
A  current University of Western 
Australia (UWA) PhD project  
has identified accessions and 

Cullen species that can survive and 
produce valuable green fodder during 
the summer drought period on deep 
sandy soils.

A group of Australian native legumes from 
the Cullen genus already have demonstrated 
their potential as useful perennial pastures 
in difficult climates and soils in Australia’s 
wheatbelt areas.  Some work is currently 
underway to select lines suitable for use on 

the existing germplasm collection and we 
will select a core collection and carry out 
glasshouse studies to identify tolerance to 
acid soils and waterlogging.”  

Progress to date
Richard reveals that the two trial sites at 
Shenton Park and Buntine (north-east WA 
wheatbelt) are progressing well.  

“There has been a high enough level of 
drought stress during summer and autumn to 
enable a clear ranking of accessions which 
are well suited and those that are not well 
suited to growth and survival in the target 
environment,” Richard said.  

Figure 1 shows the most recent survival 
data plotted against the productivity ratings 
during April (toward the end of the 2007 
dry-season) of selected accessions of several 
Cullen species, along with the two lucerne 
cultivars as controls.  

Five species of Cullen survive better  
(C. australasicum, C. cinereum, C. discolor, 
C. pallidum) or are more productive 
(C. australasicum, C. cinereum, C. 
patens) than the best performing lucerne 
cultivar.  In addition, 13 accessions from 
C. australasicum, and 3 accessions of C. 
cinereum both displayed better survival and 
productivity over summer than lucerne.

alkaline loams in eastern Australia, but the 
focus is on one species, Cullen australasicum.  
UWA PhD student Richard Bennett plans to 
cast the net a little wider and select lines 
from a number of species that will provide 
perennial legume options for sandy acid soils 
in low rainfall areas of Western Australia’s 
wheatbelt, an area where existing perennial 
legumes are not suited.  

Several collection trips funded by the 
CRC Salinity Using native Perennials in 
Agriculture project during the past few years 
have built up a pool of germplasm from 
promising Cullen species.  Richard is working 
to characterise the variation in morphological 
and agronomic traits within this collection 
and other collections from Genetic Resource 
centres in Adelaide (AMGRC) and Queensland 
(AusTrCFGRC).  He will also test their 
potential to provide a profitable perennial 
pasture system on acidic or waterlogged soils 
of low rainfall areas in WA’s wheatbelt. 

“Our research consists of five stages,” 
explained Richard.  

“ We have carried out an ecogeographic 
study to predict which species will be 
naturally adapted to the target environment 
and have a number of wheatbelt field 
trials testing the adaptation to the target 
environment.”

“A common garden experiment will allow 
us to measure the amount of diversity in 
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Casting 
wide to 
capitalise 
on Cullen

•	Native Cullen species could 
provide new drought-tolerant 
perennial pastures for areas 
where lucerne is not adapted

•	Germplasm from collected 
species has diversity in agronomic 
traits, offering opportunities for 
selection and breeding

•	Trials in WA’s wheatbelt 
found two species to be more 
productive and persistent than 
lucerne during summer drought.

key pointsi

ABOVE: Richard posing with Cullen australasicum 
at the Shenton Park trial site 
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By Richard Bennett



Measurements of the Shenton Park trial 
site experiment have shown a large amount 
of diversity in growth habit among the 
collection and there is sufficient variation in 
this character to select lines with a desirable 
habit (see Figure 2).

“Research from Queensland in the 1980s has 
shown that more prostrate types tolerate 
grazing better while erect types can be more 
productive,” Richard said.

The phenology of the collection of Cullen 
australasicum has also been measured and 
there appears to be two main groups.  

“In the first group, 33 accessions took less 
than 122 days (after sowing) to flower.  
Twenty four of these actually took less than 
91 days to flower.”

“The second group is made up of seven 
accessions which all took more than 216 days to flower, and three of 
these took more than 256 days.”

Further results will be collected during the next two years and 
two glasshouse trials to test the ability of the collection to survive 
in acid soils and waterlogged conditions will provide further 
information.

  More information
Richard Bennett, UWA 
T:  (08) 6488 1936
E:  bennettr@cyllene.uwa.edu.au

> This research is supported by a UWA Australian Postgraduate 
Award, an MLA Postgraduate Award and The AW Howard 
Memorial Trust Research Fellowship. <

FIGURE 1.  A scatterplot of productivity rating in April vs. survival in June of selected 
Cullen species and accessions and two lucerne cultivar controls. Dotted lines are centred 
over the most productive lucerne cultivar. NB. Lower portion of axes have been truncated.
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FIGURE 2.  The growth habit (height to width ratio) of  
C. australasicum accessions growing under irrigation at  
Shenton Park trial site.
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Duty of care in biodiversity conservation

When Gillian Earl moved to 
Albury, NSW, she realised 

a new approach was needed to 
biodiversity conservation on private 
land; it seemed to her that previous 
approaches had achieved some 
successes, but all had limitations.

FFI CRC plant breeder, Dr Daniel Real, 
searching for a different approach asked the 
question “Can we apply a duty of care to 
improve biodiversity outcomes at a regional 
scale?”  In response, Gillian responded by 
deciding to make it the subject of her PhD at 
Charles Sturt University.

“What is needed is an approach that 
encourages ongoing desirable management, 
and discourages undesirable management, 

that could be used at a regional catchment 
scale.

“Social acceptability will be a key element in 
the successful implementation of any duty of 
care. I will be conducting focus groups and 
in-depth interviews with a range of 
stakeholders to identify the critical 
components of the duty of care framework 
that could make it socially acceptable.”   

  More information
Gillian Earl, CSU
E:  giearl@csu.edu.au

in ways that are fair and reasonable, both in  
social and environmental,” Gillian said.

“A statutory duty-of-care was suggested some 
years ago, but little progress has been made 
in developing an operational system.”

Gillian said that duty-of-care is currently a 
“bit of a ‘dirty word’.”

“Although frequently mentioned in relation 
to natural resource management, it is viewed 
with suspicion by many, means different 
things to different people, and is often 
relegated to the ‘too hard basket’.  There 
are currently some major constraints to 
overcome.”

Gillian’s research is attempting to address 
these constraints and develop an operational 
framework for a duty of care for biodiversity 


