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Abstract
Sixty named host species of Uromycladimn

tepperiajium (Sacc.) McAlpine collected during
1962, 1963 and 1964 in the south-west of Western
Australia or noted from herbarium specimens
are  recorded  for  the  first  time,  bringing  the
total of known hosts from 58 to 118. The pos-
sibility of extending the host range by artificial
inoculation is indicated. For indigenous south-
west Western Australian host species, the parts
of the plants affected are indicated, together
with gall type.

Introduction
The  rust  genus  Uromycladium  was  erected  by

McAlpine  in  1905  and  Included  seven  micro-
cyclic  species.  No  additional  species  have  been
described.  McAlpine  described  the  character-
istic  feature  of  the  genus  as  “teleutospores  borne
in  clusters,  composed  of  one  spore  and  cyst  or
two  or  more  spores  with  or  without  a  cyst,  de-
pressed  globose  and  attached  to  a  branched
sporophoi'e.”  The  branched  sporophore  and
sterile  cyst  are  most  unusual  featui-es  in  the
rust  teliospore.  Of  the  seven  known  species  of
Uromycladium  only  two.  U.  notabile  and  U.
tepperiaiium,  induce  gall  formation  in  their
hosts.  U.  tepperianum  was  originally  described,
illustrated  and  named  as  Uromyces  tepperianus
by  Saccardo  *1889),  w’ho  thought  that  the  uni-
cclled  teliospores  were  borne  singly  on  un-
branched  sporophores.  McAlpine  (1905  p.  310>
discovered  that  they  were  borne  in  clusters  of
three  on  branched  sporophores.  The  rust  is
autoecious  upon  Acacia  and  Albizzia  species  and
although  the  host  range  has  been  studied  ex-
tensively  in  Eastern  Australia,  only  a  few  hosts
have  hitherto  been  recorded  in  Western  Aus-
tralia.  This  paper  records  the  results  of  a
survey  of  the  host  range  of  U.  tepperianum  in
the  South-west  botanical  province  of  Western
Australia.  The  data  presented  here  were  obtained
during  collecting  trips  over  the  years  1962-64
and  during  the  course  of  study  of  all  available
material  in  the  Western  Australian  Herbarium
and  the  University  Botany  Department.

Host  Species
U.  tepperianum  is  parasitic  on  species  of  the

two  closely  related  genera  Acacia  and  Albizzia.
Within  the  genus  Acacia  it  has  a  wdde  host
range,  a  count  made  from  the  publications  of
various  Eastern  States'  authors  yielding  fifty
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seven  Australian  species  up  to  1965  of  which
ten  of  the  records  are  from  Western  Australia
(nine  species  indigenous  to  that  state:  one
species.  A.  cyclopis,  A.  Cunn,  that  occurs  also
in  the  Eastern  States  >.

It  has  also  been  recorded  on  Albizzia  montana
Benth.  from  Java  <McAlpine  1906  p.  112),  so
that  the  total  number  of  recoi’ded  hosts  prior
to  this  study  was  fifty  eight.

Table  1  lists  the  species  recorded  during  this
survey  as  hosts  of  U.  tepperianum.

The  number  of  natui*al  Westei*n  Australian
hosts  of  U,  tepperianum  is  seventy,  of  which
sixty  nine  are  species  of  Acacia.  Sixty  of  the
seventy  are  new  records.  This  represents
approximately  one  quarter  of  the  Acacia  species
occurring  in  the  State.  The  occurrence  of
Albizzia  distachya  as  a  host  is  of  interest  be-
cause  it  is  the  first  Australian  record,  and  only
the  second  species  of  this  genus  which  has  been
observed  to  be  infected  by  this  rust.

Artificial  Inoculation
Artificial  inoculation  would  extend  the  host

range  still  further,  for  example,  two  species:
Acacia  hr  achy  st  achy  a  Benth.  and  A.  microneura
Meissn..  which  have  not  been  recorded  previ-
ously  as  hosts  were  found  to  be  susceptible  to
U.  tepperianum  under  experimental  conditions.
Mature,  uninjured  phyllodes  of  these  species
were  sprayed  with  water  and  then  inoculated
with  mature  teliospores  of  U.  tepperianum.  The
inoculated  phyllodes  were  placed  in  an  erect
position  with  their  cut  ends  immersed  in  water
and  kept  under  humid  conditions.  Infection
occurred  and  pycnia  developed  on  the  phyllodes
of  A.  brachystachya  Benth.  within  eight  days,
and  A.  microneura  Meissn,  within  fifteen  days,
after  inoculation.  However,  these  species  have
not  been  found  infected  in  the  field,  and  are
not  entitled  to  inclusion  in  the  host  list.  The
phyllodes  of  another  species,  A.  longifolia  Willdt,
which  has  been  introduced  into  Western  Aus-
tralia  from  the  East,  developed  pycnia  eight
days  after  inoculation.  It  has  been  i*ecorded
as  a  host  in  Eastern  Australia  (McAlpine  1906
p.  Ill)  but  infected  trees  w*ere  not  found  in
Western  Australia.

Thirteen  species  not  recorded  as  hosts  proved
resistant  on  inoculation.  These  are  A.  andrewaii.
W.  G.  Pitzg.  bidentata  Benth.,  crassiuscula
Wendl.,  cuneata  Benth.,  dentifera  Benth.,  dic-
tyophleba  F.  MuelL.  lanuginosa  C.  A.  Gardn.,
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TABLE  1

Species  recorded  as  hosts  of  Uromycladium  tepperianum  in  Western  Australia  with  galUtype
indicated.

other States in
wliich speeies found
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Figure 1. — Globose gall on the stem of an A. cyanophylla.
Figure 2.  — Infected and uninfected inflorescences of A. lasiocalyx. The infected inflorescences are in the early
stages of gall development. They are elongated and contorted, and flower opening is earlier than that occurring

on a normal inflorescence.
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Figure 3— A fully developed inflorescence gall of A. lasiocalyx. Abortive fruits are projecting from the main gall.
Figure 4. — An elongated stem gall on A. rostellifera. Galls develop at the point of branching of the stems. The

old. larger galls occur towards the base of the plant.
Figure 5. — Long and twisted fruit galls of A. bivenosa.
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lineolata  Benth.,  pilosa  Benth.,  meissneri  Lehin.
ex  Meissn.,  saligna  Wendl..  sowdenii  Maiden.
suhcaerulea  Lindl.

Symptoms  of  the  Disease
Conspicuous  galls  develop  on  the  infected  part

of  the  host  and  in  some  instances  witches’
brooms  and  juvenile  foliage  may  be  produced.
Severe  infection  by  U.  tepperianum  ultimately
results  in  the  death  of  the  host.

The  types  of  galls  v;hich  develop  may  be
classified  according  to  the  shape  of  the  gall  and
the  organ  which  is  affected.  The  galls  may  be
globose  or  elongated,  depending  upon  the  ex-
tent  to  which  the  mycelium  ramifies  within  the
host  tissue.  In  an  elongated  gall  the  fungus
penetrates  the  host  quite  extensively,  whereas
in  a  globose  gall  the  host  reaction  is  more
effective  and  restricts  the  parasite  to  a  smaller
area.  The  elongated  and  globose  type  of  gall
have  not  been  found  to  occur  on  the  one  host
species  except  for  A.  bivenosa  (where  diffei'ent
organs  are  involved)  but  appear  to  be  mutually
exclusive.

Stem,  phyllode,  peduncle  and  fruit  galls  have
been  observed  on  A.  cyanophylla.  Stem,  phyl-
lode,  peduncle  and  inflorescence  galls  have  been
observed  on  A.  lasiocalyx.  Thus,  in  these  two
host  species,  V.  tepperianum  is  capable  of  in-
fecting  and  inducing  gall  formation  in  a  number
of  organs.  As  all  the  galls  are  globose,  the
host  reaction  to  parasitic  invasion,  in  terms  of
localisation  of  mycelium,  is  apparently  independ-
ent  of  the  organ  involved.

An  examination  of  populations  from  widely
separated  areas  at  Geraldton.  City  Beach,  Rock-
ingham  and  Point  Pei'on  has  revealed  only  stem
galls  in  infected  A.  rostellifera.  Similarly  many
fruit  galls  and  one  instance  of  a  stem  gall  have
been  observed  in  populations  of  A.  bivenosa
plants  investigated  at  Peppermint  Grove,  Rea-
bold  Hill  and  Fremantle.  Thus  the  rust  is  con-
sistent  for  the  host  part  in  which  it  induces
gall  formation,  in  any  given  species.

The  reaction  of  A.  cyanophylla  does  not  vary
with  the  part  infected.  Conspicuous  perennial
globose  galls  ranging  in  size  from  0.5  cm.  to
7.0  cm.  in  diameter  develop.

Figure  1  shows  a  large  stem  gall  on  A.  cyano-
phylla.  Globose  perennial  galls  develop  on  the
stems  and  phyllodes  of  A.  lasiocalyx  in  the  same
manner.  When  the  young  inflorescence  of  this

species  is  infected  its  normal  development  is
disturbed.  There  is  an  elongation  and  increase
in  the  diameter  of  the  spike  which  results  in
a  separation  of  the  individual  flowers  (Figure
2).  Fertilisation  and  initial  fruit  development
may  occur  in  a  very  few  flowers  but  in  the
majority,  development  is  arrested  before  the
flowers  open.  No  mature  seeds  are  produced.
A  gall  measuring  up  to  13.0  cm.  in  length  and
3.5  cm.  in  diameter  with  protruding  abortive
fruit  may  result  (Figure  3).

Infection  of  A.  rostellifera  results  in  a  peren-
nial  type  of  gall  which  is  very  different  from
that  produced  on  A.  cyanophylla  or  A.  lasiocalyx,
although  the  period  of  gall  growth  is  very  simi-
lar.  The  galls  develop  mainly  at  the  points  of
branching  of  the  stems  and  may  measure  as
much  as  18.0  cm.  in  length  and  6.0  cm.  in
diameter.  Thus  the  gall  is  an  elongated  struc-
ture  with  the  greatest  diameter  in  the  central
portion  (Figux'e  4).

Very  conspicuous  twisted  annual  fruit  galls
develop  in  A.  bivenosa  as  the  result  of  infection
of  the  ovary  after  fertilisation  has  occurred
(Figure  5).  Ovule  development  is  arrested  and
no  mature  seeds  are  produced.  Mature  normal
fruits  may  measure  up  to  25.0  cm.  in  length
and  1.5  cm.  in  diameter.
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