k e l e t s  v i o l e t -  and g o l d - t i n g e d ,  w i th  ^2 -4 (-5 )  f l o r e t s .  Lemma 

c .  3 .3  mm, s p a r s e l y  l o n g - h a i r y  on k e e l  and m a rg in a l  v e i n s ,  d e n s e ly  

l a n a t e  a t  b a s e .  R h a c h i l l a  f i n e l y  p a p i l l o s e .  Endemic ; SE. E u ro p e ,

N. p a r t  o f  B alkan  p e n i n s u l a . Al Gr Ju Rm Rs(W).

31 . P. s t e r i l i s  B ie to . , F l .  T a u r . -C a u c .  2* 62 (1 8 0 8 ) .

Stems 25-35 cm, smooth o r  s p a r s e l y  to d e n s e ly  s c a b r i d  above .

Leaves ( 0 . 8 - ) 1 . 2 - 2  mm w ide . L ig u le  up to 1 ram, t r u n c a t e .  P a n i c l e  

8-12  cm, n a r ro w ,  s u b s p i c a t e .  S p i k e l e t s  g r e e n i s h ,  w i th  ( 2 - ) 3 - 4  f l o r e t s .
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Lemma c .  2 .5  mm, u s u a l l y  n o t  l a n a t e  a t  b a s e .  R h a c h i l l a  w i th  a 

l i n e  o f  h a i r s  o r  f i n e l y  p a p i l l o s e .  S. U k ra in e ;  Krym. Rs(W,K).

( C a u c a s u s , S.W. A s ia ) .

3 2 .  P. r e l a x a  O v c h . , I z v .  T a d j ik ,h a z y  Akad. Nauk SSSR 1; 20 (1 9 3 3 ) .

( P . s te p p o s a  (K ry lov) R o z h e v i t s ) .

L ike (31) b u t  s tem s (1 5 -)2 5 -3 0  cm, sm ooth , o f t e n  l e a f l e s s  above; 

l e a v e s  ( 0 .5 - 1 .3  mm w ide; r h a c h i l l a  s c a b r i d ,  n o t  h i r s u t e *

S .C . & S .E . R u s s i a . R s (C ,E ) .  ( S i b e r i a ) .

S e c t .  ABBREVIATAE N a n n fe ld t  ex T s v e le v .

3 3 .  P. a b b r e v i a t e  R .B r . ,  C h lo r .  Melv. 29 (1 8 2 3 ) .

D ense ly  c a e s p i t o s e ;  s tem s 5-15 cm, sm ooth . Leaves m o s t ly  b a s a l ,  

num erous ,  te n d in g  to  cu rve  upwards e s p e c i a l l y  when d r y .  L ig u le  0 . 5 - 1  mm, 

ro u n d e d .  Uppermost c a u l i n e  l e a f  more o r  l e s s  a d p re s s e d  to  the  s te m , 

w i t h o u t  a d i s t i n c t  s h e a t h .  P a n ic l e  up to  1 .5  x 0 . 8  cm, co m p ac t,  

e l l i p s o i d .  S p i k e l e t s  r a t h e r  few, p u r p l e - t i n g e d .  Lemma s h o r t l y

a d p r e s s e d - h a i r y  to s e r i c e o u s  on the  a b a x ia l  s u r f a c e .  A n th e rs  0 . 6 - 0 . 8  mm.I
S v a l b a r d . Sb. ( C ircum po la r  A r c t i c ) .

S e c t .  NANOPOA m ih i .

3 4 .  P. t r i c h o p h y l l a  H e ld r .  & S a r t .  ex B o i s s . ,  D iagn . P I .  O r. Nov.

3X 4):136  (1 859 ) .

Stems 6-10 cm, sm ooth , a lm o s t  l e a f l e s s .  Leaves 1-2  cm x 0 . 3 - 0 . 5  mm, 

s e t a c e o u s ,  c o n v o lu t e .  L ig u le  1 .5 -2  mm, p ro m in e n t ,  m i l k y - w h i t e ,  f i n e l y  

t a p e r i n g ,  a c u t e .  P a n ic l e - b r a n c h e s  t e r e t e ,  sm ooth , 1 -2  a t  e a c h  node . 

P a n i c l e  1 .5 - 2 .5  x 0 .8 - 1  cm, n a rro w ly  e l l i p s o i d .  S p i k e l e t s  c .  2 .5  mm, 

s t r o n g l y  t in g e d  w i th  p u r p l e .  Glumes u n e q u a l ,  o b t u s e ,  w i th  a d i s t i n c t  

h y a l i n e  m arg in .  Lemma n o t  s t r o n g l y  k e e l e d ,  g l a b r o u s ,  o b t u s e ;  l a t e r a l  

v e in s  i n d i s t i n c t .  Endem ic; C. Greece (Mt. P a r n a s s o s ) .  Gr.

Records from P indus and Kiona (Hermann, 1939) m u s t  be c o n s id e r e d  

d o u b t f u l .
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S e c t ,  BOLBOPHORUM A scherson  & G raebner .

3 5 .  P. b u lb o sa  L . , S p .P l . 70 (1753 ).

U s u a l ly  m o d e ra te ly  d e n s e ly  c a e s p i t o s e ;  s tem s 15-40 cm. Leaves 

somewhat g la u c o u s ,  m o s t ly  b a s a l ,  th e  b a s a l  l e a v e s  2-10 cm x ( 0 . 5 - ) l - 2  mm, 

f o ld e d  o r  f l a t ;  m arg ins  n o t  c a r t i l a g i n o u s .  L ig u le  up to 3 mm, a c u t e .  

P a n i c l e  2-6 cm, com pact,  o v o id ;  b ran ch es  in  p a i r s  a t  e a c h  lo w er  no d e , 

s c a b r i d .  S p i k e le t s  more o r  l e s s  p u r p l e - t i n g e d ,  i n  c e r t a i n  a r e a s  o f t e n  

p r o l i f e r a t i n g ,  w i th  2-6 f l o r e t s .  Glumes b r o a d ly  o v a t e ,  s u b e q u a l ;  

lemma d e n se ly  l a n a t e  a t  b a s e .  Most o f  Europe e x c e p t  th e  e x trem e  w e s t  

and n o r th ;  a d v e n t iv e  i n  p a r t s  o f  C. & N.C. E u ro p e . A l l  e x c e p t  

Az Fa Hb Is Sb. In t r o d u c e d  i n  Rs(N) and p o s s i b l y  e l s e w h e r e .

3 6 .  P. p e rc o n c in n a  m ih i ,  nomen novum. ( P. c o n c in n a  G aud in ,  non R .B r . )  

Like (35) b u t  stem s 5-10 ( -2 5 )  cm; le a v e s  1-6  cm x 0 . 5 - 1 . 5  mm;

l i g u l e  0 . 8 - 2 .2  mm; p a n i c l e  n a r ro w ly  e l l i p t i c a l ;  s p i k e l e t s  g r e e n i s h ,  

w i t h  6-10 f lo re ts ,  never proliferating; lemma n o t  l a n a t e  a t  b a s e .  

Endem ic ; from S .E . F ra n ce  to  the  B alkan p e n i n s u l a . Ga He I t  J u .

3 7 .  P. l i g u l a t a  B o i s s . ,  Voy. B ot. Midi E sp . 2» 659 (1 8 4 1 ) .

D ensely  c a e s p i t o s e ;  stem s (8 - )1 2 -2 0  cm. Leaves 1 .2 - 5  cm x 

1 . 2 - 1 . 8  mm, g la u c o u s ,  f l a t ;  m arg ins  n o t  c a r t i l a g i n o u s . L ig u le

2 .5 - 6  mm, p ro m in e n t ,  m i lk y - w h i t e ,  a c u t e ,  l a c e r a t e .  P a n i c l e  ( l - ) 1 . 8 - 3  cm, 

com pac t,  ovo id  to p y ra m id a l ;  b ran ch es  1-2 a t  e a c h  low er  node .

S p i k e l e t s  +  p u r p l e - t i n g e d ,  n e v e r  p r o l i f e r a t i n g ,  w i th  5-10  f l o r e t s .

Glumes u n e q u a l .  Lemma s h o r t l y  h a i r y  on k e e l  and m a r g in a l  v e i n s ,  

n o t  l a n a t e  a t  b a s e .  P a l e a  k e e l s  a c u l e o l a t e .  A n th e rs  1 . 4 - 1 . 6  mm.

S . & E. S p a in . Hs.

3 8 .  P. t im o le o n t i s  H e ld r .  ex  B o i s s . ,  F l .  O r. 2* 607 ( 1884)

( P. b u lb o sa  s u b s p .  t i m o l e o n t i s  ( B o i s s . )  H ayek).

Like (37) b u t  l e a v e s  0 .5 - 1  mm w id e , f o ld e d ;  l i g u l e  3 - 6 .5  mm; 

p a n i c l e  ov o id ;  s p i k e l e t s  sometimes p r o l i f e r a t i n g ;  a n th e r s  1 - 1 .2  mm.

S. & E. p a r t s  o f  the  B alkan  p e n in s u l a ,  Aegean r e g i o n . ?Al Bu Cr Ju Tu.
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39 . P. m edia S c h u r ,  V erh. S ieb en b .  V er. N aturw . 4 ; 87 (1853)

( i n c l .  P. u r s i n a  V e l . ) .

L ax ly  c a e s p i t o s e ,  g la u c o u s ;  stems ( 1 5 - ) 2 0 -3 0 ( - 4 0 )  cm. Leaves

4-9  cm X  l - 1 . 5 ( - 2 )  mm, f l a t  o r  f o ld e d ,  m o s t ly  b a s a l ;  m arg in s  n o t  

c a r t i l a g i n o u s .  L ig u le  1 - 2 .5  mm, rounded , +  l a c e r a t e .  P a n i c l e

3 .5 - 5  cm, com pact,  e l l i p s o i d - o b l o n g ;  b ranches  ( l - ) 2  a t  e a c h  low er 

n o d e .  S p i k e l e t s  v i o l e t - t i n g e d ,  n e v e r  p r o l i f e r a t i n g ,  w i th  3 -5  f l o r e t s .  

Glumes u n e q u a l .  Lemma m o d e ra te ly  h a i r y  on k e e l  and m a r g in a l  v e i n s ,  

n o t  o r  s p a r s e l y  l a n a t e  a t  b a s e .  P a le a  k e e l s  c i l i a t e  i n  low er h a l f .  

A n th e rs  c .  1 .6  mm. Endemic; S. & E. C a r p a th i a n s ,  B a lkan  p e n i n s u l a .

Al Bu Gr Ju Rm Rs(W).

40 . P. pum ila  H o s t ,  F l .  A u s t r . _1* 146 (1827) ( P. t h e s s a l a  B o i s s .

& O r p h . ) .

D ense ly  c a e s p i t o s e ;  s tem s 6 -1 8 (-3 0 )  cm. Leaves 2-5  cm x ( 0 . 2 - )

0 . 5 - 1 . 5  mm, m o s t ly  b a s a l ,  f o ld e d  o r  f l a t ;  m arg in  n o t  c a r t i l a g i n o u s .  

L ig u le  1-2 mm, t h a t  o f  the  b a s a l  lea v e s  t r u n c a t e ,  lo n g e r  and a c u te  i n  

th e  c a u l i n e  l e a v e s .  P a n ic l e  2 .5 - 5  cm, r a t h e r  op en , e l l i p s o i d  to  o v o id ,  

w i th  2-3 s l e n d e r  b ran c h e s  a t  each  lower node , o c c a s i o n a l l y  n a r r o w e r  w i th  

s h o r t ,  p a t e n t  b r a n c h e s .  S p i k e l e t s  g r e e n i s h  to v i o l e t - t i n g e d ,  w i th  4 -6  

f l o r e t s ;  glumes s u b e q u a l .  Lemma s h o r t l y  h a i r y  on k e e l  and m a r g in a l  

v e i n s ,  s p a r s e l y  l a n a t e  a t  b a s e .  P a le a  k e e l s  f i n e l y  a c u l e o l a t e  o r  w i th  

a few s h o r t  h a i r s  be low . A n thers  1 . 4 - 1 . 8 ( -2 )  mm. Endem ic; E . Alps 

and m ounta ins  o f  th e  Balkan p e n i n s u l a . Al Au Gr I t  Ju Rm.

41. P. m o l in e r i  B a l b i s ,  E lenco  85 (1801) (P. b a d e n s i s  v a r .  x e r o p h i l a  

( B r . - B l . )  S u e s s . ) .

D ensely  c a e s p i t o s e ;  stem s (8 - )1 2 -1 8  cm. Leaves 2-6  cm x

1 - 2 .5  mm, g la u c o u s ,  m o s t ly  b a s a l ,  u s u a l l y  t i g h t l y  f o ld e d  b u t  som etim es 

f l a t  to  c h a n n e l le d ;  m arg in  o f t e n  more o r  le e s  c a r t i l a g i n o u s .  L ig u le  

o f  b a s a l  lea v e s  up to 1 mm , o b t u s e ,  o f t e n  l a c e r a t e ,  o f  c a u l i n e  le a v e s
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1-2 mm. P a n ic le  1 .5 - 4  cm, com pact,  n a r ro w ly  e l l i p s o i d  to  o v o id ,  

b ra n c h e s  r a t h e r  r i g i d ,  m o s t ly  i n  p a i r s  a t  each  low er n o d e .  S p i k e l e t s  

+  v i o l e t - t i n g e d ,  w i th  ( 2 - ) 3 - 5  f l o r e t s ;  glumes s u b e q u a l .  Lemma +  

l o n g - h a i r y  on k e e l  and m a rg in a l  v e i n s ,  s p a r s e l y  h a i r y  b e tw een  th e

v e i n s ,  l a n a t e  a t  b a s e .  K eels  o f  p a le a  e i t h e r  c i l i a t e  be low  o r

a c u l e o l a t e  th ro u g h o u t .  A nthers  ( 1 . 3 - ) 1 . 5 - 2  mm. Endem ic; m o u n ta in s  

o f  S .  & S .C . Europe. Al Au Bu Cz Ga Gr He Hs I t  Ju Rm.

C lo s e ly  r e l a t e d  to  ^  and t r a n s i t i o n a l  forms a r e  o c c a s i o n a l l y  

e n c o u n te r e d ,  and f u r t h e r  work i s  needed  to  c l a r i f y  t h e i r  r e l a t i o n s h i p s .

P l a n t s  from I t :  A bruges, Mte. Amaro, a g re e in g  w i th  41 i n  o t h e r  

r e s p e c t s  b u t  w i th  e lo n g a t e ,  a c u t e ,  m ilk y -w h ite  l i g u l e s  to  7 mm, 

have been  named P. mage l i e n s  i s  Rigo i n  s c h e d .  They s u g g e s t  a l i n k  

be tw een  ^  and 37 .

42 . P . b a d e n s is  Haenke ex W i l l d . ,  S p .P l . 1: 392 (1797) ( P. a l p i n a  

s u b s p .  b a d e n s is  (HMnke ex W i l ld . )  G. B eck ) .

D ense ly  c a e s p i to s e ;  stems ( l5 - ) 2 0 - 3 5  cm. Leaves m o s t ly  b a s a l ,  

g l a u c o u s ,  m arg ins  c a r t i l a g i n o u s ;  b a s a l  le a v e s  ( 1 . 5 - ) 2 . 5 - 6  cm x

2-3 ( - 4 . 5 )  mm, f l a t  to c a n a l i c u l a t e ;  l i g u l e  to  2 mm, r o u n d e d ,  o f t e n

l a c e r a t e .  Stem leaves  f o ld e d ,  s h o r t ;  l i g u l e  2-6  mm, a c u t e .  P a n i c l e

4-7  cm, compact, o v o id ;  s p i k e l e t s  g r e e n i s h  o r  o c c a s i o n a l l y  p u r p l e -  

t i n g e d ,  d e n se ly  c l u s t e r e d ,  w i th  5-9  f l o r e t s .  Glumes u n e q u a l .  Lemma 

m o d e r a te ly  h a i r y  o n ik e e l  and m a rg in a l  v e i n s ,  s p a r s e l y  h a i r y  be tw een  the  

v e i n s ,  u s u a l l y  s p a r s e ly  l a n a t e  a t  b a s e .  P a le a  k e e l s  a c u l e o l a t e .  

E ndem ic; G. Europe and N. p a r t  o f  Balkan  p e n i n s u l a . Al Au Bu Cz Ga

Ge He Hu ? I t  Ju Rm.

43 . P. a lp in a  L . , S p .P l .  67 (1753) ( P. b o r i s i l  S t e f . ) .

Laxly  c a e s p i to s e ;  stems 1 5 -3 0 (-4 0 )  cm. Leaves 4-10  cm x

2 - 4 .5  mm, f l a t ;  m arg ins  n o t  c a r t i l a g i n o u s .  L ig u le  o f  b a s a l  l e a v e s  

l - 2 ( - 3 )  mm, t r u n c a t e ;  s tem  le a v e s  w i th  a 3 -5  mm, a c u t e ,  o f t e n  l a c e r a t e  

l i g u l e .  P a n ic le  4-9 cm, compact to  d i f f u s e ,  more o r  l e s s  p y r a m id a l ;



X X V .

lo w e s t  p a n i c l e  b ranches  in  p a i r s .  S p i k e l e t s  p u r p l e - t i n g e d ,  w i th  

4 - 6 ( - 9 )  f l o r e t s ,  in  c e r t a i n  a r e a s  o f t e n  p r o l i f e r a t i n g .  Glumes 

u n e q u a l .  Lemma d e n se ly  h a i r y  on k e e l  and m a r g in a l  v e i n s ,  s p a r s e l y  

h a i r y  be tw een  the  v e i n s ,  u s u a l l y  s p a r s e l y  l a n a t e  a t  b a s e .  P a l e a  

k e e l s  c i l i a t e  below. M ountains o f  E urope , e x c e p t  th e  e x trem e  S . ;  

w id e s p re a d  N. o f  the  A r c t i c  C i r c l e . Al Au Br Bu Co Cz Fa Fe Ga Ge 

Gr Hb He Hs Is  I t  Ju No Po Rm Rs (N,B,C,W) Sb Su.

S ubsp . i n s u l a r i s  ( P a r i . )  Hayek, P r o d r . 2* 264 (1933) ( P . b iv o n ae  

P a r i ,  ex  G u ss .)  i s  r ec o rd e d  from  Si and Pindus m t s . ,  G re e c e .

A se ld o m  c o l l e c t e d  and r a t h e r  p o o r ly  u n d e rs to o d  v a r i a n t  o f  i t

d i f f e r s  i n  i t s  4-7 mm w ide , e lo n g a t e  l e a v e s ;  p a n i c l e  s h o r t l y  b ra n c h e d  

w i th  2 -5  b ran c h e s  a t  each  lower node; s p i k e l e t s  n o t  p r o l i f e r a t i n g ;  

lemma g l a b r o u s ,  o r  h a i r y  on k e e l  and m a rg in a l  v e i n s ;  p a l e a  k e e l s  

d e n t a t e .

INCERTAE SEDIS.

44. P. j u b a t a  A. K e rn e r ,  O s t e r r .  B o t.  Z e l t s c h r . 23 ; 6 (1873)

( P. g r im b u r g i i  H a ck e l) .

A nnua l .  Stems 12-27 cm, u s u a l l y  s o l i t a r y ,  s l e n d e r ,  sm oo th ,  

p u r p l e - t i n g e d  a t  the  b a s e .  Leaves up to  3 cm x 0 . 3 - 0 . 6  mm, f o l d e d .  

L ig u le  up to  2 .5  mm, a c u te .  P a n ic l e  up to 5cm, l a x ,  e l l i p s o i d ,  

w i th  few  s p i k e l e t s ;  b ranches  weakly  s c a b r i d ,  a r i s i n g  s i n g l y .

S p i k e l e t s  w i th  4-11 f l o r e t s ,  t i n g e d  w i th  p u r p l e .  Glumes u n e q u a l ,

th e  u p p e r  b ro a d ly  o v a t e ,  s u b a c u te ,  w id e r  th an  th e  lo w e r .  Lemma

v e ry  d e n s e ly  l o n g -h a i ry  on k e e l  and m a rg in a l  v e i n s ,  c i l i a t e  on

in t e r m e d i a t e  v e i n s ,  s p a r s e l y  l a n a t e  a t  b a s e .  P a l e a  k e e l s  c i l i a t e

f o r  c .  % t h e i r  l e n g th .  R h a c h i l l a  sm ooth , g l a b r o u s .  A n th e rs  0 . 6 - 0 . 7  mm.

Endem ic; W. c o a s t  o f  Balkan p e n i n s u l a .

A se ldom -co llec feed  s p e c i e s  w i th  no obv ious  r e l a t i v e s .  I t  

o c c u rs  i n  sandy  ground by the  s e a ;  a f a r  from u s u a l  h a b i t a t  f o r  

a s p e c i e s  o f  Poa. P o s s ib ly  an ex trem e  e n v iro n m e n ta l  m o d i f i c a t i o n  o f  

a member o f  s e c t .  Bolbophorum; f u r t h e r  work i s  r e q u i r e d .
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45 . P. f l a b e l l a t a  (Lam.) Hooker f i l . ,  P h i l .  T r a n s .  Roy. Soc. London 

16 8 : 22 (1877).

Densely  c a e s p i to s e  p e r e n n i a l ;  stem s s t o u t ,  4 5 -5 5 ( -1 5 0 )  cm.
1

Leaves 3 0 -4 0 (-7 0 )  cm x 4 -1 2 ( -1 5 )  mm, f l a t  to  c h a n n e l l e d ;  l i g u l e  

8 -12  mm, a c u te  o r  o b t u s e ,  o f t e n  l a c e r a t e .  P a n i c l e  8-21 x 1-4  cm, 

n a r ro w ,  s p i c a t e ,  d e n s e .  S p i k e l e t s  w i th  1-4 f l o r e t s .  Glumes 

s u b e q u a l ,  the  lower 1- v e in e d ,  the  u p p e r  3 - v e in e d .  Lemma s c a b r i d  

on  th e  v e i n s ,  w i th  a s h o r t  ( to  2 mm) s c a b r i d  t e r m in a l  awn.

P a l e a  k e e ls  a c u l e o l a t e .  N a t u r a l i z e d  in  the  S h e t la n d  I s . Br.

(N a t iv e  to the  F a lk la n d  I s . ,  Sou th  G eo rg ia  and the  N. s id e  o f  th e  

S t r a i t s  o f  M agellan ) .

HYBRIDS.

4 6 .  P. X h a r t z i i  Gandoger, B u l l .  Soc. B o t .  F r . 6 6 : 302 (1 9 1 9 ) .  

P u t a t i v e  p a r e n t s :  26. g la u c a  and 33 . a b b r e v i a t a .

Densely  c a e s p i t o s e ;  s h o o ts  e x t r a v a g i n a l .  Stem (1 0 - )

1 5 -2 5 (-3 0 )  cm; le a v e s  m o st ly  b a s a l ,  f o ld e d ,  c .  2 .5  mm b ro a d .

Uppermost l e a f  w i th  a d i s t i n c t ,  e lo n g a te  s h e a t h .  L ig u le  2 - 3 ( - 4 )  mm, 

a c u t e .  P a n ic le  3 -5  cm, na rrow , c o n t r a c t e d ;  b ra n c h e s  s c a b r i d .  

S p i k e l e t s  w i th  3-5  f l o r e t s ;  lemma h a i r y  on k e e l  and m a rg in a l  v e i n s  

and between the  v e i n s .  S v a lb a r d . Sb. (G re e n la n d ,  C anad ian  A r c t i c ) .

47 . P. X je m t la n d ic a  (Almq.) K. R i c h t e r ,  P I .  E u r .  _1* 84 (1 8 9 0 ) .  

P u t a t i v e  p a r e n t s :  19. f l e x u o s a  and 43. a l p i n a .

D ensely  c a e s p i t o s e ;  s h o o ts  i n t r a -  and e x t r a - v a g i n a l .  Stem 

10-20 cm, c lo th e d  w i th  the  rem ains o f  l e a f - s h e a t h s  a t  th e  b a s e .

Leaves 1-2 mm w ide , f l a t  o r  f o ld e d ,  t a p e r in g  g r a d u a l l y  to  th e  apex ;  

l i g u l e  1 -2 .5  mm, a c u te ;  p a n i c l e  2-5 cm, l a x ,  +  o v o id ;  s p i k e l e t s  

r a t h e r  few in  number, o c c u r r in g  towards th e  apex  o f  the  p a n i c l e -  

b r a n c h e s .  S p i k e l e t s  w i th  2-4  f l o r e t s ;  lemma h a i r y  on k e e l  and

m a rg in a l  v e i n s .  W. F e n n o s c a n d ia , S c o t la n d  ( m t s . ) .  Br ? I s  No Rs(N) Su. 

Not r e c o rd e d  from F e ,  b u t  l i k e l y  to  be r e c o r d e d  t h e r e .
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48 . P. X  n o b i l i s  S k a l id s k a ,  A cta  Soc. B ot. P o lo n . 2 4 : 751 (1 9 5 5 ) .  

P u t a t i v e  p a r e n t s :  11. g r a n i t i c a  and 43. a l p i n a .

R hizom atous, w i th  i n t r a -  and e x t r a - v a g i n a l  s h o o t s .  Stem 

30-40  cm, w i th  few l e a v e s .  Leaves 2-3 mm w ide; l i g u l e  c ,  3 mm, 

s u b a c u t e ,  sometimes l a c e r a t e .  P a n ic l e  4 . 5 - 8 . 5  cm, n o d d ing  a t  ap ex .  

S p i k e l e t s  w i th  2 f l o r e t s ,  the  u p p e r  p r o l i f e r a t i n g .  Glumes u n e q u a l .  

Lemma d e n se ly  c r i s p a t e - h a i r y  on k e e l  and m a r g in a l  v e i n s .  P a le a  

k e e l s  c i l i a t e  i n  low er h a l f .  Endem ic; T a t r a  m t s . Po.

4 9 .  P. X  t a u r i c a  Poyarkova, N o t.  S y s t .  P I .  V ase . ( L e n in g ra d )

1 9 6 5 : 51 (1965 ).

P u t a t i v e  p a r e n t s :  23. com pressa  and 29. s t e r i l i s .

P e r e n n i a l ,  r h iz o m a to u s ,  l a x l y  c a e s p i t o s e .  Stem 2 5 -4 0 ( -8 0 )  cm, 

g e n i c u l a t e - a s c e n d i n g ,  s c a b r i d ,  d i s t i n c t l y  com pressed  i n  u p p e r  p a r t .  

Leaves 1 -2 .5  mm w id e , s c a b r i d ,  f l a t  to f o ld e d ;  l i g u l e  c .  1 mm, 

t r u n c a t e .  P a n ic le  3 - 7 ( - 1 2 )  cm, w i th  few s p i k e l e t s ;  b ra n c h e s  

v e r y  s c a b r i d .  S p i k e l e t s  w ith  2 -4  f l o r e t s .  Lemma s h o r t l y  h a i r y  

be low  on k e e l  and m a rg in a l  v e i n s ,  n o t  l a n a t e  a t  b a s e .  P a l e a  k e e l s  

a c u l e o l a t e .  A n thers  1 .4 - 1 .5  mm# Endemic; Krym. R s(K ).

INDEX.

N o te :  ta x a  h e re  t r e a t e d  as synonyms, o r  m en t io n ed  o n ly  i n

o b s e r v a t i o n s ,  a re  u n d e r l i n e d .

G l y c e r i a  R .B r.

rem ota  ( F o r s . )  F r i e s  =  17 Poa rem o ta

Poa L.

a b b r e v i a t a  R .B r.  33

a lp ig e n a  ( F r i e s )  Lindman 6

s u b s p .  c o lp o d e a  ( F r i e s )  T sv e le v  v id e  6 a l p i g e n a
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a l p i n a  L. 43

s u b s p .  b a d e n s is  (W i l ld . )  G. Beck =  42 b a d e n s i s  

s u b s p .  i n s u l a r i g  ( P a r i . )  Hayek v id e  43 a l p i n a  

s u b s p .  p a r n a s s i c a  ( B o i s s . )  K. R i c h te r  =  40 p u m ila

=  41 m o l i n e r i  

=  28 re h m a n n ii

s u b s p .  x e r o p h i l a  B r . - B l .  

a nceps  Rehmann 

a n g u s t i f o l i a  L. 9

annua  1 . 1

s u b s p .  e x i l i s  (Tomm.) A. & Gr. =  2 i n f i r m a

s u b s p .  s u p in a  (S c h ra d e r )  Link =  3 s u p in a

s u b s p .  v a r i a  Gau d in  =  3 s u p in a

a r c t i c a  R .B r. 10

a th r o o s t a c h y a  O e t t .  

a t t i c a  B o is s .  & H e ld r .

a t t i c a  a u c t .  non B o is s .  & H e ld r .  

b a d e n s i s  Haenke ex W il ld .

v a r .  x e r o p h i l a  B r . - B l .  

b a l b i s i i  P a r i .  

b a l f o u r i  P a r n e l l  

b i e b e r s t e i n i i  Poyarkova 

b iv o n a e  P a r i ,  ex Guss. 

b o r i s i i  S t e f .

=  7 s u b c a e r u le a  

=  8 p r a t e n s i s

=  4b t r i v i a l i s  s u b s p .  s i l v i c o l a  

42

=  4 l  m o l i n e r i  

v id e  27. n e m o ra l i s  

=  26 g la u c a  

=  31 s t e r i l i s  

v id e  43 a l p i n a  

=  43 a l p i n a

=  11b g r a n i t i c a  s u b s p .  d i s p a r i l i s  

35

X  b r e a z e n s i s  Nyar. 

b u lb o s a  L.

su b sp .  b a d e n s i s  (Haenke) G. Beck =  42 b a d e n s i s

su b sp .  c o n c in n a  (Gaudin) Hayek =  36 p e rc o n c in n a

su b sp .  l e u c o g lo s s a  V e len . =  35 b u lb o s a

s u b sp .  t im o le o n t i s  (H e ld r . )  Hayek = 3 8  t i m o l e o n t i s  

c a e s i a  Sm. =  26 g la u c a

c a p i l l i f o l i a  K a lc h b r .  =  9 a n g u s t i f o l i a
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c a p i l l i f o l i a  a u c t . ,  non K a lc h b r .  =  18 s t i r i a c a

c a p i t a t a  B a lb is  v id e  27 n e m o ra l i s

c a r n i o l i c a  H ladn ik  ex R e ichenb . =  35 b u lb o sa

c e n i s i a  A i l .  12

s u b s p .  c o n t r a c t a  Ny&r. 12c

s u b s p .  g r a n i t i c a  ( B r . - B l . )  Borza =  l i a  g r a n i t i c a  s u b s p .  g r a n i t i c a

s u b s p .  s a rd o a  Schmid 

c e n i s i a  a u c t . ,  non A i l .  

c h a i x i i  V i l l .

comm utata Roemer & S c h u l te s  

co m p ressa  L. 

c o n c in n a  Gaudin 

c o n t r a c t a  N yar. 

c r a s s i p e s  Domin ex Sourek 

x e u s tu r a e  Nydr.

d e y l i i  C h r te k  & J i r i s e k  

d i s t i c h o p h y l l a  Gaudin 

d o lo s a  B o i s s .  & H e ld r .  

e r y th r o p o d a  Klokov 

e x i l i s  (Tomm. ex F reyn) Murb. 

f  age to  rum P. Smirnov 

f e r a t i a n a  B o i s s .  & R e u te r  

f e r t i l i s  H ost

f l a b e l l a t a  (Lam.) Hook. f i l .  

f l a c c i d u l a  B o i s s .  & R eu te r  

f l e x u o s a  Sm.

f l e x u o s a  W a h lb . ,  non Sm. 

f o n t q u e r i  B r . - B l .  

f o u c a u d i i  H ackel

=  10 a r c t i c a

=  15 c h a i x i i

12a

15

23

=  36 p e rc o n c in n a  

=  l2c  c e n i s i a  s u b s p .  c o n t r a c t a  

=  41 m o l i n e r i  (? )

=  12c c e n i s i a  s u b s p .  c o n t r a c t a ,

20 l a x a ,  and 39 m edia  

=  11b g r a n i t i c a  s u b s p .  d i s p a r i l i s  

=  12b c e n i s i a  s u b s p .  c e n i s i a  

=  12c c e n i s i a  s u b s p .  c o n t r a c t a  

=  31 s t e r i l i s  

=  2 in f i r m a

=  13 l o n g i f o l i a

5

=  25 p a lu s  t r i s

45

24

19

=  10 a r c t i c a

=  12a c e n i s i a  s u b s p .  s a r d o a  

=  3 su p in a
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g a n e s c h i n i i  Rozhev. 

h a e m ii  Hermann 

X  h a r t z i i  Gandoger 

X  h e r j e d a l i c a  H.Sm, 

h y b r id a  Gaudin 

h y p a n ic a  P rokud in

=  26 g la u c a  

=  15 c h a i x i i

46

v id e  sub  6 a lp i g e n a  

16

=  27 n e m o ra l i s

i n f i r m a  Kunth i n  Humb., Bonpl. & Kunth

i n s u l a r i s  P a r i . v id e  43 a l p i n a  

=  7 s u b c a e r u le a

47 

44

= 16 h y b r id a  

=  ?26 g la u c a  

=  23 com pressa  

=  27 n e m o ra l i s

20

i r r i g a t e  Lindman 

X  j e m t l a n d ic a  (Almq.) K. R ic h te r  

j u b a t a  A. K erne r  

j u r a n a  Genty

j u r a s s i c a  C h r tek  & J i r a s e k  

l a n g e ana R eichenb . 

l a p p o n ic a  P rokud in  

l a x a  Haenke

s u b s p .  f l e x u o s a  (Sm.) H ylander =  19 f l e x u o s a  

l i g u l a t a  B o is s .  

l o n g i f o l i a  T r in .  

m ed ia  Schur

membranacea ( B o i s s . )  C. V ic io so  

m ino r  Gaudin 

m o l i n e r i  B a lb is

m o l i n e r i  Lam. & DC., non B a lb is  

X  n a n n f e l d t i i  J s k .

=  37 l i g u l a t a

37

13

39

22

41

= 36 p e rc o n c in n a  

=  1 annua x 3 s u p in a  

27n e m o ra l i s  L.

s u b sp .  rehmannii A scherson  & G raebner  =  28 r e h m a n n i i  

X  n o b i l i s  S k a l in s k a  48

nya radyana  N annf. v id e  20 la x a
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o r e ô p h i l a  H e ld r .  =  12c c e n i s i a  s u b s p .  c o n t r a c t a

p a l u s t r i s  L. 25

p a n n o n ic a  A. K erne r  29

s u b s p .  s c a b r a  (A scherson  & G raebner) Soo 29b

p a r n a s s i c a  a u c t .  =  40 p um ila

X paw low sk ii  J i r a s e k  = 15 c h a i x i i  x 17 rem o ta

p e rc o n c in n a  m ih i  36

p e t s c h o r i c a  Rozhev. =  10 a r c t i c a

p in e g e n s i s  Rozhev. =  8 p r a t e n s i s

p in e to ru m  Klokov =  25 p a l u s t r i s

p i r i n i c a  S to jan o v  & A ch ta rov  21

p o d o l i c a  B iock i  ex A scherson  & G raebner =  29a p a n n o n ic a  s u b s p .

p a n n o n ic a

p o l o n ic a  Bèocki =  30 v e r s i c o l o r

p r a t e n s i s  L* 8

s u b sp .  a t t i c a  (B o i s s .  & H e l d r . )  Rech. f i l .  =  8 p r a t e n s i s  

s u b sp .  a lp ig e n a  ( F r i e s )  H i i t .  =  6 a lp i g e n a

s u b sp .  a n g u s t i f o l i a  (L .)  Gaudin = 9 a n g u s t i f o l i a  

s u b sp .  i r r i g a t a  ( F r i e s )  Lindman =  7 s u b c a e r u l e a

s u b sp .  s u b c a e r u le a  (Sm.) T u t in  =  7 s u b c a e r u l e a

v a r .  s t i r i a c a  ( F r i t s c h  & Hayek) S uess .  =  18 s t i r i a c a  

p se u d o c o n c in n a  Schur =  35 b u lb o s a

p s y c h r o p h i l a  B o is s .  & H e l d r . '  =  12c c e n i s i a  s u b s p .  c o n t r a c t a

p u m ila  Host 40

reh m a n n ii  (A. & G r .)  WoZoszczak 28

r e l a x a  OvcK. 32

rem ota  F o r s .  17

r e m o t i f l o r a  Murb. =  2 i n f i r m a

r ig e n s  Hartman =  7 s u b c a e r u l e a

r ig e n s  a u c t . ,  non Hartman =  10 a r c t i c a
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r ip h a e a  (A. & G r . )  F r i t s c h  

r ip h a e a  a u c t . ,  non F r i t s c h  

rom anica  Prodan

= 26 g la u c a  

=  20 l a x a  

= 30 v e r s i c o l o r

s c a b r a  K i t .  ex S t e u d e l ,  non E h rh .  = 29b p a n n o n ic a  s u b s p .  s c a b r a

sc a b ra  E hrh . 

s e r o t i n a  Ehrh . 

s i b i r i c a  Rozhev. 

s i l v a t i c a  Chaix 

s i l v i c o l a  Guss. 

s te p p o s a  (K ry lov) R o z h e v i ts  

s t e r i l i s  B ieb .

s t i r i a c a  F r i t s c h  & Hayek ex Dfcfrfler

s t r i c t a  L indeb .

s u b c a e r u le a  Sm.

sudetlca Haenke

su p in a  S c h rad e r

t a n f i l j e w i i  Rozhev.

X t a u r i c a  Poyarkova

th e s s a l a  B o is s .  & Orph. 

to Im a tsc h e w ii  Rozhev.

= 25 p a l u s t r i s  

=  25 p a l u s t r i s

14

=  15 c h a i x i i

=  4b t r i v i a l i s  s u b s p .  s i l v i c o l a  

=  32 r e l a x a

31

18

=  10 a r c t i c a

7

= 15 chaixii

=  25 p a l u s t r i s

49

trem ula  Schur

=  40 pum ila  

? =  10 a r c t i c a  

=  20 l a x a

t r i c h o p h y l l a  H e ld r .  & S a r t .  ex B o is s .  

t im o le o n t i s  H e ld r .  & B o is s .  

t r i v i a l i s  L.

su b sp .  s i l v i c o l a  (G u ss .)  L indb . f i l .  

u r s i n a  V e le n .  =  39 m edia

v e r s i c o l o r  B e sse r  

v i o l a c e a  B e l l .  

v o lh y n e n s i s  Klokov

34

38

4

4b

30

=  B e l l a r d i o c h l o a  v i o l a c e a  ( B e l l . )  C h iov . 

=  25 p a l u s t r i s .
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APPENDIX 2 . P r e p a ra tiv e  tec h n iq u es  em ployed.

i .  P ro c e d u re  f o r  p r e p a r i n g  m ic r o s c o p ic  mounts o f  s p i k e l e t  p a r t s .

The s p i k e l e t  s e l e c t e d  f o r  d i s s e c t i o n  i s  n o r m a l ly  one o f  th o s e  

p a i r e d  on one o f , . th e  l o n g e r  p a n i c l e  b ra n c h e s  ( i n  o r d e r  to  m in im ise  

changes  i n  th e  o v e r a l l  a p p e a ra n c e  o f  th e  p a n i c l e ,  s i n g l e  a p i c a l  

s p i k e l e t s  a r e  n o t  n o r m a l ly  u s e d ) .  There  i s  no e v id e n c e  to  s u g g e s t ,  

how ever ,  t h a t  c h a r a c t e r s  o f  t h e  s p i k e l e t  d i f f e r  q u a n t i t a t i v e l y  o r  

q u a l i t a t i v e l y  a c c o r d in g  to  t h e  p o s i t i o n  th e y  occupy  i n  th e  p a n i c l e ,  

a l th o u g h  s p i k e l e t s  n e a r  th e  apex o f  th e  p a n i c l e  a r e  th e  f i r s t  to  

r e a c h  a n t h e s i s .

A f t e r  rem oval from  th e  spec im en  on a h e rb a r iu m  s h e e t ,  th e  

s p i k e l e t  i s  so ak ed  f o r  24 h r s  i n  c o ld  w a te r  to  w hich  a d rop  o f  

T eepo l o r  o t h e r  w e t t i n g  a g e n t  has  been  added . T h is  s t a g e  can  be 

o m i t t e d  when f r e s h  m a t e r i a l  i s  b e in g  d e a l t  w i t h .  The o p e r a t i o n  

i s  u s u a l l y  c a r r i e d  o u t  i n  a s o l i d  g l a s s  s t a i n i n g - p o t .  At th e

end o f  th e  p e r i o d  o f  s o a k in g ,  th e  s p i k e l e t  i s  t r a n s f e r r e d  f o r  a
/

few seconds  o n ly  (u n d e r  15 s e c s . )  to  a  s m a l l  b e a k e r  o f  b o i l i n g
I

w a t e r .  This  s o f t e n s  th e  t i s s u e s .  The s p i k e l e t  i s  th e n  t r a n s f e r r e d  

to  a f r e s h  s t a i n i n g  p o t  c o n t a i n i n g  l a c t i c  a c i d ,  and l e f t  to  so ak  

f o r  a f u r t h e r  4 -8  ( -2 4 )  h r s .  The s p i k e l e t  i s  th e n  r e a d y  f o r  

d i s s e c t i o n .  I t  i s  p l a c e d  i n  a d rop  o f  l a c t i c  a c id  on a g l a s s  

s l i d e  u n d e r  a b i n o c u l a r  d i s s e c t i n g  m ic r o s c o p e ,  and th e  p a r t s  a re  

s e p a r a t e d  w i th  tw e e z e r s  ( t h e  u p p e r  p a r t  o f  th e  s p i k e l e t  b e in g  

h e ld  w i th  a n e e d l e ) .  The p a r t s  a r e  th e n  p l a c e d  on a f r e s h  s l i d e  

i n  a c o n v e n t io n a l  o r d e r :  low er  g lum e, u p p e r  g lum e, lemma o f

f i r s t  f l o r e t ,  p a l e a  o f  f i r s t  f l o r e t ,  a n th e r s  and o v a ry  ( i f  p r e s e n t )  

o f  t h e  f i r s t  f l o r e t ,  segm ent o f  r h a c h i l l a  l i n k i n g  f i r s t  and se co n d  

f l o r e t s ,  lemma o f  s eco n d  f l o r e t ,  e t c .  The segm ent o f  th e  r h a c h i l l a  

w hich  l i n k s  th e  f i r s t  f l o r e t  to  th e  b a s e  o f  th e  s p i k e l e t  i s  s h o r t
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and does  n o t  h a n d le  e a s i l y ;  th e  s e c o n d ,  l o n g e r ,  segm en t  o f  th e  

r h a c h i l l a  (w h ich  n o rm a l ly  rem a in s  a t t a c h e d  to  th e  b a s e  o f  th e  

p a l e a  o f  th e  f i r s t  f l o r e t )  i s  t h e r e f o r e  em ployed .

The f i r s t  lemma i s  c o n v e n t i o n a l l y  p l a c e d  on i t s  s i d e  i n  a 

f o l d e d  p o s i t i o n ;  i t  i s  som etim es h e l p f u l ,  when o b s e r v in g  th e  

f e a t u r e s  o f  th e  n e r v a t u r e  o f  th e  lemma, i f  th e  seco n d  lemma i s  

p l a c e d  f l a t  ( h a v in g  been  opened  o u t  by b e in g  s l i t  n e a r  th e  b a s e ) .

A f u r t h e r  v a r i a t i o n  i s  to  m ount t h e  se co n d  p a l e a  w i th  th eI
a d a x i a l  s i d e  u p p e rm o s t;  th e  f i r s t  p a l e a  i s  u s u a l l y  m ounted 

w i th  th e  a b a x i a l  s i d e  u p p e rm o s t ,  as any h a i r s  w hich  may be p r e s e n t  

a r e  more e a s i l y  s e e n .

A drop  o f  l a c t o p h e n o l  i s  added b e f o r e  th e  s l i d e  i s  c o v e re d

by a t h i n  g l a s s  s l i p ,  and th e  mount can  be r e n d e r e d  s e m i-p e rm a n e n t
/

i f  th e  edges  o f  th e  c o v e r - s l i p  a r e  s e a l e d  w i th  a m ix tu r e  o f  

gum m a s t i c  and beesw ax , a p p l i e d  w i th  a h o t  w i r e .

An a l t e r n a t i v e  m o u n ta n t  i s  gum c h l o r a l ,  f o l l o w in g  c l e a r i n g

i n  c h l o r a l  h y d r a t e .  W hile t h i s  g iv e s  a more p e rm a n en t  form  o f
i I I

p r e p a r a t i o n ,  and i t s  o p t i c a l  q u a l i t i e s  a r e  s a t i s f a c t o r y ,  I  d i s l i k e  

th e  fumes o f  c h l o r a l  h y d r a t e  as th e y  c a u se  h e a d a c h e s .

i i .  Chromosome c o u n t in g  p r o c e d u r e s .

The c o n v e n t i o n a l  p r o c e d u r e  i s  d e s c r i b e d  be low . V a r i a t i o n s  

i n  th e  t e c h n iq u e s  em ployed i n  th e  v a r i o u s  s t a g e s  were e x p e r im e n te d  

w i t h ;  much depends on th e  s t a t e  o f  th e  m a t e r i a l  u s e d  f o r  c o u n t i n g ,  

and th e  r o o t  t i p s  o f  Poa a re  n o t  e a s y  to  h a n d le ,

a) C o l l e c t i o n  o f  r a p i d l y - g r o w i n g  r o o t  t i p s .

P l a n t s  c h o sen  to  p ro v id e  m a t e r i a l  were k e p t  i n  th e  r o o f - t o p  

g re e n h o u s e  above th e  A d r ian  B u i l d i n g .  They were e i t h e r  grown from  

s e e d  and p o t t e d  on i n  th e  g r e e n h o u s e ,  o r  were b r o u g h t  i n t o  p o t s  from  

L e i c e s t e r  U n i v e r s i t y  B o ta n ic  G arden . John I n n e s • n o .  2 m ix tu r e  was
i

p r e f e r r e d ,  and p l a s t i c  p l a n t  p o t s  were u s e d .  R o o t - t i p  spec im ens  were



X X X V .

c o l l e c t e d  i n  th e  m o rn in g s ,  p r e f e r a b l y  a t  a round  10 am. Up to  5 cm 

o f  r o o t  was t a k e n  and p l a c e d  i n  a s a t u r a t e d  s o l u t i o n  o f  p a r a d i c h l o r o -  

b en zen e  i n  w a te r  (10^ C .)  and k e p t  th u s  f o r  2 h r s .

In  th e  p r e p a r a t i o n  o f  a n t h e r  m a t e r i a l ,  r e c e n t ly - e m e r g e d  p a n i c l e s  

were p l a c e d  d i r e c t l y  i n t o  f i x a t i v e ;  no p r e - t r e a t m e n t  was u s e d .

b) F i x a t i o n .

F r e s h l y - p r e p a r e d  e th a n o l  -  a c e t i c  a c id  3 :1  was found  to  g iv e  

s a t i s f a c t o r y  r e s u l t s .  More complex m ix tu r e s  were t r i e d  w i th o u tI
n o t i c e a b l e  a d v a n ta g e ,  and were more m essy to  p r e p a r e  ( e . g .  th e  

m ix t u r e  c o n t a i n i n g  c h lo r o f o rm  and m e r c u r i c  c h l o r i d e  d e s c r i b e d  by
I

O s t e r g r e n  & Heneen (1963)).

A f t e r  24 -  48 h r s . *  f i x a t i o n  a t  20° C. (room t e m p e r a t u r e ) ,  

m a t e r i a l  n o t  to  be u s e d  im m e d ia te ly  was f i r s t  washed i n  d i s t i l l e d  

w a t e r  and th e n  p l a c e d  i n  7 0 ° /^  e t h a n o l  i n  w a te r  f o r  s t o r a g e .

c )  S t a i n i n g .

F e u lg e n * s  r e a g e n t  was u s e d .  I t  has  th e  a d v a n ta g e  t h a t  

a l t h o u g h  h y d r o l y s i s  o f  th e  m a t e r i a l  p r i o r  to  s t a i n i n g  i s  a b s o l u t e l y  

e s s e n t i a l ,  i t  l e a d s  to  b e t t e r  s e p a r a t i o n  o f  th e  c e l l s  o f  th e  r o o t  

t i p  d u r in g  s q u a s h in g .

H y d r o ly s i s  i s  c a r r i e d  o u t  by f i r s t  s o a k in g  th e  r o o t  t i p s  i n  

c o l d  N HCl and th e n  t r a n s f e r r i n g  them to  N HCl a t  60° C. f o r  12 m in s .  

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

c r i t i c a l  i f  s t a i n i n g  i s  to  be s u c c e s s f u l ;  too  s h o r t  a p e r i o d  o f

t r e a t m e n t  r e n d e r s  th e  chromosomes i n s u f f i c i e n t l y  r e c e p t i v e  to  th e
/

s t a i n ,  w h i le  too  long  a d u r a t i o n  o f  h y d r o l y s i s  c a u se s  th e  c y to p la s m
/

to  t a k e  up th e  s t a i n .

S t a i n i n g  i s  a c h ie v e d  by p l a c i n g  th e  h y d r o ly s e d  r o o t  t i p s  i n  , 

F e u l g e n ’s r e a g e n t  a t  room t e m p e r a tu r e  (20° C .)  f o r  from  2 - 4  h r s .  

S u r p lu s  m a t e r i a l  may be r e - s t a i n e d  a t  a l a t e r  d a t e  w i t h  su ch  s t a i n s  as 

p r o p r i o n i c  o r c e i n .
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d) P rep a ra tio n  o f  chromosome sq u a sh es .

The r o o t  t i p  i s  c u t  t r a n s v e r s e l y ,  a f t e r  f i r s t  t r y i n g  to  remove

u n s t a i n e d  r o o t - c a p  m a t e r i a l  f rom  th e  a p e x ,  and d i s c s  a  few  c e l l s  t h i c k
1

a r e  p l a c e d  on a g l a s s  s l i d e  u n d e r  a  c o v e r  s l i p  and sq u a sh e d  be tw een  

l a y e r s  o f  f i l t e r  p a p e r .

R oot t i p s  o f  Poa a r e  n o t o r i o u s l y  d i f f i c u l t  to  s q u a s h ;  e v e n  a f t e r  

h y d r o l y s i s ,  w hich  te n d s  to  d i s s o l v e  th e  m id d le  l a m e l l a e  o f  th e  c e l l s  

and to  a l l o w  them to  s e p a r a t e ,  th e  i n d i v i d u a l  c e l l s  a r e  v e r y  d i f f i c u l t  

t o  c o m p re s s .  Enzymic d i g e s t i o n  was a t t e m p te d  as a means o f  f u r t h e r  

s o f t e n i n g  o f  th e  t i s s u e ,  b u t  w i t h o u t  n o t i c e a b l e  im provem ent.I
i i i .  P ro c e d u re  f o r  s tu d y i n g  l e a f  anatom y.

T r a n s v e r s e  s e c t i o n s  o f  th e  l e a f  b l a d e  can  be c u t  by hand when
1

ample s u p p l i e s  o f  f r e s h  m a t e r i a l  a r e  a v a i l a b l e ;  h e rb a r iu m  spec im ens  

c a n  be s e c t i o n e d  by f i r s t  s o f t e n i n g  th e  t i s s u e s  and th e n  u s in g  a

f r e e z i n g  m ic ro to m e ,  b u t  th e  p ro c e d u r e  i s  l e n g t h y  and g iv e s  p o o r
/

r e s u l t s .

S e v e r a l  l e a f  b l a d e s  a r e  p l a c e d  t o g e t h e r  be tw een  th e  h a lv e s  o f  

a p i e c e  o f  e l d e r  p i t h  s e c t i o n e d  l o n g i t u d i n a l l y ;  a s i n g l e - e d g e d  

r a z o r  b l a d e ,  o r  c u t - t h r o a t  r a z o r ,  i s  u s e d  to  p ro d u ce  a l a r g e  number 

o f  s e c t i o n s  w hich  a r e  th e n  f l o a t e d  on w a te r  i n  a w a t c h - g l a s s  and 

th e n  t r a n s f e r r e d ,  a few  a t  a t im e ,  to  a d rop  o f  l a c t i c  a c id  on a 

g l a s s  s l i d e  w hich i s  th e n  g e n t l y  warmed o v e r  a gas f lam e  f o r  a few 

s e c o n d s .

S e c t i o n s  w hich a r e  s u f f i c i e n t l y  t h i n  w i l l  c l e a r  im m e d ia te ly ,  and 

c an  th e n  be s e p a r a t e d  e a s i l y  from  th e  much l a r g e r  number o f  o v e r - t h i c k  

s e c t i o n s  w hich  rem a in  g r e e n .  Thin  s e c t i o n s  a r e  l i f t e d  o n to  a se co n d  

s l i d e  w hich  has  a  d rop  o f  w a te r  on i t ,  and a r e  warmed g e n t l y  so  t h a t  

t h e  l a c t i c  a c id  r e m a in in g  i n  t h e  t i s s u e s  i s  rem oved.

P r e p a r a t i o n s  can  be r e n d e r e d  p e rm a n en t  by s t a i n i n g  w i th  any o f  

a  number o f  s t a i n s  and by m o un ting  i n  E u p a r a l .
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APPENDIX 3 . Loans r e c e iv e d  from o th e r  h e r b a r ia .

H e rb a r iu m  a b b r e v i a t i o n s  con fo rm  to  th e  6 th  e d i t i o n  o f  " In d e x  

H e r b a r io ru m " ,  e d .  P .K . Holmgren & W. Keuken (1 9 7 4 ) .

BM: Poa s e c t .  S te n o p o a .

T o t a l  number o f  s h e e t s :  3 3 .  *

BR: Poa s e c t .  S te n o p o a .

T o t a l  number o f  s h e e t s :  18.

CGE: Poa s e c t .  Bolbophorum

s e c t .  M acropoa 

s e c t .  Nanopoa 

s e c t .  S te n o p o a .

T o t a l  number o f  s h e e t s :  12.

E: Poa s e c t .  Bolbophorum

s e c t .  Macropoa 

s e c t .  S ten o p o a

T o t a l  number o f  s h e e t s :  3 2 .

G: Poa f e r a t i a n a  ( s e c t .  Coenopoa)

T o t a l  number o f  s h e e t s :  1 ( t y p e ) .

KW: Poa v e r s i c o l o r  ( s e c t .  S te n o p o a )

T o t a l  number o f  s h e e t s :  2 .

LIVU: a l l  a v a i l a b l e  E u ropean  s p e c i e s  e x c e p t  s e c t .  O ch lopoa;

T o t a l  number o f  s h e e t s :  253.

MANCH: P. m a s e n d e ra n a ;

Poa s e c t .  Bolbophorum

T o t a l  number o f  s h e e t s :  13.

M: Poa s e c t .  Bolbophorum

T o t a l  number o f  s h e e t s :  43 .
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MA: m a t e r i a l  e x a m in ed ,  n o t  s e n t  on lo a n .

Poa l i g u l a t a  ( s e c t .  B o lbophorum ), c .  20 s h e e t s  s e e n .

P: Poa s e c t .  Bolbophorum

s e c t .  Macropoa 

s e c t .  Nanopoa 

s e c t .  S te n o p o a .

T o ta l  number o f  s h e e t s :  23.

SOM: Poa p i r i n i c a  ( s e c t .  O r e in o s )

T o ta l  number o f  s h e e t s :  3 ( i n c l .  1 t y p e ) .

W: Poa s e c t ,  Bolbophorum

s e c t .  L e p to p h y l l a e  

s e c t .  M acropoa 

s e c t .  O re in o s  

s e c t .  S te n o p o a .

T o ta l  number o f  s h e e t s ;  22.
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APPENDIX 4 . O r ig in a l chromosome d e te r m in a tio n s »

S e c t .  Homalopoa.

P. rem o ta  F o r s .  (B o t .  Garden A c c e s s io n  n o . )  27 -7 1 0 .  2n =  14.

P l a n t s  grown i n  L e i c e s t e r  U n i v e r s i t y  B o ta n ic  Garden from  s e e d  

s u p p l i e d  by U p p s a la  B o ta n ic  G arden . The s e e d  came from  p l a n t s  grown 

a t  U p p sa la  from  s e e d  c o l l e c t e d  i n  n a t u r e .  The p a c k e t  i n  w hich  th e  

s e e d  was s u p p l i e d  gave o n ly  th e  f o l l o w in g  i n d i c a t i o n  o f  th e  l o c a l i t y  

o f  o r i g i n :  "Sweden: J e m t la n d " .

Voucher p l a n t :  i n  L e i c e s t e r  B o ta n ic  Garden o r d e r  b e d .

Type o f  p r e p a r a t i o n :  r o o t  t i p  s q u a s h .

S e c t .  L e p t o p h y l l a e .

P. s t i r i a c a  F r i t s c h  & Hayek ex  D d r f l e r .  2 6 -7 1 0 .  2n =  14.

( F i r s t  c o u n t  o f  t h i s  s p e c i e s ) .

P l a n t s  grown i n  L e i c e s t e r  U n i v e r s i t y  B o ta n ic  Garden from  s e e d  

s u p p l i e d  by U p p sa la  B o ta n ic  G arden . The s e e d  came from  p l a n t s  grown 

a t  U p p sa la  from  s e e d  c o l l e c t e d  i n  n a t u r e .  The p a c k e t  i n  w hich  th e  

s e e d  was s u p p l i e d  gave o n ly  th e  f o l l o w in g  i n d i c a t i o n  o f  th e  l o c a l i t y  

o f  o r i g i n :  " C h e c h o s lo v a k ia :  S l o v a k ia " .

V oucher p l a n t :  i n  L e i c e s t e r  B o ta n ic  G arden o r d e r  b e d .

Type o f  p r e p a r a t i o n :  r o o t  t i p  s q u a s h .

s e c t .  M acropoa.

P. l o n g i f o l i a  T r i n .  421-71C . 2n =  14.

P l a n t s  grown i n  L e i c e s t e r  U n i v e r s i t y  B o ta n ic  Garden from  s e e d  

s u p p l i e d  by Copenhagen B o ta n ic  G arden . The s e e d  o r i g i n a t e d  from  

Copenhagen u n d e r  th e  name P. i b e r i c a  F i s c h .  & M ey.; I  have  t r e a t e d  

t h i s  name as synonymous w i th  P. l o n g i f o l i a  T r i n . ,  b u t  f u r t h e r  work 

i s  needed  on th e  whole g ro u p .  I n f o r m a t io n  s u p p l i e d  w i th  th e  s e e d  

i n d i c a t e d  t h a t  th e  p l a n t s  from  w hich  i t  was t a k e n  were grown from  

s e e d  o f  w i ld  o r i g i n ,  b u t  no d e t a i l s  were s u p p l i e d  o f  th e  l o c a l i t y



x l l .

f rom  w hich th e  s e e d  was o r i g i n a l l y  o b t a i n e d .

V oucher p l a n t ;  i n  L a c e s t e r  B o ta n ic  G arden .

Type o f  p r e p a r a t i o n :  r o o t  t i p  s q u a s h .

S e c t .  Nanopoa.

P. t r i c h o p h y l l a  H e ld r .  & S a r t .  ex  B o i s s .  7 7 9 -7 IN. 2n =  14.

P l a n t  grown i n  L e i c e s t e r  U n i v e r s i t y  B otany  D e p a r tm en t  from  

s e e d  t a k e n  from  a h e rb a r iu m  spec im en  c o l l e c t e d  by Mr. O leg P o l u n in .

L o c a l i t y  o f  o r i g i n :  G re e c e ,  p r o v .  E l l a s :  Mt. P a r n a s s o s ,

l e g .  0 .  P o lu n in  n o .  11221. F i r s t  c o u n t  o f  t h i s  s p e c i e s .

V oucher spec im en  ( o r i g i n a l  spec im en  from  w hich  s e e d  was o b t a i n e d )  

h e r b .  LTR. The v o u c h e r  p l a n t  from  w hich  th e  chromosome c o u n t  was

o b t a i n e d  d i e d  a f t e r  th e  summer (1972) i n  w hich  th e  c o u n t  was made.

Type o f  p r e p a r a t i o n :  se co n d  p o l l e n  m i t o s i s .

K a ry o ty p e :  s e e  accom panying f i g u r e  ( p .  x l i ) .

S e c t .  Bolbophorum.

P. m edia  S c h u r .  (No a c c e s s i o n  n u m b er) .  2n =  14 .

( F i r s t  c o u n t  o f  t h i s  s p e c i e s ) .

P l a n t  grown i n  L e i c e s t e r  U n i v e r s i t y  B otany  D ep a r tm en t  from  

s e e d  t a k e n  from  a h e rb a r iu m  spec im en  c o l l e c t e d  by P.W. B a l l  &

A.O. C h a te r .

L o c a l i t y  o f  o r i g i n :  J u g o s l a v i a ;  S e r b i a :  Novi P a z a r .  N. o f  B a n ja ,

3 . 5  km NE o f  Novi P a z a r ,  B a l l  & C h a te r  n o .  560B.

V oucher spec im en  ( o r i g i n a l  spec im en  from  w hich  s e e d  was o b t a i n e d )  

h e r b .  LIVU.

Type o f  p r e p a r a t i o n :  r o o t  t i p  s q u a s h .
i

P. m edia  S c h u r .  B454N. 2n =  14 +  2B.

(Second c o u n t  o f  t h i s  s p e c i e s ) .

P l a n t  grown i n  L e i c e s t e r  from  s e e d  o b t a i n e d  i n  n a t u r e  by Mr. 

P h i l i p  Brown. The p l a n t  from  w hich th e  c o u n t  was o b t a i n e d  had  been
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POA TRICHOPHYLLA h e l d r . & s a r t .

O. Polunin 11221,

Somatic metaphase; anther wall. 2  H =  14



x l î i l .

g row ing  f o r  s e v e r a l  y e a r s  i n  th e  o r d e r  bed  o f  L e i c e s t e r  U n i v e r s i t y  

B o ta n ic  G arden .

Type o f  p r e p a r a t i o n :  a n t h e r  s q u a sh  ( m i to s i s  o f  w a l l  t i s s u e ) .

L o c a l i t y  o f  o r i g i n :  J u g o s l a v i a ;  S i o v è n i j a :  C m a  P r s t ,  W. o f
/

L j u b l j a n a ,  l e g .  P .D . Brown n o .  68017.

Poa l i g u l a t a  B o i s s .  (no a c c e s s i o n  nu m b er) .  2n =  14.
(

(Second c o u n t  o f  t h i s  s p e c i e s ) .

P l a n t  grown i n  L e i c e s t e r  U n i v e r s i t y  B otany  D epa r tm en t  from  

s e e d  t a k e n  from  a h e rb a r iu m  spec im en  c o l l e c t e d  by Mr. C h r is  F r a s e r -  

J e n k i n s .

L o c a l i t y  o f  o r i g i n :  S p a in ,  p r o v .  G ranada :  N.W. S h r r a  N evada,

u p p e r  M onach il  v a l l e y ,  B o r r e g u i l e s ,  2400 m, l e g .  C .R . F r a s e r -  

J e n k in s  no .  3790 .

V oucher spec im en  ( o r i g i n a l  spec im en  from  w hich s e e d  was ta k e n )I
h e r b .  LTR.

Type o f  p r e p a r a t i o n :  r o o t  t i p  s q u a s h .

P. p u m ila  H o s t .  17-71N. 2n =  14.

P l a n t  grown i n  L e i c e s t e r  U n i v e r s i t y  B o ta n ic  Garden from  s e e d  

o b t a i n e d  i n  n a t u r e  by 0 .  P o lu n in .

L o c a l i t y  o f  o r i g i n :  J u g o s l a v i a ;  M a k ed o n i ja :  § a r  P l a n i n a ,

above Popova S apka , W. o f  T e to v o ,  l e g .  0 .  P o lu n in  n o .  11356.

Voucher spec im en  ( c o l l e c t e d  w i t h  th e  s e e d ) :  h e r b .  LTR.

Voucher p l a n t :  L e i c e s t e r  B o ta n ic  Garden r o c k e r y .

Type o f  p r e p a r a t i o n :  r o o t  t i p  s q u a s h .

P. a l p i n a  L. 781-71NT. 2n =  42 .

P l a n t  c o l l e c t e d  i n  n a t u r e  by members o f  th e  W elsh R e g io n a l  

O f f i c e  o f  th e  N a tu re  C onservancy  and c u l t i v a t e d  a t  B angor.

L o c a l i t y  o f  o r i g i n :  G r e a t  B r i t a i n ;  W ales :  Mt. Snowdon,



xliv.J.

l e g .  P r o f .  E l f y n  Hughes e t  a l .

V oucher p l a n t :  L e i c e s t e r  B o ta n ic  G arden .

Type o f  p r e p a r a t i o n :  r o o t  t i p  s q u a s h .

Addendum.

The f o l l o w i n g  chromosome c o u n t  came to  my n o t i c e  to o  l a t e  f o r  

i n c l u s i o n  i n  th e  body o f  my t h e s i s :

**Poa u r s i n a  V e l .  2n =  16. B u l g a r i a :  Znepole  r e g i o n ,  Golo b a rd o  M t . ,
/

be tw een  S tu d e n a  and D olna  d i c a n j a .  SK 19800."  I n :  K ozuharov , S . I .

& A.V. P e t r o v a ,  DPB Chromosome Number R e p o r ts  XL ( e d .  A. Love.).

Taxon 22: 287 (1 9 7 3 ) .

P. u r s i n a  V e l .  =  P. m ed ia  S chur ( s e e  in d e x  to  a p p e n d ix  1 ) .

A c u r i o u s  a n e u p lo id  c o u n t  u n d e r  an o b s o l e t e  name. T o g e th e r  w i th  

th e  r e p o r t  above (B454N), where th e  c o u n t  o f  2n=14 +  2B a l s o  g i v e s  

a t o t a l  o f  16 chrom osomes, t h i s  s u g g e s t s  t h a t  f u r t h e r  work on th e  

k a ry o lo g y  o f  P. m ed ia  m ig h t  p ro v e  p a r t i c u l a r l y  r e w a rd in g .
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S U M M A R Y  y  . ' f ' " '

The study embraced the sections of Poa L. (Gramineae) occurring 
in  Europe; European species and subspecies received more detailed  
taxonomic treatment, partly because of the greater a v a i la b i l i ty  of 
material, but the work extended to cover non-European soeoies which . 

could be placed in European sections. The aim of the research was 
to produce a revised sectional c la s s i f ic a t io n  of the genus.

In the course of the work, anatomical features of the le a f  and 
vSt.em were studied. A l i s t  of chromosome numbers was compiled, and 
nine original determinations were added in an appendix. Two of _ 
these were for species not previously counted, and two confirmed 
a single  rrevious published count. Morphological characters were 
in vestiga ted , and a close study was made of variation in the 
Poa s t e r i l i s  group. The geographical d istribution  and taxonomic 

l im its  of the European taxa were established , and an account was
provided for Flora Europaea (appendix l ) .  . , ‘

,
Diagnoses of the sections adopted in the revised c la s s i f ic a t io n  

of the genus were compiled, and the names' of new taxa proposed 
t i l l  be validated in  a.forthcoming payer In the periee'& o tu la e  
Systeraaticae ad Floram Europaeam Spect&ntes". Two new sections  
were proposed: se c t .  Leptophyllae mihi (type; P. s t ir ia c a  Fritsch

■'•fô

et Hayek ex Dorfler) and sect.  Nanopoa mihi (type: P. trichophylla  
Heldr. & Sart. ex B o is s . ) .  A new name was shown to be required for  
Poa concinna Gaudin ( l 8 l l )  non R.Br. ( l8 l6 ) ;  i t  i s  proposed to 
re-name the 'species P . ,perconcinna mihi. Several species and 
subspecies were reduced to synonymy, and. the status of putative 

hybrid taxa was investigated. ' ]
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