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Welcome to
Transform
Feed the world
For more than 135 years, Lincoln University has focused on
improving New Zealand’s land-based knowledge, wealth and
productivity. As New Zealand’s only specialist land-based
University, we have a deep understanding of the sectors that
sit at the very heart of the New Zealand economy.
The many research programmes we undertake on campus,
and beyond, span our key disciplines, contributing thoughtprovoking insights and far-reaching benefits – not just for
our teaching programmes, but also for industry, the country
and the wider academic and research communities.
And we have a mission: to feed the world, protect the future,
and help everyone live well. In doing so, we believe we can
make a very real difference to the success of New Zealand
and its people.

Protect the future

Live well
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Lincoln
University

New Zealand’s specialist
land-based university

Lincoln University is one of New Zealand’s oldest
tertiary education institutions and the only specialist
university in New Zealand. Having been founded in
1878 as a School of Agriculture, the University has
long been held in high regard for our agricultural and
land-based outcomes.
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Shaping the
world we
live in
As New Zealand’s specialist land-based
university, Lincoln is unique amongst
tertiary institutions – small in scale and
specialised in focus to deliver worldleading research excellence in our
chosen disciplines.

As New Zealand’s third oldest university,
we have a proud history that goes back 135
years, and lay claim to New Zealand’s oldest
Landscape Architecture school. In the same
way that New Zealand’s economic base has
broadened, our range of courses has diversified
to encompass land-based disciplines across the
entire value chain. Today, Lincoln’s specialist
programmes attract students with a strong
interest in science, the social sciences, and
commerce from throughout New Zealand and
over 60 countries.
Those courses include certificates, diplomas,
and Bachelor’s and postgraduate qualifications
in agriculture and agribusiness, commerce,
environmental management and planning,
landscape architecture, property, sport and
recreation management, science, software
and information technology, tourism, and
viticulture and oenology. With New Zealand’s
emphasis and economic reliance on the

primary sector, our unique areas of excellence
will form a vital part of our country’s future.
Hands-on learning is one of the strengths of
Lincoln qualifications and a major reason
why our graduates and diplomats move so
easily into employment. A large number of our
courses have field trip components, involving
visits to anywhere from a business, vineyard,
forest or other location where students can see
the applications of the work they study.
Many students stay on at Lincoln to pursue
postgraduate studies. These students complete
their studies with the knowledge and specialist
skills that make them highly sought after, and
able to make a real contribution. Whether they
take expertise back to their home country, or as
New Zealanders equipped to provide worldleading knowledge and research principles to
issues in other countries, our students influence
decisions all over the world.
One of the key reasons for our success is that
our programmes combine robust theory with
practical applications. Employers are drawn by
the high levels of practicality structured into our
courses, while our teaching is highly informed
by the world-class research that Lincoln
is involved in. No other university in New
Zealand has a higher rate of research dollars
per full-time member of academic staff.
We are leading the way in national and
international research in a range of areas.
Specifically, the campus is home to the
Agribusiness and Economics Research
Unit (AERU), the Centre for Advanced
Computational Solutions (CfACS), the Centre
for Soil and Environmental Quality and the
Isaac Centre for Nature Conservation.

Lincoln is also home to the Bio-Protection
Research Centre – one of only seven
Government-sponsored Centres of Research
Excellence in New Zealand and the only one in
the South Island. The Centre is a collaboration
between Lincoln University, AgResearch, Plant
and Food Research, Massey University and
Scion, and is at the forefront of research in New
Zealand on bioprotection.
It’s another example of how the University
works with experts across a range of
disciplines to advance sectoral and national
competitiveness.

Our second South Island campus – Telford, in
Balclutha, South Otago – is where vocational
sub-degree qualifications are offered in the
land-based sectors, taught on the Telford Farm.
We have a mission to feed the world, protect
the future, and help everyone live well. We
are able to provide national and international
leadership in research and teaching that
contributes to ensuring a sustainable
environmental, social and economic future for
all of us. In this way, we contribute to pressing
global conversations which help shape the
world we live in.

Internationally, Lincoln has academic alliances
with complementary institutions in Asia, the
Middle East, Europe and the Americas. These
alliances support academic relationships and
enhance educational opportunities for teaching
staff, students and those undertaking advanced
research.
Lincoln is ranked in the top 400 by
Quacquarelli Symonds (QS), and in the top
100 in the field of agriculture and forestry, and
is also a member of the Euroleague for Life
Sciences (ELLS). ELLS is an exclusive network of
seven leading European universities established
to promote educational collaborations in
fields such as animal, agricultural, food and
environmental science; ecological engineering;
natural resources management; and landscape
architecture and spatial planning.
The University has two residential campuses.
Our Te Waihora campus is located 20 minutes
south of Christchurch, in a picturesque
and park-like 58 hectares and provides a
supportive, multi-cultural atmosphere with a
student population of approximately 3500,
representing over 60 different countries.
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Lincoln
University
Research
Research and innovation are essential to universities wherever they
are found. Research enriches the learning environment for our
students and delivers new knowledge for society and business. The
unique contribution of Lincoln University is intimately linked to the
quality of our research programmes and their application to realworld problems. This research profile provides an insight into our
world of discovery.
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Research at
Lincoln makes
a difference
Lincoln University’s focus on real world
relevance puts us in a unique position
to drive the prosperity of New Zealand’s
primary industries and our national
economy.

Research is a critical component of Lincoln’s
overall activities and a vital dimension of our
learning environment. It is also central to the
relevance and value of the University to the
land-based industries to which we are aligned.
Our demonstrated innovation adds value across
many sectors, including agribusiness, land and
water, food, beverage, and dairy. Delivering
this type of research is possible because of
the University’s highly skilled, professional
academic and research staff who are able to
find a healthy balance between discovery and
application.
The 2012 Performance Based Research Fund
results confirm that Lincoln University has the
country’s highest quality of research per student
and also has the highest amount of external
funding for research (measured as income
per staff member). The University strives to
remain highly relevant to students and industry
– through research collaboration, external
partnerships and academic teaching.
New Zealand is in a unique position. Our
economy is based in agriculture and while
we are recognised globally as being a great
exporter of products, from dairy and meat, we
are probably not yet as well recognised as a
great exporter of education and of technologies
and services.
This presents a very broad range of
opportunities for our leading industries – and
the global trends that are driving them look
set to continue for years to come. How we
go about realising those opportunities in the

coming decades, and how successful we’ll be in
achieving the greatest commercial and societal
benefits for New Zealand, is being determined
right now.
For Lincoln, helping the businesses and our
communities that are connected with the
land – from agribusiness to tourism – share in
the brightest possible future is behind our core
mission: to feed the world, protect the future
and live well.
To achieve this, our focus is on building
productive partnerships with some of the
country’s leading agribusinesses. By sharing
practical experience, leading-edge research
and innovative techniques, we are helping
New Zealand businesses to enjoy very real
advantages in the global market.
At the same time, by placing sustainability
at the centre of everything we do, we are also
ensuring the successes our partners achieve
also come with long-term benefits to our wider
community and our environment.
We have a key advantage in our ability to link
research in commerce, as well as physical,
biological and social sciences with technology
to address national, and international, issues
and needs. This is due to our ability to attract
significant research funding from both the
Government and private investors. As we create
new – and nurture existing – partnerships, we
look forward to real successes as our research
and experience directly contributes to growth,
skills and opportunities for our region.

The 2012 Performance Based
Research Fund results confirm
that Lincoln University has
the country’s highest quality
of research per student and
also has the highest amount of
external funding for research.*
*Measured as income per staff member.
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The Lincoln Hub
The Lincoln Hub* is a collaboration between
research institutions, education providers,
industry groups and businesses, and aims to
increase the economic development of the
land-based sectors in an environmentally
sustainable way.
The Hub concept has been developed by
Lincoln University, DairyNZ, and three Crown
Research Institutes: AgResearch, Landcare
Research and Plant & Food Research.
The long-term growth of the country is
dependent on increased productivity of the
primary industries. However, more intensive
land-use must be carried out in a manner that
addresses environmental concerns.

Artists impression

Physically based on and close to Lincoln
University’s Te Waihora campus, the Hub is
designed to help solve this challenge in order
to provide economic, social and environmental
benefits to the country. It offers a new way of
working between the partners, and between the
Hub itself and industry.
By helping to accelerate the rate of the landbased sector’s economic development while
improving its environmental performance, the
Hub will become a globally-significant research
and education centre, drawing on the work
of more than 900 researchers and industry
professionals and connecting with other Hubs
around the world.

*Development phase name
Artists impression
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New software
benefits researchers
In late 2014, Lincoln University
implemented a new research
management system for publications.

The implementation has been a collaboration
between Mary Cosson from Lincoln Research
and Innovation and Roger Dawson from
Library, Teaching and Learning, along
with other colleagues, including staff from
Information Technology Services.
Symplectic Elements is used in tertiary
institutions worldwide and was developed by
researchers at London’s Imperial College. The
software harvests records, citations and metrics
from various databases, publishers, and other
external sources.
Elements populates the information into
records, which researchers can claim as
their publications and eventually build up
a portfolio of records with their authorship.
Another feature of Elements is that researchers
can export their records into other products
for reuse, which in turn can be harvested
off to the corporate website for staff profiles.
These include ORCID, an integrated identity
management system, and Almetric, a product
which measures research impact in the media.
The research portfolios will be used for the
Performance Based Research Fund (PBRF)

2018 round, which the Tertiary Education
Commission (TEC) runs for New Zealand
universities.
Mr Dawson says the primary benefit of
Symplectic for researchers is that it brings
everything together in one place. “It gathers the
information about the researcher’s publications,
as well as providing them with a place to store
a digital copy of that publication.
“The interoperability of the system with so
many databases and other systems externally,
as well as internally, means they have live feeds
of measurability – for example, the number of
times they’ve been cited on Twitter or through
other media sites such as Facebook, or from a
newsfeed,” he says.
“It’s a way of being able to collect all of their
content and outputs in one place, whether it’s
the extension activities or publications such as
books or journal articles. Researchers are able to
describe them all in the same kind of context,
and produce a portfolio for export that can be
searched by external users.
“This could be for research collaboration or
it potentially for student recruitment. There
might be people around the world who think of
Lincoln, and want to come here, but don’t know
what we publish – so feeding this information
to the corporate website is a good way for them
to find out who the experts are in various fields.

Roger Dawson (from Library, Teaching and Learning) and Mary Cosson (from Lincoln Research and Innovation) have
collaborated to implement a new research management system for Lincoln University publications.

“From a public perspective, anyone will be
able to see where New Zealand’s research
efforts are going – whether it’s in science or
other disciplines – when the publications are
displaying in the Lincoln University Research
Archive. Elements provides a level of access that
they wouldn’t previously have had.”
He says most New Zealand universities have
purchased this tool or are in the process of
implementing it. “This gives us consistency
across the sector and means there are
measurable outcomes for all universities
because they are assessing content using the
same mechanism. It also means we can be
measured or assessed against many of the
Australian universities who also have this tool.”

Research Information Manager Mary Cosson
says the Lincoln Research and Innovation team
were introduced to Symplectic by another New
Zealand University, which used it for their PBRF
round in 2012.
“They were extremely positive about the
system, so we reviewed the pros and cons and
decided it would be a good fit for Lincoln.”
“We brought together three different teams
within Lincoln University to introduce this tool
and it’s been the focal point of collaboration
throughout the institution. It’s been a huge
project across the University, and we have
been really impressed with the level of support
received,” she says.
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Lincoln
Research and
Innovation
Working closely with Lincoln’s high-quality research
teams, the Lincoln Research and Innovation Unit
facilitates and supports idea development and
innovation, and the acquisition and administration
of funding, as well as research excellence investment
and reporting.
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Connecting
research and
industry
Elizabeth Hopkins has grown biotech
start-ups to successful companies,
worked for large multinationals,
including Pfizer, taken chief executive
and directorship roles both here
and abroad, and consulted for the
Government on science investment.
However, the opportunity to utilise her
skills, knowledge and commercialisation
experience to strengthen the link
between research and the ‘real
world’, while also promoting research
excellence, was too great to pass up.

In late 2013, Elizabeth moved into academia
with her appointment to the role of Director
of the Research and Commercialisation Office
at Lincoln University. In doing so, she also
spearheaded a new structure and philosophy to
support research and innovation services at the
specialist land-based university, renaming the
unit Lincoln Research and Innovation.
“We’ve gone through a massive change
process – starting with the change in title,”
says Elizabeth. “The main reason for that is
we are a service rather than a place, and we
see ourselves as interacting and offering value
across the University.
“We particularly chose the word ‘innovation’
because our role is not just about research
being turned into commercial products; it’s
also about providing services, new knowledge
and information that support process
improvements, policy development and social
change.”
Lincoln Research and Innovation’s role covers
the whole research spectrum, from research
excellence promotion and reporting, and
provision of specialist advice and support in
regards to funding opportunities, through to
technology transfer and impact assessments.
Lincoln Research and Innovation also works
closely with Faculty and management staff
in the development and implementation of
university-wide strategic initiatives and policies
to support research growth and excellence.
As part of the new structure, the University
has invested in several new staff positions,
including a new Research Manager, to help
identify new funding opportunities and build
relationships with key stakeholders, such
as Government and industry, and a new
Research Operations Manager to streamline

Elizabeth Hopkins.

services, reducing administrative burden
whilst increasing throughput. The structure
also more closely aligns the existing Business
Development Managers with the team, as
connectedness to customers is imperative to
ensuring relevance and responsiveness, and
provides valuable opportunities for partnership
and market insight.
“The team has been hugely renewed and
refreshed, whilst still retaining key insights
and experience. It has been an almost unique
situation in that we have been able to handpick
a team of individuals at the one time, to find a
diverse range of skills, abilities and experiences
that both complement each other, and the
existing skills sets and personalities of the
remaining team.
“We have secured a good mix of international
experience, with over half of the team made up

of people who have worked overseas. The new
team is now superbly positioned to deliver not
only the research revenue and excellence goals
but also to researchers’ career aspirations and
ambitions.
“It’s been a huge vote of confidence that Lincoln
Research and Innovation is being invested in.
There’s a significant expectation across the
campus that we will not only be finding new
ways to garner investment, but we will also
be working with researchers to understand
what they are looking for in their own research
careers and helping support them in those
goals. It is about connecting researchers with
available funds, supporting research excellence
investment and reporting and assisting
with translating scientific discoveries into
meaningful outcomes.
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“This new unit structure has presented us with
a real opportunity to open up our services a lot
more than perhaps we have been able to do
previously, with a fresh new drive going into
the years ahead. We are making sure that we
are proactively matching researchers’ needs
to the various opportunities – be they bluesky, applied, or commercial – and because we
are a relatively small university, we are able
to do this at a personal level that nobody else
in the country can. It’s about working with
individuals, identifying their needs and helping
them achieve them.”
Elizabeth says the focus of the service is
not only on the research outcomes, but the
researchers themselves. “The key reason Lincoln
University has been so successful in attracting
research funding is the quality of the work it
does – and that comes down to our people.
“Lincoln Research and Innovation’s role is to
help support our researchers to continue and
build on that success.”
Another role of the new team is to secure and
manage key research funds, which are closely
aligned with governmental strategies. “We
need to make sure we are engaged in what
is happening in Wellington and understand
the signals coming from Government, so we
can align ourselves strategically and give the
University the best chance of success,” says
Elizabeth.
“The Government is investing heavily in
research. Because of the global financial crisis,
the need for innovation – to really think your
way out of a situation – is becoming better
recognised. When you are really constrained,
people do invest in innovation. That’s how
they see themselves reforming their business,
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“Lincoln Research and Innovation’s focus is to work in partnership
with others to grow Lincoln University’s research revenue by five per
cent per annum and to improve Lincoln’s PBRF ranking by one. ”

bringing out new products and being able to
differentiate themselves. When times are tough,
that’s when research comes to the fore. I think
that has been recognised in the investment we
have seen in research in the last six years.
“There has also been a change in the education
of the nation on the role and value of research
and innovation in driving the economy. It’s
not just about products; it’s also about how we
protect and enhance environments, and how
we make populations more resilient – which is
where Lincoln comes in, in our mission to ‘feed
the world, protect the future and live well’. It’s
an exciting challenge.”
Elizabeth says striking a balance between
commercial requirements and academic
integrity is key to a university’s role.
“Universities are unique in that they are the
critical voice and conscience of society. So
having that independence and the ability to
be able to express opinions freely via research
and interactions is a really important part of
what our academics do here. We all believe in
sticking to our guns in that respect, which is
why there are some things we won’t do – like
endorse a product.
“Traditionally in New Zealand, commercialising
knowledge has not been one of our strengths,
but I believe we are now in a growth curve.
What is constraining us is a lack of venture

capital money. Once things are at the
investment stage, trying to raise sufficient funds
to then progress into the next stage can be very
challenging – largely because we have very
immature capital markets and, with a small
population, there aren’t a lot of investors. When
you are looking for multiple millions of dollars,
it often has to be garnered offshore, with the
condition that the human capital relocates
closer to the investor.
“That’s one of the reasons I moved away from
the very capital-intensive biotech drug industry
into agri-tech, as it isn’t anywhere near as
expensive or time-consuming to develop
products, local investors understand it better,
and New Zealand is a world leader in this
space.”
It is also an area where Elizabeth has a lot of
experience. She has managed an AgResearch/
Ballance Agri-nutrients joint venture, served
as interim chief executive for another biotech
company and successfully run a New Zealand
publicly listed company – at the time, the only
woman in New Zealand doing so. She has
also been part of the New Zealand Biotech
taskforce, consulted for the Ministry of Business,
Innovation and Employment (MBIE) on
commercial investment into biotech and was
involved with launching the National Science
Challenges programme, before coming to
Lincoln University.

“This role is a really good marriage of the
science, technology and research part – and
the fact that I’d worked with Government and
understood their requirements is a real plus,”
she says. “I also have the commercial side in
that I know how to run a business and how to
commercialise products.”
Looking ahead, Lincoln’s University’s research
strategy sets clear goals. “Lincoln Research and
Innovation’s focus is to work in partnership
with others to grow Lincoln University’s
research revenue by five per cent per annum
and to improve Lincoln’s PBRF ranking by
one. In addressing these challenges, we must
in partnership develop systems, policies
and incentives to support academic staff,
as ultimately it is their endeavours that will
achieve the outcomes sought. One way we are
doing this is through the Lincoln Hub, which
provides opportunities for shared facilities,
common policies and support networks.
“Ultimately our role is to add value in any way
we can – from finding the right opportunities
to support the researchers in their career
development, to putting the right people in
touch with the best opportunity, and helping
secure and manage funding. If at the end of the
day Lincoln Research and Innovation is seen as
both the funding facilitator and administrative
support system for research, and researchers’
careers, we’ll be meeting our goals.”

Lincoln Research
and Innovation
Lincoln Research and Innovation (LRI)
facilitates internal and external connectivity,
idea development and innovation, and the
acquisition and administration of research
funding. Working closely with Lincoln’s highquality research teams, the service aims to
support and promote research excellence and
reporting.

Our framework

Lincoln Research and Innovation adds value
through the following:

Our skills

• LRI works with faculty and other allied service
teams to develop and implement universitywide research strategies and policies as the
framework for supporting accomplishment
in the Performance Based Research Fund
(PBRF), and growing research revenue and
innovation.

• LRI provides professional and technical
management of the University’s research and
innovation support services.

Campus capability
• LRI works with others to assist the
development of a coherent and consistent
approach to research and innovation
activities campus-wide.

Our relationships
• LRI supports the development of an active
research culture through the facilitation of
research interactions between key internal
and external stakeholders.

Our profile
• LRI helps raise the profile of Lincoln’s research
and related activities through effective
information dissemination internally and
with external stakeholder interactions.
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Working
with industry
We believe in asking and answering the big questions, and
applying that knowledge to industry. Our connection with
industry is a big part of what we are trying to achieve, not only by
providing grounding and relevance for our research, but also by
elevating Lincoln graduates in their unique ability to tackle the
world’s social and economic problems.
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New facility adding value
down the food chain
ANZCO Foods has opened a new food
innovation centre at Lincoln University,
as part of an $87 million project to
gain more value for the beef and lamb
industry.

Three years ago, ANZCO put forward a
proposal for ‘FoodPlus’ – a joint-funded project
through the Government’s Primary Growth
Partnership (PGP) programme. Approved over
a seven-year period, FoodPlus focuses on three
key streams of work: novel added-value food
products, novel ingredients, and healthcare
opportunities.

With funding secured, ANZCO Innovation
Manager Jonathan Cox says the company is
keen to get into a new facility that will support
the work.
“ANZCO’s strategy is to grow through adding
value. Growth by heading further down
the value chain complements the red meat
processing side of ANZCO’s business,” says Mr
Cox.
“The Lincoln lab is a great fit for us. The space
was already at a food grade level, so all we
needed to do was purchase equipment which let
us get under way more quickly than building
a new facility from scratch. The additional
equipment and experience already at Lincoln
also helps us be more responsive to our
customer needs.
“Through our ongoing relationship with
University contacts such as Professor Charles
Brennan and Associate Professor Jim Morton,
we’ve learned about new developments and
expertise that we weren’t previously aware of –
there is a real desire from the staff here to make
their work applicable to industry.
“We’ve quickly been able to demonstrate the
value of being at Lincoln and we’re already
keen for more space on-site.”
Officially opened on 5 December 2013, the
ANZCO Innovation Centre is based in the
2000m2 state-of-the-art RFH Building, currently

home to the Wine, Food and Molecular
Biosciences department. The centre includes
laboratories and office space, as well as
access to Lincoln’s food engineering labs, food
innovation labs, and sensory suite.
While unable to discuss specific developments
because of commercial sensitivities, Mr Cox
says there are projects under way with a
number of large multinational food companies,
and exciting prospects in the pipeline.
Lincoln University Head of Department and
Associate Professor in Protein Biochemistry
Jim Morton says food is a high growth area for
Lincoln. “Lincoln has typically been ‘before
the farm gate’, but there is the realisation that
we need to be focused on more than that. The

emphasis in this department is food innovation
– looking at the wonderful raw materials that
New Zealand makes and how to run it into
something of higher value.
“The majority of our food science graduates go
off to work in industry, so to have real world
problems to deal with and to learn about
industry timelines and priorities is invaluable.
ANZCO has already sponsored summer
students and student projects, and we will
gradually develop larger projects as well.”
Lincoln currently offers the Bachelor of Science
stream of Food Science, and in 2014, we
introduced a new one-year Master of Food
Innovation.
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Feed the world
We have set our mission to feed the world, protect the
future and live well. That’s no small feat, but it is one
that Lincoln – as a land-based university – is uniquely
positioned to take up.
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Faculty of Agriculture and Life Sciences

Faculty of Commerce

The Agribusiness and Economics Research Unit

Mission 1: Feed the world
The international population is ballooning,
with the prospect of a world population
reaching 10 billion by the middle of this
century. At the same time, that population
is changing, with growing wealth and a
burgeoning middle class in some of the world’s
fastest developing countries. That evolving
demand is putting still greater pressure for
resources on an already stretched environment
– one that is being transformed through
climate change.
Based on our assessment of the critical needs
arising from these global pressures, we’ve
established a mission to feed the world –
and our practical research shows just how
important our relationship with land is in
tackling this major world issue.
Lincoln is unashamedly specialist. We
specialise in a particular subset of areas
and are increasingly focused on knowledge
generation in these areas. Many of these tie
very nicely into what New Zealand’s good at,
leading to key global opportunities for the
national economy.
We are focused on the issues that are facing
our farmers, our food production companies,
and our exporters – from on-farm pest
control and precision farming systems to the
industrialisation of the US dairy industry, and
the impacts of changes in India and China on
New Zealand trade and the environment.

Faculty of Agriculture and Life Sciences

Faculty of Commerce

We have the potential to establish New Zealand
as one of the key global food baskets, not only
by adding value and exceeding quality, but
also by utilising our comprehensive knowledge
base and innovation to create new flavours,
textures, ingredients, products and markets.
By understanding and reconfiguring our supply
chains, we are also able to streamline that
path to market, to better respond quickly to
consumer demand.
Our mission to feed the world sits alongside a
very clear framework established by our three
domains of capability: Agriculture and Life
Sciences; Environment, Society and Design;
and Agribusiness and Commerce. The interplay
of these disciplines, both in our teaching
programmes and through the quality and focus
of our research, will provide the foundation to
help us not only address the needs of the world,
but focus on the very real, practical issues faced
by New Zealand’s land-based industry.
In aligning Lincoln with New Zealand’s key
capabilities, we’ve sought to understand
the global challenges society faces, and the
opportunities that arise for New Zealand in
addressing them. We’ve recognised that the
world is changing and that we need to respond
to it.

The Agribusiness and Economics Research Unit
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Solutions for Psa in kiwifruit:
Trichoderma root endophytes
With Psa spreading throughout New
Zealand, potentially costing New
Zealand’s kiwifruit industry up to $600
million in the next 10 years, the BioProtection Research Centre, hosted at
Lincoln University, has demonstrated
early success in a unique biological
control for the disease.

The highly virulent bacterium Psa (Pseudomonas
syringae pv. actinidiae) causes bacterial canker
on kiwifruit vines. First identified in New
Zealand in late 2010 on kiwifruit in a Te Puke
orchard, the disease currently affects more than
80 per cent of New Zealand’s kiwifruit orchards.
Facing the rapid spread of the disease, kiwifruit
marketer Zespri International Ltd. and Kiwifruit
Vine Health Inc. (KVH) approached Dr Robert
Hill and Professor Alison Stewart about the
possibility of using biological controls to help
reduce the impacts of Psa.

Because of the growing number of plant
pathogens resistant or tolerant to chemical
pesticides, biological control alternatives that
rely on the use of living organisms to control
pests or diseases have become increasingly
important in fighting diseases such as Psa.
“Our special expertise and interest ever since
the Bio-Protection Research Centre started is in
particular isolates of the genus Trichoderma
that form a close association with plants,” says
Dr Hill.
Trichoderma is a fungus present in soils, several
types of which form beneficial relationships
with plants. “They confer to the plants a
number of real benefits,” says Dr Hill. “One of
them is they prime the plant’s defence system,
so it can defend itself better against pathogens.
But they also enhance the plant’s general
health and vigour.”
A research team led by Dr Hill is identifying
and testing strains of the root-dwelling fungus
for its ability to improve kiwifruit vine health
and survivability under Psa disease pressure,
using the growth rooms at the New Zealand
Biotron – a purpose-built facility for plant, soil
and microorganism research.
So far the results have been promising. Dr
Christine Stark and the team have identified
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several isolates of Trichoderma that have
successfully reduced Psa disease symptoms and
improved longevity of young kiwifruit seedlings.
Using Trichoderma isolates from healthy plants,
the team has developed a biological control
product called TriMix-1, which is produced at
Lincoln University and has been applied to
1000 hectares of kiwifruit orchards in the North
Island to test its field efficacy.
“We’ve also been doing a lot of work with
organic kiwifruit growers and we have BioGro
organic certification for our treatment – with
no restrictions,” says Dr Hill. “It is an entirely
natural thing; it comes from New Zealand
plants that are healthy and it is being put back
on to New Zealand crops.”
As no single biological control agent is
considered likely to provide complete control
of Psa, other agents such as yeasts and elicitors
that boost plant resistance to disease were
identified by collaborators at Plant & Food
Research and are being tested in combination
with Trichoderma in glasshouse and field trials.
The results to date indicate that Trichoderma
need to be considered as an important
biological control component for management
of Psa and improvement of kiwifruit vine
health.
With no successful and sustainable pest
management plan currently available for
kiwifruit vines infected with Psa, Dr Hill says the
research will help develop treatment strategies
to manage the disease.
Monitoring of the field trials began in 2014
and industry feedback has been positive.

A mature kiwifruit orchard treated with Trichoderma
from 2012 and still Psa free.

Lincoln University has recently reached an
agreement with a commercial partner, Agrimm
Technologies Limited, to produce the product as
KiwiVax and sales are under way.
Project: Solutions for Psa in kiwifruit: Trichoderma root
endophytes
Researchers: Dr Robert Hill, Dr Christine Stark, Dr Nicholas
Cummings, Dr Jin-Hua Li
Funders: AGMARDT, Kiwifruit Vine Health, Ministry of
Business, Innovation and Employment, Zespri

Pacific
cuisine as
a tool for
development
Increased agricultural production and
a decrease in food imports are key
outcomes identified by the Samoan
Government and NZAid, with a focus on
increasing the amount of locally-grown
products used in the tourism industry.

Associate Professor in Tourism Development
Tracy Berno’s* research on the relationship
between tourism, food traditions and
agriculture in Samoa grew from an interest
in tourism as a tool for development in small
island states.
“During the years I worked at the University
of the South Pacific in Fiji, I noticed that when
we ate out at local restaurants and friends’
homes, the food was fantastic, but – with a few
exceptions – it was often lacking in the hotels
and resorts. We knew how fabulous the produce
and culinary products of the Pacific are, but in
the tourism industry, where it could be really
highlighted, you just weren’t seeing it.
“And of course, it wasn’t just about the food on
the plate for tourists – it was a lost opportunity
for the agricultural producers of the Pacific.”
Dr Berno says many of the small islands in
the Pacific have tried export-led agricultural
policies, but the impediments were too
great. “This spurred an interest in looking at
agriculture and tourism linkages in the Pacific
as a proximate market for local products.
I started looking at what the barriers and
facilitators were and this eventually grew into
my primary area of research.”
While working at the University of the South
Pacific, Dr Berno met Robert Oliver, a Fijiraised chef who had been working on similar
projects in the Caribbean. The pair have
worked successfully together for over 10 years
on agriculture-tourism linkage projects in the
Pacific. As one of the outcomes of their research,
they co-authored two cookbooks on the food
and cultures of Pacific countries. Their first book,
Me’a Kai: The Food and Flavours of the Pacific, was
named the Best Cookbook in the World at the
2010 Gourmand World Cookbook Awards.

“One of the reasons our book won this award
was the fact that we introduced a new genre – it
was designed not just as a cookery book, but
as a tool for development,” says Dr Berno. “It
was written to stimulate interest in local foods
and to act as a conduit between the agricultural
farmers and the tourism industry.”
Following the success of their first book,
Dr Berno and Mr Oliver were approached
to develop a similar book for Samoa.
With funding from NZAid and working in
partnership with the Prime Minister of Samoa,
the NGO Women in Business Development
and the Samoa Tourism Authority, another
award-winning cookbook was developed. The
book was launched in late 2013, along with a
companion television series, Real Pasifik.
Another side to the research is focused on the
Samoan culture’s abandonment of traditional
foods in favour of a Western diet, she says.
“This is one of the key reasons why people
in the Pacific suffer from the highest rates of
non-communicable diseases in the world. The
traditional Samoan diet was very healthy
and based on root crops, leafy greens, fresh
vegetables, local fish and birdlife, and
supplemented with coconut oil and products.
“We are hoping we can help stimulate a
rejuvenation of these traditional products and
preparation methods, because we know that
will have an impact on health and wellbeing.
We have devoted part of the book to traditional
approaches to health and nutrition and
traditional healing practices, to encourage
people to go back to those roots and take
pride in their traditional foods as part of their
cultural heritage.

“The highest likelihood of sustainability for
this project is around local ownership of the
agriculture – tourism linkages. We want to
make ourselves redundant. The whole point is
to leave that knowledge and skill-set with the
people of Samoa – the project belongs to the
communities with whom we have worked and
we feel very strongly about that.”
Project: Tourism, food traditions and agriculture in Samoa:
Pacific cuisine as a tool for development
Researcher: Associate Professor Tracy Berno
Funders: Faculty of Environment, Society and Design
(Lincoln University), NZAid (through the Samoa Tourism
Support Programme)
* Dr Berno has moved on from Lincoln since this article
was written.
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A case of biocontrol failure
A small South American wasp, a
parasite that was introduced to New
Zealand in the early 1990s to control
vast populations of the grassland pest,
the Argentine stem weevil, now appears
to be losing its battle.

Bio-Protection Research Centre Principal
Investigator and AgResearch Principal Scientist
Professor Stephen Goldson and his colleague, Dr
Federico Tomasetto, are investigating the factors
underlying this breakdown of biological control.
The study, funded by both organisations, is
attracting international attention – in part
because there is only one recorded case of a
host developing resistance to a parasite, in
a way similar to that in the Argentine stem
weevil.

“In New Zealand’s improved pastures, the
weevil is the worst pest of ryegrass there is,”
says Professor Goldson. “Scientists have worked
on this problem sporadically for many years
since the late 1950s and there were two things
that solved it – one is endophyte-resistant
grasses, and the other is the parasite that
AgResearch brought in from South America
and released in 1991.”
For many years, the wasp was a great success,
suppressing the pest by attacking the adult
weevil and putting an egg inside its body that
grows into a series of grubs, which sterilise and
then kill the host. The value of the parasite has
been estimated to be about $80 million a year
to New Zealand agriculture, he says.
In 2011, AgResearch discovered that the
parasites had seemed to have lost their efficacy.
“We began a detailed investigation into what
had been happening over the years since it was
released and it was then that we brought in Dr
Tomasetto’s mathematical and analytical skills.
“Dr Tomasetto has contributed all kinds of
analyses, which now show that over the last 10
years, the rate at which the parasite has been
attacking the weevil has been dropping off
steadily. In the mid-1990s, 70-80% of the pest
was being attacked in the winter – it is now far
lower, and has now effectively lost its ability to
control the weevil.”
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“One of the biggest problems
is that the wasp reproduces
asexually, producing clonal
daughters identical to itself
throughout the generations.
Thus it can’t change in
response to pressures. ”

There are two aspects to the ongoing research
– finding out if and how the pest has become
resistant to the parasite, or if somehow the
landscape has changed to stop it from working.
“Pastures in New Zealand are very simple,”
says Professor Goldson. “They have very few
species and that makes them easily invaded by
foreign pests. So, when pests get in, they have
a huge amount of food in the form of highquality plants and the invading pests do not
face much opposition.
“One of the biggest problems is that the wasp
reproduces asexually, producing clonial
daughters indentical to itself throughout
the generations. Thus it can’t change in
response to pressures. On the other hand,

the weevil can evolve and adapt because it
reproduces sexually, meaning that its genes are
recombined every generation.
“Such a mix of reproductive strategies means
that it is possible over time for the weevil to
become resistant to the parasite by changing,
whereas the parasite is stuck and cannot
compensate for the weevil’s changes. Such a
situation is sometimes known as an ‘unequal
evolutionary arms race’. This hypothesis is
quite possible and is being examined closely

because the parasite has certainly exerted very
high selection pressure on the weevil for many
years.”
Professor Goldson says the research may have
importance beyond the Argentine stem weevil,
because another severe pest in pasture, the
clover root weevil, has a very similar biocontrol
wasp that also reproduces asexually, while the
weevil reproduces sexually. “No white clover
plants have yet been found to be resistant
against the clover root weevil and farmers are
highly dependent on the wasp for its weevil
control, estimated to be worth $444 million a
year.”
Based on what is being learned from the
Argentine stem weevil work, Professor Goldson
and his colleagues from both AgResearch and
Lincoln University are keeping a very close eye
on what is going on in that biocontrol system.
“Overall, this is a real combined effort. We aim
to understand far more about what’s going
on in our pastures, as we can’t presume they
are going to stay as they are,” says Professor
Goldson.
“We need to know what happened and how to
avoid it in the future. In doing this, it is great to
see both organisations working in such a close
collaboration, very much in the spirit of what is
planned for the Lincoln Hub.”
Project: A rapid and unprecedented collapse in parasitism
levels: a case of biological control failure of an exotic weevil
pest in New Zealand
Researchers: Professor Stephen Goldson, Dr Federico
Tomasetto
Funders: AgResearch, DairyNZ, Foundation for Arable
Research, Lincoln University Research Fund, The New
Zealand Guardian Trust Company Limited (via Trimble
Agricultural Research Fund and Vernon Willey Trust
Fellowship)

Stephen Goldson and Federico Tomasetto on a weevil-collecting mission.
Stephen:
Bio-Protection Research Centre
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Characterisation of New
Zealand populations of tan
spot of wheat
First identified in New Zealand in 2008,
tan spot – one of the most economically
significant diseases to affect wheat
globally – is increasingly occurring
across New Zealand, resulting in a
reduction in yield for the country’s
wheat producers.

In the first study of tan spot, caused by the
fungus Pyrenophora tritici-repentis (Ptr), in New
Zealand, Lincoln Master’s student Sean Weith
undertook a survey of wheat growing areas
around the country, collecting samples of the
fungus from each site and using molecular
biology to characterise the populations.
Senior Lecturer in Molecular Biology, Dr Hayley
Ridgway, who helped supervise the project, says
the research has identified a unique situation
here in New Zealand for tan spot.
“It’s a recent introduction, but from that
introduction it has travelled up and down the
country,” says Dr Ridgway. “But we are not
seeing evidence that it is reproducing in the
same manner as it is overseas, so there might
be something different about the disease in New
Zealand. Sean has shown that the population
is very clonal. So we appear to have had one
introduction that has then spread throughout
the country – and that’s new information.”
In order for tan spot to be effectively controlled
on New Zealand wheat growing farms,
information regarding its distribution, the
race and genetic structure of the New Zealand
Ptr populations, virulence towards commonly

Masters student Sean Weith with a selection of plants affected by tan spot.
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“We are not seeing evidence that it is
reproducing in the same manner as it is
overseas, so there might be something
different about the disease in New Zealand. ”

grown wheat cultivars and sensitivity to
commonly used fungicides is required.
The next stage of the study is to assess whether
any wheat cultivars grown in New Zealand are
resistant or tolerant, complemented with trials
of fungicides.
Senior Lecturer in Plant Pathology and
Mycology Dr Eirian Jones, says the information
obtained in the research will be used by the
Foundation for Arable Research (FAR) to inform
growers about the best control strategies. Those
strategies may include more targeted use of
fungicides, made possible by understanding the
pathogen cycle.

Dr Ridgway says Sean, who has been given a
scholarship by FAR for the study, displays the
kinds of skills that make Lincoln graduates so
attractive to industry. “It’s not just someone
who can do the lab work, or go out into the
field. You’ve got someone who can span all
aspects of a discipline. They are as happy in
gumboots in a wheat paddock as they are in a
lab coat.”
Project: Characterisation of New Zealand populations of tan
spot of wheat
Researchers: Dr Eirian Jones, Sean Weith, Dr Hayley Ridgway
Funders: Foundation for Arable Research, Lincoln University

“We’ve also got a really valuable sample
collection at the start of the incursion, says Dr
Jones. “So if anybody in five or 10 years wants
to come back, they can compare their isolates
with those collected when it first came in and
see what’s happened to it since.”
Lincoln’s Faculty of Agriculture and Life
Sciences has also been sharing information and
DNA from the local pathogen with Murdoch
University in Australia, which is studying tan
spot in Australian wheat crops.
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Precision
agriculture
and smart
farms
Precision agriculture and smart farms
provide technological solutions to aid
the primary sector in being efficient,
profitable and environmentally
sustainable.

Research by the Department of Informatics and
Enabling Technologies is being applied across
the primary industry value chain to achieve
these goals, says Stuart Charters, Head of
Department.
“New Zealand has the opportunity to be
a global leader in precision agriculture
technology. If we can make improvements to
assist not just farmers, but also allied industries,
then we can increase New Zealand’s export
earnings.
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“The application of technology in the sector
is starting to gather real momentum. Lincoln
brings together expertise in the primary
industries and in technology, with an end-toend approach, valuing the consumer of outputs
as much as the technology itself.”
The department has been working with local
pasture company Agriseeds NZ on a number
of projects to increase efficiency and data
gathering in their seed quality labs. “Two of
our students have developed real-time image
processing software to count and analyse
seeds,” Dr Charters says. “Because better
seeds can be chosen through the quality
management system, it also means that plantbreeding results can be improved and products
sent to the market are refined.”
The software adds value for the company
because it’s able to gather more information
about the seeds than before, which allows them
to compare between different years, growers,
and seed cleaners. This sort of analysis could
not be done before, he says.
The department has also been working with
Agriseeds NZ on a project to gather plant
breeding trial information digitally in the field.
“Manual data collection is a long and tedious
process, so the software saves a lot of time and
also provides extra information to improve the
product.”
The department is working with the South
Island Dairying Development Centre to
develop a multi-farm herd performance
dashboard that allows comparison of current
and historical performance across a number
of farms and seasons. The dashboard provides
a visual representation of data collected on a
weekly basis and allows it to be shared with
a number of stakeholders. The dashboard is

a decision support tool, allowing farmers to
make management decisions and easily see the
impact of those decisions on performance.
Shirley Gibbs, lecturer in Information
Technology, says the dashboard will mean that
instead of manually re-creating charts for each
data set, this solution provides custom charts
that show the required information at the click
of a button. “It’s about improving efficiency
and solving a problem, so farmers can easily
view some data in a useful format, and base
their decisions on that.
“Large amounts of data presented in tables
often overwhelm users,” she says. “Being able
to provide a visual representation and give
choices as to which subsets of data are viewed
means that the understanding of results
and trends is not confused by extraneous
information.
“The interactive dashboard solution was
produced using common office software without
requiring a lot of custom code. This solution

can easily be updated as required and is a good
example of providing a robust solution in an
environment people are already familiar with
using.”
Dr Charters says the departmental research is
important in helping to improve productivity
and efficiency, with the same approaches being
applicable across the whole agribusiness sector.
“If we can get people to work smarter, then they
will have more time to spend on adding value
to their business, rather than on routine parts
of the job.”
The expertise of the department is in ensuring
that, whether it be using everyday software or
building a system from scratch, the focus is on
making solutions that are easily usable.
Project: PrecisionAg SMART Farms
Researchers: Dr Stuart Charters, Dr Keith Unsworth, Shirley
Gibbs, Dr Brad Case
Funders: Agriseeds NZ, Department of Conservation, South
Island Dairying Development Centre

Preventing
wind damage
to irrigation
systems
After a severe Canterbury windstorm in
September 2013, several million dollars’
worth of centre pivot irrigation systems
were damaged, resulting in reduced
yields and output losses for hundreds of
farmers.

Centre pivot irrigation is a system that rotates
around a pivot and waters farms with sprinkler
heads that enable farmers to efficiently
irrigate large areas. Lecturer in Agricultural
Engineering, Majeed Safa, says he was
approached by a concerned farmer who wanted
help to protect centre pivot irrigation systems
from damage in the future.
“We wanted to look at how we can prevent
the same damage and losses from happening
if another storm comes. We started work on
the project, and Farmers Mutual Group (FMG)
offered to fund the research.”
Dr Safa, along with Dr Ian Domigan and
three PhD students, Mariana Esteves, Mutaz
Khazaaleh and Birendra KC, began collecting
data and information from Canterbury farmers.
“This is the first study on wind damage to
centre pivot irrigation equipment in New
Zealand,” says Dr Safa. “We also looked
overseas and were really surprised to find no
evidence of similar studies. We believe the
damage that occurred in Canterbury was the

largest reported storm damage on centre pivot
irrigators internationally.”
Data gathered from questionnaires sent to 460
farmers and a range of interviews showed the
main problems were a lack of information
about the vulnerability of centre pivot irrigation
systems, and that farmers underestimated the
potential effects of a windstorm.
“The study also showed that most farmers’w
efforts to protect their irrigation systems did
not work well, or made the situation worse.
After comparing farmers who had irrigation
equipment damage and farmers without
damage, we found that the majority of farmers
who suffered damage are really keen to
improve their knowledge and feel they have
limitations for the next storm. However, 96% of
the farmers who had no damage in last year’s
wind storm say they don’t feel they have any
limitations for the next windstorm.”

“Shelters have been proven to be ineffective in
protecting the irrigation systems most times,
for a number of reasons. We believe parking
the irrigator into the wind direction and tying
irrigators by anchors would be the more
effective way to protect centre pivots.
“So we are currently testing different anchor
systems and trying to find practical, effective
and quick responses that can be taken before
a windstorm, to reduce any damage. Another
important challenge is putting more effective
warning systems in place for farmers, so when
another storm strikes, there will be less panic
and more peace of mind.”
Project: Wind damage to centre pivot irrigation systems
Researchers: Dr Majeed Safa, Dr Ian Domigan, Mariana
Esteves, Mutaz Khazaaleh, Birendra KC
Funder: Farmers’ Mutual Group (FMG)

Dr Safa says it’s important to educate farmers
on how to prepare for future storms, but vital
they don’t receive the wrong information.
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Understanding the
New Zealand dairy industry
As New Zealand grapples with
maintaining an economically successful
dairy industry, the United States has
become the second largest exporter
of dairy products in the world. An
understanding of the technologies
and innovations that have led to
the significant growth seen in the US
is important to gain a competitive
advantage.
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Contract Lecturer in Farm Management Marv
Pangborn and Honorary Professor Keith
Woodford conducted a project on the economic
and technological reasons for the dairy farm
growth in the US.
“Over a number of years, we have discussed
some observations we had both made that the
large industrial dairy farms in the US could
produce milk cheaper than we could in New
Zealand,” says Mr Pangborn.
“The American milk production industry,
traditionally domestically focused, is
transforming from family-owned farms of 50
to 500 cows to mega-sized production units
milking at least 2000 cows. In many cases, the
herds are 5000 to 12,000 cows. Approximately
40 per cent of American milk production now
comes from 800 of these mega-farms and this
proportion increases each year.

The pair spent 10 days in the western United
States looking at a range of large farms, mostly
based in deserts, which were milking between
3000 and 25,000 cows.

“Given New Zealand’s economy is linked to
the success of its dairy industry, we received
funding to go and have a look at these farms
and find out how they did it and whether any
of their innovations could be applicable to New
Zealand.”

“All these mega farms which have more than
2000 cows have been able to expand and make
money, while the small farms have not been
able to. The large-scale industrialised model has
been able to succeed where the family farms
have struggled.

Professor Woodford says that family farms are
declining in numbers very rapidly in America.

“The US industry is now competing very well
with New Zealand on an international level.
As a result, America’s prices have gone up and
New Zealand’s prices have gone down.”
He says the mega farms have labour efficiency,
because of the large scale. “In most of those big
dairy sheds, they will be milking for about 22
hours a day, so it’s a real production line. Their
labour costs are lower, feed costs are generally
lower, and land and building costs are lower.
“We’ve always thought that we have the lowest
cost systems, so it’s a bit of a shock that the
Americans can compete with us.”

“ We’ve always thought that
we have the lowest cost
systems, so it’s a bit of a
shock that the Americans
can compete with us.

”

Professor Woodford says it’s important to
recognise that the entire dairy system, from
feed production through to marketing, is
technologically more advanced in the big
farms. “That’s part of the secret of why they
do so well. Also, their cows are being bred
differently to ours and are 30 to 40 per cent
bigger, so produce twice as much milk as New
Zealand cows under their system.
“There are a range of other different factors
contributing to the growth of the industry in
the US, and some farmers in New Zealand are
starting to look at those American systems and
implement them here.
“The insights that come from a project like this
are important in assessing the overall strategic
positioning of the New Zealand industry. It’s
about understanding our competitors in the
international industry and assessing both the
opportunities and the risks.”

American milk
production industry

Project: The industrialised US dairy industry
Researchers: Marv Pangborn, Professor Keith Woodford
Funder: Faculty of Agribusiness and Commerce (Lincoln
University)
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Impacts of changes in India
and China on New Zealand
trade and the environment
New Zealand’s agricultural exporters are
becoming increasingly focused on China
and potentially on India. Therefore,
the changing demand and supply of
agricultural products in these countries
is important, as it will have an impact
on our economy and the environment.

Lincoln Agribusiness and Economic Research
Unit (AERU) Research Fellow Meike Guenther
has been examining the potential effects of
changes in meat and dairy consumption and
production, as well as different trade policies in
China and India, on New Zealand’s agricultural
trade and greenhouse gas (GHG) emissions
from livestock.
Since 2010, China has been New Zealand’s key
export market for agricultural commodities,
facilitated through the signing of a Free Trade
Agreement (FTA) between both countries in
2008. India also started negotiations towards
a FTA with New Zealand, with the potential to
make this an important export market in the
future.
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The research uses the Lincoln Trade and
Environment Model (LTEM), a partial
equilibrium model that forecasts international
trade, production and consumption of
agricultural commodities, and GHG emissions
from livestock production.

“In China and India, dietary patterns are
changing, with an increase in meat and dairy
intake. New Zealand would be able to help
satisfy that increased demand,” says Meike.

Using the model, Meike developed a number
of scenarios, simulating different ranges of
consumption and production of meat and dairy
commodities in China and India, as well as full
trade liberalisation in both countries.

“This could be economically beneficial in terms
of agricultural exports, but it would also have
impacts on the environment because livestock
production is one of the largest sources of GHG
emissions.”

The modelling results showed that changing
dietary patterns in India and China could
lead to higher producer returns from meat and
dairy commodities in New Zealand, with only
moderate increases in GHG emissions.

In contrast, if China and India would
significantly increase meat and dairy
consumption and production simultaneously,
then returns to New Zealand producers,
particularly in the dairy sector, could decline as
a consequence of drops in both dairy prices and
production. This would lead to a decrease in
GHG emissions from dairy in New Zealand.
Full trade liberalisation in China and India
was predicted to increase producer returns
in New Zealand across all meat and dairy
commodities, but would also slightly increase
GHG emissions from livestock.
“In this research, the environmental impacts
from changing consumption, production
and trade patterns in India and China were

“ In China and India, dietary

patterns are changing, with
an increase in meat and
dairy intake. New Zealand
would be able to help satisfy
that increased demand.

”

measured in greenhouse gas emissions
from livestock production – methane and
nitrous oxide. In all scenarios, these were
moderate, and sometimes even quite small
for New Zealand. However, they were still
significant, particularly those from sheep, and
challenges are faced if New Zealand were to
set agricultural GHG emissions targets, for
example within the New Zealand Emissions
Trading Scheme (ETS) or if the government
considered signing the second commitment
period of Kyoto, which applies to emissions
between 2013 and 2020.”
Meike says that this research may assist
policymakers in identifying new trade
opportunities with emerging markets such as
China and India and will provide information

on the environmental impact of these
opportunities.
While her work is mainly in the field of regional
economic development, Meike has undertaken
this research as part of her Master’s. Originally
from Germany, Meike says Lincoln provides a
unique environment for this kind of research.
She hopes to extend the study by examining
other markets with a changing policy
environment, such as Europe, with its removal
of milk quota in early 2015.

Project: Impacts of changes in India and China on New
Zealand trade and the environment
Researchers: Meike Guenther, Professor Caroline Saunders,
Dr Peter Tait, John Saunders
Funder: Agribusiness and Economics Research Unit
(Lincoln University)
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“ We aim to bring sensor

Optimum-N
Optimum-N is a research programme
designed to support pastoral farmers
in estimating the optimal amount
of nitrogenous fertiliser required for
intensively-grazed pastures.

The programme will develop new sensors,
analytical methods and tools to identify the
nitrogen demand of grazed dairy pastures. It
will allow for smarter and more responsible
application of nitrogen fertilisers, thus lowering
the risks of environmental damage whilst
maintaining or improving pasture productivity.
The research is a collaboration between Lincoln
Agritech, Lincoln University, Massey University,
AgResearch, and the University of New England
in Australia. It is supported by the Ministry of
Business, Innovation and Employment.
Lincoln Agritech Precision Agriculture Scientist
Jess Roberts says they are looking at developing
sensors that can be integrated into farm
management systems, with the purpose of
adapting the amount of applied nitrogen to the
spatially and temporally varying demand of a
paddock in a better and more controlled way. It
is expected to decrease the amount of nitrogen
leached from fertiliser.
“Dairy farmers usually apply nitrogen fertiliser
to an intensively managed paddock of a
rotational grazing system at least eight times
a year, in order to provide enough feed for
the grazing cows. However, they face a lot
of challenges that influence the amount of
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nitrogen that should be applied to a paddock,
including weather, soil, clover content, and
individual animal performance. In addition,
the growing impact from society expects famers
to improve their nitrogen budgeting in order to
reduce unwanted environmental effects.

information and key farm
information together to feed
into existing support systems,
so farmers can decide how to
spread their fertiliser for the
best outcome.

”

“Generally, farmers want to have tools to
support their decision-making, and that is our
goal with this research.”
She says one of the major focuses is to identify
high nitrogen input areas where there is a lot of
nitrogen going into the system that is not from
fertiliser. “We use our sensors to identify areas
of high nitrogen availability, such as certain
patterns of urine or dung patches from cows,
and also to identify areas of good growth and
high plant vigour – as well as poor growth.
“We aim to bring sensor information and key
farm information together to feed into existing
support systems, so farmers can decide how to
spread their fertiliser for the best outcome.”
The sensors include active optical sensing as
well as machine vision of images that can be
used to detect the relative content of clover,
herbs, and other broadleaf plants in the
pasture.

Two key things that the app measures
at this stage

Greenness of the pasture

Clover content

Dr Roberts says one of the most discussed
achievements so far is the development of a
pasture mobile phone app, which should be
available soon. “The two key things that the
app does, at this stage, is measure the greenness
of the pasture and also the clover content that
can be related to nitrogen fixation from air and
feed quality. It’s an efficient way that farmers
can quickly survey their pastures using their
mobile phone, and get an indication of what’s
happening there.”
Optimum-N builds on other research being
carried out at Lincoln, including work on
breeding and managing plants that require less
nitrogen or reduce nitrogen uptake through the
grazing cow. The programme has generated
considerable interest from numerous sectors
and the group is already working with potential
manufacturers and distributors of Optimum-N
sensors and applicators.
“If we can improve and control the spreading
of our fertiliser to get enough pasture growth
for our cows, but limit the amount of fertiliser
to what is essentially needed, we would reduce
losses, and should see economic gains and
positive environmental outcomes.”
Project: Optimum-N
Researcher: Dr Armin Werner
Funder: Ministry of Business, Innovation and Employment
Contestable Science Funding

Precision agriculture scientist Rory Roten measures pasture nitrogren levels.
Lincoln Agritech Limited
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Protect the future
We have set our mission to feed the world, protect the
future and live well. That’s no small feat, but it is one
that Lincoln – as a land-based university – is uniquely
positioned to take up.
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Mission 2: Protect the future
Massive global population growth is having
a major impact on our environment, both
in terms of climate change and biodiversity
threats. If we end up with 10 billion people on
the planet, considering we only had one billion
at the turn of the last century, the impact of
the social, political and economic change that
comes out of that is immense. At Lincoln our
real-world focus is helping to prepare for that
change, and to support and enhance New
Zealand’s land-based economy for the future.
Over 135 years, Lincoln University has
established a rich and strong understanding
of the land we are connected to, the industries
we serve, and the communities we support.
Not just for today – Lincoln is focused on
the strategic challenges of the future, which
involves preparing our students, focusing
our research and supporting land-based
businesses to live and work successfully in the
world of tomorrow.
We have more ecologists than any other
university in New Zealand. This is surprising
when you consider our size, but not when
you consider that we are also one of the
most specialised tertiary learning centres in
the country. This specialisation allows us to
focus on the key issues impacting our future
at a practical level, such as protecting and
optimising crops and yields, managing water
quality issues, and minimising biosecruity

threats. In this way, we are helping make a
tangible difference.
Our focus on addressing some of the world’s
critical challenges has taken our staff and
alumni around the world. In doing so, they are
working alongside the communities that can
gain the most from their real-world expertise.
From providing advice on improving grassland
production in sub-Saharan Africa, and
protecting seedlings for sustainable forestry
plantations in Malaysia; to teaching planting
design and management in Inner Mongolia,
and collaborating with leading agriculture
experts in China and even North Korea,
Lincoln’s knowledge and approach is being
called on to support key developments in the
global management of land, food and water.
Our status as a university is vital, so we can
continue to uphold our independence and
intellectual rigour, while looking at new ways
to find solutions that work both internationally
and domestically.
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Impacts
of climate
change on
plant-soil
interactions
Lincoln University is combining worldleading research with a cutting-edge
facility to examine the impact of
climate change on soil-plant and rootpathogen interactions.

A multidisciplinary team led by Professor Leo
Condron from the Bio-Protection Research
Centre has been investigating the effects of
elevated atmospheric carbon dioxide on plant
growth and whether plants are more susceptible
or more resistant to soil borne pathogens. The
team includes scientists from Lincoln University,
Dr Eirian Jones, and Dr Hayley Ridgway, as well
as Dr Maureen O’Callaghan, of AgResearch.
“We have a unique facility here to conduct this
research – there is nowhere else in the world like
it,” Professor Condron says.
The work was carried out in the New Zealand
Biotron, which was established within the BioProtection Research Centre to facilitate leadingedge fundamental research on processes that
occur at the plant-soil interface (rhizosphere),
and how these influence plant health and the
effectiveness of biological methods, designed to
control soil borne diseases.
The Biotron facility has been specifically
designed to investigate below ground processes
without having to dig up the soil and destroy
the plants, which involves using endoscope
technology developed at the Biotron over the
past eight years.
It is likely that the impact and control of plant
diseases will be affected by changes in climate,
he says.
“The New Zealand Biotron allows scientists
to investigate the potential impact of likely
climate change scenarios, including elevated
concentrations of carbon dioxide. This research
is about trying to be proactive and get some
idea of what challenges we may face with
future climate change. If we can gain some
knowledge of the likely impacts of climate
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change in advance, then we can begin to
investigate possible mitigation strategies.”
Blackfoot is a common, soil borne microbial
disease of grapevines in New Zealand. The
purpose of the research was to evaluate and
quantify how vine growth, disease occurrence
and impact were affected by increasing carbon
dioxide from 380ppm to 760ppm, over a ninemonth period, under controlled conditions.
Preliminary results have shown that elevated
carbon dioxide enhanced above-ground vine
growth, but decreased below ground growth,
he says.
“The amounts and composition of carbon
compounds produced by roots which influence
soil microbial communities were also affected
by elevated carbon dioxide.”
Project: Impact of climate change on soil-plant and rootpathogen interactions
Researchers: Professor Leo M Condron, Dr Eirian Jones, Dr
Hayley Ridgway, Stuart Larsen, Dr Maureen O’Callaghan
(AgResearch)
Funder: Bio-Protection Research Centre

Above left:
Control and disease-inoculated grapevines in rhizotron
containers in Biotron.
Above:
Biotron growth chamber.

Control of
dry berry
disease of
boysenberry
A hard, unpalatable fruit is the last
thing New Zealand boysenberry growers
want to see in their multi-million dollar
export crop. Downy mildew, caused
by the pathogen Peronospora sparsa,
is becoming more prevalent in New
Zealand, so new management methods
are needed to prevent crop losses of
between 50 and 100 per cent.

Before starting to understand the problem
in the field, however, Lincoln PhD student
Anusara M Herath Mudiyanselage had to
find a way of creating a healthy crop to study.
“When Anusara started with this, we bought
150 little tissue-cultured plants to start her
experiments off,” says Senior Lecturer in Plant
Pathology and Mvcology Dr Eirian Jones, who
supervises the project.
“Anusara grew the plants in a greenhouse and
three months later they all started developing
symptoms. Then, when we tested them with
molecular biology, we found that they were all
infected. That changed the objectives of her
research project and is an important point for
industry, because there’s no point in controlling
the disease in the field if they are buying
infected material and planting it out. This was
an underlying, fundamental problem that the
industry was not aware of, which Anusara and
the research team identified early on. It was a
critical point in the research.”
A method for producing clean, pathogen-free
tissue culture plants as propagating material
was developed that comprised treatment with
heat either alone or in combination with
fungicides. A molecular method was also
developed to identify infection of the plants,
says Senior Lecturer in Molecular Biology Dr
Hayley Ridgway.
“We adapted it to look for very small amounts
of the pathogen so we could verify the tissue
was disease free, even if it looked like it was
healthy. It’s an effective way of dealing with
the disease problem. If you are planting
clean material then all you’ve got to do is
worry about trying to prevent infection by the
disease.”

To determine the risk period for infection of
planting material in the field, spores were
trapped in boysenberry orchards over two
years. In both years, the warm, humid spring
months were found to be conducive for spore
production, infection and disease development.
A number of pesticides were identified as
having potential to limit spore infection during
these periods of high risk, and also those which
could limit the internal growth of the pathogen
to infect developing tissues.
By identifying the periods of risk these pesticides
can be targeted to protect the developing fruit,
potentially reducing the number of pesticide
applications. “This particular pathogen is
incredibly difficult to work with, because it can’t
be grown outside its host, so Anusara has had
to develop some pretty innovative methods of
working with it,” says Dr Ridgway.

got a student that has used the full breadth of
skills available, from molecular biology right
through to spending time with growers.”
As a result of her presentation of the research,
Anusara was awarded the Best AppliedResearch Talk at the Australasian Plant
Pathology conference (November 2013)
for a research project with direct relevance
to industry. “Anusara wants to go on and
contribute to plant disease research globally
– that’s where she sees her future,” says Dr
Ridgway.
Project: Control of dry berry disease of boysenberry
Researchers: Eirian Jones, Anusara M Herath
Mudiyanselage, Dr Hayley Ridgway, Dr Marlene Jaspers, Dr
Monika Walters (Plant & Food Research)
Funders: Callaghan Innovation, Lincoln University,
boysenberry industry

“The disease has multiple infection pathways
– it’s a very tricky one. And once again we’ve
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Alternative to
pesticides
New approaches to managing pests
in vines and salad crops are needed
to reduce economic losses as pesticide
resistance grows.

Professor of Ecology Steve Wratten is carrying
out research at the Bio-Protection Research
Centre, along with PhD students Ryan Rayl,
Mauricio Gonzalez Chang and Jerry Nboyine,
to discover alternatives.
“The main way that pests are controlled
worldwide is with pesticides, but there are
five major problems with this,” says Professor
Wratten. “Most pesticides are wasted, because
they are used very liberally – farmers don’t
typically calculate exactly where spraying is
needed and how much. Pesticides are cheap, so
spraying is often just an ‘insurance’ activity.
“The second problem is – as a result of overuse
– that pests are becoming resistant to the
pesticides.
“The third problem is that because insects are
becoming resistant to old chemicals, and many
of these toxins are increasingly being banned,
the number of new pesticides being developed
is currently at the lowest rate in 50 years.
Companies are not developing new products as
much as they used to because environmental
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standards for new chemicals are so high that
they are becoming far too expensive to make.
“Fourthly, pesticides do serious harm to the
land and water, and kill non-target insects,
such as ladybirds and bees. The fifth reason is
that people don’t like pesticides in their food.”
Snap Fresh Foods, the second largest producer
of salad leaves in New Zealand, is one of four
organisations funding the research. Professor
Wratten says Vida Farms director Ashley
Berrysmith is passionate about reducing the
input of pesticides on the company’s products.
“Ashley runs the Berrysmith Foundation and is
concerned with conventional farming practices,
such as the use of harmful pesticides, because
it’s part of his personal philosophy.”
The work with Vida Farms addresses leafmining flies, which cause no yield loss in salad
crops, but which constitute ‘cosmetic’ pests.
“Flies lay tiny eggs on the leaf surface, making
a mark which is smaller than a head of a pin.
The eggs then hatch and the resulting larvae
feed inside the leaf. The larvae grow and
form a pupa inside the mine. Buyers are very
fussy, so they reject the product. As a result,
the company is using pesticides to control the
pest, which they would like to avoid,” Professor
Wratten says.
Only tiny qualities of damage can lead to
rejection of the product. “Tolerance by the buyer
is very low, so for us it is a major challenge,”
says Professor Wratten. “During our work with
Vida Farms, we found that when we add flowers
to agriculture it boosts the effectiveness of
the pest’s natural enemies, reducing pesticide
inputs as a result. Strips of flowers, especially
buckwheat, are being used, which provide
SNAP – Shelter, Nectar, Alternative food, and
Pollen – an acronym we developed years ago.”

Ryan Rayl at Vida Farms.

If the helpful insects, such as parasitic wasps,
can live longer and lay more eggs while they
have access to SNAP, they can swamp the fly
pests and keep the numbers down, he says.
“This helps with biocontrol and builds on what
we have done in a similar way with other
companies in vineyards all over the world,
with lines of blue phacelia or white buckwheat
flowers planted down the middle of the rows.”
Professor Wratten says they are working well
towards their end goal to reduce the input of
pesticides and protect the future of crops.

Project: New approaches to managing pests in vines and
salad crops
Researchers: Professor Steve Wratten, Ryan Rayl, Mauricio
Gonzalez Chang, Jerry Nboyine
Funders: Callaghan Innovation, Constellation Wines, Kono
Beverages, Snap Fresh Foods

Our biological
heritage at
risk
The protection and conservation of our
endangered species is being researched
at the Centre for Wildlife Management
and Conservation by Faculty of
Agriculture and Life Sciences Professor
Charles Eason.

“Our focus is on developing new and better
tools for animal pest control,” says Professor
Eason. “Rats, stoats and possums are the
number one predators of our native species and
our research is about developing new toxins,
new lures, and new toxin delivery systems to
enable more effective ground control of animal
pests over larger areas.”
Professor Eason says New Zealand is unique
in its pest control problems. “Other countries
don’t, or rarely have, the animal pest control
problems that we have here, in Australia,
and the Pacific Islands. We have a lot of
native species that are very vulnerable to the
introduced species, such as possums, rats and
stoats. We have to help ourselves. International
research does not lead in this field – we do.”
In some parts of New Zealand, mainly on
islands, particular pests have been completely
eradicated, he says, but our native species are
in decline on the mainland. “Kiwi numbers
are still falling – we need to step up with new
technologies and in the way we conduct animal
pest control.
“Ironically, because of the position that we are
in, New Zealand leads the world in developing
pest control technologies and strategies.
Overseas, the number of tools and toxins
available for controlling pests has declined. We
have bucked the trend. We work hard to retain
important pest control tools, such as 1080
and cyanide, as well as developing new toxins
which are more humane.”
As part of a Lincoln programme for the
control of stoats and feral cats, the Centre has
registered a more humane toxin, called PAPP.
“Developing, researching and enabling new
toxins is a lengthy and vigorous process of

research in the lab and in the field; it’s a major
achievement to register new compound. It’s
like getting approval for a new drug, and takes
years of research.”
One of the key aspects of pest control is to try
and keep pest numbers down or eradicate them,
so current baiting results in a ‘boom, bust’
cycle, he says. “This is where the population
reduces and climbs back up again, so you
have to keep repeat baiting or lose endangered
species. So, there has been a real emphasis with
our research programme on resetting killing
devices that will go on dealing to the pest and
keep the population down for months or years,
allowing recovery of native birds, rather than
having baits out there for a limited time.”
The challenge is in resetting toxin delivery
systems, says Professor Eason. “We are working
hard on developing those technologies.
Developing toxins was hard enough, but
developing these devices has required a fusion
of engineers with different skills, and ecologists
and toxicologists working in a multidisciplinary
team to reach our goals.
“In the future, we would also like to incorporate
species recognition, to give greater insurance
that you are not going to have these devices
triggered by non-target species. They are
already designed to minimise non-target
impact, but we can make them even better.”
He said the programme has made major
advances in toxins and strategies, which if
combined with new strategies, would provide
an opportunity for transformational change in
the way we conduct pest control in the future.
“What makes New Zealand so special is
our iconic, native species. Protecting these

ecosystems is very important. Part of our
unique environment is being able to enjoy
listening to the birds when you go out into the
bush, instead of a disappointing silence where
stoats are rampant.”
Project: Our biological heritage at risk
Researchers: Professor Charles Eason, Dr James Ross, Dr
Adrian Patterson, Dr Craig Bunt, Dr Elaine Murphy, Tim
Sjosberg, Lee Shapiro, Dr Kenji Irie, Dr Ian Woodhead
Funders: Department of Conservation, Department for
Environment, Food and Rural Affairs (United Kingdom),
Ministry of Business, Innovation and Employment, TBfree
New Zealand
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Preventing nitrogen loss
and environmental damage
Nitrogen is a key nutrient used for
New Zealand’s pasture growth – most
commonly applied as urea – but it can
be lost via ammonia volatilisation
followed by nitrate leaching due to
hydrolysis of urea in the soil. This results
in reduced availability to crops and
the production of Nitrous Oxide – a
greenhouse gas which is 300 times more
potent than CO2 and could also affect
the ozone layer.

Dr Hossein Alizadeh, of the Bio-Protection
Research Centre (BPRC), is investigating
whether soil microorganisms can be used to
delay urea breakdown and reduce nitrogen
losses.
New Zealand’s pastoral production industries
have a farm gate value of about $24
billion, and are heavy users of urea, says Dr
Alizadeh. “Urea has the highest content of
nitrogen, is widely available, and storage and
transportation is easy. The problem is, through
the activity of urease producing microbes in the
soil, up to 90 per cent of it can be wasted, and
that contributes to environmental damage.
“We are researching whether other soil
microorganisms can be used to delay urea
breakdown by controlling the urease producers,
and thereby reduce nitrogen losses. The aim is
to develop a commercial bio-inoculant which
can reduce applied nitrogen loss, increase plant
growth, and better protect the environment.”
Professor John Hampton is mentoring the
project, along with Dr Wadia Kandula of BPRC,
Professor Alison Stewart of Scion, and Dr David
Leung of the University of Canterbury, School
of Biological Sciences.
Dr Kandula says the BPRC is doing a lot of
work with naturally occurring microorganisms
for biocontrol of pests and diseases. “So this is
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Left: Urease-producing microbes. Right: Suppression of urease-producing microbes by a beneficial fungus.

a fairly logical extension into whether we can
use one or more sets of naturally occurring
microbes to control the growth of the microbes
that are involved in this urease production.”
Professor Hampton says the government
has committed to reducing greenhouse
gas emissions. “Given the size of the New
Zealand dairy industry and the importance
to our economy, anything we can do to help
farmers maintain production, while reducing
negative impacts on the environment, is highly
significant.”
He says the research, funded by AGMARDT, is
very important to farmers, as they wouldn’t get
the same pasture growth and the same milk
production if they were forced to reduce the
amounts of nitrogen they could apply, without
an alternative.
“In the dairy industry, it’s a very big problem
all over the world. There are countries in Europe
where limitations have been put on the amount
of nitrogen that can be applied in a paddock

in any one year – it is likely that this will also
occur here.”
They have a large collection of microorganisms
at the Centre, he says. “This is building on
almost 20 years of research experience with
microbes that can control certain diseases and
promote plant growth.
“It also ties into Lincoln’s theme of ‘Live Well’ in
that we are focusing on a healthy environment,
good food, and reducing chemical inputs. It’s
about looking at what nature has already
provided and using it in a way it hasn’t been
used before, to achieve a positive outcome.”
Project: Improving plant nitrogen use efficiency by bioinoculants
Researchers: Dr Hossein Alizadeh, Professor John Hampton,
Dr Wadia Kandula, Distinguished Professor Alison Stewart
(Marrone Bio Innovations Inc, USA), Dr David Leung
(University of Canterbury)
Funder: AGMARDT through a Postdoctoral fellowship
awarded to Dr Alizadeh

Modelling
invasive
specieslandscape
interactions
Predicting whether an introduced species
becomes established and invasive is a
vital component of biosecurity research
in New Zealand and overseas. Although
sophisticated computer modelling and
analysis methods are in use, there can
be a lot of variability in predictions from
different models.

Lincoln University PhD student Senait Senay’s
thesis investigated ways of improving species
distribution models by looking at the reasons
why predictions can be so dissimilar. To do so,
she investigated factors that influence how well
a model predicts observed global distributions.
Bio-Protection Research Centre Associate
Professor Susan Worner says Senait’s research
highlights the need for implementing multimodel and multi-scenario frameworks to
reduce the uncertainty that can result from
inappropriate use of modelling components.
As part of her research Senait used her species
distribution models to predict the spread of the
great white butterfly. This pest butterfly was first
detected in the Nelson region in 2010, mostly
in private gardens and untended green spaces.
Its caterpillars feed voraciously, reducing host
plants to a skeleton.
Senait’s research has helped predict how the
great white butterfly may spread throughout
the Nelson area, providing an evaluation of
the Department of Conservation eradication
programme. “Unlike many species we need to
consider, the great white butterfly is incredibly
well studied and we have a lot of information
– so Senait was able to integrate some of
that biological knowledge into the computer
analysis,” says Associate Professor Worner.
“She was then able to characterise suitable
and unsuitable habitat at very high resolution,
using geographic information systems and
satellite data. Then she used a model we
developed some years ago using computerbased agents to represent individual butterflies
that we spread across the digital environment
to explore scenarios of spread for white
butterfly.

“What she did show is that the eradication
programme appears to be working quite
well for the time being, compared with
no eradication, but it also indicates the
programme may need to be extended to be
successful.”
This research will help improve species
distribution models to provide more reliable
tools to manage invasive species, protect
primary production and biodiversity, promote
environmental sustainability and investigate
the effects of climate change.
“Ultimately scenario testing can also be used to
review and improve surveillance, sampling and
monitoring methods,” says Associate Professor
Worner. “First of all, it helps us to identify the
most suitable habitat to know where to go and
look. It is extremely costly to survey everywhere,
so the process can identify particular hot spots

where surveillance teams can concentrate their
efforts.
“The model, along with high resolution spatial
data, also enables us to use the computer
as the laboratory to test different sampling
approaches and different intensities over
realistic representations of species spread over
the landscape. The other, ultimate goal is to
test different eradication methods, which is
currently impossible to do in real life.
“Of course – if we’ve got enough information
about other potentially high risk invasive
species – we can do all the research and
modelling before they arrive so that we are
better prepared.”
Project: Modelling invasive species-landscape interactions
Researchers: Associate Professor Susan Worner, Senait Senay
Funders: Tertiary Education Commission, Better Border
Biosecurity
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Cause and
epidemiology
of black leg of
brassica
Brassica crops are becoming
increasingly important for the local
agricultural economy as a forage feed,
to produce vegetable seeds for export
and in the development of oilseed rape
(canola) for consumption and bio-diesel.
Phoma black leg/dry rot of brassica crops is a
major disease problem affecting both the yield
and nutritional quality of forage brassicas. For
local growers, the disease also has the potential
to limit access to lucrative markets, such as
China, for brassica vegetable seed.
Overseas research has mainly focused on
the disease in the predominant crop, oilseed
rape (OSR). In New Zealand, however, forage
brassicas are as – if not more – economically
important.
Research undertaken by Lincoln PhD student
Suhaizan Lob has identified two related fungal
pathogens which cause black leg, Leptosphaeria
maculans and L. biglobosa, in New Zealand.
Internationally, one of the main methods to
manage the disease is the selection of cultivars
resistant to the local pathogen population.
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This study showed that the Avr6 gene was
predominant in the pathogens present in
New Zealand – information that can be used
to select for OSR cultivars, or in breeding
programmes.

way of getting rid of the pathogen, which
decreased the inoculant for next year,” says Dr
Ridgway. “That is important for this pathogen,
because that is how it spreads – it was a way to
put a block in the middle of the river.

Other control strategies involve identifying the
‘risk’ periods for infection and testing methods
for reducing the survival of the pathogen
between crops. As part of her study, Suhaizan
trapped spores in the field, highlighting that
spores were released from May to the end
of September, with peak numbers detected
in August. The high-risk periods are also
associated with high rainfall.

“The Foundation for Arable Research (FAR)
will have full access to this research and will be
able to feed the information back to farmers.
They’ve been kept up to speed with everything
as it’s gone along – it’s been a real partnership
with the industry.”

Associate Professor of Plant Pathology Dr
Marlene Jaspers, one of the project’s supervisors,
says one of the key features of Suhaizan’s
research was identifying how to deal with the
brassica stubble to help prevent the pathogens
from over-wintering and causing more disease
the following year.
“Suhaizan did some experiments where she
looked at burying the stubble and also treating
it with urea. Through her field experiments she
found that significantly less of the spores were
produced after those treatments and so less
disease was caused.”
Senior Lecturer in Molecular Biology Associate
Professor Hayley Ridgway says the control
method, which is inexpensive and widely
available to farmers, was a breakthrough in
the management of the disease. “She really
identified a new way of controlling it; a better

Suhaizan was awarded a New Zealand Plant
Protection Postgraduate scholarship (20132014), which is awarded to students whose
research is directly impacting New Zealand
agriculture or horticulture. Suhaizan, who
studied at Lincoln on a Malaysian Government
scholarship, will return to Malaysia to take up a
role as a lecturer.
Another student, Megan Outram, completed
a research placement on this project, before
achieving an honours degree (Biochemistry –
1st class Honours, 2013). Megan was appointed
as a Plant Microbiology tutor at Lincoln in
February 2014.
Project: Cause and epidemiology of black leg of brassica
Researchers: Dr Eirian Jones, Suhaizan Lob, Associate
Professor Hayley Ridgway, Dr Marlene Jaspers, Megan
Outram
Funders: Foundation for Arable Research, Lincoln University,
Malaysian Government

Miscanthus
and biofuels

“There are several problems with that. It’s
going to run out one day, and the USA is
pushing fracking, which is an environmentally
damaging way of getting poor quality oil out
of rock. Despite this, they will run out, or it will
become far too expensive.

The benefits of using the tall Chinese
grass Miscanthus x giganteus (Mxg) as
a co-product on dairy farms for income
and sustainability benefits is being
researched by Bio-Protection Research
Centre Professor Steve Wratten and PhD
student Chris Littlejohn.

“Fossil fuels generate carbon dioxide. Such
gases go into the atmosphere and are the
main cause of climate change. What can we
do about it? Two things: use less, because most
of it is wasted anyway, and add more energy
efficiency, including the use of biofuels. Biofuels
are traditionally made from first-generation
biofuel plants, such as oilseed and rape
(canola), with the oil crushed out of the seeds
and then treated chemically.”

The research, funded by Westland Milk Products
Ltd, DairyNZ, and AgResearch, focuses on using
Mxg – a fast-growing, sterile hybrid biofuel
grass that grows up to four metres tall and
produces a crop each year without replanting –
as a means of creating shelter on irrigated dairy
farms. The plant has the potential to increase
dairy farm income, as it can be harvested and
used to make renewable diesel.

Professor Wratten says biofuels have had
negative press in the past because they are
often grown on existing farmland, which
means they compete with human food
crops. “This is a no-no, given that the world
population is going to reach nine billion in
30 years. As well as using farmland, some of
the plants are actually potential human food
crops – the biggest one being maize, or corn, in
the USA.

“The world is using fossil fuels at an increasing
rate,” says Professor Wratten. “For the first time,
developing nations are using more fossil fuel
per person than developed ones.

“Maize is a major carbohydrate source for
many people in the world and is used for
making ethanol, which is a biofuel. So, these
are the negatives of biofuel. What we are doing
through our research, however, is different.”
Commercial dairy farmers are growing Mxg
– an example of a second-generation biofuel
crop – in their paddocks, he says, which means
a farmer could harvest at least 30 tonnes of
dry matter per hectare per year and produce
300 litres of renewable diesel fuel from just one
tonne.

Professor Steve Wratten and PhD student Chris Littlejohn with a miscanthus shelterbelt.

“Dairy prices are fluctuating and the price of
milk has gone down substantially, so it would
be a rather nice insurance for farmers to be
able to produce a second source of income by
making their own ‘drop-in’ diesel to sell or use
on the farm.”
Chris Littlejohn also discovered many other
ecosystem service benefits from using Mxg
on dairy farms. These include providing
shelter for stock, and for insects and reptiles
– in particular bumblebees and skinks,
generating extra pasture growth and reducing
evapotranspiration rates where pasture is
sheltered from drying winds. Mxg can also
be used as a source of food and bedding for
animals.

“By not needing to use fossil carbon to grow
Mxg, we are protecting the future,” Professor
Wratten says. “Lincoln’s ‘Feed the world’ and
‘Live well’ themes are also tied to this research,
as we encourage farmers to use sustainable
diesel so they can grow more food. A key result
of this work is that some supermarket food
in the future may not be based on fossil fuel,
which will also reduce our dependence on these
energy sources for food production. As a result,
people will certainly live better lives.”
Project: Miscanthus x giganteus as a co-product on dairy
farms: income and sustainability benefits
Researchers: Professor Steve Wratten, Chris Littlejohn
Funders: AgResearch, DairyNZ, Tertiary Education
Commission, Westland Milk Products
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Networking on Environmental
Safety and Sustainability
Initiative for Engineering
All over the world, biosecurity and
quarantine agencies and their risk
assessors have to make decisions about
whether invasive species can establish
in their region. Such decisions can have
an enormous impact on global trade,
says Associate Professor Sue Worner.

The Networking on Environmental Safety and
Sustainability Initiative for Engineering (NESSIE)
programme aims to “train high-qualified
researchers and engineers by fostering cuttingedge scientific research”, with an emphasis
on natural resources and biodiversity. Lincoln
University is a member of the programme,
which funds PhD students, postdoctoral fellows
and staff to travel to, or from, eligible partner
universities.
Associate Professor Worner was approached to
join the programme through her international
networks. Three European PhD students funded
by NESSIE have recently joined Associate
Professor Worner’s ecological informatics team.
Mariona Roigé, Marona Rovira Capdevila and
Ursula Torres will use advanced computermodelling methods in their PhD studies
to address current biosecurity issues and
challenges.
“The NESSIE programme and eligible partner
universities comprises a rather interesting
mix of skills and research approach,” says
Associate Professor Worner. “The emphasis is on
maintaining biodiversity and protecting natural
and productive ecosystems while providing
solutions for environmental problems. The latter
brings in the engineering side.”
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Ursula Torres, Marona Rovira Capdevila and Mariona Roigé, three European Masters’ graduates who have recently
joined Associate Professor Worner’s ecological informatics team.

Associate Professor Worner says the world faces
increasing threats from invasive species, many
of which can do irreparable harm in response
to changing environments and human
activities. The ecological informatics team have
developed advanced computer models that
use artificial neural networks and machine
learning to provide tools to help address the risk
assessment challenge of first, predicting which
species are the highest threat; second, if they
have potential to establish and cause impact in
New Zealand.
“Computers can process a huge amount of data
very quickly,” says Associate Professor Worner.
“We have over 400 regions and countries
around the world that trade with each other
and they all have a particular pest profile
comprising several hundred insect pests. We

“ While the computer data

analysis process can’t replace
the human assessment, it does
provide a new perspective on
the information.

”

use a machine-learning program to find the
similarities between insect pest profiles around
the world.
“Finding which countries have similar pest
profiles gives us an idea of potential donor and
recipient regions. The analysis also gives us
other information, such as allowing us to rank
species that are currently not established in
New Zealand and how strongly those species

Ministry of Primary Industries

Invasive freahwater invertebrates, including mosquitoes,
freshwater snails and crustaceans.

Ministry for Primary Industries

Queensland Fruit fly containment image?

Our last detection of Queensland fruit fly didn’t have any trade consequences because other countries know that we’ve got rigorous procedures in place.

are associated with the New Zealand pest
profile. Such species could be considered high
risk.”
While the computer data analysis process
can’t replace the human assessment, it does
provide a new perspective on the information,
according to Associate Professor Worner. “It can
analyse the data in such a way that a human
can’t, and it can provide extra additional
information that you could never derive from
that amount of data. For example, putting the
similarity of pest profiles and the similarity
of climate profiles together in such a way to
suggest high risk areas that species could come
from to establish in New Zealand – if they had
an opportunity to do so – as well as the parts
of the country where they could establish. And
also, ultimately, where they could spread if they
did happen to establish here.”

Associate Professor Worner says the data will
add to information that agencies use to assess
the risk of particular species establishing, an
important consideration when developing
risk assessments for imported commodities,
or deciding whether to develop programmes
for species that provide the greatest threat of
invasion. The process can also provide rigorous
information about the New Zealand pest profile
for our trading partners.
“Biosecurity and quarantine agencies around
the world are required to provide information
for risk assessments for trade. For some species,
you have to show that you have procedures
in place to maintain area freedom as well. For
example, our last detection of Queensland fruit
fly didn’t have any trade consequences because
other countries know that we’ve got rigorous
procedures in place to contain and/or eradicate

the species in the event of an incursion. And
we run a very rigorous surveillance programme
of multiple traps around the country that are
checked weekly. So other countries know that
you maintain this area freedom.”
Associate Professor Worner and the team are
working to help refine pest risk assessment and
prediction processes and – working with the
Ministry for Primary Industries – adding to the
available data to allow realistic scenarios to be
built and replicated, using the computer as a
type of laboratory.
The project team is also working on an analysis
of the distribution of 21 well-known invasive
freshwater invertebrates, including mosquitoes,
freshwater snails and crustaceans to determine
the best modelling approach to predict where
they will establish.

“We hope to get the global data that we need
to make this work really well for fresh water
systems,” says Associate Professor Worner.
“We have researched these species before and
this current research really aims to refine our
approach, gather more data, and work with
international researchers to get the global data
that will make our analyses and models more
robust.”
As trade around the world increases, and the risks
of invasive species entering the country increases,
computer analysis is likely to be increasingly at
the forefront of the real-world protection of New
Zealand’s trade and environment.
Project: Networking on Environmental Safety and
Sustainability Initiative for Engineering (NESSIE)
Researchers: Associate Professor Susan Worner, Mariona
Roigé, Marona Rovira Capdevila, Ursula Torres
Funder: Erasmus Mundus Project 2 – NESSIE
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Carbon on the margins
Shelterbelts are an iconic feature of
New Zealand’s agricultural landscape
– no other country in the world makes
such extensive use of treed margins as
a means to provide wind protection to
grazing animals.

While wind protection is an important feature
of shelterbelt function, there are many other
benefits and implications of shelterbelts –
including carbon sequestration, says Dr Brad
Case, Faculty of Environment, Society and
Design.
“The carbon cycle is central to the functioning
of ecosystems. We are currently carrying out
a novel, landscape-scale study across the
Canterbury Plains, from the ocean to the
mountains, investigating the role that marginal
woody vegetation plays in carbon storage and
dynamics.
“From both ecological and agricultural
perspectives, there is an interest in trying to
determine whether or not we are using our
agricultural systems in a sustainable way.”
Lecturers Hannah Buckley, Niklas Lehto, Eirian
Jones, and PhD student Johannes Welsch, are
collaborating with Dr Case on the research.
“We are investigating how much carbon is
stored in the shelterbelt vegetation and soils,
and how this might be used to reduce the
carbon footprint of a farm.
“This is the first study in the world that is
investigating the importance of carbon
processes in woody vegetation features
in agroecosystems, at a landscape scale.
The results could lead to improvements
in agroecosystem management practices,
which will be relevant to New Zealand and
worldwide. This will contribute to our image of
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Using the ‘tea bag’ method, we can reliably and cheaply quantify soil decomposition rates in shelterbelt areas.

being leaders in environmentally sustainable
agricultural production.”
With the overall scarcity of native vegetation
across the Canterbury Plains, there is also
an ongoing debate regarding the need for
increasing the use of native species in revegetation activities, Johannes says.
“Ecologists say we only need native species,
however, in terms of wind shelter they are not
as effective and if you care about animal health
then you have to be a bit more creative. So, we
are comparing native and exotic shelterbelts,
and aim to find out what different options there
are and what works best.”

in terms of changing and or modifying their
practices. We have to provide them with
clear, quantifiable information that they can
implement and see the benefits of.
“All countries around the world have taxes for
greenhouse gas emissions, and they can offset
those taxes if they put measures in place for
reducing or offsetting those emissions. While
New Zealand doesn’t have these taxes or offsets,
you could argue it’s a matter of time before it
happens. Agriculture is a major greenhouse gas
emitter in New Zealand, so understanding how
to offset it may be significantly useful to our
farmers.”
Project: Carbon on the margins

Dr Lehto says the end goal of the research
is to provide information and guidelines for
the agricultural sector. “In this sector, you
need good hard facts to get people on board

Researchers: Dr Brad Case, Johannes Welsch, Dr Hannah
Buckley, Dr Niklas Letho, Dr Eirian Jones
Funders: Brain Mason Scientific and Technical Trust,
Lincoln University

Drones and
dunes
Drones (or Unmanned Aerial Vechicles)
are currently becoming more accessible
and cost effective in a wide range of
roles, leading Lincoln researchers to
examine whether the technology could
be useful for conservation purposes.
Drone-captured colour (left) and near-infrared (right) imagery of the Kaitorete Spit dune system. Near-infrared data enables better discrimination of different
dune plant species and background features, such as sand and driftwood.

The benefits of drone technology are currently
being researched by Department of Ecology
senior lecturers Dr Hannah Buckley and Dr
Adrian Paterson, and Dr Brad Case of the
Department of Informatics and Enabling
Technologies. Master’s of Science student
Michael Fake is also involved in the project.
The research came about through a
Department of Conservation (DOC) project,
and Drs Buckley, Case and Paterson got
involved because of their previous research
with dunes. “DOC is interested in figuring out
whether this type of technology would be useful
for them, for conservation purposes,” says
Dr Case.

“Because some of DOC’s projects include
monitoring various features on the landscape,
vegetation and management efforts like
controlling weeds and weed spread, and the
effectiveness of their operations, they have to
go out and assess that on the ground. It’s very
small scale, whereas if you send a drone, it can
cover far more area and spend less time and
money.”
After collecting drone-based imagery at two
DOC dune reserve areas – Kaitorete Spit near
Lincoln and Ocean Beach in the North Island
– they are looking at how the data that is
collected in the images can be used.
“One of the benefits of drones is that they can
be flown at a low altitudes, so the images they
capture are very high resolution, allowing you
to see small features clearly,” says Dr Case.
“That’s something you can’t get from flying in
a plane or using a satellite. Another benefit is
that you can fly these things as many times

and as often as you want, even in cloudy
weather conditions.”
Another part of the research includes using
the image data to make a map of the dune
vegetation, which provides crucial habitat
for certain animals. “One of the things that’s
developing in ecology is the use of technology.
How can we use new technologies to answer
scientific questions? Drones have been around
for quite a while, but haven’t been used much
because you need a lot of technical expertise.”
Dr Buckley says special data analysis expertise
is needed, which is why Dr Case got involved
in the research. “Brad is trying to bring this
technology to an ecological question,” she says.
“Farmers have been using drones recently for
farming purposes, but it’s basically just taking
photos. You fly a plane and that’s the limit –
you can do that without getting to the more
technical side of it. What we are trying to get is
data from the images and to use that data in a
more analytical way.”

Faculty of Agriculture and Life Sciences

Dr Case says the research is about trying
to integrate a new technology into solving
questions that are of topical and high
relevance across the sectors, not just ecological
monitoring. “There are a lot of questions that
could be answered with these types of datasets.
Because this research is quite new, other
projects will be built on this one. We have other
projects in the works that will extend this and
bring it out to other areas and different systems,
particularly the agroecosystem.
“Our short-term goal is to report back to DOC
for conservation management outcomes, and
the long-term goal is developing an analysis
pipeline for the imagery and using it in other
types of collaborations.”
Project: Drones and dunes
Researchers: Dr Brad Case, Dr Hannah Buckley, Dr Adrian
Paterson, Michael Fake
Funders: Department of Conservation, Lincoln University
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Farming
practices and
water quality
Fresh water underpins New Zealand’s
economy and sustains its social, cultural
and ecological wellbeing. Developing
better approaches to managing water
quality in an effort to reduce nutrient
losses from agricultural land use is vital.

Managing water quality has to also involve
understanding people, says Ronlyn Duncan,
Lecturer in Water Management. “I am
conducting research to examine how farmers
are encountering calls for change in farming
practices. In effect, my research is examining
the context into which policies seek to
intervene.
“A lot of policies around water quality are
directed at farmers. There are a whole lot of
assumptions made about farmers – what they
know, what they don’t know, what they should
and shouldn’t do – there’s a lot of politics
around that. Some of the assumptions are that
farmers are deliberately polluting waterways.
But I don’t think vilifying farmers is the
solution.”
Dr Duncan says her research has focused on
how farmers perceive the water quality issue.
“If you don’t understand how they see the issue,
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then you can’t really change anything – that
was the main emphasis of the work.
“It’s also backed up by internationallyrecognised theories of knowledge that are
critical of how science communication can
be ‘one-way’ and alienating, such as ‘you are
wrong, science is right’. Rather, we are trying to
understand what farmers know and how they
are responding to the messages they receive.”
She says her research shows that farmers see
water quality problems as dependent upon

a range of highly variable and intermittent
factors, such as weather. “It also shows that
farmers are trying to grapple with the science,
which can be counter-intuitive at the local
scale. They are not trying to dismiss it. It’s a
really fascinating insight into how farmers see
their world.”
Dr Duncan says the question becomes: how
do you reconcile the local scale with the policy
scale? “It’s about how we can increase our
chances of engaging with farmers and come up
with workable solutions, rather than solutions

that are unworkable or misdirected. It’s not
a matter of trying to blame farmers or force
messages onto them, which would appear to be
the current approach.”
Dr Duncan says another issue that came up
strongly is that many assume farmers are
uncaring about the environment. “They reject
this. The farmers I talked to consider themselves
to be environmental custodians.
“Are they thinking of the water? Of course
– they fish in it, swim in it, and use it for

“ Farmers are taking
action to improve water
quality, but they see
the water quality issue
quite differently to
policymakers.
”

drinking water. Many farmers talked to me
about how hurt they feel about the misplaced
assumptions made about them.”
“Ultimately, farmers need to be a large
part of the water quality solution. Building
policy-makers’ understanding of farmers is a
foundational step. This research is helping to
do that.”
The research is exploratory, with key findings
presented in 2014 to the Hurunui Waiau
Zone Committee to try and help bridge the
disconnection between farmers and policymakers. “Farmers are taking action to improve
water quality, but they see the water quality
issue quite differently to policy-makers. The
local understanding and local knowledge of
farmers and the local scale are very important
to consider. This research is a starting point
for further research on building knowledge
governance in environmental decisionmaking.”
Project: Farming practices and water quality
Researcher: Dr Ronlyn Duncan
Funder: Lincoln University Research Fund

Smarter
irrigation
Irrigation represents one of the largest
opportunities for increasing the
productivity of New Zealand’s primary
sector. However, with challenges such
as access to freshwater allocations
coming under increasing pressure, high
energy consumption costs, and nutrient
leaching, Lincoln Agritech is researching
a new system.

Smarter Irrigation is a concept that uses
sensors mounted onto a centre pivot irrigator
to measure soil moisture requirements and
control the amount of water that is supplied
accordingly. The sensors typically measure
10,000 points over a paddock every two
days and independently irrigate from each
sprinkler, says Dr Ian Woodhead, of the Sensing
Technologies Group.
“It might vary according to the amount of grass
there is, whether it’s been freshly grazed or is
quite long, or it could change according to the
soil type or slope, or if it has rained recently.”
He says optimised use of irrigation water
means more land can be irrigated, power costs
associated with pumping water are reduced,
and fertiliser leaching is decreased. “With the
nutrient limits in place, more efficient irrigation
has the potential to reduce contamination, and
by avoiding possible waterlogging, there can be
some increased production as well.”

The project was awarded Ministry of Business,
Innovation and Employment science funding.
“This is important research because it can save
water,” Dr Woodhead says. “Although farmers
generally don’t pay for water, they have a limit
on the amount they can use. Smarter Irrigation
gives farmers the opportunity to irrigate more
land, with the same amount of water. The gains
from that can be quite substantial.”
The project ties into Lincoln’s theme of feed
the world and protect the future, he says. “It’s
about increasing efficiency of water use, and
protecting the future by contributing to less
impact on the environment, in terms of water
quality. This is because, inevitably, any excess
irrigation gets into groundwater, and if it’s
gaining nutrients, then that’s detrimental.

The moisture sensor is an electromagnetic
sensor, similar in technology to military radars,
and sits on top of a centre pivot irrigator,
pointing down at the pasture.
Dr Woodhead says the next step is integrating
the sensors into the pivot irrigator system. “This
is a relatively straightforward step, considering
where we have got to today. We are currently in
discussion with companies that might take this
up and are configuring it for demonstrations.”
Project: Smarter irrigation
Researchers: Dr Ian Woodhead, Dr Adrian Tan
Funder: Ministry of Business, Innovation and Employment
Contestable Science Funding

“Also, in terms of reducing water use, this could
mean potentially smaller or fewer irrigation
schemes.”

Lincoln Agritech Limited
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Disaster Risk Reduction
Disaster Risk Reduction has become
a key topic following the Canterbury
earthquakes. This has prompted a team
of Lincoln researchers to conduct a wide
range of studies on the subject.

“With Christchurch on our doorstep, Lincoln
has become very involved in researching
disaster risk reduction, recovery and resilience,
in and around the city,” says Associate Professor
Hamish Rennie. “While some people from
the university were working on disaster and
resilience before the Canterbury earthquakes,
many others have applied their expertise in
reducing the risk of disasters as a result of being
able to learn from these quakes.

“Lincoln has a strength in integrated research,
and has developed a nationally-recognised
research niche in the areas of community,
tourism and agribusiness resilience to disaster.
We are also very connected to the international
research context.”
A variety of research relating to Disaster Risk
Reduction is being carried out at Lincoln,
including the restoration of farming on
liquefaction soils and ruptured land, as well as
flood management and making farm irrigation
systems more resilient to extreme wind events.
“We are conducting a wide range of studies
including community resilience, heritage
buildings, and assisting tourists and transients
during a disaster. There is a lot of work being
done looking at integrating tourism into
emergency planning, as tourists are usually not
considered in any sort of preparation.”
One of the projects that builds on this research
is a mobile phone app. “The app, developed
in Australia, helps users develop, update and
quickly access their own crisis response plan,”
says Assoiciate Professor Rennie. “Professor
David Simmons and the Earthcheck Research
Institute in Australia are piloting the app for
New Zealand in Kaikoura.”
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The team is also looking into sport and
recreation response and resilience, as well as
post-quake use and value of space.
Associate Professor Rennie’s major current role
is as a member of a nationally collaborative
research writing group that won the tender for
the Resilience to Nature’s Challenges research
programme – one of the Government’s flagship
National Science Challenges. The initial
framework is in place and the team is now
working on the research programmes that
will direct the Government’s funding of this
challenge for the next 10 years – about $60
million.

Faculty of Environment, Society and Design

“This is a step change in the approach to
research in this area,” says Associate Professor
Rennie. “Instead of the traditional approach
of trying to calculate probabilities of disasters
occurring, we now accept that all New Zealand
is vulnerable to disaster. That is one of the
reminders from Christchurch – New Zealand is
a dynamic environment and climate change
will increase that.
“Science used to focus on trying to predict a
disaster and then being bowled by the low
frequency, high impact events. Now, we are
focusing on research that builds resilience
generically, so that we can be better prepared

“Lincoln has a strength in integrated research,

and has developed a nationally-recognised
research niche in the areas of community,
tourism and agribusiness resilience to disaster. ”

Opposite page:
Tyres are placed in an attempt to provide protection
against severe erosion events that occur during
hurricanes.
Left:
Tsunami warning sign for tourists at Nukualofa,
which unfortunately does not indicate where to go
if a tsunami occurs.

for the unanticipated disastrous event, and
perhaps prevent it from being a disaster.”

provided a basis for its global assessment report
that was presented in 2013.

Dr Rennie’s own research, which he worked on
with Professor Becken and PhD Commonwealth
Scholar Roche Mahon, is based on developing a
business case for those in the tourism industry
in Small Island Developing States, such as
Tonga, to invest in resilience to disasters. This
includes businesses such as hotels strengthening
their buildings, providing escape routes and
disaster training, and staff preparation.
The project, funded by the United Nations
Implementing Disaster Reduction (UNISDR),

Arising from that, Dr Rennie says they now
want to look at certification systems, such
as whether a star rating system for tourism
resorts can be developed, in terms of their
resilience to disaster. “A business may have
all these measures in place, so they would
then gain a high rating. We are also looking
into whether tourists would take that into
account when they are travelling. Would
tourists from Christchurch, who experienced the
earthquakes, be more likely to take an interest

in these safety issues, because they’ve been
through a disaster, than people who haven’t?
How long does it take for such experience to
wear off?
“There is plenty of space for more developments
and future projects in this field, as we continue
to discover new ways of building greater
resilience to nature’s challenges.”

Faculty of Agribusiness and Commerce

Project: Disaster Risk Reduction
Researchers: Dr Hamish Rennie, Professor David Simmons,
Dr Suzanne Vallance, Dr Roy Montgomery, Professor Ken
Hughey, Dr Susanne Becken, Dr Stephen Espiner, Dr Roslyn
Kerr, Associate Professor John McDonagh, Jack Radford, Dr
Ramzi Addison, Gary Garner, Brent Nahkies, Dr Majeed
Safa, Associate Professor Peter Almond, Dr Tim Curran,
Professor Nick Dickinson, Dr Simon Lambert, Andreas
Wesener, Professor Jacky Bowring, Dr Tabitha Combs,
Professor Caroline Saunders, Associate Professor Kevin
Moore, Professor Derrick Moot
Funders: United Nations, New Zealand Government, local
government, insurance companies
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Water quality in our
coastal lakes
Understanding the key processes
driving water quality down in our
local coastal lakes is vital to providing
practical solutions for these ecologically
vulnerable end-of-river systems.

Research aimed at restoring and protecting
end-of-catchment eutrophic lakes is taking
place at the Waterways Centre for Freshwater
Management. “Wherever these lakes occur in
developed catchments in New Zealand, they are
either badly degraded or rapidly declining in
water quality,” says Waterways Centre Director
Dr Jenny Webster-Brown. “Canterbury is no
exception and Te Waihora/Lake Ellesmere is
New Zealand’s most eutrophic lake.”
The Waterways Centre for Freshwater
Management is a joint collaboration between
Lincoln and Canterbury University, created
to train the next generation of water resource
managers.
Dr Webster-Brown says her research is focused
on how contaminants move in the environment
and what makes them toxic. “For example, we
are interested in how phosphorous is released
from the soils and sediments to which it’s
bound, which immediately makes it able to be
taken up by algae, and drives algal blooms and
possible toxin generation in the water.”
A Waterways Centre PhD student, Sean Waters,
is currently working on Wairewa/Lake Forsyth,
she says, and is looking at how to stop algal
blooms occurring in the lake by preventing the
release of phosphorous from the sediments.
“His studies have shown that the phosphorous
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Above and opposite page: Students carry out EoRE research at Te Waihora/Lake Ellesmere.

coming in from the catchment does not directly
drive the algal blooms; instead it is the release
of phosphorous from the sediment in the lake
in response to certain changes in the water
chemistry, such as low oxygen or a high pH,
that initiates the blooms. We are looking at
how particular water chemistry changes relate
to algal bloom initiation.”

The research is highly significant, Dr WebsterBrown says, as most of New Zealand’s coastal
lakes are experiencing similar problems.
“Because they are at the bottom of the
catchment, all the nutrient generating processes
that occur in a river’s catchment report to that
lake – the most vulnerable point.”

“ Many people, especially those outside the immediate

Selwyn district area, are completely unaware that we
have one of New Zealand’s largest lakes right here. ”

The research builds on, and links to, other
studies undertaken by Lincoln and Canterbury
University colleagues (and others) on the
nearby, larger lake – Te Waihora/Lake
Ellesmere.
“Together with university colleagues and
the Waihora Ellesmere Trust (WET), we are
developing a better biophysical understanding
of this large shallow lake, and how water
quality issues are reflected in community
attitudes to the lake. Many people, especially
those outside the immediate Selwyn district
area, are completely unaware that we have one
of New Zealand’s largest lakes right here. Te

Waihora has a very rich environment in terms
of wildlife.
“The end goal of our research is water quality
we can be proud of in our regional coastal
lakes. Collectively we are attemping to identify
ways to restore and protect the water quality,
so future generations can have access to them
and enjoy their environments for many years
to come.”
Project: End of River Environments (EoRE)
Researchers: Professor Jenny Webster-Brown, Professor Ian
Hawes, Dr Hamish Rennie, Professor Ken Hughey, Dr Crile
Doscher, Dr Ronlyn Duncan
Funders: Canterbury V5, Environment Canterbury, Lincoln
University, University of Canterbury, Waihora Ellesmere
Trust, Whakaora Te Waihore
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Succession in
New Zealand
farms
As New Zealand farm businesses
are aggregated and expanded, and
alternative ownership structures
are increased, an understanding
of governance and succession
arrangements is increasingly important
to the future development of rural
industries.

Faculty of Commerce Senior Lecturer Kevin
Old, along with co-researcher Dr Peter Nuthall,
conducted a national survey across all types of
commercial farmers in the country to ascertain
what is happening in terms of succession and
governance.

“Beyond that, we’ve got some very good data
on how farmers are making decisions and quite
a lot of demographic data on farm size and
the ownership and management structures,”
says Dr Old. “Some of the major issues with the
culture of the farm at the moment is they are
getting bigger – average investment is over $5
million. So how it’s all governed is pretty critical
to the efficiency.”
Dr Nuthall says part of that efficiency is
succession from generation to generation.
“Some people are from four or five generations
of farmers and it becomes an issue because
everyone is frightened to sell the farm, as it
would upset the family hierarchy.
“The succession business is a major problem.
If you’ve got several children, it becomes an
issue as they can’t all take over the farm – so
how can they be fair to all of them and still
maintain production in affiliation to the land?”
Previous research has shown that a farmer’s
experience is the most important in terms of
maintaining efficiency, with most farmers
making those decisions through intuition. Dr
Nuthall’s research builds on that, including the
development of a model explaining intuition
and what important factors go into developing
good intuition. “If you get a bunch of farmers
and check out their profit levels, you ask why
some are still succeeding and some not.
“It’s about intuition, but how do we work out
how to develop good intuition? The use of SNR
(skill not resources) is important. If we can
increase the skill of farmers out of the resources
we already have, the cost to the nation is
minimal, but the return is significant.
“There is a lot of potential in this – and if we
can work out the key factors in the ability to
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improve intuition then we can help make a
major difference.”

low returns, and maintain equity between
generations and siblings.

Dr Old says governance and succession has
been a big issue for a long time. “This is a
worldwide problem. Peter has got a very rich
history in managerial ability and he can see
the potential of trying to understand this.
We know the criticality of agriculture to New
Zealand. If we have a better understanding of
these problems, perhaps we can influence it in
some way.”

“It becomes an uneconomic asset if you split
it up too much, but you also have to look
after the lifestyle of the exiting generation as
well. These are all issues we have identified.
We are talking about the human side of
production efficiency, in contrast to the simple
resource side. It’s only the human aspect in the
management that brings together the soils and
the plants and the economics.”

The research is economically significant, but –
beyond that – Dr Nuthall says it’s important at
a family and individual level. “We have heard
some very sad stories about families who have
become divided after their succession planning
didn’t work out. It can be difficult to manage
these very large assets that quite often have

Project: Farm succession and governance of New Zealand
farms
Researchers: Dr Kevin Old, Dr Peter Nuthall, Ace Padua
Funder: Lincoln University Research Fund

Sustainability
in the
horticulture
industry
The benefits and barriers of
implementing sustainability practices in
the New Zealand horticulture industry
are being examined by Senior Lecturer
in Accounting Dr Tracy-Anne De Silva,
and Senior Lecturer in Marketing Dr
Sharon Forbes.

“Our research is not just about identifying
sustainability practices, it’s also about trying
to understand whether those practices lead to
any benefits for the business – and if they are
communicating that sustainability message to
their stakeholders,” says Dr De Silva.

“We wanted to look at the three pillars
of sustainability – social, economic, and
environmental. We also examined what
horticultural growers think of when they hear
the term ‘sustainability’, as there are different
views in the industry,” says Dr Forbes.
The project came about from previous research
they completed on environmental management
systems in New Zealand wineries. “We are
both focused on publishing research that can
help make a difference to businesses in New
Zealand’s primary sector. Our backgrounds
and the bringing together of our interests
complement Lincoln’s themes and strategic
directions.”
Dr De Silva says the research is important
because sustainability has been a hot topic
for many years, but there is still a lot that is
unknown about the benefits to business of
implementing sustainable practices. “There
has been a lot of research, particularly on
environmental sustainability. Often, that
research is about the practices that have been
implemented.
“However, there is a lack of research that
examines the relationship between what
businesses are doing, the cost implications

to them and what benefit or value they are
receiving. We wanted to focus more on that
creation of value and understand whether
operating in a sustainable manner actually led
to value creation for the business.”
A range of benefits were studied, including
economic, market, operational, production, and
environmental, says Dr De Silva. “The market is
saturated with different views on sustainability,
so if we are trying to encourage businesses to
operate sustainably, there has to be something
in it for them.”
Dr De Silva says in the horticulture and
agriculture industries, sustainability studies
tend to be focused around farming practices.
“We wanted to look at sustainability from a
business point of view as well, as these growers
are business people too.”

Dr Forbes says that the importance of
sustainability is recognised by growers.
“The importance of economic sustainability
remains high but is declining, environmental
sustainability appears to be embedded in
normal business practice for a number of
growers, and there is increasing emphasis being
placed on social sustainability.”
Dr De Silva says a consistent and clear
definition of what sustainability means to
growers and food consumers is needed.
Project: Sustainability in the New Zealand horticulture
industry
Researchers: Dr Tracy-Anne De Silva, Dr Sharon Forbes, Dr
Mark Wilson, Jack Radford, Nhung Nguyen, Thanh Nguyen
Funder: Lincoln University Research Fund
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Native earthworm
re-establishment at
restoration site
The Punakaiki Coastal Restoration
Project aims to ecologically restore a
unique piece of land that was once
used for mining and agricultural
activities. Lincoln University ecologists
and students have been carrying out
research to determine whether or not
restoration efforts are showing signs of
success.

The site is home to the world’s only breeding
ground of the vulnerable Westland black petrel,
and situated adjacent to the Nikau Scenic
Reserve in the northern part of the Barrytown
flats.
Mining company Rio Tinto acquired the land
in 2005 and decided to gift it to the community,
making the site a nature reserve.

The initial aim of the restoration project – which
is a partnership between Rio Tinto, Conservation
Volunteers New Zealand, the Department of
Conservation and Lincoln University, was to
plant at least 100,000 local native trees over
a five-year period to expand the Nikau Scenic
Reserve.
These efforts will help restore the ecological
corridor between the mountains and the sea
in order to support and protect biodiversity,
including the Westland black petrel’s nesting
ground and the natural habitat of the blue
penguin.
The 100,000th tree was planted at the end
of March, 2013, and the plantings have now
reached the 140,000 mark.
In 2012, ecologists, students, summer scholars
and interns from Lincoln University began
taking an inventory of flora and fauna in the
area to determine how the characteristics of
the site had changed during the tree-planting
process.
One area of this research involved assessing
whether native earthworms were re-establishing
themselves in the area since restoration efforts
began. Reportedly, many endemic earthworm
communities disappeared after native vegetation
made way for exotic grassland and crops.
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“ It is likely that further
work will reveal
additional species.”

Department of Ecology Senior Tutor Mike Bowie
says restoring the native habitat of the endemic
earthworm at the Punakaiki site may be
enough to restore populations lost since habitat
modification.
“We’ve got the perfect opportunity to
investigate whether this is the case by studying
native earthworm re-colonisation through time
after replanting,” he says.
Lincoln University researchers aimed to
estimate how the composition of plant species
at the site had affected endemic earthworm
communities, and also to find out if restoring
the native habitat was helping these
communities to re-establish themselves.
Researchers retrieved earthworms by digging
and hand-sorting, then the worms were
weighed and identified.
Tissue samples from the earthworms were kept
for molecular analysis to assess the number of
species present.
Ten native and four exotic species were
collected from the study area, although these
numbers are conservative estimates based on
2550 earthworm specimens.
“It is likely that further work will reveal
additional species,” says Mr Bowie.

There were significantly fewer earthworms
present in the mature sites than in the restored
and unplanted areas, although these differences
were mainly due to the presence of exotic
earthworms, which were more abundant in
unplanted and restored sites than in mature
locations.
“Higher earthworm biomass tends to lead to
more ecosystem services, such as organic matter
decomposition, topsoil formation, soil mixing,
improved drainage, greater soil fertility and
provision of food sources for predators,” says Mr
Bowie.

“The proportion of endemic earthworms present
could be a valuable indicator of restoration
success,” says Mr Bowie.
Native earthworms are not the only
invertebrates recolonising restored sites. Native
species such as tree weta, ground beetles and
mites have a similar trend to the earthworms.

Project: Ecological Research for the Punakaiki Coastal
Restoration Project
Researchers: Mike Bowie, Professor Nick Dickinson, Dr Carol
Smith, Dr Stephane Boyer, Dr Mick Abbott, Tao Zhong,
Youngnam Kim, Ross Carter-Brown
Funders: Rio Tinto, Brian Mason Scientific and Technical Trust

See http://www.pcrp.org.nz/ for more
information.
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Live well
We have set our mission: to feed the world, protect the
future and live well. That’s no small feat, but it is one
that Lincoln – as a land-based university – is uniquely
positioned to take up.
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Mission 3: Live well
As New Zealand’s only specialist land-based
university, we have a deep understanding of
the sectors that sit at the very heart of the
New Zealand economy, because these sectors
also sit at the very heart of our way of life.
For over 135 years, Lincoln has focused
on improving New Zealand’s land-based
knowledge, wealth and productivity. In doing
so, we have also focused on making a real
difference to the health and success of New
Zealand and our people, and the wider global
community – on helping people to live well.
Some of our research involves areas that
people actively associate with enjoyment,
such as viticulture and tourism, but also
sectors that protect and enhance our quality
of life, including high quality food production,
environmental protection and stewardship of
the land.
Since our foundation, Lincoln has grown and
developed to enjoy a national and international
reputation, both for the quality of our applied
teaching and the contribution of our research
in these areas. But our focus has remained on
what we do best: addressing the critical and
complex problems of land, water and food
to meet the demands of the market and the
changing needs of society.

We are building on our key capabilities to
offer learning programmes that address the
challenges faced by our communities. We are
also creating more connections throughout the
country and across the world, with scientists
and researchers, businesses and governments,
to share experience and identify new
opportunities.
We are a deliberately specialised university.
And yet we are uniquely positioned to work
alongside industry, our community, and people
from around the globe, to answer the biggest
questions facing the world today. The answers
to these questions are not simple. They require
a sophisticated understanding of the complex
interplay between a variety of factors –
economic, environmental, social and political.
By recognising where New Zealand’s strengths
lie – not just in growing productivity, but in
a wide range of areas like highly specialised
marketing, environmental management,
community development and even
visitor experience – our work can enrich
the knowledge, expertise and real world
application of our industry, our community and
our country.
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Increased
tourism
impact
on small
communities
After Lyttelton Port was dramatically
damaged following the Canterbury
earthquakes, the bulk of visitors to the
region were redirected to Akaroa. The
impact of cruise ship tourism increasing
abruptly from 14 cruise ship arrivals
to 86 per season on the small harbour
town has been significant – and both
beneficial and detrimental.

Lecturer in Tourism and Recreation, Dr Michael
Shone, of the Faculty of Environment, Society
and Design, and tourism researcher Dr Jude
Wilson, have been carrying out research on
Akaroa to better understand the effects of rapid
growth in cruise ship tourism on the Akaroa
community, environment, and the Canterbury
economy.
“This was a really rapid and fundamental
change for a small place like Akaroa, which
hosted 21,067 cruise tourism visitors in the
2010/2011 season. The following season, this
had increased to 125,667 - an increase of
+497% in one season” says Dr Shone.
“A key question which guided our research
was how does a small community respond to
such rapid change? We have been looking at
how that has been expressed by the Akaroa
community. We partnered with Christchurch
and Canterbury Tourism and the Christchurch
City Council who asked us to carry out this
research, triggered by vocal opposition to the
cruise ships.”
Dr Wilson says after conducting a community
survey, the strong opposition towards the
increased cruise ship arrivals turned out to be
from a relatively small group of locals. “We had
a phenomenal response rate from the survey –
it was a subject the community was absolutely
engaged with,” she says. “We found that the
majority of people were mostly in support
of continued cruise ship arrival in principle,
however they were concerned that they weren’t
able to be the destination they felt they should
be, in terms of being able to provide limited
facilities.”
Dr Shone and Dr Wilson say tourism
destination communities such a Akaroa are
unusual in that many properties are holiday
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Cruise tourists visit Akaroa.

homes, so along with the small group of
residents, there are also non-resident property
owners, as well as people who live across the
harbour and commute to the town for work.
“We found that despite the significant tourism
increase, the Akaroa community was able to
cope. Tourist town communities are resilient.
All they wanted was some form of tangible
recognition from the Christchurch City Council,
and for the earthquake damage to be repaired
so they could continue to do their bit for the
Canterbury region.”
The importance of the research is in helping
to understand how community areas and
destinations cope with change, says Dr Shone.
“This sort of knowledge is a fundamental part
of any sort of living process, but we wanted to

know how any community copes with sudden
and unexpected changes.
“The Canterbury earthquakes have shown
us that anything can change rapidly and
unexpectedly. Demand can also drop off, but
Akaroa needs tourism to continue being a
central component of the local economy, and
a key contributor to community life. Cruise
tourism is a market that is growing globally
and in New Zealand. This research highlights
how important tourism is in the mix of local,
regional and national economies.”
Project: Cruise tourism in Akaroa
Researchers: Dr Michael Shone, Dr Jude Wilson
Funders: Christchurch and Canterbury Tourism,
Christchurch City Council

Comparative
study of
building
products
With the proliferation of eco credentials
around the world, the difference
between eco labelled and non-eco
labelled building products can be
unclear. Green consumers often report
confusion about types of sustainable
products available on the market,
and question a product’s durability,
reliability and its specific environmental
credentials, against their non-green
counterparts.

Senior Lecturer in Marketing, Dr David Dean,
Dr Michaela Balzarova Balzarova (formerly of
Lincoln University and now Associate Professor
Management at the University of Canterbury),
and Masters student Mariana Esteves, are
addressing these questions by examining
three product categories in the building sector
and comparing value for money, related to
presented environmental credentials through
eco-labels.
“Our research is focused on the question –
do the eco-labelled products actually have
better credentials than the non-eco labelled
products?” says Dr Dean. “When you see an
eco-label, what are the chances that it’s going
to be any different to a normal product?”
Three different product groups were chosen
for the study – carpet, paint, and insulation.
“We chose these products because they were
accessible, well-known and not too technical,”
he says. “They also represent three typical life
spans in the building process. Insulation is
meant to last the life of the building, carpet is
usually replaced every five to 10 years, and the
lifespan of paint is usually short-term.”
After a sampling and comparison process,
the research revealed that eco-labelled paints,
carpets and thermal insulations performed
as well or better than their non-eco labelled
counterparts. “The three different groups
represent three different types of eco trade-offs,”
he says.
“I had expected there could be a sacrifice in
the performance of eco-labelled paints, but
we found that even though they were more
expensive, the performance was similar to noneco-labelled products. So, for a price premium

you are getting a high performing product, with
eco benefits such as non-hazardous substances
and lower toxic emissions.”
The research showed insulation products
were rated exactly the same performancewise for eco and non-eco labelling. “There
was no trade-off in terms of performance or
price, and there were a range of eco benefits
for the eco insulation products, including less
formaldehyde emissions.”
With carpets, the price of eco-labelled products
was no more than the non-eco-labelled
products and they actually outperformed the
non-eco products in all areas, except energy
management. “Essentially, the consumer can
choose eco-labelled carpets over non-eco carpets
and there’s no downside.”
Traditionally, manufacturers of eco-labelled
products have attracted environmentally
focused consumers who might be willing to
pay a premium and accept lower performance
for the eco credentials, he says. “While the eco
paints still have a price premium, which may
limit their appeal to eco-conscious consumers,

the eco carpets and eco insulations are priced
the same with the same or greater performance,
so they are poised to have a much broader
market appeal.”
The study also identified that the eco-labelled
products provide more coherent, comprehensive
and accessible information to customers than
non-eco-labelled products.
The findings are important to manufacturers,
consumers, and retailers, he says. “This
information gives us a lot of confidence in the
eco accreditation business. Retailers are taking
this very seriously. It’s a really important move
as more and more people are concerned about
things like toxicity, energy management, VOC
emissions and hazardous substances, which
could cause health problems for not only the
people living in the houses, but the installers
as well.”
Project: Assessment of building products attributes
Researchers: Dr Michaela Balzarova, Dr David Dean,
Mariana Esteves
Funder: Building Research Levy – BRANZ scholarship
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Long-term effectiveness of the Green
Prescription primary health care intervention
The rise in non-communicable diseases
over the last 40 years has led to
predictions that – for the first time – the
current generation of young adults may
not live as long as their parents.

Regular exercise has the potential to reverse
the effects of these diseases and a Government
subsidised programme – Green Prescription – is
designed to advocate physical activity, says
Faculty of Environment, Society and Design
Associate Professor Mike Hamlin.
“While the short-term benefits of this
programme have been well documented, the
long-term health effects, particularly in the
Canterbury population, remain relatively
unknown. We are researching whether
individuals manage to continue to maintain
active, healthy lifestyles after being off the
programme for at least 12 months.”
Green Prescription is a lifestyle-based primary
health care intervention where doctors
and allied health professionals prescribe
patients a Green Prescription referral, which
allows the patient access to the programme.
“Normally when you go to the doctor, you
get a prescription for drugs,” says Dr Hamlin.
“However, when the doctor sees the benefit of
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their patient becoming more physically active,
they might say, ‘Instead of giving you drugs, I
think you would be better off getting some form
of exercise.’

“After that, what normally happens is that
the person will start to become physically
active independently. So, it’s really just an
introductory series of contacts.”

“The patient might be a bit overweight,
have diabetes or pre-diabetes, or high blood
pressure. So instead of a pill, they get a Green
Prescription.”

Lincoln Masters student Elise Yule will soon
be working with the Green Prescription team
to contact previous participants and find out
about the long-term effects of the programme.

A Green Prescription is a multi-component and
holistic intervention, which looks primarily
at physical activity, but also includes support
around smoking cessation, alcohol use and
nutrition. Through face-to-face and phone
consultations and reviews, participants
are provided with tailored, individualised
programmes designed to encourage a healthier
and more active lifestyle.
Sport Canterbury manages the Green
Prescription programme, providing the patient
with a personal exercise programme that covers
factors such as motivation, barriers, workout
options and contacts in their local area.
Dr Hamlin says the programme is aimed
at facilitating the person to become more
physically active. The team meet with the
patients and keep in contact over four
months to monitor how they are going, offer
encouragement and provide additional help if
needed.

Green Prescription looks primarily at

Physical activity
and includes support around

Smoking cessation

Alcohol use

“This builds on research we carried out a few
years ago with another Masters student,”
says Dr Hamlin. “In that research, we found
that after about six months, most people had
maintained their healthy lifestyle, lost weight,
reduced medication, and felt better about
themselves.
“However, what we don’t know is how long
that positive effect lasts. So, we want to look
at whether people are still active 12 months or
two years down the track. And if they’re not, we
need to look at how the programme could be
improved to assist them more effectively. This
information can then be used to better serve
future Green Prescription clients.”
He says the end goal is to establish how
relative, feasible and effective the programme
is. “We will give the Green Prescription team
feedback and results on where they might be
able to improve the programme, or where the
programme is working well. We are talking
about people being able to live life to their
fullest without problems of chronic disease,
which benefits the individual and the whole
country.”
Project: Long-term Effectiveness of the Green Prescription
Primary Health Care programme
Researchers: Associate Professor Mike Hamlin, Elise Yule

Nutrition

Funder: Sport Canterbury

Masters student Elise Yule joins in on an exercise class of Green Prescription patients.
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Legibility of post-disaster cities
The legibility of cities and use of an
open space system as a resilience
resource is a vital component of urban
environments, particularly in the postdisaster context, as the need for citizens
and visitors to navigate their way to
help becomes paramount.

In a joint project with the University of South
Chile, Professor of Landscape Architecture Jacky
Bowring of the Faculty of Environment, Society
and Design, is researching the relationships
between urban form and the legibility and
adaptive capacity of post-earthquake Chile and
Christchurch.
“My colleague, Dr Paula Villagra, has carried
out study on this subject in the past, because
Valdivia, Chile suffered the largest earthquake
ever recorded, in 1960,” says Dr Bowring.
“Because of this, they have been very conscious
of how a city behaves in that immediate postdisaster period, in terms of how people used
space for things such as setting up temporary
accommodation, hospitals, and so on.

“After Canterbury’s February earthquake, the
University of South Chile got in touch with us
to do a comparative project. It’s very interesting
because Valdivia and Christchurch, although
they are very different in terms of size and
culture, have a lot of similarities – both close to
the coast, grid-based cities, with a river running
through them.”
The pair used a technique called projective
mapping – interviewing key people and having
them record on a map how open space was
used during the emergency period and how it
could be used in the future. The interviewees
were emergency bodies such as the Red Cross,
the Army, the Fire Brigade, and social and
cultural groups like the marae, who filled
a social support role after the Christchurch
earthquake.
“Through this technique, we found similarities
in terms of patterns and started looking at not
just the data, but the narrative content of the
interviews,” she says. “That was interesting
because people were talking about how
easy or difficult it was to find the areas that
offered support. It’s all very well to say we
have accommodation available at Addington
Raceway, but people have to be able to
navigate there.
“We discussed this in the context of a very
famous piece of urban design theory from the
1960s on legibility of cities, by Kevin Lynch. He
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said if a city is very bland and homogenised,
people find it really hard to find their way
around and there are five things a city needs –
landmarks, nodes, districts, edges, and parks.
Cities that don’t have strong landmarks can be
difficult to navigate.

“Cities that don’t have strong

landmarks can be difficult to
navigate. ”

“In that immediate post-emergency period,
when the city has gone into chaos, what to do
and where to go become really important, even
in suburban areas. People know, for example,
where schools and churches are – which
are very important for fulfilling temporary
emergency functions.”

was the grid layout. Although the grid has
been criticised for being boring and dull, for an
emergency situation it’s fantastic as it allows
for easy cordoning, and the geometric shape
allows for a quick calculation of what resources
are needed.

She says when planning or changing a city,
these are factors that are often overlooked.
“The important thing we found for both cities

“Also, with visitors unfamiliar with the city
who were here when the earthquake happened,
the grid offers an easy way to give directions –

Moorhouse Avenue is an important element in the legibility of the city in the post-disaster period. Respondents
described how the Four Avenues were important for navigation, and the grid of the central city was identified as
critical in wayfinding and cordon control.”

turn right, three blocks down, then turn right
to Hagley Park – it’s like a universal map. It’s
a latent support for the city that can spring
into action and provide a hierarchy of roads.
It has all of these really useful factors, and it’s
important we recognise the value of it.”

PARIS

Dr Bowring says they hope to achieve a
better understanding of some of the latent
qualities of the city through the research,
and provide useful information for the
planning and management of cities and new
developments. “This research may help protect

NEW YORK

Otherwise unremarkable sites such as Pioneer Stadium and fields were identified by respondents as
important post-disaster facilities as they offered open space (potentially for camping and campervans)
and places for children to play.

our ability to survive in adverse conditions,
and strengthen people’s confidence in their
ability to cope. Many people don’t understand
how infrastructure works and it can be very
helpful to get a good general environmental
understanding of the city you live in.”

LONDON

Project: Legibility of post-earthquake cities
Researchers: Professor Jacky Bowring, Dr Paula Villagra
(Universidad Austral de Chile)
Funders: Lincoln University Research Fund, Universidad
Austral de Chile
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Maximising Export Returns
(MER): Consumer behaviour
and trends in key markets
Understanding what consumers care
about, and how New Zealand exporters
can communicate in a way that shows
the values behind what they produce,
is a vital part of increasing the value of
New Zealand trade.

A report produced by Lincoln’s Agribusiness
and Economics Research Unit (AERU) examines
trends in consumer attitudes in key markets,
including the United Kingdom, China, India,
Japan, Korea and Indonesia. The report is part
of a wider research project ‘Maximising Export
Returns (MER)’, an MBIE funded three-year
initiative undertaken by the AERU at Lincoln
University.

This project aims to explore how export firms
can capture price premiums by highlighting
credence attributes in products for overseas
markets. Credence attributes are intangible
values associated with a product or brand, such
as food safety, environmental quality, animal
welfare and health food.
Researcher Tim Driver was part of a team
that undertook an initial literature review to
identify types of credence attributes and explore
consumer preferences for them, as well as
providing an overview of ‘smart’ technologies
being used by consumers internationally.
The project also drew on a comprehensive
international survey undertaken by the AERU,
which examined the attitudes of over 1,000
consumers each in the United Kingdom, China,
Japan, Indonesia and India.
“The literature review was broken into three
parts,” says Tim. “The first part was a literature
review examining current consumer trends
for credence attributes in those markets. The
second part focused on the international choice
experiment literature – looking at consumers’
willingness-to-pay for particular attributes.
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Someone shopping in a supermarket?

Shopping for food online
Virtual shop with
product images on a wall

Product images scanned
with mobile device

Product added to basket
and delivered

Products arrive home
before consumer

012345

012345

012345

012345

012345

012345

“And the final part was an examination of
current technologies that are being used, like
internet-based communication, social media,
and mobile use, as well as future potential
trends like RFiD, and ‘the internet of things’.”
Tim says: “Looking at the results and
comparing them to the literature review, we
found a lot of our results were consistent with
the literature.”
Tim’s particular focus as part of the research
group was on the growing use of technology,
and the ways it could be used to communicate
with consumers in the target countries. “The
other portion of the study was not only
determining what the attributes are and how
much consumers in these markets are willing to
pay, but also how you can communicate New
Zealand products to these markets and what
kinds of communication technologies are being
used in markets that can be utilised by anybody
involved in exporting.

B UY

Tim found many of the countries were
extremely advanced in the use of internet
technology, supported by smart devices. “There
was an amazing example we found in Korea,
whereby people were shopping for food using
virtual shops which consisted of a billboard
in a subway station which would have a shelf
printed on it. On each product is a barcode,
which when scanned, adds that product to your
basket from that particular supermarket. Then
it is delivered to your home.
“In general what we found is, according to
the literature and our research, online use
increased, giving new opportunities of getting
into the market.”
Tim says identifying ways to talk directly to
consumers, especially using platforms like
social media that are trusted, could make these
markets much more accessible for New Zealand
exporters and aid the marketing of premium
quality, value-added products.

of value-added products with the attributes
identified within this report. In addition,
increased sales of products with inherent
sustainability, environmental and ethical
attributes could lead to improvements in a
range of areas, ensuring New Zealanders
receive the value they deserve.
The researchers involved in the production
of this report included Professor Caroline
Saunders, Dr Sini Miller, Noelani Velasquez and
Nic Lees. Additional team members involved in
the overall research programme (Maximising
Export Returns (MER)) include AERU staff
Professor Paul Dalziel, Dr Peter Tait, Meike
Guenther, Paul Rutherford and John Saunders,
as well as other Lincoln University academic
staff.
Project: Maximising Export Returns (MER): Consumer
behaviour and trends in key markets
Researchers: Dr Sini Miller, Tim Driver, Noelani Velasquez,
Professor Caroline Saunders, Nic Lees
Funder: Agribusiness and Economics Research Unit

“In general, we looked at online shopping,
social media, mobile technologies and real
world integration, for example, using barcode
scanning or proximity technology.”

The authors have considered that, if taken
up at a policy level, this work could serve to
enhance New Zealand’s economic well-being
by supporting the production and distribution

Agribusiness and Economics Research Unit
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Landscope DesignLab
Design-led research aims to develop
new understanding and knowledge, to
enrich our relationship with the world.

The School of Landscape Architecture’s
Landscope DesignLab is founded on the
internationally emerging field of design-led
research, where research methodology is
grounded within design.
Professor of Landscape Architecture, Jacky
Bowring, says design-led research is an
emerging trend worldwide. “Design is usually
seen in a separate category to research, but
Landscope DesignLab is actually building on
this international trend and leveraging off the
science model.
“Typically, in a science lab, you would have
your researchers working on a particular topic
area, and postgraduates working alongside
you as co-researchers. It’s not an area that’s
often been promoted within design, or even
within the humanities. But the approach
allows for a development of thematic areas
and building up a collaborative model of
research.”
Dr Bowring says the students have been
working on a range of projects based on
Christchurch issues, including a postearthquake scenario focusing on residents
leaving the residential red zone and settling
in new areas. “The post-earthquake project
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is based on the fact that people have left the
residential red zone – the places and landscapes
that they loved – and are going to new settings
that are quite bland and monotonous, such as
Rolleston.
“Our challenge is – how do you build a sense
of place into those new areas? It’s a process of
imagining possibilities for innovative solutions
to challenges.”
Some of the techniques used are drawn from
the strategic design approach, she says.
“The solutions can be from the radical to
conservative, focusing on the way we live in
the landscape we know. It’s about a process of
testing them within their context – it’s not just
a matter of generating design. We are asking –
how does this contribute to the understanding
of the world?
“We have created a really fruitful and
productive environment for the research to
take place, with a group of highly motivated
postgraduate students, looking into all aspects
of how you live in the landscape.”
Dr Bowring says the work will make a strong
contribution to the growth of design-led
research. “My colleague Associate Professor
Mick Abbott and I have already had an
article with one of the students accepted for
publication in the international peer-reviewed
Journal of Landscape Architecture. All of the
students were awarded ESD writing scholarships
and will be writing articles for other peerreviewed journals.”

Nicki Copley’s MLA used design-directed research to explore scenarios for sea level rise in east Christchurch,
prompted by the land subsidence in the earthquakes. This example shows how roads could be thought of in
lateral ways to work with, rather than against, environmental change.

One of the students, Nicki Copley, won the
top student award in the biennial national
landscape architecture awards for the NZILA,
for her design-led research, ‘Living with
Uncertainty: A design investigation into
adaptive living in the Residential Red Zone’.
The research is important because it’s from a
students’ perspective, she says. “I think it’s given
them a very rich and meaningful frame for
their postgraduate research. It’s something that
is real and is happening around us. It’s about
gaining a richer understanding of the world.
“One of the important aspects of design-led
research is that it is not simply about finding
a solution, but of growing possibilities – that
before you work out how to design something,
you must first work out what to design. This
really distinguishes the research aspect from
much professional practice, which seeks to solve
problems without first working out what the
problem is. It relies on a brief that has been
shaped by others.
“You can solve some issues in a practical way,
but it still has to be meaningful, enjoyable and
fulfilling, otherwise, what’s the point? A lot of
compelling design work has emerged from this
process. The students’ findings push boundaries
in a range of ways, but are still concepts that
are easy to relate to.”
Project: Landscope DesignLab
Researchers: Professor Jacky Bowring, Associate Professor
Mick Abbott
Funder: Lincoln University

Living well
economics
Wellbeing economics is about helping
people choose the kind of life they have
reason to value, says Professor Paul
Dalziel, Deputy Director of Lincoln
University’s Agribusiness and Economic
Research Unit (AERU).

Professor Dalziel and the AERU Director,
Professor Caroline Saunders, have published
a book called Wellbeing Economics. “The AERU
vision is to exercise leadership in research for
sustainable wellbeing,” says Professor Dalziel.
“This brings 12 years of research together into a
coherent account of what wellbeing economics
might mean for policy in New Zealand.”
The research came about after many years
of working together on externally funded
research projects concerned with promoting
the wellbeing of New Zealanders, he says.
“Professor Saunders and I have completed a
range of projects in that time around regional
economic development, education and
employment, exports of New Zealand’s value
added products into international markets,
greenhouse gas emissions, food miles, and
many more.
“Internationally, there is concern that the
policies concentrating on economic growth
have produced economies that are fragile, and
have also increased inequality between those

who are doing very well and those struggling to
make ends meet. The global financial crisis is
an example of the consequences.”
Professor Dalziel says there is international
debate on how to make our economic
systems more robust and inclusive. “There
are organisations overseas that have created
frameworks where they are thinking more
broadly about what a healthy economy looks
like, including specific references to raising the
wellbeing of citizens.”
In New Zealand, he says, the Treasury has
created a living standards framework that is
addressing the same question. “So, when Prime
Minister John Key asks what we can do to
address child poverty, he is asking a question
that wellbeing economics tries to answer.
He’s not simply asking how can we make the
economy grow faster; he’s talking about how we
can address child poverty. That’s the wellbeing
economics approach too – how can we expand
the capabilities of people to live well?
“If we answer those questions right, then the
economy will grow. If we focus just on growing
the economy, we can achieve growth – but
without wellbeing. So, that’s the real world
application: how can we achieve expanded
wellbeing that can be measured as economic
growth?”
He says that if policies to promote economic
growth do not empower people to create
lives they have more reason to value – with
questions like child poverty, social exclusion,
youth disengagement from education, and
industrial accidents at a high rate being
addressed – then the economy is not doing its
job. “The goal is to produce policies that are
consistent with expanding wellbeing.”

Professors Caroline Saunders and Paul Dalziel.

The research ties into all three of Lincoln’s
themes: Feed the world, live well, and protect
the future, he says. “It’s about how do we help
people live well, but in terms of the big picture,
if the choices people make aren’t sustainable
in terms of issues such as climate change and
resource depletion, then food security is a very
big question.
“These factors are essential to everyone living
well. If people are worried about having enough
food on the plate at dinnertime, it changes the
whole family dynamics. So, good housing and
good food are fundamental building blocks to
living well.”
Project: The economics of wellbeing
Researchers: Professor Paul Dalziel, Professor Caroline
Saunders
Funder: Agribusiness and Economic Research Unit

Agribusiness and Economic Research Unit
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Faculty of
Agriculture
and Life Sciences
We work together to ensure that New Zealand’s agricultural
industry continues to be the most efficient in the world, while at
the same time protecting our unique and beautiful environment.
All of our staff are committed to providing New Zealanders
with high quality, first class educational programmes and to
conducting relevant world-class research that will benefit New
Zealand for many years to come.
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The Faculty of Agriculture and Life Sciences
consists of 155 dedicated scientists, teachers,
technicians, farm workers and administrators
who all share a passion for transforming New
Zealand’s land, people and economy.
The two prime strategic objectives of the
Faculty are maximising agricultural production
while minimising environmental issues, and
helping to protect and conserve our unique
natural flora and fauna.
The Faculty consists of four departments –
Agricultural Sciences, Ecology, Soil and Physical
Sciences, and Wine, Food and Molecular
Biosciences. Staff within our departments are
nationally and internationally recognised in
a range of diverse discipline areas including
dryland pastoral farming, plant stress
physiology, food science, quality and safety,
environmental mitigation, conservation
ecology, vertebrate pest control, toxicology,
grassland dairy science and production,
animal health and nutrition, climate change,
agronomy, soil science, viticulture and wine
science.
Our staff are committed to providing high
quality, first class educational programmes that
are research informed. We have completed a
qualifications reform that has simplified our
degree structure and provides clear, consistent
pathways for our students.

Professor Bruce McKenzie.

The quality of our teaching, research and
extension activities has recently been
recognised by our ranking in the top 50 – 100
agricultural faculties in the world.
The wide range of work we undertake – and
its contribution to the agricultural sector – is
evident in our recent projects. We are now
hosting the National Centre for Nitrous Oxide
Measurement, which is part of the New Zealand
Agricultural Greenhouse Gas Research Centre,
based in Palmerston North. That centre is up
and running within the Faculty, and we are
providing an important link to quantify the
nitrogen cycle within New Zealand agricultural
industries.

“ The quality of our teaching, research and extension activities
has recently been recognised by our ranking in the top
50 – 100 agricultural faculties in the world. ”

The Faculty, through Professor Derrick Moot’s
work, has been at the forefront of a growing
movement throughout New Zealand for
incorporating lucerne into grazing systems.
It has grown in leaps and bounds, and the
increased production from that work has been
worth over $300 million per year to the New
Zealand economy.

islands. We are irrigating around 150 hectares,
which will allow us to conduct a much wider
range of research on crops, pastures, and
dairy support. Lincoln is currently developing
an irrigation system for our inland farm,
Silverwood, for agricultural systems research,
and remains committed to demonstration and
research farms throughout the country.

We are also continuing our work on the
control of vertebrate pests within New
Zealand, including possums, stoats and
ferrets. Professor Charlie Eason has developed
a new toxin for controlling feral pigs, and
our team has developed new control methods
that allow multiple kills. The new toxin has
a readily available antidote and the delivery
mechanisms ensure very little damage to nontarget species.

The Faculty of Agriculture and Life Sciences
conducts world-class, highly relevant science,
intended to transform New Zealand’s
land, people and economies. We have 150
postgraduate students – over 100 of those
are completing PHDs – from a wide range of
countries.

A key aspect for the Faculty is working
collaboratively with industry and CRIs,
including AgResearch, Plant & Food Research,
DairyNZ, and Landcare Research. We also work
closely with a range of industry companies.
Lincoln has over 4,000 hectares of farms, and
we are currently conducting work on farms
ranging from Northland to Balclutha. We have
opened up a new demonstration sheep farm
on campus, called Lincoln Sheep, focusing
on lamb finishing. We are continuing our
major development programme at our Ashley
Dene research farm, which is representative
of dryland country on the east coast of both

We are looking forward to the year ahead,
continuing our research, and adding more to
the knowledge and understanding of key sectors
of New Zealand’s economy.

Professor Bruce McKenzie
Dean
Faculty of Agriculture and Life Sciences
bruce.mckenzie@lincoln.ac.nz

Agriculture and Life
Sciences articles
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36
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New Professorships
One of a number of newly appointed
professors in recognition of their
intellectual expertise and talent.

Profile: Professor Jon Hickford
Professor Jon Hickford has an international
reputation for his development of gene-marker
tests for livestock breeding. The group he
leads was the first in the world to provide this
technology to sheep breeders. The gene tests
are now used in 11 countries and have earned
significant revenue as a New Zealand business.
Over the years, the tests have saved the
livestock industries millions of dollars.
Professor Hickford is regularly invited to speak
at conferences around the world, in areas such
as biotechnology and livestock science, and is
involved in a number of large international
research projects. In the last six years, Professor
Hickford has published a substantial quantity
of scientific papers in some of the world’s
most prestigious and prominent international
journals, averaging over 10 internationally
refereed publications every year.
Currently, Professor Hickford is developing
genetic tools to improve livestock growth
rates and carcass meat yield, technologies
that will add immense value to the red meat
export industry. Professor Hickford is also a
Past-President of the New Zealand Institute of
Agricultural and Horticultural Science.
Continued on page 78.
Jon Hickford (right) with Laboratory Manager Huitong Zhou and researcher Qian Freemon Fang.
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“ The central question

is how do they farm
profitably?” he said.
“But done right, sheep
farms can compete
with dairying. ”

New facility aims to
boost sheep profits
A new Lincoln University education and
research facility is aiming to show the future
of the Canterbury landscape may not be as
black and white as it seems. The LincolnSheep
Technology Farm, a 21 hectare facility, will be
used for student and farmer training, field days
and demonstrations, as well as research.
Professor Tony Bywater says in the last five to
10 years, sheep and beef farming have been
on the back foot, and it is an exciting time for
research in the area as there are ‘’a whole series
of questions’’ about it.
“The central question is how do they farm
profitably?” he said. “Done right, sheep farms
can compete with dairying.”
A major research focus at LincolnSheep was
on maximising profitability and consistency
on summer safe and summer dry production
systems. This involves increasing stock numbers
to maintain pasture quality on non-irrigated
land, and moving sale stock to a smaller
irrigated finishing block before the dry period.
This would mean higher numbers and returns
on the breeding unit but less water use.

Research will also look at:
• Ewe ‘elasticity’, by using a CT scanner
to measure body composition over a full
production season. This could give some
guidelines on how the fat or protein content is
changing by looking at body weight changes
as they occur.
• Identifying more efficient ewes in terms of
weight of lamb weaned, which could mean
big differences in productivity.
• The effects on selective drenching, – not
treating animals which showed no evidence
of parasitic infestation. This would lessen the
chances of breeding resistant parasites and
prolong the life of the drench.
There will also be an increased use of
technology to monitor individual animals
through electronic tagging to gain a level of
management similar to that which many dairy
farmers now have with their animals.
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Faculty of
Agribusiness
and Commerce
The Faculty of Commerce has been renamed the Faculty of
Agribusiness and Commerce, and has undergone significant
changes in the last 18 months. The new structure underpins
our desire to be at the forefront of sustainable business and to
become the premiere provider of agribusiness education and
research in Australasia.

As well as a new title, we have also made
changes to the degrees offered by the Faculty.
We have consolidated the number of majors in
the Bachelor of Commerce to six, each of which
is focused on supporting the University’s landbased specialisation.
One of our new degrees is the Bachelor of
Agribusiness and Food Marketing, which had its
first intake in 2014. This degree combines food
science, marketing and agribusiness, to best
prepare students for careers in New Zealand’s
major export businesses.
One of the largest programmes we have in
the Faculty is the Bachelor of Commerce in
Agriculture, which has a 40-year history at
Lincoln. It’s an iconic programme that is a
pathway for people to work in rural consulting
businesses, and is recognised widely by industry
both here and overseas.
The Faculty has also recombined staff in
different areas to support the new focus and
the new degree programmes we have created.
The Faculty now comprises four departments:
Agribusiness and Markets, Financial and
Business Systems, Global Value Chains and
Trade, and Land Management and Systems.
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Professor Hugh Bigsby.

World-class researchers and scholars, many
of whom also possess real-world industry
experience and excel at helping to prepare
students for successful business careers,
staff the Faculty. We conduct relevant
research, intimately connected with industry,
Government, professional bodies and end
users, to advance knowledge and contribute to
the economic and social development of New
Zealand and the broader Asia Pacific region.
There are also two research centres associated
with the Faculty: The Lincoln University Centre
for International Development (LUCID), and
OneFarm – Centre of Excellence in Farm
Business Management (in conjunction with
Massey University).

“ World-class researchers and scholars, many of
whom also possess real-world industry experience
and excel at helping to prepare students for
successful business careers, staff the Faculty. ”

The Faculty emphasises knowledge creation
to develop outstanding graduates who can
apply their expertise to increase productivity,
commercialisation and sustainability in their
workplace environment. It has an active
research programme and the proven ability
to work closely with industry, Government,
professional bodies, and end users.
The postgraduate programme provides a wide
range of courses each semester, emphasising
both research and practice. There are currently
about 100 postgraduate students in the Faculty,
predominantly undertaking PhD research.
The focus for the year ahead is rolling out new
qualifications that have been formed, while
supporting the high quality traditions of the
Faculty.

The new developments are exciting and we are
looking forward to what the year ahead brings.

Professor Hugh Bigsby
Dean
Faculty of Agribusiness and Commerce
hugh.bigsby@lincoln.ac.nz
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Faculty of
Environment,
Society and Design

Our role is to support and enable communities
in New Zealand and internationally to meet
the environmental, social and political
challenges of the 21st century. We achieve this
by understanding the past, shaping the present
and envisioning the future.
The Faculty of Environment, Society and
Design is diverse, with about 200 postgraduate
students from at least 35 countries in the four
departments of Environmental Management,
Informatics and Enabling Technologies,
Tourism, Sport and Society, and the School of
Landscape Architecture.
As a specialist land-based university, a strong
theme of our research is looking at the use
of space and how people interact with the
environment around them.

The Faculty of Environment, Society and Design consists of
academic, research and administrative staff covering a wide
range of disciplines from the social sciences to landscape
architecture, environmental management and computing,
combining scholarly understanding, critique, creativity and
problem solving.

In Christchurch, with a new city emerging,
one of the focus points of the last four years
for our landscape architecture students is the
rebuilding of the city. We have been coming up
with ideas on different uses of space and have
been closely involved with organisations such
as Greening the Rubble.
The rebuild is an opportunity to start
afresh and reconceptualise. It’s not just
about environments and land use – the
redevelopment of the city is also about people.
One of the areas of our research includes
studying the impacts of cruise tourism on the
small coastal community of Akaroa.
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Professor Greg Ryan

With an increasing population, we are
also looking at water quality and usage
regulations. This project is one of a number
that demonstrates our success in combining
different perspectives. The advantage of having
a diverse faculty is that we have everyone from
hydrologists to people who work in policy and
government regulations working together.
We are also interested in the international
implications and application of a successful
local model. The work we are doing on the
regeneration of Christchurch and Canterbury
translates to what is going on all over the
world, in terms of disaster risk and resilience.
We have collaborated and studied with people
who have been working on this subject across
the globe. We are asking what we can learn
further afield and what can we learn for the
future.

“ As a specialist land-based university, a strong theme of our

research is looking at the use of space and how people interact
with the environment around them. ”

In the Department of Informatics and Enabling
Technologies we have some interesting ideas
forming, and are using technology to model
concepts for the future. It’s all very well to
develop technology, but we are looking at
when it can be applied. And it’s not just about
developing it, but training people how to use it.
We have also had new staff appointments,
bringing fresh ideas with them to keep things
modern, vital and lively. We have an exciting
year ahead.

Professor Greg Ryan
Dean
Faculty of Environment, Society and Design
greg.ryan@lincoln.ac.nz
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New Professorships
Profile: Professor Geoff Kerr
Professor Geoff Kerr is an acknowledged
international expert in non-market valuation.
He has provided national leadership and
training, developed methods, and affected
policy through contributions to resource
consenting, water conservation order, regional
planning and Environment Court proceedings.
Professor Kerr has delivered an extensive list
of peer reviewed publications and presented at
national and international conferences, as well
as hosting two extremely successful nonmarket
valuation conferences for international
audiences. He has authored over 40 of the
177 studies in the New Zealand Nonmarket
Valuation Database, which he developed and
maintains.
Another theme in Professor Kerr’s research has
been time series monitoring of environmental
perceptions in New Zealand. These results have
been utilised by government departments and
by the OECD in its reporting on New Zealand’s
environmental performance.
Professor Kerr was co-editor of the Australian
Journal of Agricultural and Resource Economics
(AJARE) from 2010-2013 and remains an
associate editor. He is a Ministerial appointee
to the New Zealand Game Animal Council,
recognising his big game hunting management
research programme.
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Profile: Professor Jacky Bowring
Professor Jacky Bowring is Head of the School
of Landscape Architecture at Lincoln. Her key
areas of interest are design critique, design
theory and landscapes of memory. She has
published widely in national and international
academic and professional journals, and is the
author of A Field Guide to Melancholy (2008) and
the editor of Landscape Review.
Professor Bowring is a registered landscape
architect, with success in a number of national
and international design competitions: finalist
in the Pentagon Memorial Competition (with
Room 4.1.3); two Cavalier Bremworth Awards
for excellence in unbuilt architecture; three
times winner AAA Panasonic Urban Gaze
Urban Design competition; winner of the Holy
Trinity Memorial Garden (Auckland); and
member of the winning team, NZ Wood, for the
48-Hour Design Challenge for the Christchurch
post-quake rebuild.

Profile: Professor Sandhya
Samarasinghe
Professor Sandhya Samarasinghe is an
internationally-recognised expert in modelling
complex systems in biological, engineering and
environmental domains from an integrated/
holistic systems perspective using state-ofthe-art computational methods, including
neural networks, soft computing and systems
modelling. A current focus of her research is
on systems approaches to understanding the
organisation and function of living systems.
She established and heads the Integrated
Systems Modelling Group at Lincoln University
and is a founding member of the Centre for
Advanced Computational Solutions (C-fACS).
Professor Samarasinghe published the book
Neural Networks for Applied Sciences and
Engineering – From Fundamentals to Complex
Pattern Recognition (2007), which has received
international recognition. She has an extensive
list of refereed publications and has delivered
keynote speeches at prestigious gatherings,
including UNESCO.
Professor Samarasinghe has made significant
contributions through her modelling efforts.
She was awarded, by Transpower NZ, the
largest industrial grant ever given to a New
Zealand university by New Zealand industry
to research, develop and install intelligent
automated computational systems to diagnose
faults and control the New Zealand power
network. This 11-year partnership produced
several innovations and received a number
of awards. She has also addressed complex
problems and made high-level innovations for
water, forestry, food and dairy industries.

Professor Samarasinghe has been a Visiting
Research Fellow at the Centre for Mathematical
Biology at the University of Oxford, UK, since
2008. She has also been appointed a sixmonth Visiting Fellow at Princeton University
and Stanford University in the USA. She is
an Editor of Frontiers in Genetics (part of the
Nature Publishing Group) and Computational
Intelligence and Neuroscience.
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Agribusiness
and Economics
Research Unit

The AERU provides a high standard of economic
analysis and synthesis in examining key issues
for both New Zealand and elsewhere.
With strong networks through academia,
industry, policy circles and wider society, we
are able to direct our research efforts towards
practical issues requiring intellectual leadership.
Integral to our vision is delivering new
knowledge to the right people who can use it to
make a positive difference.
The AERU’s mission is to make a difference for
sustainable well-being in New Zealand.
Professors Paul Dalziel and Caroline Saunders
have produced a book on this theme, Wellbeing
Economics.

Founded in 1962, the Agribusiness and Economics Research Unit
(AERU) maintains its tradition of research excellence, producing
rigorous economic and market research for domestic and
international agencies, government departments, commercial
companies, and other organisations and groups.

A key research project in the AERU is
maximising export returns. The aim is to ensure
that New Zealand obtains the best possible
value from overseas markets. The project looks
at key current and potential markets for exports
and the attributes that these markets are willing
to pay for. We are using cutting-edge marketing
research techniques to look at what consumers
want and what they are willing to pay, as well
as examining the best way of communicating
in those markets to consumers.
Another area of research is the Sustainability
Dashboard Project. We are part of this project,
which is led out of the Agri-business group.
It focuses on establishing a set of indicators
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Professor Caroline Saunders.

and measures to help the primary sector meet
market and regulatory requirements.
A key reason for Lincoln University’s success
is that its programmes are highly informed
by the University’s world-class research. This
is reflected in our mission to demonstrate
national and international leadership in
research for sustainable development.
Currently, the AERU employs 16 staff with
associated postgraduate students. Our focus
is on exercising strong research leadership to
provide a high-quality research experience
and to facilitate career progression. Two
postgraduates obtained their degrees this year.
Congratulations to Dr Sini Miller and Meike
Guenther.

“The AERU provides a high standard of economic analysis and synthesis
in examining key issues for both New Zealand and elsewhere. ”

Dr Miller won the AARES prize for the best
thesis.
We pride ourselves on having a vibrant
workplace in which senior and emerging
researchers work together to produce and
deliver new knowledge.

Professor Caroline Saunders
Director
Agribusiness and Economics Research Unit
caroline.saunders@lincoln.ac.nz

Agribusiness and Economics
Research Unit articles
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The
Bio-Protection
Research Centre
The New Zealand Government-funded Centre of Research
Excellence is working with industry, innovation companies and
leading research institutes to develop sustainable solutions to the
threats presented by weeds, plant invertebrate pests and diseases
at the border and across New Zealand’s productive industries.

The Bio-Protection Research Centre incorporates
one of the strongest bioprotection postgraduate
training groups in the Southern Hemisphere.
Former students are now employed in research,
industry and policy positions throughout
the world. The Centre comprises five partner
institutes: Lincoln University, Massey University,
and Crown Research Institutes AgResearch,
Plant & Food Research and Scion.
As one of New Zealand’s leading research
centres, our key focus is on the development
of biologically-based products or techniques to
protect New Zealand’s plant-based industries.
Scientists and postgraduate students work
together in interlinking themes, focusing on
biosecurity, sustainable bioprotection and plant
bio-protection systems biology.
Over the past year, one of our considerable
successes was in securing a programme
called Next-Generation Biopesticides, which
involves three of our partner organisations –
Lincoln University, AgResearch, and Plant &
Food Research. Another achievement for the
Centre was producting the beneficial fungus
Trichoderma as a prototype commercial product
to control Psa-V in kiwifruit.
Some of the accomplishments from our
dedicated staff include one of our new
appointments, ecologist Dr Godsoe, receiving
an Early Career Research Award from the
Lincoln University Research Committee. His
work focuses on predicting the distributions of
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Professor Travis Glare.

invasive species using ecological factors, such
as dispersal, evolution and species interactions.
Centre Professor, Philip Hulme, was named by a
leading publishing company as one of the 100
most-cited researchers in science worldwide.
Our partnerships are an essential part of what
we do. As a Centre of Research Excellence, we
are looking to expand our collaborations within
New Zealand. We have several additional
organisations involved in our new programme
which has Centre of Research Excellence
funding until 2020.
A real driver for us is integration with the
Biological Heritage National Science Challenge.
One of our professors is the programme leader
for that challenge and we are actively involved
in helping scope projects.
We recently held a two-day Centre conference
where we had 64 presentations, including two

“Training tomorrow’s bio-protection scientists
is a key objective for the Centre. ”
from members of our International Science
Advisory Panel. Getting everyone together was
a highlight of the year.
Training tomorrow’s bioprotection scientists is
a key objective for the Centre. Our researchers
mentor 48 PhD students, and 15 postdoctoral
researchers. Centre graduates are in high
demand and employed in science and industry
roles all around the world.
As our current research contract comes to an
end, we are aiming to publish a significant
number of journal articles. In the year ahead,
we will focus on building upon our science
excellence and strengthening our partnerships.

Professor Travis Glare
Centre Director
Bio-Protection Research Centre
travis.glare@lincoln.ac.nz
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“ Taxonomy is fundamental

to any research on insects.
Without knowing what
species it is that you are
working on, it is impossible
to do meaningful research. ”

Supporting
insect
bioprotection

around the world,” says Mr Marris. “That’s
usually because people are undertaking their
own taxonomic research, describing new species
and revising previous descriptions.

Lincoln University’s Entomology
Research Collection houses a research
collection of hundreds of thousands of
insects and related arthropods.

Curator John Marris says the collection is
used for two purposes: a reference for anyone
wanting to identify insects, and as a source for
describing new species. “We’ve got about 10,000
insect species described from New Zealand –
which means formally, scientifically named
species – and there are about another 10,000
species yet to be named and described.
“So, half of our insect fauna doesn’t even have
a proper name ascribed to it. Even among the
10,000 species we do have names for, it’s a
difficult process to identify them. On the whole,
they tend to all be small and the difference
between species can be really quite subtle, with
specialised examination needed to tell them
apart,” he says.
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“Taxonomy is fundamental to any research
on insects. Without knowing what species it is
that you are working on, it is impossible to do
meaningful research.”
The collection is predominantly made up
of New Zealand insects from the natural
environment, as well as a range of insects
of economic importance – particularly of
agricultural and horticultural significance.
“Well over 90% of the material is from New
Zealand,” Mr Marris says. “The collection
contains about 250,000 pinned specimens,
plus many thousands more that are stored in
ethanol.”
The collection was established in the late 1960s,
when an Entomology Department was first
established at the institution, then known as
Lincoln College. The collection moved to the
Bio-Protection Research Centre (BPRC) recently,
to build up the entomology capability and

improve their ability to support insect bioprotection research.
“There is an increasing focus and
understanding of the importance of biosecurity
to New Zealand’s economy, and having
an entomology reference collection is a
fundamental part of dealing with the risks
posed and having the ability to identify insect
species.

“At any given time, we have hundreds – if
not thousands – of specimens out on loan
to researchers. In turn, we do the same and
borrow specimens from other institutions for
the same sort of research. It’s all done in a
collaborative, cooperative, collegial fashion.
“Loans are an important part of supporting
taxonomic research but also result in an
improved knowledge of our collection’s species.
Everyone benefits from this research.

“Entomology collections like ours are a vital
tool in this process. In terms of New Zealand’s
biosecurity, we need to be able to reliably
identify any potentially threatening insect
incursions and distinguish these from our
native fauna.”

“The collection has been built up over the
years through regular collecting trips, which
aimed to survey entomologically poorly known
regions, and from more targeted research. It has
a strong South Island focus and showcases the
efforts of former staff and students who have
been associated with the collection, and their
research interests.

Lincoln staff and postgraduate students, as
well as researchers from other institutions in
New Zealand and abroad, use the collection
to examine or borrow the specimens. “We
regularly send specimens to other organisations

“The collection is a major research asset,
representing countless hours of investment in
its development. But it is a facility that will be
as relevant in one hundred years’ time as it is
today.”

Curator John Marris with some of Lincoln University’s
Entomology Research Collection.
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Lincoln
Agritech Limited
Lincoln Agritech Limited is a leading research and development
company with a 50-year history of applying new and innovative
engineering and science technologies to support agriculture,
industry, and the environment.

Peter Barrowclough.

Lincoln Agritech is a 100 per cent subsidiary of
Lincoln University, with an independent board.
This affords the organisation the flexibility
to operate entrepreneurially, as well as being
closely connected to the depth of capability at
the University.
Lincoln Agritech celebrated its 50th anniversary
in October 2014 with an event attended by
over 160 people. The occasion acknowledged
the company’s many talented staff and their
substantial contribution to New Zealand’s
primary industries over the past decades, as well
as showcasing a selection of inventions.
From early beginnings, primarily as a heavy
machinery testing facility, Lincoln Agritech has
expanded to become a leading innovator for
the agricultural, industrial, and environmental
sectors. Numerous technology innovations have
been developed at Lincoln Agritech and adopted
by the primary sector in New Zealand and
internationally, including through Gallagher –
an earth-testing monitor for electric fence units;
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Aquaflex – a soil moisture measurement sensor
sold internationally through Streat Instruments;
IRRICAD™ – a world leading irrigation
design software system sold internationally
through Nelson Irrigation Corporation (USA)
and Netafim (Israel); and Scitox, a New
Zealand-based Lincoln Agritech Limited
spin out company that is developing a rapid
biochemical oxygen demand.
Lincoln Agritech’s capabilities are focused on
five key areas of expertise: precision agriculture,
smart sensing and measurement technologies,
groundwater research, chemical application
research and training, and software sales of its
irrigation design package IRRICAD™.
We provide research and development
consultancy services to government and
private sector clients, both nationally and
internationally, as well as commercialisation
of intellectual property developed at Lincoln
Agritech.

“ From early beginnings, primarily as a heavy
machinery testing facility, Lincoln Agritech has
expanded to become a leading innovator for the
agricultural, industrial, and environmental sectors.”

Our point of difference is that we have research
engineers and scientists who are used to
working with industry, and who want to make a
difference to our clients’ businesses.
We also work closely with other research
organisations, partnering to put together
the best teams, and are in long-term science
collaborations with researchers in Sweden,
France, Austria, Germany, Belgium, US,
Canada, and Australia.
Currently, Lincoln Agritech employs over 40
research scientists and engineers, technicians
and support staff across our Christchurch and
Hamilton offices. While a separate entity,
through our ownership by Lincoln University,
we are able to supervise postgraduate students
and commonly have 10 or more under
supervision at any one time. We regularly
host international interns to provide them with
practical experience in a New Zealand research
organisation.

of the sustainability pressures New Zealand
farming systems put on the environment,
particularly the fate of nitrogen in groundwater
systems. Precision agriculture has been and
will be a key focus for the future where we hope
to assist farmers to grow more with less pressure
on the environment.

Peter Barrowclough
Chief Executive
Lincoln Agritech Limited
peter.barrowclough@lincolnagritech.co.nz
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Over the last decade, our key focus has been
on adding value to New Zealand businesses
and our international clients through the
implementation of Lincoln Agritech developed
technologies, as well as understanding some
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New Zealand’s specialist land-based university

