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It  is  now  well  recognized  that  the  specialization  exhibited  by  pathogens
profoundly  affects  plant  disease  problems.  A  fundamental  requirement  in  control
of  a  disease  is  a  knowledge  of  the  physiologic  forms  of  the  organism  which  may
occur.  Any  changes  which  take  place  in  the  forms  that  are  present  may  affect  the
measures adopted.

Specialization  in  the  rusts  has  long  been  known  and  is  attracting  world-wide
attention.  In  Australia  studies  have  been  in  progress  for  a  number  of  years
dealing  with  both  the  stem  and  leaf  rusts  of  cereals.  As  far  as  wheat  stem  rust
is  concerned,  the  determinative  methods  of  Stakman  and  Levine  (1922)  have  been
followed.

Seven  naturally-occurring  physiologic  forms  of  Pxiccinia  graminis  tritici
E.  &  H.  have  so  far  been  recorded  (Waterhouse,  1934).  From  1921  until  1926,
forms  43,  44,  45,  46,  54  and  55  were  present.  In  1926,  form  34  was  found  in
Western  Australia.  Next  year  it  occurred  in  the  Eastern  States,  and  since  then
has  almost  completely  superseded  the  other  forms.  The  virulence  of  this  form
has  been  an  important  factor  in  the  serious  rust  losses  which  have  been
experienced  in  recent  years.  Nevertheless  the  work  of  breeding  wheats  resistant
to  stem  rust  has  been  comparatively  simple  with  the  one  form  present.

In  order  to  show  the  relative  abundance  and  time  distribution  of  the  forms
in  Australia,  the  results  of  the  specialization  studies  on  wheat  stem  rust  up  to
the  31st  December,  1934,  are  summarized  in  Table  1.

Table 1.
Summary of the number of isolations of the naturally-occurring physiologic forms of Puccinia graminis tritici

E. & H. in Australia.

• The record for 1935 extends only to 31st December, 1934.
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The  work  of  the  current  season  has  been  largely  helped,  as  usual,  by  officers
of  the  State  Departments  of  Agriculture  and  others  who  have  forwarded  rust
specimens  collected  at  various  places  from  time  to  time.  In  all  but  four  cases
the  rust  present  proved  to  be  form  34.  Two  of  the  exceptions  occurred  in  samples
of  rusted  wheat  from  Casino  and  Kyogle,  N.S.W.,  submitted  by  Mr.  M.  J.  E.
Squire.  In  these,  form  43  was  present  mixed  with  form  34.  It  is  interesting
that  all  the  records  of  form  43  since  1928  have  been  from  this  area  in  the  N.E.
corner  of  New  South  Wales  and  the  S.E.  corner  of  Queensland.

There  were  two  other  important  exceptions.  They  were  in  wheats  collected
in  November,  1934,  the  one  by  Mr.  J.  G.  Churchward  from  Bectric,  N.S.W.,  the
other  by  Mr.  R.  N.  Medley  from  Leeton,  N.S.W.  These  rusts  proved  to  be
form  34  mixed  with  another  form.  Cultural  studies  involving  many  cross-
inoculations  demonstrated  that  this  rust  was  form  11.  Its  typical  behaviour  in
comparison  with  that  of  the  other  naturally  occurring  Australian  forms  is  set  out
in  Table  2.

Table 2.
Typical reactions of the natwaily-occurring physiologic forms of Puccinia graminis tritici in Australia.

The  occuri'ence  of  this  form  is  important.  It  is  a  virulent  rust  which  has
long  been  known  in  America.  Controlled  work  at  the  University  of  Sydney
extending  over  several  years—  as  yet  unpublished  —  has  shown  that  form  34  is
heterozygous.  One  of  the  forms  frequently  derived  from  barberries  infected  in
the  plant-house  by  cultures  of  form  34  is  form  11.  Cultural  comparisons  of  the
naturally-occurring  form  from  wheat  with  those  derived  from  the  barberry  reveal
no  differences  between  them.

Last  year  (Waterhouse,  1934a)  naturally-infected  barberries  were  recorded
from  the  Central  Tablelands  of  New  South  Wales  where  form  34  was  present  on
graminaceous  hosts.  It  has  not  been  possible  to  trace  the  origin  of  the  two
collections  of  form  11  from  Bectric  and  Leeton  back  to  barberry  bushes,  but  it
seems  significant  that  so  soon  after  finding  infected  barberries,  this  new  form
should  be  discovered.  The  eradication  of  susceptible  types  of  barberry  should
be  carried  out  without  delay.
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The  presence  of  this  virulent  form  11  may  influence  the  work  of  breeding
wheats  resistant  to  black  stem  rust.  It  is  not  yet  possible  to  indicate  the
behaviour  of  parental  types  when  inoculated  with  this  form.  This  will  be
determined  and  the  rust  survey  continued  in  order  to  obtain  further  evidence
regarding  its  occurrence.
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Summary.
Specialization  studies  of  Puccinia  graminis  tritici  E.  &  H.  have  shown  that

between  1921  and  1934  seven  forms  have  occurred  naturally  in  Australia.  Form
34  has  been  the  most  widespread.  In  November,  1934,  wheat  from  two  centres
in  New  South  Wales  was  found  for  the  first  time  to  be  attacked  by  form  11.  This
is  one  of  the  forms  which  have  been  derived  from  the  barberry  in  the  plant-house
when  it  is  infected  by  the  heterozygous  form  34.  Significance  attaches  to  the
discovery,  in  December,  1933,  of  naturally-infected  barberries  in  New  South
Wales  where  form  34  was  present  on  graminaceous  hosts.

Literature Cited.
Stakman,  E.  C,  and  Levine,  M.  N.,  1922.  —  The  determination  of  biologic  forms  of

Puccinia  graminis  on  Ti'iticuin  spp.  Min.  Agr.  Exp.  Sta.  Tech.  Bull.  8,  p.  10.
WaterhousEj  W.  L/.,  1934.  —  Some  aspects  of  cereal  rust  problems  in  Australia.  Proc.

Fifth  Pacific  Science  Congress,  Canada,  pp.  3169-3176.
,  1934a.  —  Australian  Rust  Studies.  IV.  Natural  infection  of  barberries  by  black

stem  rust  in  Australia.  Proc.  Linn.  Soc.  N.S.W.,  59,  pp.  16-18.

Postscript,  added  4th  April,  1935.
Whilst  this  paper  was  in  the  press  a  further  determination  of  importance  has

been made.
About  the  middle  of  March,  1935,  a  number  of  collections  of  rust  on  Agropyron

scabrum  Beauv.  were  made  near  Yetholme  on  the  Central  Tablelands.  In  all
cases  but  one,  the  rust  proved  to  be  P.  graminis  tritici  form  34.  In  the  remaining
instance  form  11  was  present  in  addition  to  form  34.  This  considerably  strengthens
the  link  with  the  infections  of  the  barberries.
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