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Summary

Worboys, S.J. (2003). Polycarpelly in Idiospermum australiense (Calycanthaceae). Austrobaileya
6(3): 553-556. Idiospermum australiense (Diels) S.T. Blake (Calycanthaceae) is restricted to
two relatively small regions in the lowland tropical rainforests of north-east Queensland, Australia.
Previous morphological studies have focussed on specimens from the northernmost of these two
regions. Examination of flowers from all known populations of the species revealed significant
differences between the northern and southern regions with respect to numbers of floral parts,
especially carpels. Polycarpelly was found to be widespread in the southern populations, a feature
previously unreported in the literature.
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Introduction

Idiospermum australiense (Diels) S.T. Blake is
a geographically and taxonomically isolated tree
species,  restricted  to  very  wet  lowland
mesophyll  vine  forests  in  north-east
Queensland.  It  was first  described by Ludwig
Diels  (1912)  as  Calycanthus  australiensis  and
placed  in  the  family  Calycanthaceae,  a  group
previously known only from eastern Asia and
the southern United States (Nicely 1965). Diels,
however, based his description on incomplete
material. When complete fertile material became
available,  notably  the  enormous  poly-
cotyledonous  embryos,  its  distinctiveness
became apparent. In consequence, Blake (1972)
erected a new family and genus: Idiospermaceae,
Idiospermum  australiense.  The  family
Idiospermaceae, although recognised by some
authors (Wilson 1976, Cronquist 1981), is now
generally  regarded  as  a  subfamily,
Idiospermoideae, of Calycanthaceae, as proposed
by Thome (1974), and later supported by Endress
(1983) and Kubitzki (1993).

The  type  specimen  of  Calycanthus
australiensis  described  by  Diels  (1912)  was
collected near the mouth of Harvey Creek, south
of Cairns. Although insect damaged, Diels was
able to make out two intact carpels. However,
the specimens examined by Blake (1972) and
Wilson (1976) were collected from the Daintree
region,  to  the  north  of  Cairns.  Flowers  from

these populations were described as having 0
or 1 carpel,  rarely two. Because of this,  Blake
(1972)  considered  Idiospermum  to  be
taxonomically isolated, in particular noting that
"... two combinations of characters appear to
be unique to Idiospermum - numerous spiral
tepals, hollowed receptacle and a single carpel,
laminar stamens and absence of endosperm.”

This  note  presents  the  results  of
investigations into floral morphology, which for
the  first  time  involves  the  examination  of
specimens from across the known range of the
species.  Consideration  is  given  to  the
taxonomic implications of these studies. These
data were collected as part of a broader study
into the reproductive biology of the species.

Methods

Idiospermum  occurs  in  two  regions  in  the
lowland wet tropical rainforests of north eastern
Queensland. Two populations are known from
the foothills of the Bellenden Ker Range to the
south of Cairns (Russell River valley and Harvey
Creek)  while  two  larger  populations  occur  in
the coastal lowlands and foothills of the Daintree
region (Cooper Creek catchment and Noah Creek
catchment), to the north of Caims. In total, the
known extent of these populations is 22.5 km 2 .
Flowers  were  collected  from  across  all
populations.
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Character

Table 1 . Comparisons of the number of floral organs found in flowers of Idiospermum. Values are mean (sample
size), with the range of observed values immediately below. * indicates P < 0.001.
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Figure 1 . Number of carpels per flower, and proportion of flowers bearing that number in Idiospermum flowers
from northern and southern populations.

from northern trees lacking functional carpels.
In  contrast,  all  flowers  from  southern
populations  were  carpellate.  A  significant
proportion of these had three carpels (Figure
1), a character state previously noted as unusual
or rare (Cronquist 1981). One of the southern
trees  (SJW  397)  bore  flowers  with  up  to  five
carpels.

The  discovery  of  polycarpelly  as  a
common feature in Idiospermum informs the
debate  regarding  the  family  status  of
Idiospermaceae.  The  significance  of  the
characters used to separate the family has been
subject to varying interpretations by different
authors.  Thus,  in  comparative  studies  of
Idiospermum and its temperate-zone northern
hemisphere  relatives  (Calycanthaceae  sensu
stricto ), differences have been noted in aspects
of vegetative habit (Wilson 1979, Kubitzki 1993),
floral  anatomy  and  morphology  (Blake  1972,
Wilson  1976,  Friis  et  al.  1994,  Endress  and
Igersheim  1997),  seed  characteristics  (Blake
1972,  Wilson  1979),  phytochemicals  (Sterner
and  Young  1980),  and  gene  sequence  data
(Ablett  et  al.  1997,  Renner  1999).  However,
many  morphological  differences  have  been
attributed to adaptations to contrasting moist
tropical,  and  cool  temperate,  drought-prone
environments,  and  that  “[to]  recognize  the

Idiospermaceae  as  a  separate  family
overstresses the multiple expressions of a single
basic difference, the tropical rainforest ecology
of  Idiospermum  and  the  adaptations  to  that
habitat.”  (Carlquist  1983).  Similarly,  the
significance of the chemical dichotomies noted
by  Sterner  and  Young  (1980)  has  also  been
discounted, on the basis that similar differences
can  be  found  within  a  single  genus,  or  in
different  populations  of  the  same  species
(Kubitzki  1993).  Renner’s  (1999)  analyses,
based  on  sequence  data  and  morphological
character states, group Idiospermum with the
Calycanthaceae.  The  degree  of  divergence
between  Idiospermum  and  Calycanthaceae
sensu stricto, is less than that present within,
for  example,  the  Lauraceae  and  the
Monimiaceae.  Renner  (1999)  notes  that
“whether or not... Idiospermum is recognized
as  a  family  (Idiospermaceae)  depends  on
taste...”.

Two  unambiguous  character
combinations  were  cited  by  Blake  (1972)  as
unique to the Idiospermaceae - laminar stamens
and  absence  of  endosperm,  and  numerous
spiral tepals, hollowed receptacle with a single
carpel.  However,  evidence  gathered  recently
has called into question the significance of these
character  combinations.  Friis  et  al.  (1994)
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reported laminar stamens in combination with
Calycanthaceae-like floral features in a fossilised
calycanthaceous  flower  (although  the  poor
state of gynoecial preservation did not permit
the confirmation of the presence or absence of
endosperm).  The  authors  of  this  paper
concluded  that,  given  the  character
combination seen in the fossil, the separation
of  Idiospermum  from  Calycanthaceae  sensu
stricto was poorly supported. The presence of
polycarpelly  in  southern  populations  of
Idiospermum  indicates  a  higher  degree  of
diversity in this character than has previously
been reported. Evidence presented here shows
that  the  character  combination  of  numerous
spiral tepals, hollowed receptacle and a single
carpel is not a unique and definitive feature of
the species, and cannot therefore be utilised in
support of the family Idiospermaceae.
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