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THE  GENUS  SELENOPHOMA  ON  GRAMINEAE  IN  AUSTRALIA.
By  Dorothy  E.  Shaw,  Faculty  of  Agriculture,  University  of  Sydney.

(Plate  ix.)
[Read 26th August,  1953.]

Synopsis.
Selenophoma  donacis  on  Arundo  donax  is  recorded  for  the  first  time  in  New  South  Wales

and Queensland.
Selenophoma  donacis  var.  stomaticola  is  also  recorded  for  the  first  time,  in  New  South

"Wales,  Australian  Capital  Territory,  Tasmania,  South  Australia  and  the  Northern  Territory,
on  introduced  and  native  grasses.  Many  of  the  specimens  were  heavily  diseased.  Pure
cultures  were  established  from  most  collections,  and  varied  considerably  in  texture,  colour
and  pigmentation  of  the  medium.  Inoculation  tests  carried  out  to  date  show  that  the  isolates
are  specific  for  the  host  from which  they  were  obtained.

S.  donacis  var.  stomaticola  on  wheat  is  recorded  from  South  Australia.  Certain  commercial
varieties  of  wheat,  and  other  varieties  used  as  sources  of  resistance  to  other  diseases,  were
susceptible  when  inoculated  in  the  glasshouse  with  spores  from  culture.  Lesions  with  pycnidia
and  spores  were  obtained.  Only  a  few  varieties  showed  some  resistance.  The  isolate  did
not attack the other cereals or the grasses tested.

The economic importance of  the wheat and grass diseases is  discussed.

Introduction.
Organisms  now  referred  to  the  genus  Selenophoma  were  at  one  time  described  as

species  of  Septoria.  The  genus  Selenophoma  was  erected  by  Maire  (1906)  and  the  name
taken  up  by  Sprague  and  Johnson  (1940).  The  papers  of  these  workers  (1940,  1945,
1947,  1950)  have  clarified  the  position  in  many  respects,  particularly  regarding  the
synonymy.

Information  in  scattered  references  in  the  literature  on  this  genus,  its  distribution,
morphology  and  hosts,  is  brought  together  in  this  paper.

History  of  the  Genus  on  Gramineae.
Septoria  donacis  Pass,  was  described  in  1878  and  1879  on  Arundo  donax  and  Septoria

oxyspora  Penz.  and  Sacc,  with  slightly  different  spore  widths,  in  1884,  also  on  Arundo
donax  (Sprague  and  Johnson,  1950).  Maire  (1906)  erected  the  genus  Selenophoma  to
cover  a  pycnidial  species,  with  hyaline,  aseptate,  curved  spores  with  acute  ends.

Grove  is  cited  by  McKay  (1946)  as  being  apparently  the  first  to  record  Septoria
oxyspora  from  the  British  Isles  in  1910.  Stapledon  et  al.  (1922)  recorded  Septoria
culmifida  Karst.  on  Alopecuris  pratensis,  Poa  trivialis,  Dactylis  glomerata,  Phleum
pratense  and  Arrhe^iatherum  avenaceum  in  Britain.

J0rstad  (1924,  1930)  reported  that  in  Norway  Septoria  culmifida  attacked  barley
and  caused  severe  infection  of  timothy.  Grove  (1935)  described  the  symptoms  of
Septoria  oxyspora  on  Arundo  donax  and  gave  S.  culmifida  Lind.  as  a  synonym.  At  the
same  time  he  described  S.  lunata  with  smaller  and  narrower  spores  as  occurring  on  a
grass  (?  Festuca).

Allison  (1939)  published  his  studies  on  Septoria  bromigena  Sacc.  isolated  from
Bromus  inermis.  B.  inermis  was  the  only  susceptible  species  of  34  bromes  tested.  Later
(Allison,  1945)  he  could  not  obtain  infection  of  species  of  Agropyron,  Elymus,  Hordeum,
Sitanion,  Avena,  Secale  or  Triticum.

Sprague  and  Johnson  (1940,  1945)  stated  that  they  considered  that  "certain  fungi
with  non-septate  falcate  spores  borne  in  small  globose  pycnidia  .  .  .  were  more  logically
assigned  to  Selenophoma  Maire  than  to  Septoria  Fries.".  Accordingly,  Septoria
'bromigena,  S.  donacis  and  8.  everhartii  became  Selenophoma  bromigena,  S.  donacis  and
8.  everhartii.  These  workers  emended  the  genus  to  include  species  with  somewhat
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obtusely  pointed  spores,  and  described  a  new  species,  S.  oMiisa.  At  the  same  time  it
was  proposed  that  Phyllosticta  stomaticola  Bauml.  be  included  in  Selenophoma  donacis
as  S.  donacis  var.  stomaticola  (Bauml.),  comb.  nov.

Sampson  and  Western  (1941)  described  the  lesions  on  various  grasses  caused  by
Septoria  oxyspora  in  Britain,  and  noted  that  Lind,  in  1907,  suggested  that  Metasphaeria
culmifida  Sacc,  which  he  found  on  dead  leaves  associated  with  the  Septoria,  was  the
perfect  stage.  Moesz  (1941)  recorded  Selenophoma  calamagrostidis  as  causing  spotting
on  leaves  of  Calamagrostis  epigies  in  Latvia.

Fischer  et  al.  (1942)  published  a  host  and  pathogen  index  to  the  diseases  observed
on  grasses  in  certain  Western  States.  Connors  and  Savile  (1943)  reported  S.  donacis
var.  stomaticola  on  barley  in  Canada.

Frandsen  (1943)  proposed  to  separate  representatives  of  a  group  of  Septoria  species
parasitizing  grasses  with  non-septate  half-moon  or  boomerang-shaped  conidia,  from  the
genus  Septoria  under  the  genus  Lunospora,  with  L.  oxyspora  as  the  type  species.  Petrak
(1947)  commented  that  the  new  genus  Lunospora  of  Frandsen  was  identical  with
Selenophoma.  Sprague  and  Johnson  (1950)  also  stated  that  they  considered  that  the
genus  Lunospora  was  founded  on  essentially  the  same  characteristics  as  Selenophoma,
which  has  priority.  They  then  gave  the  complete  synonymy  as  they  understood  it.

McKay  (1946)  published  a  study  of  Septoria  oxyspora,  isolated  from  diseased  barley
in  Ireland.  No  infection  was  obtained  on  cocksfoot,  timothy,  oats,  rye  or  wheat.
Sprague  (1949)  recorded  Selenophoma  donacis  var.  stomaticola  as  occurring  on  wheat
in  Washington  and  Idaho.  The  fungus  was  tentatively  called  Race  12  of  the  variety
stomaticola,  but  was  later  (Sprague  and  Johnson,  1950)  included  in  the  species.  Weiss
(1950),  in  an  index  of  the  diseases  of  Gramineae  in  the  United  States,  listed  those
grasses  reputed  to  be  hosts  of  species  of  Selenophoma.  Sprague  and  Johnson  (1950)
published  a  study  of  the  species  occurring  on  North  American  grasses,  dealing
particularly  with  the  taxonomy,  cultural  characters  and  recorded  hosts.

Sprague  (1950)  published  further  notes  on  host  range  studies,  which  are  summarized
below.

S.  hromigena.  —  Bromus  carinatus  had  been  found  infected,  and  this  increase  in  host
range,  it  was  stated,  may  be  associated  with  the  development  of  a  new  race.  No  cross-
inoculation  tests,  however,  had  been  carried  out  on  B.  inertnis.

S.  donacis.  —  No  cross-inoculation  tests  were  reported  other  than  those  for  the
isolate  from  wheat.  It  was  stated,  however,  that  on  the  basis  of  single  spore  cultures
there  appeared  to  be  several  distinct  strains,  groups  or  races.

8,  donacis  var.  stomaticola.  —  Pure  culture  studies  and  examination  of  collections
showed  that  the  variety  is  divisible  into  ten  major  groups,  on  Danthonia  californica,
Dactylis  glomerata  and  Koeleria  cristata,  Festuca  idahoensis,  Poa  pratensis,
Arrhenatherum  elatius,  Phleum  pratense,  Sporobolus  asper,  Festuca  kingii,  Deschampsia
spp.  and  Hordeum  spp.  No  cross-inoculations  were  reported  other  than  for  the  group
on Danthonia.

S.  everhartii  and  8.  oMusa.  —  Some  of  the  collections  approached  the  other  species
and  variety.  No  inoculation  tests  were  reported.

Australian  Recoeds.
No  species  of  Septoria  which  could  be  assigned  to  Selenophoma  have  been  located

in  any  reference  of  Australian  fungi,  except  for  a  record  of  S.  nebulosa  Rost.  by
Brittlebank*  on  "Grass  stems".  The  entry  concludes  with  the  note  "N.S.W.  1895  Sci.
Bull.  Dept.  Agr.  No.  46,  p.  39,  1934."  and  "C.  C.  B.  [Brittlebank]  Vict.".  No  record  can
be  found,  however,  anywhere  in  the  Science  Bulletin  of  S.  nebulosa.

Sprague  (1950)  noted  that  Septoria  nebulosa  Rostr.  non  Desm.,  a  synonym  of
Rhahdospora  groenlandica  Lind,  belongs  to  Selenophoma,  and  it  is  probable  that
Brittlebank  recorded  on  "Grass  stems"  what  would  now  be  regarded  as  S.  donacis  var.
stomaticola.  On  request,  Mr.  Fish,  Biologist  of  the  Victorian  Department  of  Agriculture,

*  "Catalogue of  Australian  Fungi",  compiled  by  C.  C.  Brittlebank between 1910 and 1937.
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kindly  checked  through  herbarium  material,  but  no  specimen  of  Septoria  nebulosa  has
been retained.

Pollock  (1945)  published  the  results  of  an  examination  of  five  shiploads  of  Australian
wheat  at  Plant  Quarantine  Station  at  San  Pedro,  California.  Among  the  organisms  listed
on  wheat  stem  and  leaf  fragments  was  Selenophoma  sp.  The  report  stated  that  wheat
was  apparently  a  new  host  for  this  fungus.

Collections,  Cultural  Characteristics  and  Inoculation  Tests.
Species  of  Selenophoma  have  been  identified  on  many  native  and  introduced  grasses

and  one  cereal,  from  New  South  "Wales,  Australian  Capital  Territory,  Tasmania,  South
Australia,  Queensland  and  the  Northern  Territory,

Collections  examined  were  of  two  main  types:
1.  Those  with  spores  falcate  to  straight,  the  horns  usually  of  unequal  thickness  with

sharp  points,  measuring  16-28  x  2-4/i.  These  were  assigned  to  S.  donacis.
2.  Those  with  falcate  spores,  symmetrical  to  slightly  irregular  in  width  of  the  horns,

measuring  (8)-10-16-(20)  x  2fi,  with  slightly  smaller  pycnidia  than  in  type  1.  These
were  assigned  to  8.  donacis  var.  stomaticola.

None  of  the  collections  was  assigned  to  S.  bromigena,  S.  ohtusa,  8.  everhartii  or  to
var.  linearis,  although  individual  spores  in  some  collections  were  similar  to  the
published  figures  of  those  species.

Table 1.
Selenophoma donacis (Pass.) Sprague and A. G. Johnson.

258
703
773
774

Date.

Cultures  were  established  from  most  collections,  either  from  pycnidiospores  exuded
into  water  and  streaked  on  agar,  or  from  surface-sterilized  eyespots,  and  were  main-
tained  on  P.D.A.  As  noted  by  Sprague  and  Johnson  (1950),  cultures  were  very  varied
as  to  texture,  colour  and  pigmentation  of  the  medium.  With  all  isolations  the  mor-
phology  of  the  conidia  from  newly  established  cultures  was  checked  with  the  morphology
of  the  pycnidiospores  from  the  field.  Conidia,  particularly  of  the  species,  varied
considerably  in  old  cultures.

Selenophoma  donacis  (Pass.)  Sprague  and  A.  G.  Johnson.
Collections  of  this  species,  as  set  out  in  Table  1,  were  from  New  South  Wales  and

■Queensland,  and  were  heavily  infected,  showing  on  the  leaves  numerous  lesions,  up  to
6  mm.  long  x  3  mm.  wide,  with  abundant  pycnidia  in  the  centres  of  the  spots.  Lesions
were  less  abundant  on  the  sheaths  but,  when  they  did  occur,  were  up  to  10  mm.  long  x
S  mm.  wide,  with  abundant  pycnidia  in  the  centres.

The  hosts  of  all  four  accessions  were  called  "bamboo"  in  their  localities.  "  Miss
J.  W.  Vickery,  of  the  National  Herbarium,  Botanic  Gardens,  Sydney,  identified  the
hosts  as  probably  Arundo  donax,  and  this  was  reasonably  confirmed  when  portion  of
an  old  head  was  subsequently  found  at  Texas,  Queensland.

Cultures  on  P.D.A.  were  slow-growing,  at  first  mucous,  pale  cream,  bearing  masses
of  conidia  which  varied  from  18  to  32  x  2  to  4/x.  The  spores  were  falcate  to  irregular
In  shape,  and  the  ends  were  usually  pointed.  Cultures  later  turned  black  with  a  pale
pink  spore  exudate  and  a  pink  tinge  in  the  medium.  Cultures  from  the  four  accessions
were  similar  in  texture,  colour  and  pigmentation  of  the  substrate.

Mature  spores  from  the  field  were  uninucleate.  Two  nuclei  were  detected  only  in
dividing  spores  from  culture  (Shaw,  1953).
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Sprague  (1950)  has  recorded  this  species,  mainly  as  the  small-spored  form,  on  other
grasses  besides  Arundo  donax,  on  which  it  was  first  described.  Therefore  as  many  as
possible  of  these  hosts  were  included  in  inoculation  tests.  No  clonal  material  from
the  four  accessions  was  available  for  inoculation.

Infection  could  not  be  obtained  on  the  following  in  several  tests,  using  both  spores
direct  from  the  field,  and  from  culture:  Avena  sterilis  algeriensis  "Algerian";  Digitaria
sangiiinalis;  Holcus  lanatus;  Hordeum  distichon  "Kinver";  Panicum  antidotale;
Phalaris  tuierosa;  Poa  compressa;  Secale  cereale;  Setaria  italica;  Triticum  vulgare
"Federation".

Species  of  Avena,  Panicum,  Phalaris,  Poa,  Secale  and  Triticum  have  been  recorded
as  hosts  of  S.  donacis,  but  from  these  tests  it  appears  that  the  organism  from  Arundo
donax  represents  a  distinct  race.  Sprague  (1950)  noted  that  there  appeared  to  be  several
distinct  strains,  groups  or  races  of  8.  donacis,  on  the  basis  of  single  spore  cultures.  No
other  inoculation  tests  have  been  reported  for  the  organism  from  Arundo  donax.

8.  donacis  on  Wheat.  —  A  Selenophoma  on  wheat  was  first  reported  for  the  U.S.A.  in
a  preliminary  note  by  Sprague  (1949)  as  the  var.  stomaticola.  Later  it  was  placed  in
the  species  proper  (Sprague,  1950).

An  Australian  isolate  has  now  been  studied,  and  while  it  is  realized  that  the
American  isolate  was  transferred  to  the  species  proper  only  after  much  consideration,
the  writer  feels  that  the  local  isolate  is  more  readily  assigned  to  the  var.  stomaticola
than  to  the  species.  The  collection  is  therefore  considered  in  the  following  section.

Selenophoma  donacis  var.  stomaticola  (Bauml.)  Sprague  and  A.  G.  Johnson.
The  variety  was  collected  on  native  and  introduced  grasses  and  wheat  from  New

South  Wales,  Australian  Capital  Territory,  Tasmania,  South  Australia  and  the  Northern
Territory,  as  set  out  in  Table  2.  The  hosts,  grouped  on  a  tribe  basis,  were  as  follows:

Festuceae:  Dactylis  glomerata  L.,  Festuca  elatior  L.,  *t"Poa.  caespitosa  Forst.",
Vulpia  Myuros  (L.)  Gmel.

Hordeae:  Agropyron-^NheSit  hybrid,  *Agropyron  scabrum  (Labill.)  Beauv.,  Triticum
vulgare Host.

Aveneae:  *  Amphihromus  Neesii  Steud.,  *Anisopogon  avenaceus  R.  Br.,  *Danthonia
caespitosa  Gaud.,  *D.  pallida  R.  Br.,  *D.  penicillata  (Labill.)  F.  Muell.,  *D.  racemosa
R.  Br.,  Danthonia  sp.

Agrostideae:  *Aristida  vagans  Cav.,  *Deyeuxia  monticola  var.  valida  (Roem.  &
Schult.)  J.  Vickery,  *Dichelachne  rara  (R.  Br.)  J.  Vickery,  Phleum  pratense  L.,
Sporobolus  capensis  Kunth.,  *8.  elongatus  R.  Br.,  *8tipa  aristiglumis  F.  Muell.,  *S.
variaj)ilis  Hugh,  Stipa  sp.

Zoisieae:  *Neurachne  Muelleri  Hack.
Oryzeae:  *Microlaena  stipoides  (Labill.)  (R.  Br.).
Lesions  were  of  the  eye  spot  or  "frog-eye"  type,  with  pale  buff  to  white  interioi-s

bounded  by  distinct  reddish-brown  to  purple  borders  (Plate  ix,  1).  They  occurred  most
commonly  on  the  stems,  sheaths  and  leaves,  and  sometimes  on  the  glumes,  as  in  the
case  of  Anisopogon  avenaceum.  Pycnidia  occurred  in  rows  in  the  buff  centres.

In  some  collections  (those  of  Microlaena  stipoides,  Deyeuxia  monticola  var.  valida
and  Danthonia  pallida)  a  diffuse  reddish  tinge  surrounded  the  eyespot.  The  lesions  of
Microlaena  stipoides  were  of  perfectly-formed  eyespots,  but  each  lesion  was  only  about
1  mm.  X  i  mm.,  so  that  to  the  naked  eye  heavily  infected  leaves  looked  as  if  they  had
large  reddish-brown  lesions,  which  were  in  reality  made  up  of  many  small  eyespots.

The  lesions  varied  according  to  the  host  and  the  part  of  the  plant  infected,  but  were
usually  about  3-6  mm.  long  by  1-2  mm.  wide.  A  few  of  the  accessions  (nos.  234,  681,
780,  787,  and  802)  wei-e  of  old  material,  and  no  spots  were  evident.

* Native species.
t  "Poa  caespitosa  Forst."  is  regarded  as  a  complex  of  Tussock  grasses  requiring  further

taxonomic study.
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The  widths  of  the  spores,  taken  at  the  widest  place,  were  approximately  2^.  Slight
variations  occurred  in  most  cultures,  the  spores  being,  if  anything,  slightly  wider  than
those  from  the  field.

Table 2.
Selenophoma donacis var. stomaticola (Bauml.) Sprague and A. O. Johnson.
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Spores  were  uninucleate  (Plate  ix,  4),  or  binucleate  in  dividing  spores  produced  in
€ulture  (Shaw,  1953).

Cultures  from  all  isolates  were  at  first  mucous,  pale  cream  to  faint  pink,  and
produced  masses  of  conidia  directly  on  the  mycelium.  Old  cultures  became  leathery  or
<',arbonaceous,  and  the  texture  varied  considerably.  They  were  variously  coloured,  but
were  mainly  black  with  yellow  or  pink,  with  or  without  yellow  or  rose  pigmentation
of  the  medium.  The  colour  of  the  colonies  and  the  intensity  of  the  medium  pigmentation
varied  with  the  age  of  the  colony  and  the  amount  of  exposure  to  light.

Cultures  were  mainly  of  three  types:
1.  Coloured  yellow  or  yellow  and  black,  with  bright  yellow  pigmentation  of  the

medium.  (Isolates  from  Amphibromus  Neesii  and  Agropyron  scabruTn.  The  isolate  from
DactyUs  glovierata  was  also  of  this  type,  but  it  had  been  isolated  from  old  faded  leaves.)

2.  Cultures  black,  pink,  or  black  and  pink,  with  rosaceous  pigmentation  of  the
medium.  (Isolates  from  Triticum  vulgare,  Phleum  pratense,  Microlaena  stipoides  and
Ag7-opyron-wheat  hybrids.)

3.  Cultures  without  medium  pigmentation  under  the  conditions  during  which  the
tests  were  carried  out.

Isolate  from  Wheat.
In  September,  1951,  leaves  of  "Scimitar"  wheat  received  from  the  Waite  Institute,

South  Australia,  were  infected  with  Septoria  tritici,  and  also  with  a  few  lesions  of  the
eyespot  type  which  were  not  typical  of  the  speckled  leaf  blight.  Upon  examination  it
was  found  that  the  lesions  were  caused  by  a  Selenophoma  with  small  spores.  Pure
cultures  of  the  organism  were  established.

As  mentioned  previously,  the  SelenopJioma  from  wheat  in  the  United  States  was
first  reported  as  the  var.  stomaticola,  but  was  later  placed  in  the  species  proper,  mainly
because  of  the  shape  of  the  spores  which  were  reported  as  being  16-21  x  2-2-3-5fi
(Sprague,  1950).

The  spores  in  the  collection  from  South  Australia  measured  12-18  x  2fi,  and  from
culture  measured  9-16  x  2fi.  When  produced  on  "Rhodesian"  wheat  in  the  glasshouse
they  measured  10-18  x  2-2-5fi.  The  measurements,  which  are  all  in  the  same  range,
are  slightly  smaller  than  those  given  by  Sprague,  but  his  drawings  of  spores  on  leaf
fragments  from  Australia  which  were  intercepted  by  Pollock,  and  of  spores  from  Idaho
(1950,  his  fig.  22,  B  and  C)  are  very  similar  to  those  of  the  present  collection,  except
that  the  latter  are  slightly  narrower  and  slightly  more  pointed.  The  organism  resembled
the  small  spored  variety  on  grasses  rather  than  the  large  spored  species  on  Arundo
donax.  While  it  is  realized  that  the  wheat  Selenophoma  in  the  U.S.A.  was  transferred
to  the  species  proper  only  after  much  consideration,  it  is  felt  that  the  South  Australian
organism  is  more  accurately  assigned  to  the  var.  stomaticola  than  to  the  species
(Plate  ix,  5-10).

Sprague  (1949,  1950),  in  inoculation  tests  with  the  American  organism,  could  obtain
only  sterile  leaf  spots.  When  inoculated  in  the  glasshouse,  the  Australian  isolate
produced  on  wheat,  leaf  spots  with  abundant  pycnidia  and  spores.  It  is,  perhaps,  a
more  virulent  strain.  The  pycnidia  produced  after  artificial  inoculation,  however,  were
not  heavily  pigmented  and  could  not  be  discerned  with  the  naked  eye.

Inoculations  were  carried  out  on  the  following  plants  in  several  series  of  tests,  using
spores  from  culture:  Avena  sterilis  algeriensis  "Algerian",  Bromus  inermis,  DactyUs
glomerata,  Festtica  elatior,  Holcus  lanatus,  HordeuTn  distichon  "Kinver",  Phleum
pratense,  "Poa  caespitosa",  Secale  cereale,  Triticum  vulgare  "Federation".

In  every  test,  lesions  with  pycnidia  and  spores  occurred  on  "Federation"  wheat,]
but  no  infection  could  be  obtained  on  the  other  grasses  or  cereals.  This  confirm
Sprague's  finding  that  the  wheat  isolate  is  confined  to  wheat.

Various  species  of  wheat  and  those  varieties  either  agronomically  popular  in
Australia  or  being  used  as  sources  of  resistance  to  other  diseases,  e.g.,  leaf  and  stem
rust,  were  tested  in  the  glasshouse  for  their  reaction  to  the  Selenophoma  isolate,

s

1
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Sprague  (1949)  noted  that  resistance  varied  in  the  field  from  the  highly  susceptible
varieties  "Rex"  and  "Orfed"  to  the  highly  resistant  varieties  "Kharkof",  "Comanche"
and  "Hymar  x  Elgin  3  (P4  composite)".

Wheats  tested  were  divided  into  the  following  categories:

Triticum monococcum.
T. rnonoeoccum var.

flavescens.

Mod. Resistant.
T. timococcum.
T. vulgare ;

Democrat.
Exchange.
Hofed.
M.D. 1303.
Mentana.

Mod. Susceptible.
T. vulgare ;

Brolga.
Celebration.
Charter.
Chinese x (Chinese

X Agropyron

Susceptible.
T. compactum ;

Little Club.
T. vulgare;

Boidan.
Egypt 1228.
Federation.

Eureka.
Fedweb.
Gular.
Kendee.
Marquillo.
Mediterranean.
R.A.C. 170.
Thew.
Timopheevi der. 1656.

♦Uruguay 1064.
Rhodesian " and " Uruguay " are shown in Plate ix, 2 and 3

Bencubbin.

Very Susceptible.
T. dicoceum;

Khapli.
T. vulgare;

Dundee.
Festival.
Kenya 744.

* Rhodesian.
Yalta.

Organisms  from  Various  Hosts.
The  results  of  pathogenicity  tests  which  it  has  been  possible  to  make  to  date  are

as follows:

.Agropyron scabrum . .
Amphibromus Neesii
Aristida vagans
Arrhenatkerum elatius
Avena sterilis algeriensis

.Bromus inermis
Dactylis glomerata .
Danthonia caespitosa
Didielachne sciurea . .
.Festuca elatior
-Holcus lanatus
Hordeum distichon
Phleum pratense
"Pea caespitosa "
,Poa compressa
-Secale cereale
Triticum vulgare
iVulpia Myuros

Agropyron —
Wheat hyb.

Aristida  Dactylis  Phleum
glomerata. pratense.

Triticum
vulgare.

S = Susceptible ; L = Lesions only ; — = Immune.

All  the  grasses  inoculated  are  recorded  hosts  of  Selenophoma  here  or  overseas.  Each
Isolate  tested  was  specific  for  its  own  host.  Infection  was  easily  obtained  on  timothy
.and  wheat  with  the  respective  isolates,  but  diflJcult  to  obtain  with  the  other  isolates
even  on  the  hosts  from  which  they  were  obtained.  It  is  possible  that  the  conditions
favouring  infection  were  not  present  or  that  there  were  genetic  differences  in  clones  of
the  same  grass  species.  Tsiang  (1944)  found  highly  significant  differences  in  reaction
to  Selenophoma  bromigena  between  clones  of  Bromus  inermis.

Economic  Importance.
Selenophoma  donacis  and  S.  donacis  var.  stomaticola  have  been  identified  on  both

Tiative  and  introduced  grasses  throughout  the  eastern  half  of  Australia.  It  is  not
known  how  long  the  organisms  have  been  present  in  this  country:  whether  they  are
indigenous  on  the  native  grasses  or  whether  they  were  imported  here  from  overseas  on
introduced  grasses  and  have  since  spread  to  the  native  species.
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Some  of  the  grasses  collected  were  heavily  diseased,  but,  as  the  cross-inoculation'
tests  to  date  indicate  a  great  deal  of  specificity  for  the  host,  it  is  probable  that  the-
disease  will  be  serious  only  on  particular  species  in  certain  localities.

The  first  world  record  of  a  Selenophoma  on  wheat  was  on  Australian  wheat  examined
at  Quarantine  Station  at  California  in  1944.  It  was  not  recorded  elsewhere  until  1948,.
at  Pullman,  Washington,  but  Sprague  has  since  stated  that  it  had  been  collected  at
Pullman  in  1915,  but  not  then  determined  (1950).

The  only  known  field  occurrence  in  Australia  is  that  on  "Scimitar"  leaves  from
South  Australia  (S;U.  Ace.  595).  However,  it  is  instructive  to  examine  the  proportions
of  the  well-known  pathogenic  fungi  in  the  five  shiploads  of  wheat  identified  at  the
Californian  Quarantine  Station  (Pollock,  1945),  viz.:

JJumber of
Fungus.  Lots.

TJrocystis  tritici  .  .  .  .  .  .  .  .  7
Puccinia  rubigo-vera  var.  tritici  .  .  .  .  17
Puccinia  graminis  var.  tritici  .  .  .  .  5
Tilletia  caries  .  .  .  .  .  .  .  .  1
Tilletia  foetida  1
Selenophoma  sp.  .  .  .  .  .  .  .  .  5
Septoria  tritici  .  .  .  .  .  .  .  .  .  .  17

The  writer  has  not  been  able  to  determine  the  season  in  which  this  wheat  was-
grown  or  from  what  parts  of  the  wheat  belt  it  came.  It  is  evident,  however,  that  the-
disease  was  present  in  the  field  somewhere  prior  to  1944.

It  should  be  noted  that  many  of  the  varieties  of  wheat  which  are  grown  com-
mercially  in  Australia,  or  used  as  sources  of  resistance  to  other  diseases,  proved
susceptible  to  the  South  Australian  isolate  in  glasshouse  tests.  Thus  the  varietal
composition  of  the  wheat  belt  makes  it  a  suitable  medium  for  the  organism,  although
environmental  conditions  in  the  field  might  be  operating  against  high  incidence  and
widespread  distribution.
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DESCRIPTION  OF  PLATE  IX.
1.  Phleum  pratense  with  "frog-eye"  type  lesions  caused  by  Selenophoma  donacis  var.

Momaticola  after  artificial  inoculation,  x  1.
2.  "Rhodesian"  wheat,  a  very  susceptible  variety,  with  lesions  and  yellowing  caused  by

S.  donacis  var.  stomaticola  after  artificial  inoculation,  x  1.
3.  "Uruguay"  wheat,  a  moderately  susceptible  variety,  with  lesions  caused  by  S.  donacis

var.  stom,aticola  after  artificial  inoculation.  x  1.
4.  Spores  of  S.  donacis  var.  stomaticola  from  Sporobohis  elongatus  stained  with  Giemsa

lo  show one nucleus  per  cell,  x  900.
5.  Spores  from  culture  of  S.  donacis  from  Arundo  donax,  stained  with  cotton-blue,  x  600.
6.  Spores  from  field  collection  of  S.  donacis  from  Arundo  donax,  stained  with  cotton-blue.

x600.
7.  Spores  from  culture  of  S.  donacis  var.  stomaticola  from  wheat,  stained  with  cotton-blue.

x 600.
8.  Spores  from  glasshouse  collection  of  S.  donacis  var.  stomaticola  from  wheat,  stained

with  cotton-blue,  x  600.
9.  Spores  from  culture  of  S.  donacis  var.  stomaticola  from  Phleum  pratense.  x  600.
10.  Spores  from field  collection of  S.  donacis  var.  stomaticola  from Phleum pratense.  x  600.

Photos 4-10 by Woodward-Smith.
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