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Glossary of Economic Terms  

Cost-benefit analysis (CBA) - A conceptual framework for the economic evaluation of 
projects and programs in the public sector.  It differs from a financial appraisal or 
evaluation in that it considers all gains (benefits) and losses (costs) to Australia, 
regardless of to whom they accrue.   
 
Investment criteria - Measures of the economic worth of an investment such as Net 
Present Value, Benefit-Cost Ratio, and Internal Rate of Return. 
 
Present Value of Costs (PVC) - The discounted value of R&D investment costs     
 
Present Value of Benefits (PVB) - The discounted value of benefits. 
 
Net Present Value (NPV) - The discounted value of the benefits of an investment 
less the discounted value of the costs, i.e. present value of benefits - present value of 
costs. 
 
Benefit-cost ratio (BCR) - The ratio of the present value of investment benefits to the 
present value of investment costs. 
 
Internal Rate of Return (IRR) - The discount rate at which an investment has a net 
present value of zero, i.e. where present value of benefits is equal to present value of 
costs. 
 
Modified Internal Rate of Return (MIRR) - The MIRR is a modified IRR estimated so 
that any cash inflows from an investment are assumed re-invested at the rate of the 
cost of capital (a designated re-investment rate). 
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Executive Summary 

What the report is about 

This report presents the results of an impact assessment of projects completed 
within the timeframe of the AgriFutures Australia Pasture Seeds Program Five-year 
R&D Plan 2013-2018. 

Who the report is targeted at? 

This report is targeted at Program and AgriFutures Australia management, those 
within the pasture seeds industry, and the wider community.  Other target audiences 
include the Australian Government and the Council of Rural Research and 
Development Corporations (CRRDC). 

Background 

The AgriFutures Australia Pasture Seeds Program Five-year R&D Plan 2013-2018 is 
nearing completion, and a new plan for the Program is being developed.  As part of 
its review process and planning for the new Program, AgriFutures Australia required 
an impact assessment of its past investment in the Program. 

Aims/objectives 

The primary purpose of this report is to determine if, and to what extent, benefits 
have accrued from Program investment.  This will inform AgriFutures Australia 
management regarding Program performance.  Another purpose of the impact 
assessment is to contribute to the processes undertaken by the CRRDC to 
demonstrate through examples the outcomes and impacts that have emerged or are 
expected to emerge from the Rural Research and Development Corporations 
(RDCs).  Valuation of benefits, together with identification of investment expenditure, 
is required to demonstrate the contribution of the Rural Research and Development 
Corporations to Australian rural industry as well as environmental and social benefits 
to Australia.  In addition, the Australian Government requires feedback on the nature 
and extent of impacts flowing from public funding of R&D. 

Beneficiaries 

The beneficiaries of the report will be AgriFutures Australia management, the 
Australian Government, the CRRDC, the wider Australian community, the pasture 
seeds R&D community, and those within the Australian pasture seeds industry. 

 Methods used 

The approach followed general evaluation guidelines now well entrenched within the 
Australian primary industry research sector including RDCs, Cooperative Research 
Centres (CRCs), State Government Departments and some Universities.  The impact 
assessment used cost-benefit analysis (CBA) as its primary tool.  The assessment 
included both qualitative and quantitative approaches and followed the existing 
CRRDC guidelines (CRRDC, 2014). 

The process entailed the definition of the population of projects in the Program and 
used a logical framework to identify and describe objectives, activities, outputs, 
outcomes and impacts from each project funded as part of the Program investment.  
The nature and extent of impacts realised and/or anticipated was characterised 
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based on the logical framework to identify projects with significant impact.  An 
economic evaluation of the significant impacts against not only the cost of those 
projects but also the costs of all projects in the population was conducted. 

Information was assembled for the population of projects in the Pasture Seeds R&D 
Program completed in the past five years.  Information on each project was 
assembled from original project proposals, final reports, and any progress reports or 
other relevant publications and materials.  Assistance was provided by Program 
personnel in AgriFutures Australia, project principal investigators, industry personnel 
and others.  The potential impacts from each investment were identified and 
described in a triple bottom line context.  Some of the impacts that were considered 
most significant were then valued. 

The Present Value of Benefits (PVB) and Present Value of Costs (PVC) were used to 
estimate investment criteria of Net Present Value (NPV) and Benefit-Cost Ratio 
(BCR) at a discount rate of 5%.  The Internal Rate of Return (IRR) and the Modified 
Internal Rate of Return (MIRR) also were estimated from the annual net cash flows.  
The PVB and PVC are the sums of the discounted streams of benefits and costs.  All 
dollar costs and benefits were expressed in 2017-18 dollar terms.  A 30-year time 
frame was used in all analyses, with impacts estimated for 30 years from the year of 
last investment in the 15 R&D projects.  Costs for the R&D projects included the cash 
contributions of the Program (including both AgriFutures Australia and industry 
investment), as well as any other resources contributed by third parties (e.g. 
researchers or additional industry funds).  

Analyses were undertaken for total impacts that included future expected impacts.  
Conservative assumptions were used to avoid overstating future expected positive 
impacts or benefits. Sensitivity analyses were undertaken for variables with 
significant uncertainty and for variables that were key drivers of the investment 
criteria. 

Two sets of analyses and corresponding investment criteria were reported, both at a 
Program level.  The first analysis refers to the projects where significant impacts 
were identified and valued.  In this analysis, the PVB was compared to the 
investment in the particular projects generating the benefits.  This process estimates 
an upper bound set of investment criteria. 

The second analysis refers to the same set of valued impacts but compares this to 
the total investment in the Program population.  As there are expected to be positive 
benefits from the projects where impacts were not explicitly valued, the results from 
the second analysis are likely to represent lower bound estimates of investment 
criteria for the Program. 

Results/key findings 

A wide range of expected impacts were identified, and a number of these where 
impacts were valued.   

Total funding for the four projects where impacts were valued totalled approximately 
$2.5 m (present value terms) and produced aggregate total expected benefits of 
$58.5 m (present value terms). This gave an estimated NPV of $56.0 m, a BCR of 
23.6 to 1, an IRR of 16.6% and a MIRR of 10.5%.  The four projects valued 
represented approximately 27% of total funding for the 15 projects in the project 
population. 
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When the benefits for the impacts valued were compared to the total investment in all 
projects in the population, this lowered the investment criteria.  Funding for all 
projects in the population totalled approximately $9.0 m (present value terms).  When 
compared to the same value of benefits from the four projects ($58.5 m), the 
investment produced an estimated NPV of $49.4 m (present value terms), a BCR of 
approximately 6.5 to 1, an IRR of 12.6%, and a MIRR of 8.3%. 

It can be concluded, given the assumptions made, that the benefit-cost ratio for the 
investment in the Pasture Seeds R&D Program lies between 6.5 and 23.6 to 1. 

Implications for relevant stakeholders 

The positive results in terms of both the number, range and value of impacts 
identified and valued demonstrate investment in the Pasture Seeds R&D Program 
over the past five years is delivering significant impact and is providing a positive 
return on investment.   

Recommendations 

As highlighted in the evaluation, the Pasture Seeds R&D Program is characterised 
by a wide diversity of outcomes, impacts, and beneficiaries.  Given this, it may be of 
benefit for AgriFutures Australia to consider the value of structuring any future R&D 
plan around outcome areas.  Examples of outcomes areas are: development of new 
pasture species, improved farming systems; improved extension and adoption.  
Outcome maps could be developed for each outcome area and may be useful in 
providing a portfolio view of project investments and identifying which outcomes 
prospective investments seek to address.  This approach could provide increased 
focus on outcomes by researchers and industry, greater alignment among projects, 
and potentially improved communication, efficiency and effectiveness of R&D 
investments. 

 

  



5 

1. Introduction 

Background to Evaluation 

The AgriFutures Pasture Seeds Program Five-year R&D Plan 2013-2018 is nearing 
completion, and a new plan for the Program is being developed. As part of the review 
process and to inform planning for the new Pasture Seeds R&D Program, 
AgriFutures Australia (hereafter referred to as AgriFutures) engaged Agtrans 
Research to conduct an impact assessment of past investment made in the Program 
over the period 2013 to 2018. 

This impact assessment report meets the reporting requirements for AgriFutures 
under the joint initiative of the Council of Rural Research and Development 
Corporations (CRRDC).  The evaluation approach has followed CRRDC evaluation 
guidelines (CRRDC, 2014) and has taken into account minor updates to the 
guidelines made in 2018. 

Background to Pasture Seeds R&D Program  

AgriFutures, and previously RIRDC, have managed a program of pasture seeds R&D 
for several decades. The pasture seeds industry is an established, mature rural 
industry with levy arrangements in place to support R&D.  Over the period 2013-
2018, an average of approximately $0.22 m per annum was invested in the Pasture 
Seeds R&D Program by AgriFutures.  Over the financial years 2012-13 to 2016-17 
this amount included an average annual contribution of $0.15 m raised by pasture 
seed grower levies (DAWR 2017), with the remainder made up from government 
funds and other contributions.  In 2012-13 there were 489 certified seed growers in 
Australia paying levies of between $10 and $15 per tonne of seed sold.  

Pasture Seeds R&D Program funds are invested by AgriFutures in a portfolio of 
projects to deliver benefits aligned with the four objectives of the 2013-18 strategic 
plan: 

1. Focus on growth of domestic and export pasture seeds markets;  

2. Improved industry capacity through skills and leadership training; 

3. Production and processing efficiency and improved sustainability; and  

4. Improved industry knowledge with data, extension and communication 
(RIRDC, 2014a). 

One of the characteristics of the Pasture Seeds R&D Program is a wide diversity of 
projected and realised outcomes as projects address a wide range of pasture 
species, outcome areas and issues. 

As detailed in the RIRDC (now AgriFutures) Pasture Seeds Program Five-year R&D 
Plan 2013-18, the Program focuses on certified temperate pasture legumes including 
medics, lucerne, serradella, subterranean clover and clover (RIRDC, 2014a).  
Certified temperate pasture seeds contribute to the productivity of pasture-based 
livestock industries including beef, sheep and dairy, provide break-crop advantages 
to the grains industry, and provide fodder for export and the domestic dairy and 
equine sectors.   
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The total pasture seeds industry Gross Value of Production (GVP) was estimated at 
$107 m in 2013, with leviable crops valued at $36 m (RIRDC, 2014a).  More than 
70% of the total pasture seeds industry GVP generated in export markets were 
dominated by sales of certified lucerne seed to Saudi Arabia and the United States 
(RIRDC, 2014a). 

The projected outlook for certified temperate pasture legumes over the 2013-18 
period was growth, with a 20% increase in the area of improved pasture to a total of 
21 million ha anticipated by 2018.  This anticipated growth followed a period of no 
growth in GVP over the previous 5-year period (2008-13) (RIRDC, 2014a).   

The average area of land registered for pasture seed production (including legumes 
and non-legume pasture seeds) over the five-year period from 2013 and 2017 was 
38,081 ha (ASA, 2018).  Lucerne accounted for around 60% of this area, with an 
average area of 22,753 ha registered for lucerne production over this period (ASA, 
2018). 

Pasture seed production varied over the five-year period from 2012/13 to 2016/17 
from a low of 17,525 tonnes of seed produced in 2015/16 to a high of 23,268 tonnes 
of seed in 2016/17 (ASA, 2017).  The average pasture seed production per annum 
over the five-year period from 2010 to 2014 was 19,946 tonnes (ASA, 2017).  

The pasture seeds industry has faced several challenges over the period of the 
current Plan 2013-2018.  The industry is reliant on the profitability of related 
commodities such as milk and beef and has a strong dependency on inputs for 
production such as irrigation water.  These factors contribute to inconsistency in seed 
demand, and significant fluctuations in seed production quantities per annum.  Pests, 
diseases, export market demand variability, and other factors also present risks and 
constraints to the Australian pasture seeds industry. 

Five-year Plan 2013-2018 

The AgriFutures Australia Pasture Seeds R&D Program invests in R&D to maximise 
opportunities and minimises risks for a profitable and sustainable pasture seeds 
industry with a reputation for reliable supply of quality pasture species for commercial 
use. 

The Pasture Seeds Program Five-year R&D Plan 2013-18 (RIRDC, 2014a) outlines 
four main objectives (with target funding in brackets): 

 Objective 1: Focus on growth of domestic and export pasture seeds markets 
(15%); 

 Objective 2: Improved industry capacity through skills and leadership training 
(15%); 

 Objective 3: Production and processing efficiency and improved sustainability 
(50%); 

 Objective 4: Improved industry knowledge with data, extension and 
communication (20%). 

Strategies underpin each one of the objectives, indicating specific research areas 
that will be targeted to achieve the long-term objectives of the Plan.  Key 
performance indicators and prospective impacts and consequences are identified for 
each objective.  
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2. Methods 

The impact assessment approach followed general evaluation guidelines that are 
now well entrenched within the Australian primary industry research sector including 
RDCs, Cooperative Research Centres (CRCs) and some Universities. The impact 
assessment used cost-benefit analysis (CBA) as its primary tool, incorporating both 
qualitative and quantitative approaches. The approach follows the current guidelines 
of the Council of Rural Research and Development Corporations (CRRDC, 2014).  

The first step defined the population of projects that were completed over the five 
years from July 2013 to June 2018, sourced from the AgriFutures Clarity project 
database.  The initial project population considered for evaluation, consisted of 29 
R&D project investments.  The population of projects to be included in the final 
Program evaluation was defined as follows: 

 

 To be included in the evaluation population, a project must have received 
funding during (but not after) the period of the relevant R&D Program (ie, 
projects must have received funding between 1 July 2013 and 30 June 2018. 

 Projects need not be completed nor have a final report.  However, sufficient 
information/documentation must be available, in conjunction with cooperation 
from key project personnel, to enable development of logical frameworks and 
an assessment of project impacts.  

 To ensure consistency between past and future evaluations, AgriFutures 
provided any past evaluations of the Program so that the population of 
projects can be checked to avoid duplication.  Any projects that have been 
included in previous evaluations were excluded from the current Program 
impact assessment.  

Applying the above criteria resulted in a population of 15 individual project 
investments.   

The general approach taken was to use a logical framework to identify and briefly 
describe objectives, outputs, outcomes/impacts and benefits from each project 
investment.  The monetary investment in each project by AgriFutures and others was 
reported by financial year.  Outputs included both ‘use’ and ‘process’ outputs.  
Economic, environmental and social impacts associated with the outcomes were 
identified and described.  

A typical characteristic of most AgriFutures Programs is a wide diversity of outcomes 
as projects address a wide range of subprogram areas and issues.  Within the 
Pasture Seeds R&D Program the 15 research projects funded were found to be 
associated with a range of existing and potential pasture species including lucerne, 
subterranean clover, white clover, medics, Tedera, Messina, etc relevant to different 
ecological zones and farming systems.  Further, within each pasture species, 
projects may address issues associated with agronomy, pests, nutrient management, 
diseases, and assessment of domestic and international markets.  The breadth and 
diversity of outcomes can make valuations of impacts difficult and time consuming. 

To address the diversity of projects, a few were selected for valuation of impacts 
based on a qualitative assessment of the impact reported in the logical framework.  A 
demonstrated strong linkage between project activities, outputs, outcomes and 
impact was also a characteristic of projects where impacts were quantified. 
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Availability of data also influenced to some extent which impacts were valued. The 
present value of benefits for the selected few projects were estimated. This 
aggregate present value of benefits was compared against the aggregate value of 
investment in those projects contributing to the benefits valued. This was deemed to 
represent an upper bound set of investment criteria. The aggregate present value of 
benefits was then compared against the aggregate value of investment of all 15 
projects in the population. This produced investment criteria that represented a lower 
bound set of investment criteria.  

The cost-benefit analyses (CBAs) focus on economic impacts. Environmental and 
social benefits are outlined in qualitative terms. A lack of evidence to link projects to 
environmental and social benefits was evident. This created difficulties in making 
reasonable assumptions for valuation of environmental and social benefits and this 
was the primary reason for not valuing such impacts.  

The size and value of the final population included in the analysis is shown in Table 
1, along with the classification of projects according to the objectives of the Pasture 
Seeds R&D Program Five-year R&D Plan 2013-2018.  Some projects were identified 
as aligning with more than one R&D Plan Objective, thus a subjective weighting was 
applied to such projects to distribute their investment value across the four 
objectives.  

Table 1: Number and Value of Projects in the Population by R&D Plan Objective 

Objectives of the 
Pasture Seeds 

R&D Plan (2013-
2018) 

Project Code  
(% Weighting by Objective) 

No. of 
Projects 

Total Value 
of Projects 
($ Nominal) 

Percentage 
of Total 

Value (%) 
(Target 

percentage 
in brackets) 

Objective 1: Focus 
on growth of 
domestic and 
export pasture 
seeds markets  

3760  Tedera (50%) 
9886  Messina (50%) 
9944  Markets (50%) 

1.5 
 
 
 

225,933 12 
(15) 

Objective 2: 
Improved industry 
capacity through 
skills and 
leadership training  

9968  Pasture Improvement 
(50%) 

0.5 
 

 

30,000 2 
(15) 

Objective 3: 
Production and 
processing 
efficiency and 
improved 
sustainability  

3760  Tedera (50%) 
4993  Aphid 
5062  Root Lesion Nematode 
5279  Irrigation clover 
5348  Irrigation lucerne 
6081  Fertiliser lucerne 
8404  Molecular markers 
9839  Disease clover 
9886  Messina (50%) 
9988  Genebank 
 

9 
 

1,563,280 81 
(50) 

Objective 4: 
Improved industry 

6852  Communication 
9625  Plan Editing 

4 112,500 
 

6 
(20) 
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knowledge with 
data, extension and 
communication 

9944  Markets (50%) 
9968 Pasture Improvement 
(50%) 
10049 Benefit-cost analysis 

Total  15 1,931,713 
 (Agri-Futures 

Australia only) 

100.0 
(100) 

(Source: AgriFutures Australia and Other funding) 

As highlighted above in Table 1, the actual allocation of resources to objectives 2 
and 4 is significantly below the target investment identified in the Five-year R&D 
Plan, and the actual allocation of resources to objective 3 is significantly above 
target. 
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3. Description of Projects 

Table 2 provides the code and title of all 15 projects in the population. Table 3 
provides a description of each project in a logical framework format.  Table 3 
contains information and data sourced from project proposals, milestone reports, and 
final reports, all sourced from AgriFutures.  Consultation with Principal Investigators 
and other relevant parties resulted in clarification of the outcomes and impacts 
realised or projected for each project.  Of the 15 projects in the population, three 
were ongoing with 2 to be completed by 30 June 2018 and one to be completed by 
December 2018.    

Table 2: Projects Included in Population of Pasture Seeds R&D Program (2013-
2018) 

Project Code Project Title 

PRJ-003760 Commercial seed technology for Tedera (Bituminaria bituminosa var. 
albomarginata) 

PRJ-004993 A new blue green aphid - a biohazard to the pasture seed industry 

PRJ-005062 Introgression of tolerance to Pratylenchus neglectus into annual medics 

PRJ-005279 Evaluating drop tube and sprinkler irrigation for white clover seed production 

PRJ-005348 Drop tube irrigated lucerne seed, herbage yield and plant persistence 
evaluation 

PRJ-006081 Evaluating different fertilisers in lucerne seed production 

PRJ-006852 Pasture seeds communications plan 

PRJ-008404 Development of molecular markers for cultivar identification 

PRJ-009625 Pasture Seeds Program Five-year Plan editing 

PRJ-009839 Improved subterranean clover seed production from multiple disease 
resistance 

PRJ-009886 Capitalising on the discovery of Messina for the pasture seeds Industry 

PRJ-009944 Towards a sustainable Australian temperate pasture legume planting seed 
market 

PRJ-009968 Pasture Improvement Initiative 

PRJ-009988 Australian Pastures Genebank (2014-15 to 2017-18) 

PRJ-010049 Confidential cost-benefit analysis to investigate the potential market demand 
for the commercialisation of the seed certification and cultivar ID process 
developed in “Development of molecular markers for cultivar identification” 
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Table 3: Description of Each of the 15 Projects 

PRJ-003760: Commercial seed technology for Tedera (Bituminaria bituminosa 
var. albomarginata) 

Project 
details 

Organisation: Western Australian Agriculture Authority, a body corporate 
established under the Biosecurity and Agriculture Management Act 2007 
Period: July 2009 to June 2012 (Final Report dated September 2014) 
Principal Investigator: Daniel Real, Senior Plant Breeder, Future Farm 
Industries CRC (FFI CRC) & Department of Agriculture and Food 
Western Australia (DAFWA) 

Rationale Bituminaria bituminosa var. albomarginata (Tedera) has been used by 
traditional goat farmers in the Canary Islands for hundreds of years as a 
‘wild’ forage legume species.  Over the past 20 years of scientific 
research, Tedera has been identified as a promising new herbaceous 
perennial legume for Australian low rainfall zones (200-450mm pa), and 
may be of increasing value in the future given climate change 
projections and associated reduced rainfall in these zones.  Tedera is a 
drought tolerant perennial forage legume with desirable qualities such 
as the capacity to remain green without shedding leaves during 
summer/autumn in dry Mediterranean climates.  Previous research has 
concluded Tedera tolerates grazing as part of a mixed sward and 
competes well with annual species. A coordinated international scientific 
network has previously conducted work on different aspects of this 
species. The project sought to understand the factors influencing Tedera 
seed production, and to develop large scale and low-cost technologies 
for harvesting and seed processing.   

Objectives 1. To understand factors influencing seed production in Tedera 
2. To develop large scale and low-cost technologies for harvesting 

and seed processing 

Outputs  A Tedera seed production and harvesting package for adoption 
by seed growers developed. 

 Harvesting methodology for Tedera developed that 
accommodates indeterminate flowering of the species. 

 Some accessions of Tedera were successfully harvested at a 
commercial scale with existing technologies (canola and wheat 
harvesters).  Others were better suited to spraying with a 
desiccant herbicide and direct harvesting when dry. 

 Glasshouse and field studies found large variability in the 
following Tedera characteristics: time of flowering, number of 
inflorescences per plant, seeds per inflorescence and seed 
retention – with implications for the Tedera breeding program.  

 Seed production characteristics identified to enable the selection 
of elite lines.  (RIRDC, 2014b.) 

Outcomes  PRJ-003760 research outputs utilised in follow-on research 
funded by MLA and DAFWA into animal, agronomy and plant 
breeding as reported in Real et. al. (2014) and Real et. al. 
(2017).   

 A new variety of Tedera is due for commercial release in 2019.  
An agronomy package will also be developed in time for the 
plant’s commercial release. 

 A second line of Tedera will be available in 2019 with greater 
frost tolerance. 

 Commercial rights to Tedera owned by MLA and DAFWA. 
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 A royalty (4%) from Tedera seed to be returned to AgriFutures 
Australia. 

 40 ha of Tedera seed crop planted in 2017, and a further 40 ha 
planted in 2018.  Seed increase underway by Seednet, and on 
track to have Tedera seed available for commercial sale in 2019 
(Daniel Real, pers. comm., 2018). 

Impacts  Potential increased productivity and profitability for sheep 
grazing due to the adoption of Tedera that produces edible dry 
matter all year round and tolerates extreme drought. 

 Potential decreased inputs (supplementary feeding of livestock) 
in low rainfall zones. 

 An ex-ante benefit-cost analysis conducted by the Future Farm 
Industries Cooperative Research Centre (FFI CRC) in 2010 on 
the Tedera breeding program assumed total costs of $10M on 
research, breeding etc would achieve a Benefit-Cost Ratio of 
more than 10:1 (Daniel Real, pers. comm., 2018).  

PRJ-004993: A new blue green aphid – a biohazard to the pasture seed industry 

Project 
details 

Organisation: South Australian Research and Development Institute 
(SARDI) 
Period: July 2010 to Nov 2013 
Principal Investigator: Alan Humphries, SARDI 

Rationale Blue-green aphids (BGA) have been a widespread pest of legume 
pastures such as lucerne and medics in Australia for many decades.  
Aphids feed on the upper leaves, stems and terminal buds of host plants 
and cause damage by direct removal of nutrients, secretion of bioactive 
compounds (from their saliva) into the plant, transmission of plant 
pathogenic viruses, and secretion of honeydew that can cause 
secondary fungal growth and inhibit photosynthesis (p9 Final Report).  
Aphid control has historically been achieved with aphid resistant pasture 
cultivars and with cultural, biological and chemical control methods.  
In 2009, a new BGA biotype (Acyrthosiphon kondoi Shinji) with 
increased virulence against current pasture legume strains was found in 
south-eastern Australia and was observed to cause unusually severe 
damage and mortality in lucerne seedlings.  Research was funded to 
better understand the distribution of the new BGA biotype across 
temperate pasture areas in south-eastern Australia and determine the 
level of resistance to the new BGA in clover and legume varieties. 

Objectives  To identify the severity of the BGA biohazard to the Australian 
pasture seeds industry. 

 To identify how widely the aphid is distributed across Australia.   

 To develop a molecular marker for identifying the virulent 
biotype; the marker can then be used to provide a quick and 
cost-effective method of identifying this aphid. 

Outputs  The new BGA was confirmed to be widespread in south-eastern 
Australia. 

 Greenhouse experiments and field trials confirmed the new BGA 
is a serious pest of clovers (Trifolium spp.) causing severe 
damage when seasonal conditions favour aphid growth and 
reproduction.  

 Resistance to BGA was found in populations of Trifolium spp. 

 Less than 10% resistance to the new BGA was found in all 15 
lucerne varieties tested.   

 Molecular marker research was inconclusive.  A molecular 
marker for identifying the virulent biotype was not developed. 
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 Increased understanding among agronomists and farmers of the 
potential losses caused by BGA and appropriate control 
measures were achieved across all major lucerne growing areas 
in Australia. 

 Recommendations were produced for farmers and agronomists 
to be vigilant with regular monitoring in autumn and spring for 
high levels of BGA and unusually severe damage and to take 
precautions to control the aphids with a range of control methods 
using integrated pest management strategies. 

 Research publications were produced including:  
o Humphries et al. 2010. 15th Agronomy Conference paper. 
o Humphries et al. 2012. Crop and Pasture Science. 
o Humphries et al. 2016. Crop and Pasture Ecology. 
o Oldach et al. 2014. BMC Plant Biology. 

Outcomes  This research informed follow-on research to develop varieties of 
lucerne resistant/tolerant to the new virulent BGA.  New varieties 
of lucerne, clover and medics with moderate resistance to BGA 
have been released and are utilised by industry delivering 
reduced losses to BGA (Alan Humphries, pers. comm., 2018). 

 Pasture seed growers control aphids and other insect pests 
using herbicides and other pest management strategies.  
Depending on seasonal conditions, losses to a range of BGA 
biotypes occur across a wide range of legume pastures.  
Additional annual workshops by SARDI and Heritage Seeds staff 
have trained over 800 agronomists in the past five years to 
extend the research results. (Alan Humphries, pers. comm., 
2018). 

Impacts  Realised impacts have accrued to lucerne and clover seed 
growers as well as some livestock producers as a result of 
utilising pasture varieties with moderate resistance to BGA.  
Approximately 320,000 hectares of lucerne currently planted to 
SARDI Grazer and SARDI 7 Series 2 varieties with improved 
establishment in part due to improved BGA tolerance.  An 
average reduction in yield loss of around 15% may be realised in 
seasons where BGA is prevalent (Alan Humphries, pers. comm., 
2018).  

 Realised impacts have accrued to lucerne and clover seed 
growers as well as livestock producers growing lucerne and 
clover that have implemented improved pest management 
practices resulting in a reduction in production losses caused by 
BGA, and subsequent improved profitability.  It is estimated 
500,000 ha of lucerne has potentially benefited from increased 
awareness of this new pest (Alan Humphries, pers. comm., 
2018). 

 

PRJ-005062: Introgression of tolerance to Pratylenchus neglectus into annual 
medics 

Project 
details 

Organisation: South Australian Research and Development Institute 
(SARDI) 
Period: July 2010 to June 2013 
Principal Investigator: Klaus Oldach, SARDI 

Rationale The root lesion nematode (RLN) Pratylenchus neglectus is a root 
damaging pathogen with a wide host range and has been found to be 
widespread in agricultural soils.  RLN has been found to cause between 
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10-30% yield losses in cereal crops, valued at over $190M p.a. in South 
Australia and Western Australia.  Medicago (medic) pasture legumes 
are used in rotation with cereals to fix atmospheric nitrogen and improve 
soil parameters.   
The aim of this research project is to improve understanding of 
nematode disease prevalence in lucerne seed production areas; and to 
improve the resistance and tolerance to RLN in annual medics. 

Objectives 1. To conduct a comprehensive survey on nematode diseases in 
the major lucerne seed production zones (south-east region of 
South Australia) to determine the predominance, densities and 
root damage caused by the most common nematodes and soil-
borne fungal pathogens of lucerne. 

2. To develop molecular tools that enable introgression of RLN 
tolerance into annual strand medics (Medicago littoralis) 
breeding lines. 

Outputs The following outputs are associated with Project Objective 1: 

 Survey results identified the prevalence and relevance of the 
most common nematode and fungal lucerne pathogens in the 
main lucerne seed production region.   

 A 16 page report was published titled “Survey of lucerne 
(medicago sativa) root damage and pathogen occurrence in 
lucerne roots and soils collected from south-east South 
Australia” (RIRDC, 2015).  

 Around 30% of the variation in root damage was able to be 
explained and it was recommended further work to determine the 
impact of soil borne diseases be conducted prior to any breeding 
efforts commencing. 

The following outputs are associated with Project Objective 2. 

 Four gene-based molecular markers for RLN tolerance in 
Medicago breeding programs were identified as likely candidates 
involved in reducing the root damage caused by nematodes. 
This finding will allow marker-assisted selection for new variety 
development. 

 A genetic map of a Single Seed Descent population of strand 
medic for utilisation by annual medic breeders was produced. 

 Knowledge whether RLN tolerant lucerne lines carry the same 
tolerance genes as annual medics. 

 Research article published Oldach et.al. (2014).  

Outcomes The main outcomes of this project associated with Project Objective 1 
were: 

 Improved knowledge among lucerne growers of the prevalence 
of lucerne soil-borne diseases as a result of communicating the 
survey results.  It is unclear how this knowledge was used by 
growers. 

Further research is required to achieve the following future expected 
outcomes associated with Project Objective 2: 

 Improved varieties with natural resistance to RLN will result in 
improved yields of annual medic varieties on Pratylenchus-
infested soils. 

Since the conclusion of this project in 2013, no follow-on research has 
commenced.  Medic breeding programs are currently focused on traits 
other than Pratylenchus neglectus tolerance, and as such, are not 
utilising the research outputs of this project (Ross Ballard, pers. comm., 
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2018).   

Follow-on research funded by GRDC/MLA/AWI will commence in 2018 
and seeks to quantify the potential benefits of various pasture breeding 
priorities (Ross Ballard, pers. comm., 2018). 

Impacts  No economic, social or environmental impacts are anticipated to 
be realised in the near term as a result of this research (Ross 
Ballard, pers. comm. 2018).  

 Potential future impacts may be realised if/when a future medic 
breeding program is funded to develop Pratylenchus tolerant 
medics.  Potential future benefits may include: 

o Improved productivity of legume/cereal crop rotation 
systems; and 

o Reduced losses of medic and lucerne seed production 
due to nematode damage. 

 

PRJ-005279: Evaluating drop tube and sprinkler irrigation for white clover seed 
production 

Project 
details 

Organisation: Alpha Group Consulting P/L 
Period: Oct 2009 to Dec 2012 
Principal Investigator: James De Barro 

Rationale Previous research – including PRJ-000776 Irrigation best management 
practices for white clover seed production (James De Barro) July 2006 – 
September 2009 and other research in North America – suggested 
white clover seed yield can be increased when irrigation application 
volumes below the current industry standard are applied.  In addition, 
past research identified drop tube irrigation of lucerne for seed creates 
improved pollination opportunity and increased seed yield per ML 
applied compared to other forms of applied spray irrigation. This project 
sought to investigate the impacts of drop tube irrigation for white clover 
seed production.  Given the forthcoming reductions in available irrigation 
licence volumes for many seed producers, this research issue was of 
particular importance. 

Objectives  To improve the knowledge base of white clover irrigators and 
assist in developing a professional approach to irrigation 
management. 

 To reduce environmental water losses, increase efficiency in 
timing and potentially $ net return/ML applied, enhance 
pollination, reduce impact on groundwater resource. 

 To understand the white clover seed yield and quality of drop 
tube irrigation compared to conventional spray irrigation – both 
on centre pivot irrigation systems. 

 To illustrate the advantages of monitoring soil moisture and 
irrigation scheduling. 

Outputs  Research identified no significant difference in white clover seed 
yield for drop tube or regulated and unregulated spray 
technology. 

 Research highlighted that there was scope for irrigators to use 
soil moisture monitoring to reduce gross irrigation output with no 
reduction in seed yield production.  A 25-30% reduction in 
irrigation volume per irrigation event had no detrimental effect on 
seed yield or quality and increased the returns per ML of 
irrigation water by 35-100% over three seasons. 
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 Four recommendations were developed for irrigated white clover 
seed producers as detailed in the PRJ-005279 Final Report: 
(1) utilise continuous soil moisture monitoring to permit accurate 
irrigation scheduling with the aim of applying appropriate 
irrigation volumes at specific times based on crop water use 
requirements; 
(2) focus attention of irrigation management on the net $ 
return/ML pumped; 
(3) utilise drop tube sprinklers as a means of improving irrigation 
application and net returns; 
(4) produce a suitable fact sheet addressing the key findings of 
this research. 

Outcomes  Findings and recommendations from the research were 
communicated to irrigated seed growers, agronomic advisers 
and irrigation equipment retailers and manufacturers to deliver 
improved irrigation efficiency. 

 The research provided confidence to irrigated white clover seed 
producers that in conjunction with continual soil moisture 
monitoring, there is considerable scope to improve irrigation 
efficiency. 

 Potentially, findings and recommendations from the research are 
integrated into growers’ operations for increased productivity. 

Impacts  Since the conclusion of this research project in 2012 the white 
clover seed production industry has crashed to 10% of its former 
size due to reduced export demand for this pasture seed.  In the 
SA/Victoria border zone, around 90% of the area producing 
white clover seed in 2012 is now growing lucerne. Potential 
impacts of this research may be realised if domestic and exports 
markets are re-developed for white clover seed in the future 
(James De Moro, pers. comm., 2018.) 

 Potential reduction in the volume of irrigation water and 
associated cost in producing white clover seed. 

 Potential for increased seed yields as a result of drop tube 
irrigation system. 

 Potential environmental benefits from improved water use 
efficiency. 
 

PRJ-005348: Drop tube irrigated lucerne seed, herbage yield and plant 
persistence evaluation 

Project 
details 

Organisation: Lucerne Australia Inc 
Period: July 2011 to June 2016 
Principal Investigator: Nicola Raymond, Lucerne Australia 

Rationale The Australian lucerne seed industry comprises over 250 seed 
producers, producing on average over 8,000 tonnes of certified seed per 
year.  Over 85% of seed is produced in a 16,000 ha area in South East 
SA.  With significant areas of Australia’s lucerne seed production 
receiving up to a 50% reduction in water licence, there is a shift toward 
more efficient practices such as drop tube centre pivot irrigation 
systems.  The research sought to obtain and compare lucerne herbage 
and seed yield data of 24 lucerne varieties using the current best 
practice system of drop tube irrigation.   

Objectives  To identify varieties of lucerne that are capable of optimising 
production, both seed and herbage, within a given irrigation 
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schedule with the aim of increasing net returns per megalitre of 
water pumped. 

 To optimise seed production for the Australian lucerne seed 
industry in order to achieve higher net returns per hectare. 

 To measure and compare the seed and herbage yielding 
performance of new and existing commercial lucerne varieties. 

 To measure and compare the seed and herbage yielding 
performance of experimental varieties of lucerne against current 
commercial varieties in order to identify and fast track superior 
genetics to the commercial market. 

 To conduct the proposed trial within a drop tube centre pivot 
irrigation system with current best district practices using the 
knowledge of specialised agronomists, growers and research 
organisations. 

 To complete an annual plant persistence evaluation of different 
winter activity lucerne groups. 

 To measure and compare the seed and herbage yielding 
performance of new and existing lucerne varieties between the 
proposed drop tube centre pivot irrigation trial and the current 
border check irrigation trial. 

Outputs  The performance of 24 lucerne seed varieties under a drop tube 
centre pivot irrigation system at a site 16km north of Keith in 
South Australia was evaluated over a five year period. 

 The research trials determined the best performing lucerne seed 
variety with a Winter Activity Rating of 5, 6 or 7 (semi-
dormant/winter active) was SGI61, followed by Aurora.  The best 
performing seed variety with a Winter Active Rating of 8, 9 or 10 
(highly winter active) was variety SGA110 followed by 
PGWC009.   

 The research trials determined the best performing herbage yield 
variety with a Winter Activity Rating of 5, 6 or 7 (semi-
dormant/winter active) was PGWC008 followed by PGWC007.  
The best performing lucerne herbage yield variety with a Winter 
Active Rating of 8, 9 or 10 (highly winter active) was SGA112 
followed by Siriver MkII.  

 Results were communicated by Lucerne Australia via regular 
Trial Site Field Days, articles and videos to lucerne seed 
growers.  A high number of lucerne growers (65-70 growers) 
attended annual trial site field days which improved grower 
knowledge on lucerne varietal traits, herbage and seed yield, 
performance under drop tube irrigation, water management and 
application of pest control measures. Growers rated the annual 
trial site field days favourably (Jenny Aitken, Lucerne Australia 
pers. comm., 2018). 

 The final report is available on the Lucerne Australia website 
http://www.lucerneaustralia.org.au/pages/lucerne-info/our-trial-
work/centre-pivot-trial.php  

Outcomes  Widespread conversion of traditional spray irrigations systems to 
drop tube irrigation systems in centre pivot irrigation systems 
among lucerne seed producers in South East SA where around 
85% of Australia’s lucerne seed is produced. (Scott Hutchings, 
pers. comm., 2018.) 

http://www.lucerneaustralia.org.au/pages/lucerne-info/our-trial-work/centre-pivot-trial.php
http://www.lucerneaustralia.org.au/pages/lucerne-info/our-trial-work/centre-pivot-trial.php
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 Improved water use efficiency due to reduced sprinkler drift and 
evaporation losses associated with drop tube irrigation systems. 
(Scott Hutchings, pers. comm., 2018.) 

 Increased seed yield as a result of drop tube irrigation reducing 
moisture on the canopy.  Wet canopy results in reduced 
pollination as bees work more effectively on a dry canopy. (Scott 
Hutchings, pers. comm., 2018.) 

 Reduced yield losses due to salt burn.  The application of salty 
irrigation water on lucerne canopy using spray irrigation systems 
during hot summer weather results in yield losses.  These losses 
are reduced as a result of drop tube irrigation minimising the 
water on the canopy.  (Scott Hutchings, pers. comm., 2018.) 

Impacts  Reduced cost of irrigation (water and pumping) to lucerne seed 
growers replacing a conventional spray centre pivot irrigation 
system with a drop tube centre pivot irrigation system. 

 Potential environmental benefits from improved water use 
efficiency. 

 20% increase in lucerne seed yield (between 50-200 kg seed per 
hectare) achieved by 85% of the lucerne growing area in South 
East SA (Scott Hutchings, pers. comm., 2018). 
 

PRJ-006081: Evaluating different fertilisers in lucerne seed production 

Project 
details 

Organisation: Lucerne Australia Inc 
Period: July 2011 to November 2016 
Principal Investigator: Ms Jenny Aitken 

Rationale The latest data relating to fertiliser use in lucerne seeds dates back to 
the 1960s. Fertiliser is the biggest single cost (per ha) in a lucerne seed 
field and there is limited information to advise farmers on most 
appropriate fertiliser type and application.  Fertiliser expenditure typically 
ranges from $30-$200 per hectare.  

Objectives  To determine which fertiliser treatment will deliver maximum 
seed yield. 

 To evaluate which treatment will deliver the most economic seed 
yield in terms of yield output for dollar input.  

 To evaluate the effects of each treatment on forage yield. 

 To measure the effects of the fertilisers via soil and sap tests. 

 To determine the accumulated effects of the four above 
objectives in a long-term production phase. 

 To observe any side effects associated with the different types of 
fertilisers on lucerne seed production – this will be observation 
only and may assist with identifying possible problems with 
different treatments for the future. 

 To deliver objective, accurate and timely results to industry in an 
accessible format. 

Outputs  Trials were conducted on two sites (a flood irrigation site and a 
non-irrigation site) on a property 15km south of Keith in SA. 

 Lucerne Australia organised annual trial site walks for all industry 
participants to view the trial. 

 An annual results booklet was produced, with results 
accumulated over time. 

 The Final Report for the project titled “Evaluation of Different 
Fertilisers for Lucerne Seed Production (2012-2017)” authored 
by Belinda Rawnsley was published by RIRDC in July 2017. 
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 30 fertiliser treatments were trialled over a five-year period.  
Yields and gross margins were assessed.  Fertiliser treatments 
that achieved consistently highest yields over the period 2013-
2017 were identified together with an associated average gross 
margin per hectare. 

 Conclusions and recommendations were published to guide 
fertiliser choice and application by lucerne seed growers. (p. 44, 
Final Report).  

 Results were communicated by Lucerne Australia to lucerne 
seed growers via annual field days, yearly reports, email updates 
to growers and dissemination of the final trial result report on the 
Lucerne Australia website 
http://www.lucerneaustralia.org.au/pages/lucerne-info/our-trial-
work/in-field-fertiliser-trial.php and 
http://www.lucerneaustralia.org.au/media/documents/FertTrial%2
02017_withcover.pdf  

 A high number of lucerne growers (65-70 growers) attended the 
annual trial site field day which improved grower knowledge on 
lucerne varietal traits, herbage and seed yield, performance 
under drop tube irrigation, water management, fertiliser 
management and application of pest control measures. Growers 
rated the annual trial site field days favourably (Jenny Aitken, 
Lucerne Australia, pers. comm., 2018). 

Outcomes  Reduced superphosphate fertiliser use by some growers. 

 Potential molybdenum use by some growers. 

Impacts  Economic benefits to some lucerne seed growers as a result of 
reduced superphosphate fertiliser use. 

 Improvement in the quality of water run-off and groundwater 
quality as a result of reduced fertiliser use. 

 Potential improvement in yield by lucerne seed producers as 
result of applying fertiliser containing the trace element 
Molybdenum. 
 

PRJ-006852: Pasture seeds communications plan 

Project 
details 

Organisation: Flourish Communication  
Period: December 2010 to December 2011 
Principal Investigator: Victoria Taylor 

Rationale A low level of awareness of the Pasture Seeds R&D Program among 
producers and stakeholders was noted by the Pasture Seeds R&D 
Advisory Committee in 2009.  A Pasture Seeds Communication Plan to 
promote the work of the Program to producers, grower groups, peak 
bodies, government representatives, agronomists and researchers was 
developed. 

Objectives The purpose of this project was to develop and implement a 
communications plan aimed at promoting the RIRDC Pasture Seeds 
R&D Program.  The objectives of the project were: 

 To increase awareness of the Program; 

 To maintain links with Program stakeholders; and 

 To engage producers, grower groups, peak bodies, government 
representatives, agronomists and researchers. 

Outputs  The Pasture Seeds R&D Program Communication Plan was sent 
to RIRDC and presented to the Pasture Seeds R&D Advisory 
Committee in February 2011.   

http://www.lucerneaustralia.org.au/pages/lucerne-info/our-trial-work/in-field-fertiliser-trial.php
http://www.lucerneaustralia.org.au/pages/lucerne-info/our-trial-work/in-field-fertiliser-trial.php
http://www.lucerneaustralia.org.au/media/documents/FertTrial%202017_withcover.pdf
http://www.lucerneaustralia.org.au/media/documents/FertTrial%202017_withcover.pdf
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 The Communication Plan included key messages and identified 
audiences/markets and methods of communicating with a 
disparate group of producers. 

 Content was developed to highlight the outcomes and benefits of 
the Pasture Seeds R&D Program. 

 Communication channels were identified including extension 
providers and events, traditional media and digital media outlets. 

 A template for the Fact Sheet and Research Updates was 
developed. 

 A series of six Seed Success fact sheets communicating the 
results of pasture seeds R&D were produced: 

o Abnormal Lucerne Seedlings 
o Setaria spp. Control in Lucerne 
o A Fair Dinkum Seed Contract 
o Golden Dodder Control Options in the United States 
o Drop Tubes Life Efficiency in Irrigated Lucerne 
o Producing Quality Lucerne Hay  

 Factsheets were distributed at industry events to industry 
representatives.   

 The fact sheets and media opportunities gave researchers a 
mechanism to communicate their project findings, where no 
industry channels existed (Victoria Taylor, pers. comm., 2018). 

Outcomes  Increased awareness of the Pasture Seeds R&D Program 
among growers and improved adoption of research outputs. 

 A public relations program that included media interviews 
broadcast by local ABC radio and rural press as well as 
presentations to the Australian Seed Federation Conference 
increased the profile of the Pasture Seed R&D Program beyond 
levy payers (Victoria Taylor, pers. comm., 2018).  

 Increased profile of the Pasture Seeds R&D Program resulted in 
broader discussions that led to changes to the Pasture Seeds 
Levy in 2012 (Victoria Taylor, pers. comm., 2018). 

Impacts  Improved productivity and profitability of pasture seed growers 
as a result of improved adoption of research outputs. 
 

PRJ-008404: Development of molecular markers for cultivar identification 

Project 
details 

Organisation: Gin Silco Pty Ltd 
Period: June 2012 to June 2015 
Principal Investigator: Kioumars Ghamkhar 

Rationale Subterranean clover (Trifolium subterraneum L.) is the most widely 
sown pasture legume species in Australia, sown over an area of 22 
million ha.  As of June 2012, there were 42 cultivars of subterranean 
clover released.  Further gains are expected in the future if plant 
breeders, seed companies and farmers can identify cultivars before 
growing the seed.  Genomic tools will facilitate the detection of seed 
purity within each cultivar.   

Objectives  To capture molecular variation within and between cultivars of 
subterranean clover for in-farm utilisation and efficiency. 

 To quantify seed purity/impurity in subterranean clover seeds 
collections. 

 To develop a rapid method for early cultivar identification. 

 To identify the smallest subset of the elite markers with the 
capability to discriminate among maximum number of cultivars. 
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Outputs  Molecular variation among all 41 cultivars was captured and 
recorded. In some cases, a combination of two markers was 
enough to separate three similar looking cultivars at their seed 
stage. 

 These markers may be used in future for quality assurance and 
seed certification at cultivar level. 

 Out of the 41 cultivars screened using 10 Single Sequence 
Repeat (SSR) markers, 36 qualified as pure or relatively pure 
and only five were found to have high levels of impurity. 

 Though this is less than 10% of the cultivars screened, it is still 
potentially an issue in the seed certification and inspection 
industry and highlights the need for marker-based seed 
purification. 

 A subset of subterranean clover SSR markers were identified. 

 A protocol for rapid cultivar identification and seed purity tests in 
subterranean clover at seed stage was developed and is 
available for use. 

 Research outputs were communicated to two scientific 
conferences: 

o 4th International Symposium of Forage Breeding 2013, 
Melbourne, Australia. 

o 8th Molecular Breeding of Forages and Turf Conference 
2014, Istanbul, Turkey (Kioumars Ghamkhar, pers. 
comm., 2018). 

Outcomes  Potentially, quality assured and certified seed with percentage of 
purity indicated on the seed packet will be made available to 
growers in the future as a result of follow-on research. 

 Potential improved confidence in the quality of subterranean 
clover seed. 

Impacts  Potential reduction in costs associated with subterranean clover 
seed testing.  Both the current market and the interest by the 
seed industry in seed testing and verifying the quality and 
identity of seeds is limited (Kioumars Ghamkhar, pers. comm., 
2018).  

 Potential economic impacts to growers that use verified 
subterranean clover seed for seed production; growers are able 
to verify cultivar and seed quality to customers and potentially 
achieve a price premium (Kioumars Ghamkhar, pers. comm., 
2018).   
 

PRJ-009625: Pasture Seeds Program Five-year Plan editing 

Project 
details 

Organisation: AgEconPlus Pty Ltd 
Period: March 2014 to May 2015 
Principal Investigator: Michael Clarke 

Rationale The RIRDC Board provided specific feedback to improve the Draft 
Pasture Seeds Program R&D Plan 2014-2019.  A consultant was 
engaged to finalise the Pasture Seeds Program R&D Plan. 

Objectives To provide a plan on a page based on the five-year plan for presentation 
to the RIRDC Board and editing of the current draft plan to address the 
Board’s concerns including the following: 

 Reading and understanding the existing draft plan; 

 Restructuring the plan so that it is consistent with the current 
RIRDC five-year plan template; 
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 Clarification and reworking of draft plan objectives, strategies 
and KPIs; 

 Tackling specific Board concerns including export potential; 

 Liaise with the Senior Program Manager to clarify issues and 
finalise the plan. 

 Address feedback from the RIRDC Board on the draft plan and 
finalise the plan. 

Outputs  Revised Pasture Seeds Program Five-year Plan published June 
2014 and made available on the website. 
http://www.agrifutures.com.au/publications/pasture-seeds-randd-
program-five-year-randd-plan-2013-2018/ 

 Pasture Seeds Program Five-year R&D Plan on a page 
(Appendix 7 of the Five-year R&D Plan). 

Outcomes  Improved clarity and understanding of the Five-year Plan for the 
Pasture Seeds R&D Program among key audiences such as 
industry, government and researchers. 

Impacts  Clearer understanding of the Pasture Seeds Program Five-year 
Plan 2013-18 is expected to deliver the following benefits:  

o Improved allocation of R&D funding to priority areas 
within the Pasture Seeds R&D Program; 

o Improved return on R&D investments in pasture seeds 
R&D. 
 

PRJ-009839: Improved subterranean clover seed production from multiple 
disease resistance 

Project 
details 

Organisation: University of Western Australia 
Period: June 2015 to December 2018 (current) 
Principal Investigator: Martin Barbetti 

Rationale The foliar and root rot diseases of subterranean clover cause significant 
losses in the seed (and livestock) industries.  Fungal foliar diseases can 
cause significant seed yield losses as seed production stands are 
normally heavily clover dominant thick stands that are most conducive to 
disease development.  Soil-borne root pathogens can cause seedling 
losses exceeding 90%.  This has a major impact on seed production 
stands and grazing paddocks as a result of greater weed competition, 
weaker root systems and reduced biomass and seed production.  The 
development of disease resistant cultivars of subterranean clover will 
deliver reduced production losses. The project sought to leverage 
investments by MLA and Australian Research Council (ARC) in pre-
breeding molecular biology tools. 

Objectives The project sought to achieve the following objectives for the two most 
important foliar diseases of subterranean clover (clover scorch and rust) 
and the two most important root rot diseases of subterranean clover 
(Phytophthora clandestina and Pythium irregulare): 

 To determine the level of diversity within subterranean clover for 
resistance to above diseases, which are key to seed production 

 To determine the number and genome location of the genes for 
resistance to each target disease; 

 To identify potential parents for crossing to introduce new genes 
for resistance to important diseases of subterranean clover; and 

 To identify molecular markets closely linked to genes or 
Quantitative Trait Loci (QTLs) for disease resistance.  

http://www.agrifutures.com.au/publications/pasture-seeds-randd-program-five-year-randd-plan-2013-2018/
http://www.agrifutures.com.au/publications/pasture-seeds-randd-program-five-year-randd-plan-2013-2018/
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Outputs  A measure of subterranean clover diversity for resistance to 
foliage diseases (clover scorch and rust) and root rot pathogens 
(Pythium irregular, Phytophthora clandestine and Rhizoctonia 
solani) has been achieved (Martin Barbetti, pers. comm., 2018). 

 An understanding of the number of different genes and/or QTLs 
that determine resistance to each of these four major diseases is 
developing and expected to be achieved by December 2018 
(Martin Barbetti, pers. comm., 2018). 

 Identification of potential parents with disease resistance is 
anticipated by December 2018 (Martin Barbetti, pers. comm., 
2018). 

 Discovery of molecular markers closely linked to genes or QTLs 
for resistance to each of these four major diseases is well 
underway and anticipated to be achieved by December 2018 
(Martin Barbetti, pers. comm., 2018). 

Outcomes  Future research is anticipated to utilise the results of this 
research project, and deliver new disease resistant cultivars of 
subterranean clover.  New commercially available cultivars are 
expected to deliver significantly reduced yield losses due to soil 
borne diseases. 

Impacts  Potential economic impacts to growers of subterranean clover 
seed may be realised as a result of follow on research. 

 More disease-resistant cultivars will potentially achieve a 
reduction in losses from diseases and an average 25% increase 
in productivity across the majority of the 29 million ha of land 
under subterranean clover production.  Impacts are expected 
across the Autumn-Winter feed gap period when soil borne 
diseases do most severe damage (Martin Barbetti, pers. comm., 
2018.) 
 

PRJ-009886: Capitalising on the discovery of Messina for the pasture seeds 
industry 

Project 
details 

Organisation: South Australian Research and Development Institute 
Period: July 2014 to May 2018 (current) 
Principal Investigator: Ross Ballard 

Rationale Previous research conducted by the FFI CRC determined Messina 
(Melilotus siculus), an annual pasture legume with unprecedented 
tolerance of waterlogging and salinity, indicate potential to transform up 
to 6m hectares of salt land pastures that currently lack a suitable legume 
and are unproductive.  Numerous farmer field days in Western Australia 
and South Australia showcasing the potential of Messina resulted in 
farmer support for the continued development of Messina.  Messina 
accession SA 40,002 has been recommended for release. Also, 
previous research discovered and selected a new rhizobium, critical to 
the ultimate success of Messina. This project sought to address an 
existing gap in knowledge pertaining to herbicide interactions and the 
pH tolerance of rhizobia and plant symbiosis. 

Objectives The purpose of the project is to better understand the agronomy and 
management of Messina to encourage greater adoption by the farming 
community and pasture seeds industry.  The specific objectives of the 
project are: 

 To determine the tolerance of Messina to herbicides registered 
for pasture legumes (field based). 
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 To determine the plant/rhizobia symbiosis under low pH 
conditions. 

 To examine the role of seed treatments (lime and Apron 
fungicide) in the reliable establishment of Messina under low pH 
conditions. 

Outputs  The tolerance of Messina to herbicides during crop 
establishment, broadleaf and grass weeds post-establishment 
was identified.  A range of herbicides were found to be safe to 
use, and others were identified as harmful to the Messina crop 
(Ross Ballard, pers. comm., 2018). 

 Plant/rhizobia symbiosis under low pH conditions was identified, 
as was the role of seed treatments in the reliable establishment 
of Messina under low pH conditions.  The recommendation was 
developed that growers should not contemplate growing Messina 
at soil pH less than 5.5.  If soil pH is around 5.5 then the 
recommendation is to seed treat to achieve reliable 
establishment (Ross Ballard, pers. comm., 2018). 

 The above research outputs have been incorporated into an 
updated Messina factsheet produced by Seednet (Ross Ballard, 
pers. comm., 2018; Seednet, 2017).  This factsheet is publicly 
available at: 
https://www.seednet.com.au/sites/seednet/files/2018-
01/documents/Neptune-messina-factsheet.pdf 

 The final report for this project is on track to be delivered to 
AgriFutures Australia in May 2018.  A draft paper titled “Messina 
establishment and management – some tips for success” was 
included in the most recent Milestone Report to AgriFutures 
Australia December 2017 and summarises the key research 
findings and implications for growers. 

Outcomes  In 2017, 35 tonnes of Messina seed were sown at a rate of 
5kg/ha over an area of around 7,000 ha. 

 It is anticipated the area sown to Messina will increase to around 
20,000 ha per annum.  The maximum area anticipated to be 
sown to Messina is around 60,000 ha based on reported seed 
sales, and there is the possibility the maximum area of Messina 
is over 500,000 ha in the longer term (Ross Ballard, pers. 
comm., 2018). 

 Three demonstration sites in SA confirmed Messina could 
transform waterlogging and alkaline soils, demonstrating the 
potential value of Messina.                 

Impacts  Economic impacts realised by sheep graziers as a result of 
pasture productivity gains in waterlogged and/or saline affected 
pastures in southern Australia.  

 Messina is expected to contribute to improved soil health as a 
result of the contribution of Messina to fixed organic nitrogen for 
companion grass and shrub species currently nitrogen deficient.  
 

PRJ-009944: Towards a sustainable Australian temperate pasture legume 
planting seed market 

Project 
details 

Organisation: SGA Solutions Pty Ltd 
Period: March 2015 to December 2015 
Principal Investigator: David Hudson 

Rationale The project sought to contribute knowledge and insight to the export 
market for Australian temperate legume pasture seed.  More than 70 per 

https://www.seednet.com.au/sites/seednet/files/2018-01/documents/Neptune-messina-factsheet.pdf
https://www.seednet.com.au/sites/seednet/files/2018-01/documents/Neptune-messina-factsheet.pdf
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cent of certified temperate legume pasture seed produced in Australia is 
exported of which 90 per cent is legume seed.  The domestic and export 
markets appear to have potential for additional growth. 

Objectives  To identify and scope the current Australian domestic and export 
lucerne seed market, including market segments, supply chain 
structure, participants, volumes and value. 

 To identify and profile current export customers for Australian 
lucerne seed focusing on their view of Australian temperate 
pasture legume seed as it relates to all aspects of supply and 
market opportunities. 

 To identify and profile current export competitors for Australian 
lucerne seed in export markets (Imperial Valley, US), including 
agronomy practices, costs of production and marketing 
strategies implemented to compete with Australian-sourced 
pasture seed. 

 To identify and profile current Australian lucerne supply chain 
including seed growers, marketers and customers (export hay, 
irrigated and dryland forage, pasture and cropping systems), 
including strategies implemented to compete in the export and 
domestic markets in which they participate. 

 To identify and evaluate export and domestic markets including 
identifying strategies for adoption by the Australian lucerne seed 
industry, Lucerne Australia and RIRDC Pasture Seeds R&D 
Advisory Committee; the outcomes of which will: 

o provide continuity and growth in domestic and export 
market demand for Australian lucerne seed; 

o provide a competitive advantage to Australian lucerne 
seed growers exporting their product; and 

o lead to investment in capability and capacity in the 
domestic lucerne seed industry. 

Outputs  Final Report titled “Toward a sustainable Australian temperate 
pasture legume plant seed market.  The Australian Lucerne 
Seed Industry”.  This 85-page report was published in April 2017 
(RIRDC Publication No 17/007) and is currently available on the 
AgriFutures website. 

 Seven recommendations were provided in the Final Report 
(p77): 
1. Evaluate future domestic and export markets for traditional 

and new proprietary varieties. 
2. Develop an accredited training program for seed producers. 
3. Pursue the development of pastures as a cross-sectoral 

platform within the National Research Development & 
Extension (RD&E) Strategy Framework. 

4. Re-position Australian lucerne products in the market – 
promote the value of Australian proprietary lucerne varieties 
to domestic and export livestock industries (primarily dairy). 

5. Collaborate with Austrade and Food Innovation Australia to 
pursue market development opportunities. 

6. Lucerne Australia to broaden its membership across the 
lucerne industry supply chain and stakeholders (especially 
seed producers). 

7. Manage the risk of potential market disruption/potential 
benefits from GM lucerne.  
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 Principal investigator David Hudson presented the key findings 
to the Lucerne Australia Board and other stakeholders. 

Outcomes  Actual outcomes of the project are currently unknown (David 
Hudson, pers. comm., 2018).  

Impacts  Potential impacts include future growth of the domestic and 
international markets for Australian temperate legume pasture 
seed, predominantly lucerne seed. 

 

PRJ-009968: Pasture Improvement Initiative 

Project 
details 

Organisation: Pasture Renewal Initiative Ltd 
Period: September 2014 to May 2017 
Principal Investigator: David Hudson, Executive Officer. 

Rationale The Pasture Improvement Initiative (PII) is a pasture and livestock 
industry collaboration that aims to boost the productivity, profitability and 
sustainability of Australia’s pasture feedbase and in doing so create 
value for its stakeholders along the supply chain.  There was a need to 
integrate research-based information into a tailored toolbox of current 
pasture improvement strategies to create awareness and enable 
farmers to realise the full potential of their pastures, livestock and crops 
within a local context. This project sought to position the PII as the 
primary national ‘clearing house’ to deliver key messages, tools and 
support about pasture improvement strategies to producers using a 
range of tools and mechanisms. 

Objectives The objectives of the project are to: 

 Raise awareness about the potential benefits and value of 
adopting various pasture improvement tools. 

 Establish the PII as a key source of pasture management 
information – an Information “Clearing House”. 

 Increase the number of ‘advisors’ recommending pasture 
improvement strategies. 

 Increase the number of farmers adopting improved pasture 
management practices. 

 Increase the overall knowledge of the pasture improvement tool 
box across the supply chain through providing access to 
information, education programs and collaborating in 
demonstration sites. 

Outputs Key messages, tools and support have been delivered via: 

 PII website which delivers timely information on pasture 
improvement http://pastureimprovementinitiative.com.au.  The 
PII Toolbox contains: 

o Pasture renovation tools (e.g. decision trees) 
o Fertiliser tools (e.g. Five Easy Steps software tool) 
o Grazing management tools (e.g. Feed budget tables) 
o Weed control tools (e.g. Weed identification app) 
o Pest management tools (e.g. MyPestGuide app) 
o Pastures and animal health information (e.g. Perennial 

ryegrass toxicity factsheet) 
o Factsheets on a range of topics. 

 Case studies highlighting successes of local producers, 
supported by ‘science behind the story’ technical information 
published on the PII website.  A total of 15 case studies on a 
range of topics including species selection, grazing management 
and weed control across NSW, SA, Tasmania, Victoria, WA and 
Queensland were compiled and published.  

http://pastureimprovementinitiative.com.au/
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 PII workshops and training for advisors and supply chain 
stakeholders on the contents and use of the Pasture 
Improvement Tool Box. 

Outcomes  PII activity slowed early 2017, and the outcomes of this work are 
unknown (David Hudson, pers. comm., 2018). 

Impacts  Potential pasture and livestock productivity impacts as a result of 
improved awareness and access to information and tools to 
support more productive, profitable pasture production systems, 
with focus on temperate regions.  

 

PRJ-009988: Australian Pastures Genebank (2014-15 to 2017-18) 

Project 
details 

Organisation: SARDI Plant Research Centre 
Period: July 2014 to June 2018 
Principal Investigator: Steve Hughes 

Rationale The Australian Pastures Genebank (APG) is the national facility 
established to conserve the diversity of Australia’s current and 
prospective pasture and forage species for use nationally and 
internationally as the basis for enhanced agricultural productivity and 
environmental preservation.  The APG enables Australia to contribute to 
meeting its obligations under the International Treaty on Plant Genetic 
Resources for Food and Agriculture.  The aims of this International 
Treaty are to: 

 Recognise the enormous contribution of farmers to the diversity 
of crops that feed the world; 

 Establish a global system to provide farmers, plant breeders and 
scientists with access to plant genetic materials; 

 Ensure that recipients share benefits they derive from the use of 
these genetic materials with the countries where they have been 
originated.   
Source: http://www.fao.org/plant-treaty/overview/en/    

The APG supports the conservation and management of Australia’s 
pastures and forage genetic resources to international standards for the 
benefit of Australian industry and food security.  In 2012 the 
Commonwealth gave in principle agreement to co-invest with the States 
in the APG, and in 2014 the RDCs committed to Phase 1 of the APG.  
This project PRJ-009968 represents the AgriFutures Australia Pasture 
Seed Program’s annual contribution to the APG. The Pasture Seeds 
component of Phase 1 of APG was co-funded by the AgriFutures 
Pasture Seeds R&D Program (50%) and the Agrifutures New Plants 
Program (50%).  AgriFutures contributed around 2.6% of the total cost 
of the APG, with the main contributors being MLA (50%), AWI (18%), 
DA (16%) and GRDC (16%). 

Objectives  To contribute to the Australian Pastures Genebank that will 
strategically acquire, document, conserve, maintain and 
distribute plant genetic resources of pasture and forage species 
of actual or potential value to Australian agriculture.  This 
includes plants to be grown for livestock, crop rotation and the 
environment.  

http://www.fao.org/plant-treaty/overview/en/
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Outputs  Rationalisation of existing collections.  Seed and data has been 
successfully transitioned from 11 significant collections across 
Australia and consolidated into the APG.  The APG collection 
hosted 83,465 unique accessions as of 2017. 

 Risk management.  Currently over one third of the APG 
collection is safety-duplicated off site.  The APG deposited 
around 3,000 accessions of lucerne and the core annual 
Medicago collection into the Svalbard global seedbank in 
February 2014, and over 22,100 accessions of APG temperate 
pasture legumes were backed up in cold storage at CSIRO’s 
Black Mountain facilities in the ACT.  The Svalbard Global Seed 
Vault (SGSV) is based in the town of Longyearbyen on the 
Norwegian island of Spitsbergen within the Svalbard 
archipelago.  APG deposited over 25,000 accessions in 
February 2018 as part of the 10-year anniversary of the SGSV 
opening (Steve Hughes, pers. comm., 2018). 

 More efficient utilisation.  The APG has developed an online 
seed ordering system (https://apg.pir.sa.gov.au/gringlobal/) 
allowing users to search the collections catalogue of passport 
data, identify accessions of interest and request seed samples. 

Outcomes  APG has provided seed of over 5,600 accessions to 111 
different farmers, plant breeders and/or scientists from 94 
government, University and private institutions in 26 countries 
including Australia. International usage is around 30% (Steve 
Hughes, pers. comm., 2018).   

 Countries directly using APG materials include: Algeria, 
Argentina, Australia, Belgium, Canada, China, Colombia, 
Finland, France, Germany, India, Iran, Italy, Netherlands, New 
Zealand, Pakistan, Russia, South Korea, Switzerland, Tanzania, 
Thailand, Turkey, United Arab Emirates, United Kingdom, United 
States, Uruguay (Steve Hughes, pers. comm., 2018). 

 APG has also provided seed to support Australian researchers 
working on international projects (e.g. ACIAR) to improve food 
security and raise production of small landholders in developing 
countries including Laos, Vietnam, Vanuatu, Kazakhstan, Chile 
and Inner Mongolia (Steve Hughes, pers. comm., 2018).  

 The objective of the project has been achieved, and Phase 1 of 
the APG has rationalised and consolidated existing collections of 
genetic resources of pasture and forage species of actual or 
potential value to Australia agriculture, and is operating to 
international genebank standards and fulfilling Australia’s 
obligations of the Treaty. 

Impacts  Potential benefits to Australian pasture seed producers are 
anticipated as a result of APG genetic materials being utilised by 
plant breeders to deliver improved varieties of pasture plants 
faster.  It is anticipated the impact of the APG on pasture 
productivity improvements through genetic gain ranges from 0.5-
1% per annum to 1-2% per annum based on review interviews 
completed for the confidential independent external review of the 
APG in 2017 (Rainbow & Begley, 2017).  The review reported an 
expected return on investment of 20:1 for industry and RDC 
investors.  This review is expected to be made publicly available 
in June 2018 (Kim Ritman, pers. comm., 2018). 
 

https://apg.pir.sa.gov.au/gringlobal/search.aspx
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PRJ-010049:  Confidential cost-benefit analysis to investigate the potential 
market demand for the commercialisation of the seed certification and cultivar ID 
process developed in “Development of molecular markers for cultivar 
identification” 

Project 
details 

Organisation: SGA Solutions Pty Ltd 
Period: Mar 2015 to April 2015 
Principal Investigator: David Hudson 

Rationale RIRDC engaged the services of SGA Solutions Pty Ltd in March 2015 to 
conduct an analysis to determine the potential role and contribution of 
RIRDC project proposal “PRJ-009750 Molecular Markers for cultivar ID 
and seed certification in pasture legumes” to the Australian temperate 
pasture legume industry.  Recommendations as to whether the project 
proposal should be supported by RIRDC were not required (as stated in 
the Disclaimer section of the Confidential Final Report, page 2). 

Objectives Prepare an analysis and report on the following: 

 Undertake a SWOT and barriers analysis to the introduction of 
the technology to the Australian pasture market, based on the 
potential applications in the future (molecular plant breeding, GM 
detection etc), current research and the new research proposal; 

 Prepare a cost benefit analysis which is to be based on the 
potential applications in the future (molecular plant breeding, GM 
detection etc), current research and the new research proposal; 

 Prepare a comparative technical analysis of other DNA based 
technology (e.g. DArT) and how this technology differs from the 
proposed technology (process number, cost etc). Incorporate a 
comparison of the technology that may be the greatest 
competitor; and 

 Prepare a general and high-level assessment of the role of DNA-
based cultivar identification systems in creative value for 
agriculture, where possible identify comparable case studies. 

Outputs  A 50-page confidential report was delivered to RIRDC April 2015 
titled A confidential review and evaluation of RIRDC project 
proposal PRJ-009750 ‘Molecular markers for cultivar ID and 
seed certification in pasture legumes’ Within the context of the 
potential role and contribution of the projects outcomes to the 
Australian temperate pasture legume industry. 

Outcomes  AgriFutures utilised the information contained within the Final 
Report as a contribution to the decision to fund the project titled 
Molecular markers for cultivar ID and seed certification in pasture 
legumes.  The project start date was July 2015 with the Final 
Report due to AgriFutures in May 2020.  This research is being 
conducted by AgResearch Limited, and follows on from PRJ-
008404 (Development of molecular markers for cultivar 
identification) as reported as one of the 15 projects in the current 
population.  The objectives of the new research project are: 

o To identify elite and discriminative molecular markers for 
red and white clover and Lucerne based on subterranean 
clover elite SSR marker development system for 
utilisation in Australian and international forage seed 
industry’s molecular breeding programs; 

o To develop and streamline a protocol for cultivar ID for 
important forage and pasture legume species in Australia 
and overseas; 
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o To introduce a reliable methodology for seed quality 
assurance, purity test and certification in these species 
specifically for seed companies with a focus on the export 
market. 

 See http://www.agrifutures.com.au/related-projects/molecular-
markers-for-cultivar-id-and-seed-certification-in-pasture-legumes/ 
for details. 

Impacts  The potential impact of future work in the area of molecular 
markers for cultivar evaluation is that new pasture varieties will 
be available earlier then otherwise, which may have a large 
impact on the economics of plant breeding and the earlier 
realisation of pasture and livestock productivity gains.  

 The potential impact of future work in the area of molecular 
markers for cultivar evaluation is a reliable, fast and cheap 
protocol for seed quality assurance.  This protocol is expected to 
verify the identity of cultivars and the level of seed purity which 
will potentially facilitate export market growth through a seed 
certification scheme.  
 

 
 

http://www.agrifutures.com.au/related-projects/molecular-markers-for-cultivar-id-and-seed-certification-in-pasture-legumes/
http://www.agrifutures.com.au/related-projects/molecular-markers-for-cultivar-id-and-seed-certification-in-pasture-legumes/
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4. Project Investment Costs  

The following tables show the annual investment by project for both AgriFutures (Table 4) and for researchers and other investors (Table 5). 
Table 6 provides the total investment by year from both sources.  
 

Table 4: Investment by AgriFutures by Project for Years Ending June 2009 to June 2019 (nominal $) 

Source: AgriFutures Research Agreements 

Project 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total 

PRJ-003760 0 80,000 82,000 35,000 25,000 25,000 0 0 0 0 0 247,000 

PRJ-004993 0 0 74,400 73,500 37,000 38,700 0 0 0 0 0 223,600 

PRJ-005062 0 108,326 0 61,138 32,000 32,262 0 0 0 0 0 233,726 

PRJ-005279 0 28,000 28,000 14,000 15,300 0 0 0 0 0 0 85,300 

PRJ-005348 12,000 9,000 9,000 9,000 9,000 0 0 0 0 0 0 48,000 

PRJ-006081 0 0 0 75,000 50,000 50,000 30,000 29,100 28,000 25,000 0 287,100 

PRJ-006852 0 0 20,600 11,300 2,000 0 0 0 0 0 0 33,900 

PRJ-008404 0 0 0 50,000 0 50,308 60,000 0 0 0 0 160,308 

PRJ-009625 0 0 0 0 0 8,600 0 0 0 0 0 8,600 

PRJ-009839 0 0 0 0 0 0 20,000 77,599 98,598 60,000 39,816 296,013 

PRJ-009886 0 0 0 0 0 0 9,417 45,995 58,569 35,884 0 149,865 

PRJ-009944 0 0 0 0 0 0 35,000 20,000 0 0 0 55,000 

PRJ-009968 0 0 0 0 0 0 20,000 20,000 20,000 0 0 60,000 

PRJ-009988 0 0 0 0 0 0 10,267 10,267 10,267 0 0 30,801 

PRJ-010049 0 0 0 0 0 0 12,500 0 0 0 0 12,500 

Total 12,000 225,326 214,000 328,938 170,300 204,870 197,184 202,961 215,434 120,884 39,816 1,931,713 
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Table 5: Investment by Researchers and Others by Project for Years Ending June 2009 to June 2018 (nominal $) 

Project 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Total 

PRJ-003760 0 114,094 122,376 130,178 0 0 0 0 0 0 336,648 

PRJ-004993 0 0 118,999 119,946 123,929 0 0 0 0 0 362,874 

PRJ-005062 0 130,808 0 137,440 144,638 0  0 0 0 412,886 

PRJ-005279 0 0 13,323 7,833 8,833 0 0 0 0  29,989 

PRJ-005348 0 24,725 23,725 23,725 23,725 23,725 0 0 0 0 119,625 

PRJ-006081 0 0 0 34,000 34,000 34,000 34,000 17,000 17,000 0 170,000 

PRJ-006852 0 0 0 0 0 0 0 0 0 0 0 

PRJ-008404 0 0 0 0 0 0 0 0 0 0 0 

PRJ-009625 0 0 0 0 0 0 0 0 0 0 0 

PRJ-009839 0 0 0 0 0 0 159,296 167,733 177,754 0 504,783 

PRJ-009886 0 0 0 0 0 0 4,853 39,526 39,760 16,970 101,109 

PRJ-009944 0 0 0 0 0 0 15,000 15,000 0 0 30,000 

PRJ-009968 0 0 0 0 0 0 130,000 200,000 250,000 0 580,000 

PRJ-009988 0 0 0 0 0 0 779,474 779,474 779,474 0 2,338,422 

PRJ-010049 0 0 0 0 0 0 0 0 0 0 0 

Total 0 269,627 278,423 453,122 335,125 57,725 1,122,623 1,218,733 1,263,988 16,970 5,016,336 

Source: AgriFutures Research Agreements 
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Table 6: Annual Investment in Pasture Seeds Program – Summary (nominal $) 

Year ending 
June 

AgriFutures Researchers and 
Others 

Total 

2009 12,000  12,000 

2010 225,326 269,627 494,953 

2011 214,000 278,423 492,423 

2012 328,938 453,122 782,060 

2013 170,300 335,125 505,425 

2014 204,870 57,725 262,595 

2015 197,184 1,122,623 1,319,807 

2016 202,961 1,218,733 1,421,694 

2017 215,434 1,263,988 1,479,422 

2018 120,884 16,970 137,854 

2019 39,816 0 39,816 

Total 1,931,713 5,016,336 6,948,049 
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5. Impacts 

Summary of Impacts  

Table 7 summarises the contributions to the principal impacts delivered by each of 
the projects. Projects are identified as contributing to one or several of the impact 
categories and the future anticipated impact is represented as follows: 
 
Significant Impact:      
Some Impact:        
Minor or Undetermined Impact:     
 

Table 7: Summary of Impacts and Potential Impacts from Individual Projects 

Project Code Increased 
yield/avoided 

yield loss 

Reduction in 
input costs 

Decrease in 
adverse 

environmental 
impacts from 
production 

Increased scientific 
and industry 

capacity (e.g. market 
research, R&D 

resource efficiency) 

PRJ-003760     

PRJ-004993     

PRJ-005062     

PRJ-005279     

PRJ-005348     

PRJ-006081     

PRJ-006852     

PRJ-008404     

PRJ-009625     

PRJ-009839     

PRJ-009886     

PRJ-009944     

PRJ-009968     

PRJ-009988     

PRJ-010049     

 
The projects are grouped below in Table 8 according to their estimated level of 
impact against the objectives of the Program as outlined in the Five-year Plan for the 
Program.  Categories used to classify estimated level of impacts were: 
undetermined; minor impact; moderate impact; and significant impact. 
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Table 8: Project Impacts by Pasture Seeds R&D Program Five-year R&D Plan 
Objectives 

Objective Project Assessment of 
Impact by Project 

(Undetermined/Minor/ 
Moderate/Significant) 

1. Focus on growth of 
domestic and export 
pasture seeds markets 
(15%) 

PRJ-3760 Tedera (50%) 
PRJ-9886 Messina (50%) 
PRJ-9944 Markets (50%) 
 

Significant 
Significant 

Undetermined 

2. Improved industry 
capacity through skills and 
leadership training (15%); 

PRJ-9968 PII (50%) 
 
 
 

Minor or undetermined 

3. Production and 
processing efficiency and 
improved sustainability 
(50%); 

PRJ-3760 Tedera (50%) 
PRJ-4993 Aphid  
PRJ-5062 RLN 
PRJ-5279 Irrigation clover 
PRJ-5348 Irrigation lucerne 
PRJ-6081 Fertiliser lucerne 
PRJ-8404 Molecular markers 
PRJ-9839 Disease clover 
PRJ-9886 Messina (50%) 
PRJ-9988 Genebank 
 

Significant 
Moderate 

Undetermined 
Minor or undetermined 

Significant  
Moderate 
Moderate 
Significant 
Significant 
Moderate 

4. Improved industry 
knowledge with data, 
extension and 
communication (20%). 

PRJ-6852 Communication 
PRJ-9625 Plan Editing 
PRJ-9944 Markets (50%) 
PRJ-9968 PII (50%) 
PRJ-10049 Benefit-cost analysis 
 

Some 
Some 

Undetermined 
Minor or undetermined 

Moderate 

 
Impacts have been delivered and/or are expected to be delivered in the future 
against all four objectives of the plan. Two of the four objectives (1 and 3) are 
addressed by projects with at least one significant impact.  The objective with the 
highest rating for impact is ‘Production and processing efficiency and improved 
sustainability’.  Some projects were assessed as contributing to more than one of the 
objectives, for example PRJ-3760 (Tedera) and PRJ-9886 (Messina) are anticipated 
to contribute to both objective 1 and objective 3. 

Table 9 provides a categorisation of all identified impacts against triple bottom line 
categories.  Some projects contributed to more than one impact category. 
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Table 9: Triple Bottom Line Categories of Impacts from the Program Investment 

Levy paying industry Triple Bottom Line Categories and Distribution of 
Impacts from Program Investment  

Other 
industries 

Public Overseas 

ECONOMIC IMPACTS 

Increased yields/avoided 
yield loss.  

Reductions in input 
costs (associated with 
irrigation, fertiliser, etc)  

Increased scientific 
capacity and industry 
capacity. 

Increased 
productivity of 
some grazing 
industries from 
improved 
pasture seed 
varieties.  

 Improved quality 
of seed received 
from Australia.  

ENVIRONMENTAL IMPACTS 

Decreased adverse 
environmental impacts 
on farm from improved 
water use efficiency and 
reduced fertiliser use. 

 Decreased 
environmental 
impacts off farm 
(from improved 
water use 
efficiency and 
reduced nutrient 
export).  

 

SOCIAL IMPACTS 

Increased industry 
capacity 

 

 Increased 
scientific capacity 

International 
scientific 
collaboration 

 

Public versus Private Impacts 

It is anticipated that the majority of impacts from this investment will be private. 
Economic gains for the pasture seed industry are the main impacts of these 
investments and it is unlikely that public spillovers (environmental and social) will 
occur outside a possible decrease in the use of inputs such as fertiliser and irrigation 
water that may flow from the investment.   

Distribution of Impacts along the Supply Chain 

The impacts from the projects within the analysis are primarily in the areas of 
increasing yields and decreasing input costs for pasture seed producers. Minor 
benefits may be distributed along the seed supply chain (e.g. seed exporters may 
benefit from research that enables improved verification and/or certification of seed 
quality).  
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Impacts on Other Industries 

The pasture seed industry directly underpins the wider pasture industry as part of the 
feedbase of the Australian grazing industries. Some of the impacts identified are 
likely to improve inputs to the grazing industries and to cropping industries where 
pastures are part of crop rotations.  

Impacts to Overseas Interests  

Overseas impacts are anticipated to be realised by countries importing Australian 
pasture seeds.  

Match with Australian and Rural R&D Priorities 

The Australian Government’s National Science and Research Priorities and Rural 
R&D priorities are reproduced in Table 10. 

Table 10: Australian and Rural R&D Priorities 

Australian Government 

National Science and Research 
Priorities (2015) 

Rural R&D Priorities (2015) 

1. Food 
2. Soil and Water 
3. Transport 
4. Cybersecurity 
5. Energy 
6. Resources 
7. Advanced manufacturing 
8. Environmental change 
9. Health 

 
Source: 2015 Australian Government 
Science and Research Priorities.  
http://www.science.gov.au/sciencegov/scie
nceandresearchpriorities/pages/default.as
px  
 

1. advanced technology, to enhance 
innovation of products, processes and 
practices across the food and fibre supply 
chains through technologies such as robotics, 
digitisation, big data, genetics and precision 
agriculture; 
2. biosecurity, to improve understanding and 
evidence of pest and disease pathways to 
help direct biosecurity resources to their best 
uses, minimising biosecurity threats and 
improving market access for primary 
producers; 
3. soil, water and managing natural 
resources, to manage soil health, improve 
water use efficiency and certainty of supply, 
sustainably develop new production areas 
and improve resilience to climate events and 
impacts; and 
4. adoption of R&D, focussing on flexible 
delivery of extension services that meet 
primary producers’ needs and recognising 
the growing role of private service delivery. 
 
Source: 2015 Agricultural Competitiveness 
White Paper.  
http://www.agriculture.gov.au/ag-farm-
food/innovation/priorities  

 
The projects within this analysis have contributed to several National Science and 
Research priorities (e.g. food, soil & water) and all four Rural R&D priorities. 

http://www.science.gov.au/sciencegov/scienceandresearchpriorities/pages/default.aspx
http://www.science.gov.au/sciencegov/scienceandresearchpriorities/pages/default.aspx
http://www.science.gov.au/sciencegov/scienceandresearchpriorities/pages/default.aspx
http://www.agriculture.gov.au/ag-farm-food/innovation/priorities
http://www.agriculture.gov.au/ag-farm-food/innovation/priorities
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6. Valuation of Impacts 

Impacts Valued 

From the classification of benefits in Tables 7 and 8, four projects were identified as 
having benefits with significant positive impacts. The following four projects therefore 
were subject to valuation of some of their impacts:  

 PRJ-003760: Commercial seed technology for Tedera (Bituminaria 
bituminosa var. albomarginata) 

 PRJ-005348: Drop tube irrigated lucerne seed, herbage yield and plant 
persistence evaluation  

 PRJ-009839: Improved subterranean clover seed production from multiple 
disease resistance 

 PRJ-009886: Capitalising on the discovery of Messina for the pasture seeds 
industry 

 

Impacts Not Valued 

Common characteristics of projects that were not valued included:  

 Difficulty in measuring benefits due to lack of data or lack of access to 
confidential data. 

 A perceived weak linkage between project findings and impact.  

 Projects were at the ‘proof of concept’ stage, with significant future 
uncertainties for measuring benefits. 

 Outputs from projects are not anticipated to lead directly to further research or 
to any specific impacts that could be valued. 

 
PRJ-003760: Commercial seed technology for Tedera (Bituminaria bituminosa 
var. albomarginata) 

The major benefit of this project is its contribution to the commercialisation of Tedera 
and the potential subsequent increase in profitability to lamb producers.  As a result 
of this research project, a Tedera seed production and harvesting package was 
developed.  This package was first used in 2016 when the first crop of 40 ha of 
Tedera seed was harvested.  The counterfactual scenario, without this research 
project, is that harvesting recommendations would not be available, harvesting 
efficiency would be lower than currently achieved, and an increased period of time of 
several years would be required for Tedera growers to optimise the harvesting 
approach via trial and error.  This project, together with a suite of research projects 
funded by FFI CRC and other entities, has contributed to a comprehensive 
understanding of the agronomy, farming practices and harvesting practices likely to 
achieve the productive and profitable integration of Tedera pasture into lamb 
production systems.  The first line of Tedera is on track for commercial release in 
2019, and a second line of Tedera with greater frost tolerance is due to be available 
in 2019 (Daniel Real, pers. comm., 2018).  Tedera is expected to be adopted by 
lamb producers across WA, SA, Victoria and NSW with significant economic benefits 
realised by producers.  It is anticipated adoption of Tedera will commence in 2019 
and rise linearly to 30% maximum adoption, or a total area of 583,448 hectares 
within a decade.  The benefits of Tedera to lamb producers is estimated at $69 per 
hectare per annum. Further assumptions are defined in Table 11 below. 
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PRJ-005348: Drop tube irrigated lucerne seed, herbage yield and plant 
persistence evaluation  

The aim of this project was to compare seed yields of 24 lucerne seed varieties 
under different irrigation systems, including drop tube centre pivot irrigation system 
with current best district practices using the knowledge of specialised agronomists, 
growers and research organisations.  Seed and herbage yield performance of new 
and existing lucerne varieties between the drop tube centre pivot irrigation trial and 
border check irrigation trial was determined over a five year period.  Results of this 
research were communicated by Lucerne Australia via regular Field Days, articles 
and videos to lucerne seed growers and led to improved grower knowledge of 
lucerne varietal traits, herbage and seed yield, performance under drop tube 
irrigation, water management and pest control measures.  

A major benefit of this project was improved lucerne seed yields resulting from 
growers replacing traditional spray irrigations systems on centre pivot systems with 
drop tube irrigation systems.  As a result of this project, drop tube irrigation systems 
were shown to increase irrigated lucerne seed yields significantly building upon the 
results of prior research.  The field days organised by Lucerne Australia to 
communicate the results of this research to lucerne seed producers contributed to 
widespread adoption of drop tube irrigation systems by irrigated lucerne seed 
growers in South East SA.  About 85% of growers utilised drop tube irrigation in 
2017-18.  Further adoption is not expected in the future as drop tube irrigation is not 
well suited to undulating country posing some limitations.  The attribution of the 
expected benefits of drop tube irrigation to this particular research project is 
estimated at 25%, recognising the contribution of other research projects and activity. 

PRJ-009839: Improved subterranean clover seed production from multiple 
disease resistance 
 
A key future expected output of this project, together with further future research, is 
the delivery of subterranean clover cultivars with resistance to diseases, particularly 
soil borne disease which cause the greatest yield losses of all diseases.  The future 
expected costs and benefits associated with the development of subterranean clover 
pasture cultivars with resistance to soil borne root rot pathogens are quantified in this 
analysis.  In particular, yield losses due to the three most important root rot diseases 
Phytophthora clandestina, Pythium irregulare, and Rhizoctonia solani are expected 
to be reduced significantly as a result of breeding programs delivering new cultivars 
with new traits.  Improved subterranean clover cultivars are expected to be 
commercially available from 2023 with effective resistance to soil borne root rot 
pathogens and these will be the first such cultivars with such resistance.   
 
The average increase in subterranean clover yield productivity as a result of 
developing cultivars with resistance to soil borne root diseases is estimated at 
around 25%.  Improved subterranean clover yields will deliver benefits to livestock 
producers as a result of improved yields particularly over the Autumn-Winter feed 
gap period when soil borne diseases cause most damage.  Impacts include 
significantly improved livestock production and improved nitrogen fixation.  The 
impact of improved disease resistance subterranean clover cultivars upon livestock 
production is valued using the assumptions outlined in Table 11.  The impact of 
nitrogen fixation benefits was not valued due to difficulties in obtaining the data 
required to quantify this impact. 

PRJ-009886: Capitalising on the discovery of Messina for the pasture seeds 
industry 
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A key result from this project was that the tolerance of Messina to herbicides was 
established, that plant/rhizobia symbiosis was established as adequate in soils with 
pH above 5.5, and that seed treatment resulted in reliable establishment of Messina 
in low pH conditions of around 5.5.  These research outputs built upon past research 
by FFI CRC to investigate the feasibility and value of Messina to Australia.  Outputs 
of PRJ-009886 and other research projects were communicated to current and 
prospective Messina seed growers via a factsheet titled Neptune messina: An annual 
pasture legume for saline and waterlogging prone soils. 
 
One expected impact of this project is the benefit to sheep graziers as a result of 
pasture productivity gains in waterlogged and/or saline affected pastures in southern 
Australia.  Potential pasture productivity gains as a result of Messina are anticipated 
to achieve increases of four dry sheep equivalent (dse) per hectare, increasing 
economic productivity by up to $60 per hectare, or $3.6 million per annum over an 
area of 60,000 hectares.  
 
In 2017, 35 tonnes of Messina seed were sown at a rate of 5kg/ha over an area of 
around 7,000 ha of grazing country.  It is anticipated the area sown to Messina will 
increase to around 20,000 hectares, with the maximum area anticipated to be sown 
to Messina of around 60,000 hectares.  Potential impacts are based on the 
assumption that approximately 100t/pa of Messina seed will be demanded by the 
domestic market into the future.  Potential benefits are also based on the assumption 
that eventually, around 10% of the 6 m ha waterlogged/saline affected pasture may 
be sown to Messina.  
 
 
 

Summary of Assumptions 

A summary of the key assumptions made is shown in Table 11.  

Table 11: Summary of Assumptions 

Assumptions for valuing PRJ-003760: Commercial seed technology for Tedera 
(Bituminaria bituminosa var. albomarginata) 

Variable Assumption Source 

Maximum potential area of 
Tedera in Australia  

583,448 ha FFI CRC (2010) 

Maximum adoption rate 30%  
(first adoption in 

2019, rising linearly 
to 30% adoption 10 

years later) 

Agtrans Research, based on 
discussions with Daniel Real 

Cost of Tedera seed $5/kg Agtrans Research, based on 
statement in Final Report of the 
project that the cost of Tedera seed 
is comparable to that of other 
forage legumes (RIRDC, 2014b, 
p.iii). 

Sowing rate 10kg/ha Agtrans Research, based on 
http://www.farmingahead.com.au/w
p-

http://www.farmingahead.com.au/wp-content/uploads/2016/10/FA242_54.pdf.pdf
http://www.farmingahead.com.au/wp-content/uploads/2016/10/FA242_54.pdf.pdf
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content/uploads/2016/10/FA242_5
4.pdf.pdf  

Cost of sowing Tedera 
seed & associated pasture 
renovation 

$120/ha Agtrans Research, based on 
PIRSA (2018) and discussions with 
Simon Crane, Seednet 

First year of sowing 2019 Agtrans Research, based on 
discussions with Daniel Real 

First year of benefits 2020 Agtrans Research 

Benefit of Tedera to lamb 
producers 

$69/ha/annum FFI CRC (2010) 

Attribution 2.47% Total cost of PRJ-003760 
($247,000) as a percentage of the 
total research expenditure in 
Tedera R&D ($10 M). FFI CRC 
(2010) 

PRJ-005348: Drop tube irrigated lucerne seed, herbage yield and plant 
persistence evaluation  

Variable Assumption Source 

Area of lucerne seed 
production in Australia 

22,753 ha per 
annum 

Five-year average 2014-2018 
calculated based on data from ASA 
(2018) 

Production of certified 
lucerne seed 

8,038.4 t per 
annum 

Five-year average 2010-2014 
calculated based on data from ASA 
(2017) 

Value of certified lucerne 
seed  

$4.50/kg Agtrans Research, based on Farm 
Tender (2018) and discussions with 
Scott Hutchings. 

Proportion of area of 
lucerne seed production 
in South East SA 

83% Lucerne Australia (2015) p18. 

Proportion of area of 
lucerne seed production 
in South East SA under 
spray centre pivot 
irrigation systems before 
PRJ-005348 

75% Agtrans Research, based on 
discussions with Scott Hutchings 

Maximum proportion of 
area of lucerne seed 
production in South East 
SA under spray centre 
pivot that is converted to 
drop tube irrigation 
system  

85% Agtrans Research, based on 
discussions with Scott Hutchings 

Increase in yield of 
lucerne seed as a result 
of adopting drop tube 
irrigation 

50 kg/ha Agtrans Research, based on 
discussions with Scott Hutchings 
(100-200 kg/ha possible) 

Cost to growers of 
switching from spray 
irrigation to drop tube 
irrigation 

$400 per ha  Agtrans Research, based on 
discussions with Scott Hutchings 

First year of impacts 
(year ending June 30) 

2013  Agtrans Research 

http://www.farmingahead.com.au/wp-content/uploads/2016/10/FA242_54.pdf.pdf
http://www.farmingahead.com.au/wp-content/uploads/2016/10/FA242_54.pdf.pdf
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Year of maximum 
impacts (year ending 
June 30) 

2018    Agtrans Research 

Attribution of impacts 
from drop tube irrigation 
systems to investment in 
PRJ-005348 

25% Agtrans Research, based on 
discussions with Scott Hutchings; 
RIRDC (2011). 

PRJ-009839: Improved subterranean clover seed production from multiple 
disease resistance 

Variable Assumption Source 

Area of grazing land 
currently under 
subterranean clover 

29 million ha Martin Barbetti, pers. comm., 2018. 

Annual cost of further 
R&D 

$250,000 per 
annum for five 

years (2018-19 to 
2022-23) 

Agtrans Research 

Probability of further 
investment occurring 

80% Agtrans Research 

Probability of output 
success from future 
investment 

50% Agtrans Research, based on 
correspondence with Martin 
Barbetti. 

First year new disease 
resistant cultivars 
available (year ending 
June 30) 

2023 Martin Barbetti, pers. comm. 

First year of adoption of 
new disease resistant 
cultivar 

2024 Agtrans Research 

Time to achieve maximum 
adoption of new disease 
resistant cultivars 

10 years Agtrans Research 

Maximum proportion of 
area of grazing land 
currently under 
subterranean clover that is 
expected to adopt the new 
disease resistant cultivars 

10% Agtrans Research, based on 
correspondence with Martin 
Barbetti. 

Cost to livestock 
producers of adopting new 
disease resistant cultivars 
of subterranean clover 

$120/ha Agtrans Research based on cost of 
pasture renovation (PIRSA, 2018) 

Productivity gains 
resulting from reduced 
losses due to soil borne 
pathogens 

25% Agtrans Research, based on 
correspondence with Martin 
Barbetti:  productivity gains are 
likely to be 25%) 
 

Average increase in 
profitability to livestock 
producers adopting 
disease resistant 
subterranean clover ($/ha) 

$25/ha  Calculated based on the 5 year 
average gross margin for sheep 
production in the Cereal Sheep 
Zone of SW WA at $102/ha 
(Herbert, 2017)  
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Attribution of impacts of 
disease resistant cultivars 
to investment in PRJ-
009839 

25% Agtrans Research, based on 
correspondence with Martin 
Barbetti 

Assumptions for valuing PRJ-009886: Capitalising on the discovery of Messina 
for the pasture seeds industry  

Variable Assumption Source 

Estimated total area sown 
to Messina 

2017: 7,000 ha 
2018: 14,000 ha 
2019: 20,000 ha 
2020: 40,000 ha 
2021: 60,000 ha  

Ross Ballard, pers. comm., 2018 
based on certified Messina seed 
sales through SEEDNET.  Note: 
additional uncertified seed is 
known to be grown and traded but 
volumes are unknown. The 
maximum area of Messina may be 
as great as 500,000 ha over time. 

Cost to establish Messina 
by sheep graziers 

$120/ha Ross Ballard, pers. comm., 2018 
based on data reported in PIRSA 
(2018). 

Pasture productivity gains 
to sheep graziers due to 
Messina 

$60/ha Ross Ballard, pers. comm., 2018; 
O’Connell et. al. 2006 

First year Messina sown 2017 Ross Ballard, pers. comm. 2018  

Year of maximum 
adoption 

2021 Ross Ballard, pers. comm. 2018 

First year of benefits 2018 Ross Ballard, pers. comm. 2018 

Attribution of benefits to 
PRJ-009886 

25% Agtrans Research, based on 
discussions with Ross Ballard; 75% 
of benefits attributable to FFI CRC 
and other R&D investments. 
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7. Results 

The impact assessment for the Pasture Seeds R&D Program (2013-2018) was 
conducted according to the CRRDC Impact Assessment Guidelines (CRRDC, 2014).  

All past costs and benefits were expressed in 2016/17 dollar terms using the Implicit 
Price Deflator for Gross Domestic Product (ABS, 2017).  The AgriFutures Australia 
components of project investment costs were multiplied by a factor of 1.176 to 
accommodate program management costs.   

All net benefits after 2016/17 also were expressed in 2016/17 dollar terms. All costs 
and benefits were discounted to 2017/18 using a discount rate of 5%. The base run 
used the best estimates of each variable, notwithstanding a high level of uncertainty 
for many of the estimates. All analyses ran for the length of the investment period 
plus 30 years from the last year of investment (2018/19) to the final year of benefits 
assumed.  

Two analyses were carried out at a Pasture Seeds R&D Program level. In the first 
analysis, the present value of the benefits for the four projects valued was compared 
to the total investment in the Program population (investment in all 15 projects). As 
there are likely to be some positive benefits from the projects where impacts were 
not explicitly valued, the results from this analysis are likely to represent a lower 
bound set of investment criteria for the Program.  

Tables 12 and 13 show the ‘lower bound’ investment criteria estimated for the 
different periods of benefits for both the total investment and for the AgriFutures 
investment respectively.  

Table 12: Lower Bound Investment Criteria for Total Investment in the Pasture Seeds 
R&D Program (15 Projects) 

(Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) -4.1 -2.1 1.5 15.1 33.2 47.3 58.5 

Present value of costs ($m) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 

Net present value ($m) -13.2 -11.1 -7.5 6.0 24.1 38.3 49.4 

Benefit-cost ratio -0.5 -0.2 0.2 1.7 3.7 5.2 6.5 

Internal rate of return (%) negative negative negative 7.50 10.97 12.14 12.64 

Modified internal rate of return (%) negative negative negative 6.41 8.89 8.94 8.31 

 

Table 13: Lower Bound Investment Criteria for the AgriFutures Investment in the 
Pasture Seeds R&D Program (15 Projects) 

(Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) -1.3 -0.7 0.5 4.7 10.4 14.8 18.3 

Present value of costs ($m) 2.9 2.9 2.9 2.9 2.9 2.9 2.9 

Net present value ($m) -4.2 -3.6 -2.5 1.8 7.5 11.9 15.4 

Benefit-cost ratio -0.4 -0.2 0.2 1.6 3.5 5.0 6.2 

Internal rate of return (%) negative negative negative 7.24 10.62 11.77 12.28 

Modified internal rate of return (%) negative negative negative 6.43 8.92 8.96 8.33 



45 

The second analysis refers to the same set of valued benefits (estimated present 
value of benefits of $58.5m at a 5% discount rate, 30 years from the last year of 
investment) but compared them to the specific investment costs of only the four 
projects generating the benefits. This second analysis is likely to estimate an upper 
bound set of investment criteria for the Program investment, as the analysis focused 
on the highest impact projects. 

Tables 14 and 15 show the ‘upper bound’ investment criteria estimated for the 
different periods of benefits for both the total investment and for the AgriFutures 
investment respectively. 

Table 14: Upper Bound Investment Criteria for Total Investment in the Pasture Seeds 
R&D Program (15 Projects)  

(Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) -4.1 -2.1 1.5 15.1 33.2 47.3 58.5 

Present value of costs ($m) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

Net present value ($m) -6.6 -4.6 -1.0 12.6 30.7 44.9 56.0 

Benefit-cost ratio -1.7 -0.8 0.6 6.1 13.4 19.1 23.6 

Internal rate of return (%) negative negative 3.60 12.35 15.31 16.22 16.58 

Modified internal rate of return (%) negative negative 2.64 10.45 12.03 11.47 10.42 

 

Table 15: Upper Bound Investment Criteria for the AgriFutures Investment in the 
Pasture Seeds R&D Program (15 Projects)  

(Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) -1.3 -0.7 0.5 4.7 10.4 14.8 18.3 

Present value of costs ($m) 1.1 1.1 1.1 1.1 1.1 1.1 1.1 

Net present value ($m) -2.4 -1.7 -0.6 3.6 9.3 13.8 17.2 

Benefit-cost ratio -1.2 -0.6 0.4 4.4 9.6 13.8 17.0 

Internal rate of return (%) negative negative 2.38 11.38 14.44 15.40 15.78 

Modified internal rate of return (%) negative negative 1.74 9.83 11.55 11.09 10.10 
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Figure 1 illustrates the undiscounted cash flows for the estimated total benefits from 
the four projects valued and the total R&D investment costs for the Pasture Seeds 
R&D Program. 

Figure 1: Annual Undiscounted Cash Flows for Estimated Total Net Benefits and 
Total R&D Investment Costs for the AgriFutures Pasture Seeds R&D Program 

 

 

 

Sensitivity Analysis 

Sensitivity analyses were undertaken for the total investment and with benefits taken 
over the life of the investment plus 30 years from the last year of investment.  All 
other variables were kept constant at base values. 

A sensitivity analysis was carried out on the discount rate as shown in Table 16.  
This analysis refers to the four projects where benefits were valued and includes the 
investment for all 15 projects (lower bound).  The results showed a high sensitivity to 
the discount rate. This is largely due to the benefits that stem from strategic varietal 
improvement R&D that occurs well into the future. 

Table 16: Sensitivity to Discount Rate (Lower Bound Analysis) (Total investment, 30 
years) 

Investment Criteria Discount rate 

0% 5% (base) 10% 

Present value of benefits ($m) 169.1 58.5 21.2 

Present value of costs ($m) 7.5 9.0 10.9 

Net present value ($m) 161.6 49.4 10.3 

Benefit-cost ratio 22.4 6.5 2.0 

 

A second sensitivity analysis was carried out on the discount rate as shown in Table 
17.  This analysis refers to the four projects where benefits were valued and includes 
the investment for these four projects only (upper bound).  The results also showed a 
high sensitivity to the discount rate.  
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Table 17: Sensitivity to Discount Rate (Upper Bound Analysis) (Total investment, 30 
years) 

Investment Criteria Discount rate 

0% 5% (base) 10% 

Present value of benefits 
($m) 

169.1 58.5 21.1 

Present value of costs ($m) 2.0 2.5 3.0 

Net present value ($m) 167.1 56.0 18.2 

Benefit-cost ratio 82.9 23.6 7.0 

 

Contribution to Total Benefits 

The total PVB is made up of four key benefits described in Section 6. Table 18 
shows the relative contribution of each benefit to the total PVB. 
 

Table 18: Contribution of Individual Benefits to the Total PVB 

Benefit PVB ($m) % of Total PVB 

3760 Tedera 2.89 5% 

5348 Drop Tube 6.31 11% 

9839 Clover 38.24 65% 

9886 Messina 11.01 19% 

Total Benefits 58.46 100% 

 

Confidence Ratings 

The results produced are highly dependent on the assumptions made, many of which 
are uncertain. There are two factors that warrant recognition. The first factor is the 
coverage of impacts valued. Where there are multiple types of impacts it is often not 
possible to quantify all the impacts that may be linked to the investment. The second 
factor involves uncertainty regarding the assumptions made, including the linkage 
between the research and the assumed outcomes.  

A confidence rating based on these two factors has been given to the results of the 
investment analysis and is reported in Table 19 below.  The rating categories used 
are High, Medium and Low, where:  

High:  denotes a good coverage of impacts valued or reasonable 
confidence in the assumptions made  

Medium:  denotes only a reasonable coverage of impacts valued or some 
uncertainties in assumptions made  

Low:  denotes a poor coverage of impacts valued or many uncertainties 
in assumptions made   

Table 19: Confidence in Investment Criteria for the Program 

Coverage of Impacts 
Confidence in 
Assumptions 

Medium Medium 
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8. Conclusion  

Across the 15 projects, there was a wide range of impacts identified with most 
predominantly economic in nature. A number of these impacts were valued.   

Two sets of analyses and corresponding investment criteria were reported for the 
investment in the Pasture Seeds R&D Program. One analysis refers to the four 
projects where significant benefits were identified and valued. These projects were: 

 PRJ-003760: Commercial seed technology for Tedera (Bituminaria 
bituminosa var. albomarginata) 

 PRJ-005348: Drop tube irrigated lucerne seed, herbage yield and plant 
persistence evaluation  

 PRJ-009839: Improved subterranean clover seed production from multiple 
disease resistance 

 PRJ-009886: Capitalising on the discovery of Messina for the pasture seeds 
industry 
 

Total funding for the four projects where impacts were valued totalled approximately 
$2.5 m (present value terms) and produced aggregate total expected benefits of 
$58.5 m (present value terms). This gave an estimated net present value of $56.0 m, 
a benefit-cost ratio of 23.6 to 1, an internal rate of return of 16.6% and a modified 
internal rate of return of 10.5%.  The investment in the four projects valued 
represented approximately 27% of total funding for the 15 projects in the project 
population. 

When the benefits for the impacts valued were compared to the total investment in all 
projects in the population, this lowered the investment criteria.  Funding for all 
projects in the population totalled approximately $9.0 m (present value terms).  When 
compared to the same value of benefits from the four projects ($58.5m), the 
investment produced an estimated net present value of $49.4 m (present value 
terms), a benefit-cost ratio of approximately 6.5 to 1, an internal rate of return of 
12.6%, and a modified internal rate of return of 8.3%. 

  



49 

Recommendations 

As highlighted in the evaluation, the Pasture Seeds R&D Program is characterised 
by a wide diversity of outcomes and impacts.  Given this, it may be of benefit for 
AgriFutures Australia to consider the value of structuring any future R&D plan around 
outcome areas.  Outcome maps could be developed for each outcome area and may 
be useful in providing a portfolio view of project investments, and identifying which 
outcomes prospective investments seek to address.  This approach could provide 
increased focus on outcomes by researchers and industry, greater alignment among 
projects, and potentially improved efficiency and effectiveness of R&D investments. 
An explanation and example of outcome maps may be found at: 
https://www.staceybarr.com/measure-up/a-measurable-strategy-on-a-single-page/. 

This approach could also improve the alignment of research with the objectives of 
the Pasture Seeds R&D Plan.  As highlighted in Table 1, the targets set for 
percentage of total value allocated to each of the four objectives were not achieved 
for three of the four objectives.  One objective had significantly more resources 
allocated than targeted (Objective 3) and two objectives had significantly less 
resources allocated than intended (Objectives 2 and 4).  Outcome maps could be 
useful in achieving greater alignment between intended allocations and actual 
allocations.  

 

  

https://www.staceybarr.com/measure-up/a-measurable-strategy-on-a-single-page/
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