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A Diplo id  Populat ion  of P o a  a n n u a  L. f r o m  Austra l ia  ~ 

I n  t he  course of genet ic  a n d  e n v i r o n m e n t a l  s tudies  of 
popu la t ions  of P.  annua  f rom New Guinea,  m a i n l a n d  
Aus t r a l i a  a n d  Macquar i e  I s land ,  we found  a p o p u l a t i o n  
in t he  You  Y a n g s  S t a t e  Fo res t  Reserve ,  Vic to r ia  (45 miles  
s o u t h  wes t  of Melbourne) ,  w h i c h  dev ia tes  m a r k e d l y  f rom 
the  o thers .  T h e  p l a n t s  are  s t r i c t ly  a n n u a l  a n d  grow only  
f rom May  to  la te  N o v e m b e r  (winter-spr ing) .  T h e y  h a v e  
smal le r  leaves  a n d  panicles ,  fewer f lorets  pe r  sp ike le t  
a n d  t he  seeds show a m a r k e d  degree of d o r m a n c y .  
Cytological  s tudies  of th i s  p o p u l a t i o n  show 2 n =  14 
chromosomes .  The  ch romosomes  i n v a r i a b l y  pa i r  to  give 
7 n o r m a l  b i v a l e n t s  a t  M e t a p h a s e  I of meiosis  (Figure).  

NANNFELDT 2 proposed  t h a t  P.  annua  (2n = 28) is a n  
a l lo te t rap lo id  der ived  f rom a n a t u r a l  cross be tween  Poa 
sup ina  Schrad,  and  Poa in / i rma  FI.B.K. (P. exilis 
(Tomm.)  Murb.) ,  b o t h  of wh ich  are diploid ( 2 n =  14). 
The  k a r y o t y p e s  of these  cons is t  of one pa i r  of long  
ch romosomes  (A), w i t h  a s econda ry  cons t r i c t ion  in t h e  
longer  arm, k n o w n  as t he  SAT c h r o m o s o m e ;  a sh o r t e r  
pa i r  (B) ; a pa i r  of m e d i u m  l e n g t h  (C) a n d  4 pa i rs  of smal l  
chromosomes .  P.  sup ina  has  s l ight ly  smal le r  ch romosomes  
t h a n  P.  in / i rma.  Morphologica l ly  P. annua  is i n t e r m e d i a t e  
b e t w e e n  t he  2 diploid  species. I f  P, annua  is an  a l lo te t ra -  
p loid  as proposed,  i t  shou ld  possess 4A, 4B, 4C a n d  16 
smal l  chromosomes .  However ,  t he  k a r y o t y p i c  s tudies  b y  
KosItY ~ did no t  conf i rm NANNFELDT'S hypo thes i s .  I n  
roo t  t ip  mi toses  only  ch romosomes  I, I I  and  X I V  could 
be  pos i t ive ly  ident i f ied.  No SAT chromosomes  were 
found  a n d  t h e r e  was no c o u n t e r p a r t  for  t he  smal les t  
c h r o m o s o m e  (XIV) in e i the r  of t he  2 diploids.  

B o t h  ar t i f ic ia l  hyb r id s  P. annua  • i n / i rma  an d  P.  
annua  x sup ina  show 21 ch romosomes  w i t h  7 b i v a l e n t s  
a n d  7 u n i v a l e n t s  a t  meiosis  in  pol len m o t h e r  cells ~,5. 
TUTIN ~ syn thes ized  a t e t r a p l o i d  P.  in / i rma  • sup ina  in 
which  t he  meiosis  of t he  m a j o r i t y  of pol len  m o t h e r  cells 
was  normal ,  b u t  in  a few cases a single q u a d r i v a l e n t  was  
observed .  Therefore ,  a h igh  degree of homology  be t w een  
t h e  g~nome of P.  annua  a n d  those  of t h e  p u t a t i v e  p a r e n t s  
would  a p p e a r  to  exist .  

HOVlN 6 r epo r t ed  four  14-chromosome accessions of 
P.  annua  f rom Cal i fornia  (USA). He  cons idered  t h e m  
to  be  haplo ids  der ived  f rom an  a m p h i d i p l o i d  species a n d  
called t h e m  ' a m p h i h a p l o i d s ' .  Chromosome  s tudies  of 

pol len m o t h e r  cells revea led  no s t r u c t u r a l  d i f ferences  
b e t w e e n  t h e m ,  a l t h o u g h  t h e r e  was v a r i a t i o n  in t h e  e x t e n t  
of b i v a l e n t  fo rmat ion .  The  m e a n  n u m b e r  of b i v a l e n t s  pe r  
pol len  m o t h e r  cell for all  accessions was less t h a n  3. He  
conc luded  t h a t  t he re  was  suff ic ient  c h r o m o s o m e  p a i r i n g  
to  infer  t h e  p resence  of homologous  c h r o m o s o m e  segmen t s  
b e t w een  t h e  p a r e n t  genomes  of P .  annua.  

I n  t h e  l igh t  of t h e  p u t a t i v e  or igin of P. annua,  since 
t h e  28-chromosome f o r m  usua l ly  has  14 b i v a l e n t s  a t  
meiosis,  one would  n o t  expec t  to  f ind  7 b i v a l e n t s  in  a 
de r ived  14-chromosome form.  I t  seems likely, therefore ,  
t h a t  t h e  2 p a r e n t  genomes  h a v e  become  homologous  for 
long  regions  of c h r o m o s o m e  d u r i n g  t h e i r  long assoc ia t ion  
in  t h e  genome of P. annua  or, a l t e rna t ive ly ,  P.  annua  
did  n o t  arise as a n  a l lo te t rap lo id ,  b u t  is in  fac t  a n  au to-  
t e t rap lo id .  I n  v iew of t h e  fac t  t h a t  t h e  c h i a s m a  f requency  
is qu i te  high~, 7, t h e  lack of q u a d r i v a l e n t s  in  t h e  28- 
c h r o m o s o m e  fo rm would  seem to re fu te  t h e  l a t t e r  h y p o t h -  
esis, unless  t he re  h a s  b e e n  a m u t a t i o n  w h i c h  con t ro l s  
b i v a l e n t  fo rmat ion ,  s imi la r  to  t h e  '5B sys t em '  of w h e a t  s, 9. 
The  You  Y a n g s  p o p u l a t i o n  m a y  be morpho log ica l ly  
s imi la r  to  the  14-chromosome accessions of Hov lN  6, b u t  
cy to logica l ly  i t  differs  in  t h e  increased  n u m b e r  of b i v a l e n t s  
pe r  pol len  m o t h e r  cell. H o v I ~  found  t h a t  h ighe r  t em-  
p e r a t u r e s  increased  t h e  n u m b e r  of b iva len t s ,  b u t  t h i s  
was  i n t e r p r e t e d  to  r ep re sen t  non-homologous  c h r o m o s o m e  
associat ions.  The  r egu la r i ty  of b i v a l e n t  f o r m a t i o n  in t he  
You  Yangs  p o p u l a t i o n  impl ies  homologous  pai r ing.  Th i s  
p o p u l a t i o n  m a y  h a v e  been  i n t r o d u c e d  to  Aus t r a l i a  
i n d e p e n d e n t l y  of t h e  t e t r a p l o i d  or i t  m a y  h a v e  ar isen  
f rom exis t ing  t e t r a p l o i d  popu la t i ons  of P. annua  in  
Vic tor ia .  

On t h e  ava i l ab le  ev idence  i t  seems pre fe rab le  to  r ega rd  
t h e  You  Y a n g s  p o p u l a t i o n  as diploid  r a t h e r  t h a n  ' a m p h i -  
hap lo id ' ,  a t  leas t  u n t i l  i t  can  be  e s t ab l i shed  w h e t h e r  P .  
annua  is a n  au to -  or a n  a l lo- te t rap lo id .  F u r t h e r  work  on 
t h i s  p o p u l a t i o n  m a y  help  to  solve t h e  p rob lem.  

Rdsumd. On d6cr i t  une  p o p u l a t i o n  diploide de Poa 
annua  L. d 'Aus t ra l i e .  Elle se m o n t r e  d i f f6rente  des 
<~amphihaploides~ qui  o n t  6t6 t rouv6es  en Californie.  La  
s igni f ica t ion  de ce t te  p o p u l a t i o n  en r a p p o r t  avec  l 'or ig ine  
suppos6e de P.  annuc~ est  consider6e.  
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