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By Greg Lawrence
FFI CRC

It is hard to believe we are 
already up to our fifth edition 
of Focus on Perennials.

Since the inaugural edition during 
October 2007, Focus on Perennials has 
published 42 stories that have profiled 
a variety of research and education 
initiatives underway at the FFI CRC.  
The past four issues have also featured 
successful adoption stories, all of which 
have been sent to more than 7000 
readers.  As a result, the magazine 
has positioned itself as the definitive 
magazine in Australia that profiles 
research that is applying perennial-
based farming systems to broadacre 
agriculture in a short space of time. 

Now 12 months into our new 
publication we have an opportunity 
to take stock and consider if the 
magazine has been living up to expectations. 
From the feedback we have been getting, we 
can safely say Focus on Perennials is making 
a difference and our readers are expressing 
a continued interest in the research profiled 
by the magazine. However, rather than 
continuing to give broad self-congratulatory 
statements, it would be more worthwhile to 
provide some examples of this interest.

A point of contact
NSW DPI plant breeder Dr John Ayres, who 
was originally featured in the December 
2007 edition regarding his locally-adapted 
birdsfoot trefoil (Lotus corniculatus) 
varieties, has continued down the path 
of commercialisation for the high-rainfall 
regions of south-eastern Australia (see 
update story on page 12). 

After being featured in Focus on Perennials 
last December, John received numerous calls 
from farmers across the country keen to 
share their own experiences with birdsfoot 
trefoil with the passionate pasture breeder.

Another example of interest shown in CRC 
research came about in response to an article 
that featured CRC-sponsored UWA PhD student 
Richard Bennett’s research into assessing the 
potential of a group of native legumes (Cullen 
species) in becoming drought-tolerant fodder 
plants.  Following publicity generated from 
the research described in the article, Richard 
received phone calls from farmers keen to get 
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“The most exciting thing was 
that I usually only get calls from 
local NSW farmers, but after the 
story in Focus on Perennials, I 
had numerous phone calls from 
farmers as widespread as Bruny 
Island and Western Australia.

“Each had a positive story to 
share about their experiences 
with Lotus.”
Dr John Ayres, NSW DPI

“This article began the rush of 
publicity when it prompted an 
editorial column in a SA publication, 
the Stock Journal which discussed 
some of the research and ended 
with the sentence ‘There should be 
more government funding for this 
kind of research.’… an excellent 
sentiment in my mind!” 

“Talking with a farmer at Bencubbin 
really drove home to me how 
the research I am doing has the 
potential to impact on people’s 
lives.....He and his wife were so 
keen to see a good outcome that 
they suggested that I come and 
put a trial on their property… they 
even offered me some funding out 
of their own pockets to cover any 
expenses of such a trial.”
Richard Bennett, UWA

As the development of locally-adapted birdsfoot trefoil (Lotus corniculatus) varieties reaches the commercialisation stage, NSW Department of Primary Industries plant breeder Dr John Ayres reflects on the journey so far.

“The potential use of birdsfoot trefoil in Australian pastures could be far reaching,” Dr Ayres explained.  “With the development of locally-adapted varieties, we now have the beginnings of a new and valuable pasture plant with major potential impacts for high-rainfall, permanent pasture applications.”
“Birdsfoot trefoil is suitable for infertile acidic soils and is highly persistent, productive, drought tolerant and bloat-safe.  In line with its extensive tap root system, birdsfoot trefoil can effectively mitigate dryland salinity through improving soil water use in recharge environments.”

“Our research in NSW tablelands and slopes environments, from the Queensland border to the Victorian border, shows that birdsfoot trefoil has qualities that will see it become a mainstream perennial legume in many areas where we currently lack an adapted pasture legume.”

Originally a white clover breeder, the lure of birdsfoot trefoil has come somewhat out of left-field for John.  However, his experience with Lotus species from trials on farm sites across NSW, and progress with his breeding work (developing locally adapted birdsfoot trefoil varieties) has convinced him of its potential.  He has been strongly supported in this work with the genetics expertise and prior breeding work of Dr Walter Kelman CSIRO, Plant Industry. 
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ABOVE: Plant breeder Dr John Ayres believes new birdsfoot trefoil varieties have significant potential for permanent pasture applications in eastern Australia.  (Photos: B White)

• Birdsfoot trefoil shows significant potential as a perennial legume for permanent pastures in high rainfall regions

• Breeding has focussed on short daylength varieties that flower prolifcally for persistance
• New varieties are ready for commercialisation.

key pointsi

Meeting the challenges
On the world stage, there is nothing new about birdsfoot trefoil according to Dr Ayres.  The prominence of this perennial legume in many other countries is well established, and its usage surpasses that of lucerne in countries that are ill-equipped to manage bloat — a serious hazard with lucerne.  But until now, the availability of birdsfoot trefoil varieties suited to Australian conditions has proven to be elusive.

“Birdsfoot trefoil is typically a long-day plant,” Dr Ayres explained, “it requires more than 14 hours of daylength leading up to flowering to set large amounts of seed, which is an essential pre-requisite of regeneration and hence persistence.  However, daylength on the summer solstice in northern NSW is a little less than 14 hours.  
The challenge of the breeding program has been to develop low latitude/short daylength varieties. Dr Ayres believes this will allow growers in the potential areas suitable for birdsfoot trefoil to rapidly adopt birdsfoot trefoil-based pastures following release of locally-adapted varieties.  From CSIRO climatic modelling work, the target area for birdsfoot trefoil was suggested to be a large potential adaptation zone — comparable but larger than the white clover zone, which is some 8 million hectares in eastern Australia.

The journey
“During the 1990s, a state-wide project in NSW, funded by MLA, refined our understanding of the zone of adaptation of birdsfoot trefoil in NSW, and developed objectives for breeding,” Dr Ayres said. 

A subsequent project (1999–2002) funded by the NSW government Acid Soil Action Program evaluated and characterised world-sourced birdsfoot trefoil germplasm to identify lines that flower prolifically under short daylength conditions. Snapshot
Birdsfoot trefoil is a small 
seeded, perennial pasture 
legume  suitable for over-sowing into native grasses or planting with introduced pasture species.  

Rainfall requirements: 
650 — 1000 mm average annual rainfall.

Soil requirements:  
Broadly adapted to acidic low fertility soils.  

Benefits: 
Persistent under grazing, 
suitable for problem soils 
and mitigating groundwater recharge, high feed value,  
bloat-safe, drought tolerant.

 FIGURE 1.  The potential area of adaption for birdsfoot trefoil.
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“During this second phase, we found that although there were no varieties suited to low latitude regions in Australia, we did identify a small set of accessions (and a breeding line developed by Dr Walter Kelman) with strong flowering capability suitable for further breeding,” Dr Ayres said.
Since the late 1990s, with funding support from GRDC and CRC Salinity, Dr Ayres has focused on the breeding program, and three varieties of birdsfoot trefoil are now on the brink of commercialisation.

“We are currently in the process of seed multiplication, merit testing and working through PBR. 

“The next step is to select a commercial partner to work on commercial release as soon as possible,” Dr Ayres said.  

  More information
John Ayres, NSW DPI 
T:  (02) 6730 1930
E:  john.ayres@dpi.nsw.gov.au

ABOVE: Birdsfoot trefoil is suitable for grazing under a mixed sward culture, is bloat-safe and has a potential feed value comparable with lucerne. 
RIGHT: Seedling recruitment is the limitation of existing varieties and has been a focus of the breeding program.

The lure 
of Lotus

By Catriona Nicholls
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involved with his project by 
having some Cullen planted 
on their property. 

Also featured in the 
December 2007 edition was 
work by CRC researcher 
Sarita Bennett in helping to 
put together a publication 
that assists land-users in 
productively managing 
their salt-affected land. 
This publication, Saltland 
Prospects, was released 
during early 2008. Since 
then, the CRC has received 
positive feedback regarding 
its practicality. 

Some of the comments 
received  regarding the CRC’s 
Saltland Prospects publication 
are below. 

Focus on Perennials    — it’s only just begun 
Ever keen on EverGrazeTM

A series of articles that has resonated 
especially well with Focus on Perennials 
readers has been those dealing with the 
research advances made through the 
EverGraze project. 

The level of farmer involvement in  
EverGraze trial sites has allowed for farmer 
case studies showing how research is rapidly 
being adapted on-farm in our Future Farm 
magazine. 

Funding opportunity
An article featured in Focus on Perennials has 
created a new opportunity for the CRC itself. 

The first edition of Focus on Perennials 
featured an article during October 2007 that 
highlighted the need to design a harvester to 
make the oil mallee industry commercially 
viable. In response to reading about the 
situation outlined in the article, the WA 
Department of Environment and Conservation 
(DEC) approached FFI CRC and encouraged 
them to apply for a research grant through 
their Low Emissions Energy Development 
Fund (LEED).  An application was submitted 
in June this year and the CRC was awarded 
$1.5 million by the WA State Government to 
assist in the cost of designing the harvester. 

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 

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 the existing germplasm collection and we 
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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 Bennett posing with Cullen australasicum at the Shenton Park trial site. 

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 conservationWhen 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

By Richard Bennett

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 

Capturing innovation
After four editions, Focus on Perennials has 
matured to become an informative source 
of information that captures the latest 
innovations in profitable perennial farming 
systems, and it is particularly encouraging 
to note that many of the stories are gaining 
traction with some readers who were even 
motivated enough to contact us. 

While we are making some headway in 
getting the stories out there, the reality is 
that the magazine has really just begun. 
With that in mind, all of us here at Focus 
on Perennials look forward to continuing to 
provide informative stories from the CRC, 
receive feedback from interested readers and 
play a part in creating new opportunities that 
arise from sharing knowledge and innovation.

Focus on Perennials is keen to continue 
receiving feedback from its readers.  So if 
you would like to provide some general 
comments, or find out more about a research 
project featured in the magazine, email Greg 
Lawrence, the FFI CRC Communication 
Manager.  

  More information
Greg Lawrence, FFI CRC
T:  (08) 6488 7353 
E: greg.lawrence@futurefarmcrc.com.au 

“I found your publication 
excellent and it has inspired 
me to keep going with our 
restoration work.”
Farmer, Bruce Rock, WA.

“I found the publication to be 
useful as a technical reference 
which provides an overview of 
what’s happening across southern 
Australia with saltland.  I would 
view this publication as being 
a key resource in a farm/
agribusiness library collection.”
Agronomist, DPI, Vic.

“It was easy to read and 
provided area-specific 
information. On a personal note, 
I will be implementing some of 
the recommendations on my 
own property.”
Engineer, Onslow Salt Pty Ltd.

As the development of locally-adapted birdsfoot trefoil (Lotus corniculatus) varieties reaches the commercialisation stage, NSW Department of Primary Industries plant breeder Dr John Ayres reflects on the journey so far.

“The potential use of birdsfoot trefoil in Australian pastures could be far reaching,” Dr Ayres explained.  “With the development of locally-adapted varieties, we now have the beginnings of a new and valuable pasture plant with major potential impacts for high-rainfall, permanent pasture applications.”
“Birdsfoot trefoil is suitable for infertile acidic soils and is highly persistent, productive, drought tolerant and bloat-safe.  In line with its extensive tap root system, birdsfoot trefoil can effectively mitigate dryland salinity through improving soil water use in recharge environments.”

“Our research in NSW tablelands and slopes environments, from the Queensland border to the Victorian border, shows that birdsfoot trefoil has qualities that will see it become a mainstream perennial legume in many areas where we currently lack an adapted pasture legume.”

Originally a white clover breeder, the lure of birdsfoot trefoil has come somewhat out of left-field for John.  However, his experience with Lotus species from trials on farm sites across NSW, and progress with his breeding work (developing locally adapted birdsfoot trefoil varieties) has convinced him of its potential.  He has been strongly supported in this work with the genetics expertise and prior breeding work of Dr Walter Kelman CSIRO, Plant Industry. 
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ABOVE: Plant breeder Dr John Ayres believes new birdsfoot trefoil varieties have significant potential for permanent pasture applications in eastern Australia.  (Photos: B White)

• Birdsfoot trefoil shows significant potential as a perennial legume for permanent pastures in high rainfall regions

• Breeding has focussed on short daylength varieties that flower prolifcally for persistance
• New varieties are ready for commercialisation.

key pointsi

Meeting the challenges
On the world stage, there is nothing new about birdsfoot trefoil according to Dr Ayres.  The prominence of this perennial legume in many other countries is well established, and its usage surpasses that of lucerne in countries that are ill-equipped to manage bloat — a serious hazard with lucerne.  But until now, the availability of birdsfoot trefoil varieties suited to Australian conditions has proven to be elusive.

“Birdsfoot trefoil is typically a long-day plant,” Dr Ayres explained, “it requires more than 14 hours of daylength leading up to flowering to set large amounts of seed, which is an essential pre-requisite of regeneration and hence persistence.  However, daylength on the summer solstice in northern NSW is a little less than 14 hours.  
The challenge of the breeding program has been to develop low latitude/short daylength varieties. Dr Ayres believes this will allow growers in the potential areas suitable for birdsfoot trefoil to rapidly adopt birdsfoot trefoil-based pastures following release of locally-adapted varieties.  From CSIRO climatic modelling work, the target area for birdsfoot trefoil was suggested to be a large potential adaptation zone — comparable but larger than the white clover zone, which is some 8 million hectares in eastern Australia.

The journey
“During the 1990s, a state-wide project in NSW, funded by MLA, refined our understanding of the zone of adaptation of birdsfoot trefoil in NSW, and developed objectives for breeding,” Dr Ayres said. 

A subsequent project (1999–2002) funded by the NSW government Acid Soil Action Program evaluated and characterised world-sourced birdsfoot trefoil germplasm to identify lines that flower prolifically under short daylength conditions. Snapshot
Birdsfoot trefoil is a small 
seeded, perennial pasture 
legume  suitable for over-sowing into native grasses or planting with introduced pasture species.  

Rainfall requirements: 
650 — 1000 mm average annual rainfall.

Soil requirements:  
Broadly adapted to acidic low fertility soils.  

Benefits: 
Persistent under grazing, 
suitable for problem soils 
and mitigating groundwater recharge, high feed value,  
bloat-safe, drought tolerant.

 FIGURE 1.  The potential area of adaption for birdsfoot trefoil.
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“During this second phase, we found that although there were no varieties suited to low latitude regions in Australia, we did identify a small set of accessions (and a breeding line developed by Dr Walter Kelman) with strong flowering capability suitable for further breeding,” Dr Ayres said.
Since the late 1990s, with funding support from GRDC and CRC Salinity, Dr Ayres has focused on the breeding program, and three varieties of birdsfoot trefoil are now on the brink of commercialisation.

“We are currently in the process of seed multiplication, merit testing and working through PBR. 

“The next step is to select a commercial partner to work on commercial release as soon as possible,” Dr Ayres said.  

  More information
John Ayres, NSW DPI 
T:  (02) 6730 1930
E:  john.ayres@dpi.nsw.gov.au

ABOVE: Birdsfoot trefoil is suitable for grazing under a mixed sward culture, is bloat-safe and has a potential feed value comparable with lucerne. 
RIGHT: Seedling recruitment is the limitation of existing varieties and has been a focus of the breeding program.

The lure 
of Lotus

By Catriona Nicholls
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