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When Psa was discovered in New Zealand

in 2010, the disease had the potential to devastate the
kiwifruit industry. Plant & Food Research mobilised a
team of more than 100 people to investigate methods to
manage the disease and identify pathways to recovery.

PSA
IDENTIFIED

2002

→ Gold3, one

of 2,800
seedlings
selected in
the breeding
programme,
planted into
Te Puke
Research
Orchard

2006

→ Ten

selections,
including
Gold3,
selected for
clonal trials

OUR KIWIFRUIT BREEDING
PROGRAMME HAS BEEN
DEVELOPING NEW CULTIVARS
FOR MORE THAN 30 YEARS

2008

→ Gold3

selected
for precommercial
trials

2009

IN NEW ZEALAND

2010

→ First

commercial
release of
→ Improved DNA test published to
Gold3 to
identify presence of Psa in plant
growers
tissue
(approximately
11 hectares)
→ DNA test identifies Psa in
symptomatic kiwifruit, MPI and
Zespri informed

→ Assay developed to test efficacy
of potential control agents

→ Two haplotypes identified,

including the virulent, vine-killing
haplotype termed Psa-V

→ Preservation of kiwifruit

germplasm collection as tissue
culture begins, to ensure access
to genetic diversity for future
breeding programmes

→ ONGOING

Research to understand the
biology, survival and spread of
Psa, informing the development
of on-orchard management and
controls

Note:
Psa is the bacterial disease Pseudomonas syringae pv actinidiae.
Gold3 is the common name for the ‘Zesy002’ cultivar, marketed internationally as Zespri® SunGold Kiwifruit.

2011

→ Woody stem bioassay developed,
allowing breeders to identify and
confirm Psa tolerance of new
varieties

→ Rapid assay for identification

of Psa haplotype developed,
supporting growers in making
informed management decisions

→ On-orchard management tools,
for example hygiene measures,
rolled out based on preliminary
research, allowing growers to
minimise spread of disease

→ Risk model developed

that identifies key weather
conditions for increased spread
of Psa, allowing growers to
tailor management practices
accordingly

2012

→ Gold3

adopted as
replacement
for ‘Hort16A’

2013

→ Psa genome

published,
supporting
development
of new control
methods and
breeding
new tolerant
kiwifruit
cultivars

→ On-orchard

management
tools refined
based on new
knowledge,
allowing
growers to
slow spread
of disease

→ First commercial

2015

→ ONGOING

Development
of new
propagation
methods,
allowing
industry to
propagate and
move diseasefree material
for grafting

2016

→ Last

commercial
production of
‘Hort16A’

2017

→ More than 4,000
hectares of
Gold3 grown
across
New Zealand

→ More than 52

million trays of
New Zealandgrown Zespri
Sungold®
Kiwifruit sold
worldwide worth
more than
$1 billion

harvest of Gold3,
producing more
than 1 million trays
of fruit with sales of
$17.6 million

In 2017, the team was awarded New Zealand’s
highest science recognition, the Prime Minister’s
Science Prize, for their response.

Today the future of the kiwifruit
industry is looking brighter than ever.

Tīhei mauri ora!
Tuia ki runga
Tuia ki raro
Tuia ki roto
Tuia ki waho
Tuia te here tangata
Ka rongo te po, ka rongo te ao
Tui, tui, tuia
E ngā mana, e ngā reo, e ngā waka, e ngā iwi, e ngā
karangatanga maha, tēnā koutou.
Papatūānuku te Whaea, tēnā koe. Ranginui te Matua,
tēnā koe.
Ki ngā tini mate kua whetūrangitia, haere, haere,
haere atu rā.
Āpiti hono, tātai hono, koutou te hunga mate ki a koutou.
Āpiti hono, tātai hono, tātou te hunga ora ki a tātou.
Tēnā tātou katoa.
Kei te tika te korero ā ō tatou tūpuna;
Nāu te raurau, nāku te raurau, ka ki te kete
Nō reira, tēnā koutou, tēnā koutou, tēnā tātou katoa.
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OUR CORE PURPOSE IS TO ENHANCE
THE VALUE AND PRODUCTIVITY OF
NEW ZEALAND’S HORTICULTURAL, ARABLE,
SEAFOOD AND FOOD AND BEVERAGE
INDUSTRIES TO CONTRIBUTE TO ECONOMIC
GROWTH AND THE ENVIRONMENTAL AND
SOCIAL PROSPERITY OF NEW ZEALAND

A SMART
GREEN FUTURE
A conversation with David Hughes, CEO, Plant & Food Research
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Q:

You took on the top seat at
Plant & Food Research in February
2018 — what drew you to the role?
Science can and does change the world
for the better. To play its part, Plant
& Food Research strives to do worldclass science and have that science
create value for New Zealand. Not just
economic value, but environmental and
social prosperity too.
We are working to create a smart green
future. SMART: as in high-tech jobs,
savvy thinking, innovation and technology.
GREEN: better use of land and water,
protection, diverse horticulture and
healthy food. FUTURE: diversity, fairness,
prosperity and opportunity.

Q:

You lead a Crown-owned
science company that is tasked
to be a financially sustainable
business that benefits Kiwis.
What’s the strategy to bring this
all together?
We see our strategy as a continuous
process with three key elements: INVEST
to create world-class science; APPLY that
science to create maximum value; and
ensure a fair SHARE of the value created,
for our industries, for New Zealand, and
for Plant & Food Research so we can
create more world-class science.

Q:

How’s the business tracking
currently?
There’s plenty of evidence that Plant &
Food Research is already successfully
supporting New Zealand’s exporting
horticultural industries and combatting
biosecurity threats.
We have put a great deal of great science
into the apple industry, which for four
years now has a world’s best rating. We
have consistently produced great kiwifruit
cultivars by running one of the world’s
best kiwifruit breeding programmes. It’s
the biggest outside China, and similar in
size to the biggest in China.
Across many sectors we do world-class
research to improve production systems,

such as pest and disease system
controls, sustainable production and
postharvest practices. Some of our work
on water use efficiency, genetics, and
understanding natural capital stocks is
world leading.
And being awarded the Prime Minister’s
Science Prize in early 2018 for our
work on the kiwifruit disease Psa was
wonderful recognition for a team of
100 people who tackled a very complex
question under immense time pressure.

Q: What food trends are you

watching closely?

New Zealand’s food producers are
competing in an increasingly cluttered
global marketplace. New brands are
appearing on shelves, displacing
established brands. This requires our
research, to help New Zealand create
new high-value brands — foods that
have smart, bundled attributes such as
provenance, genetics, soil and water
credentials, taste, health, novelty and
convenience. This is the next level
of sophisticated product branding
which our exporters require to service
consumers who are more thoughtful
and inquisitive.
All around the globe, television shows
like MasterChef are driving interest in
food, preparation and styles. People
are thinking carefully about where their
food comes from and what is in it. This
is hugely beneficial for our horticulture
and seafood industries. It will require
our science company to produce
sophisticated, innovative science that
will support the development of high
quality products to match consumer
values and expectations.

Q:

There seems to be growing
calls for land use change. Your
thoughts?
We think land use change is needed, and
the research we do needs to help make
it happen. It’s a conversation with many
threads and drivers. These include the
shift underway to use more of our land

to grow higher value crops with lower
environmental impacts. And how diverse
horticulture can make our regions
more resilient by up-skilling workers
and bringing new players to the table,
especially those from the dynamic and
growing Māori economy.

“

PEOPLE ARE
THINKING CAREFULLY
ABOUT WHERE THEIR
FOOD COMES FROM
AND WHAT IS IN IT.

Q:

What will the next few
years be about for Plant & Food
Research?
Several big pieces of work will be
apparent. We will strive to achieve
financial targets and invest resources
in discovery science and in our people,
facilities and information systems.
We’ll grow stronger partnerships with
a wide range of Māori partners, lift
our customer engagement generally,
and continue to innovate our business
model. Our Science Services Group
will grow and make a strong financial
contribution to our customers and to our
business, and we will build a worldclass Technology Development business
with a high-value portfolio of products
and services.

Q:

And along the way perhaps
science really can change the
world for the better?
Absolutely! Aspiring to create a smart
green future is a common thread that
runs throughout our work. Making this a
reality for our country involves thinking
about future needs and challenges —
and getting to work on them now.
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OUR HIGHLIGHTS

→ Dr Mike Trought was inducted into
the New Zealand Wine Hall of Fame
in recognition of decades of research,
teaching and industry engagement,
and the profound impact he has made
on the New Zealand wine industry.

→ Established the China-New Zealand
Joint Kiwifruit Laboratory with the
Sichuan Provincial Academy of Natural
Resources (SPANRS) in Chengdu
Science City, China. The collaboration
will support the sharing of existing
and development of new scientific
information in kiwifruit bioprotection and
genomics.
→ Secured prestigious Marsden funding
to understand production of colour in
simple plants. The new research will
build more understanding of how red
protective pigments are produced in
liverworts to support breeding of new
cultivars with tolerance for extreme
conditions.

NEW ZEALAND WINE
HALL OF FAME
→ Secured continued government
investment in the kiwifruit breeding
programme. In recognition of a
successful partnership, MBIE will
invest $6.7 million in the joint ZespriPlant & Food Research breeding
programme, the largest kiwifruit
breeding programme in the world,
over the next seven years to support
development of new cultivars for
export.

→ Professor Max Suckling was presented
the New Zealand Plant Protection Society
Medal for his exceptional contribution
to plant protection. He has conducted
research on a range of insect pests for
a range of sectors, including pioneering
work on developing mating disruption
techniques for controlling insect pests.
→ Dr Jim Walker received the New
Zealand Apples and Pears Outstanding
Contribution Award for his contribution
to the success of the apple export
business.
→ Shane Maley was named Researcher of
the Year by the Foundation for Arable
Research for his work that supports
the industry with insights into forage
and cereal crop agronomy, such as crop
establishment, nutrition and irrigation.

→ Commercialised the Amarasate®
extract, a 100% plant-based weight
management extract. calocurb™, a
supplement containing the Amarasate®
extract, has been released in New
Zealand and the USA by licensee
Lifestream International.
FOR MORE GO TO PAGE 23

COMMERCIALISED AMARASATE®
— A 100% PLANT-BASED
WEIGHT MANAGEMENT EXTRACT
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→ John Anderson won the Potatoes New
Zealand Chairman’s Award for service
to the industry. He is well-known in
the industry for breeding a number of
new cultivars.

→ Signed a Memorandum of
Understanding with the Institute of
Plant Protection, Chinese Academy
of Agricultural Sciences. It formalises
the relationship in bioprotection and
invasive species research cooperation.

→ Initiated a five-year Pinot noir
research programme. Led by the New
Zealand Winegrowers Research Centre
and funded by MBIE, the programme
aims to find effective and practical
ways to ensure consistent quality in
New Zealand Pinot noir wines.

→ Received the Prime Minister’s
Science Prize for the rapid
response to kiwifruit disease Psa
(Pseudomonas syringae pv. Actinidiae).
The response included orchard
management, pathogen identification
and biology studies, and fast-tracking
a more Psa-tolerant gold cultivar
‘Zesy002’, commonly known as Gold3
and marketed as Zespri® SunGold
Kiwifruit, to commercial release.
FOR MORE GO TO PAGE 1

LICENSED T&G TO GROW BLUEBERRY
VARIETIES IN AUSTRALIA
→ Signed an exclusive licensing
agreement with T&G Global for a
suite of 16 proprietary blueberry
varieties in Australia. T&G now has
exclusive rights to grow the cultivars
to support increasing export demand.
→ Established a joint venture to
breed and develop new unique
berry varieties with Māoriowned organisation Miro Limited
Partnership. The joint venture will
create a breeding programme for new
high-value berry varieties to be grown
and marketed globally by Miro.

→ Dr Kerry Everett was honoured
with the Service to Industry Award
from New Zealand Avocado for her
significant contribution to the industry
for her work on postharvest rots of
avocados.

FOR MORE GO TO PAGE 11

→ Initiated four new international
research projects through the
Catalyst Fund. The new projects
will support collaborations to
enhance research in biosecurity,
marine product development,
smart packaging and germplasm
preservation.

NEW ZEALAND AVOCADO
SERVICE TO INDUSTRY AWARD

RECEIVED THE PRIME MINISTER’S SCIENCE PRIZE
FOR THE RAPID RESPONSE TO KIWIFRUIT DISEASE PSA
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Our germplasm collections — which include perennial
fruit crops, vegetables and arable crops — comprise
a comprehensive collection of plant genetics. These
collections contribute to our breeding programmes,
and act as depositories for plant genetics that may
have importance in ensuring the future resilience of
the horticulture industry.

BETTER CULTIVARS
FASTER™
Standing out in a crowded marketplace takes
novelty, visual appeal and a reputation for high
quality. New products that look and taste different,
as well as capitalise on the natural “health halo”
associated with plant crops and can be grown with
minimal environmental impact, attract a premium
in the global marketplace.
We develop new fruits, vegetables, arable and ornamental
crops with the characteristics growers demand — such
as improved resistance to pests and diseases, and high
yields; and the taste, flavour and novelty attributes that
consumers desire.
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IMPACT CASE STUDY

KEEPING THE KIWIFRUIT INDUSTRY GOLDEN
The kiwifruit cultivar ‘Zesy002’,
commonly known as Gold3 and
marketed as Zespri®SunGold
Kiwifruit, has been key in ensuring
the long-term sustainability of the
New Zealand kiwifruit industry,
with annual exports exceeding
$1 billion.

‘Zesy002’, also known as Gold3, has increased
tolerance to Psa.

When the bacterial disease Pseudomonas
syringae pv actinidiae (Psa) was
discovered in New Zealand in November
2010, the existing gold kiwifruit cultivar
‘Hort16A’ was found to be highly
susceptible to the disease. At this time,
Gold3 had been released to a small
number of growers for trial as an early
season gold cultivar to fill a gap in the
market. However, due to its increased
tolerance to Psa, the cultivar was fasttracked into full commercial production,
and in 2012 was licensed to growers as a
replacement for ‘Hort16A’.
Gold3 was developed through the joint
Plant & Food Research-Zespri breeding
programme, with funding from the
Ministry of Business, Innovation and
Employment (MBIE). Gold3 was one of
2,800 lines selected for orchard analysis
in 2002. In 2004, the first fruit from Gold3
were identified as having superior dry
matter and texture characteristics and,

in 2008, Gold3 was selected for precommercial trials after consumer trials
indicated a high consumer preference.
Now, more than 4,000 hectares of Gold3
are grown across New Zealand, producing
around 190,000 tonnes of fruit for export.
An economic analysis by the University
of Waikato estimates that the kiwifruit
industry will contribute $6.14 billion
to the New Zealand economy by 2030,
almost doubling its contribution of 2015,
driven by exports of Zespri®SunGold. The
study also estimates that without Gold3,
the kiwifruit industry would be worth less
than half the size of its 2030 projections.

More than 4,000 hectares
of Zespri®SunGold
Kiwifruit, are grown
across New Zealand.

A NEW RASPBERRY FOR THE USA MARKET
A new raspberry variety has joined the
Wake® family – ‘NN08002’, marketed
as Wake®Haven, is now being grown in
the USA.
Wake®Haven is the second release from
the team that developed ‘Wakefield’,
marketed as Wake®Field. Wake®Haven
is a high yielding, mid-season cultivar
that is suitable for machine harvest. The
berries are very firm with good flavour,
making them excellent for Individual
Quick Frozen (IQF) processing.

Washington State, USA. New varieties
are owned and commercialised by
the joint venture company Pacific
Berries LLC. Approximately 25%
of process raspberries planted in
Whatcom County, which produces 90%
of frozen raspberries in the USA, are
Wake® raspberry varieties. This is set
to increase as more Wake®Haven is
planted, enabling growers to extend the
harvest season.

The process raspberry breeding
programme is a collaborative programme
between Plant & Food Research and
Northwest Plant Company, based in

PLANNING FOR THE ORCHARD
OF THE FUTURE
The size of plants and how often
they flower will support the
production of fruit crops in future
growing environments, improving
productivity and profitability for the
horticultural sector. Our scientists
have identified two areas of the
raspberry genome that control
flowering and dwarfing, which will
help inform the breeding of new
varieties of raspberry and other
berry fruits targeted for future
growing systems.
FUNDED BY SSIF

STRATEGIC SCIENCE
INVESTMENT FUND

WAKE®HAVEN IS A HIGH YIELDING,
MID-SEASON RASPBERRY SUITABLE
FOR MACHINE HAVESTING
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FULL COLOUR BERRIES FOR HEALTH
USING 3D TO ANALYSE
THE ORCHARD
The Orchard Scan project is
developing the use of Light
Detection and Ranging (LIDAR)
technology to generate accurate
digital 3D-representations of our
orchards. Ultimately, it is envisaged
this digital information could be used
to analyse and assess plant growth,
architecture, yield, flowering and
fruit size against breeding targets, as
well as to understand how orchard
and plant structure influences fruit
quality traits. LIDAR is also being
analysed for its ability to assess yield
of commercial orchards to support
harvest and market planning.

Creating 3-dimensional representations of
our orchards will allow long-term tracking
of plant characteristics in our breeding
programmes.
FUNDED BY SSIF

STRATEGIC SCIENCE
INVESTMENT FUND

Consumers of the future may be eating
a new type of blueberry with healthy,
colourful flesh.
Through the MBIE Endeavour Fund,
Plant & Food Research is aiming to
breed a new commercial crop that
combines the taste and growing
characteristics of blueberries with the
coloured flesh of bilberries. The new
fruit would provide New Zealand with a
unique product in the marketplace.
Bilberry, a small berry found in
Northern Europe, has dark bluered flesh high in anthocyanins, the
compounds that give blueberries their
distinctive colour and that have been

identified as beneficial for human
health. It is hoped that breeding
blueberry-bilberry hybrids would
create a cultivar with tasty, colourful
berries with the production and
storage characteristics of blueberries,
characteristics that make bilberries
difficult to cultivate and commercialise.
The project will also include further
investigation of the genetic pathways
that control flesh colour in fruits to
allow breeders to select plants with
colourful flesh at an early stage in
the breeding process and to inform
breeding programmes of other fruits
with high flesh colour.

A new tasty berry with colourful flesh
would be a unique product for New Zealand
to export to the global marketplace.

NEW KIWIFRUIT EVALUATION ORCHARD IN CHINA
Zespri and Plant & Food Research have
officially launched a kiwifruit evaluation
site in Sichuan, China, which will support
Zespri’s strategy of year-round supply of
high quality kiwifruit to consumers.
The evaluation site, outside Mianzhu
in the southwest of China, will test
and compare kiwifruit cultivars bred
in China with selected New Zealand
cultivars to determine those that
perform best in the local environment.
Those cultivars that meet the growing
and quality characteristics required by
Zespri may be incorporated into the
company’s supply chain.
With Zespri we have developed a kiwifruit evaluation site in China to support their strategy for year-round supply.
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NEW BERRIES FOR
EXPORT MARKETS
Plant & Food Research and Māoriowned firm Miro Limited Partnership
have joined together to develop new
high-value berries for export.
The new joint venture company will
breed new cultivars of berry varieties
which will be grown, marketed and sold
in New Zealand and globally. Miro is
owned by more than twenty Māori trusts,
iwi and entities across New Zealand, and
it is anticipated that the breeding of new
varieties exclusive to Miro will create a
new high-value, integrated berry export
business for New Zealand.

A new partnership between Plant & Food Research and Māori organisation Miro will develop new
varieties and create a new high-value berry export business for New Zealand.

IMPACT CASE STUDY

A POTATO WITH BENEFITS FOR GROWER, MARKETER AND PROCESSOR
The versatile cultivar ‘Moonlight’
is a mainstay of the New Zealand
potato sector, with improved
resistance to a number of key
diseases and suitability to a wide
variety of growing environments.
First selected as a field-grown seedling
in 1988, ‘Moonlight’ was released to
growers in 2002. By 2007, ‘Moonlight’ was
the most grown potato cultivar in New
Zealand, with 170 hectares of seed tubers
produced annually by 2010. It is sold as a
consumer table potato variety with good
storage, improved resistance to bruising,
and good performance in cooking
trials, but also has high suitability for

processing with regular oval shape, high
dry matter and low sugar concentrations.
Early field trials of ‘Moonlight’ showed
the cultivar produced larger yields
than several cultivars popular at the
time, as well as improved resistance to
a number of major diseases affecting
the potato sector, including potato cyst
nematode, powdery scab and soft rot. The
cultivar also requires reduced fertiliser
and water inputs, due to a larger root
system than many other cultivars on the
market – growers have reported fertiliser
reductions of up to 75% and water inputs
reduced to half of that required with other
cultivars, as well as reduced pesticide

applications due to its improved disease
resistance. Due to its long growing
season and long storage dormancy,
‘Moonlight’ can be supplied to the market
year-round.
‘Moonlight’ is also a popular cultivar
in Australia (known as ‘Crop13’), as it
produces consistent crops in diverse
environmental conditions due to its
ability to withstand both dry conditions
and waterlogged soils. Its improved
resistance to powdery scab also
makes it the preferred white-skinned
cultivar for growing in Tasmania, where
environmental conditions increase
prevalence of the disease.

BY 2007, ‘MOONLIGHT’
WAS THE MOST GROWN POTATO
CULTIVAR IN NEW ZEALAND
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THE USE OF
GENE-EDITING IN
PLANT-BASED FOODS
In this article, Professor
Richard Newcomb outlines
the evolution of genetic
technologies and the
importance for informed
discussion in making
decisions to monitor, control
and regulate new gene
editing technologies in the
development and supply of
plant-based foods.
Professor Richard Newcomb is Chief Scientist at Plant & Food Research and Professor of
Evolutionary Genetics at the University of Auckland. He sits on the Gene Editing expert panel
of the Royal Society Te Apārangi, a multidisciplinary panel convened to consider the uses and
implications of gene editing in New Zealand and to develop resources to inform public discussion
and policy development around the technology.

G

ene editing is a process by which
scientists can precisely and
accurately edit a particular piece
of the genetic code within a genome.
If we use the analogy of the genome
being the instruction manual of an
organism, gene editing involves
changing one specific letter on a specific
page of that book. These miniscule
changes to the genetic code can have
major effects on the characteristic being
targeted, for example, by turning a
gene controlling fruit colour or turning
disease resistance on or off.
These tiny changes, known as gene
mutations, occur constantly in nature,
through the action of physical or
chemical agents such as UV light from
the sun. Domestication of crops has
occurred through the selection of plants
with mutations that deliver benefits
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to humankind, such as higher yield or
ability to grow in new areas. Our Plant
& Food Research germplasm, which
we maintain for a number of crops
of importance for New Zealand, is a
collection of these natural mutations.

The advent of genetic modification
Since the 1930s, scientists have
investigated the use of mutagenic agents
that could be applied in the lab, such
as radiation and chemicals, to make
changes to DNA. More recently, from the
1970s, genetic engineering has allowed
researchers to introduce single genes
or disruptive or enhancing pieces of
DNA into organisms. The majority of
these techniques use a secondary
organism, such as a bacterium or virus,
to transfer a piece of DNA and integrate
it into the genome.

One issue with “traditional” genetic
modification is the inherent
randomness of the point of insertion
and therefore, potentially, the outcome.
There is an inability to target the
DNA that is mutated or to control
where in the genome new pieces of
DNA are integrated. Large screening
programmes are required to find the
one or two individuals with a beneficial
trait change, which could be in or
nearby any gene. In the case of genetic
engineering, a piece of DNA from the
bacterial or viral carrier will also be
integrated into the genetic code during
the process.
This is where gene editing differs.
The science starts with knowledge of
the genetic code of the organism of
interest, and the machinery — such as
CRISPR-Cas9 — is “programmed” to

cut the DNA at a very specific point in
this code, one which has been identified
as unique to the target gene. The
organism’s cellular repair mechanisms
kick into action, and in repairing this cut
occasionally make a mistake, potentially
rendering the gene inactive or switching
a “broken” gene back on. Screening
of individuals is still required, but it is
generally quick and easy to identify any
change to the code, because the precise
position and the original sequence of the
DNA is known.

The promise of gene editing
Gene editing is a new technology – the
mechanism for CRISPR-Cas9, the most
widely-used of these technologies, was
first used for genome editing in 2013.
While gene editing seems promising,
more science is needed to determine if it
can be successfully applied to breeding
new plants and if it offers greater
benefits than traditional breeding or
other genetic technologies.
We’re currently using gene editing
in our approved containment labs
and glasshouses to build a better
understanding of how the technology
could be applied in plants and to add
to our understanding of the genetic
controls of traits in which we have an
interest. We’ll use that knowledge to
understand how future crops could meet
requirements for sustainability, food
security, climate change resilience and
nutrition, and to ensure our industries,
and New Zealand, have all the options
available to them should they choose.

Making an informed decision
Globally, there is a discussion about how
gene editing could or should be used.
Some countries, including New Zealand,
are choosing to regulate new gene editing
technologies in the same way as other
GM tools, at least for the immediate
future. There are some that believe
that non-adoption of gene technologies
may provide a competitive advantage; if
countries are wholly GM-free, that could
deliver a premium marketing position.
There are also ethical and cultural
beliefs to be incorporated into decisions
about the use of any new technology in
our food supply.

The precision of gene editing means
that developing new varieties of crops
with targeted characteristics could be
achieved much faster than currently.
Using the technology also produces
individuals that could have been created
by nature, as no DNA from a secondary
vector organism is integrated into
the DNA and is therefore absent from
resulting food products. This is generally
regarded as more “palatable” for
consumers but, as it so closely mimics
mutations produced in nature, is difficult
to monitor.

“

WHILE GENE
EDITING SEEMS
PROMISING, MORE
SCIENCE IS NEEDED TO
DETERMINE IF IT CAN BE
SUCCESSFULLY APPLIED
TO BREEDING NEW
PLANTS AND IF IT OFFERS
GREATER BENEFITS THAN
TRADITIONAL BREEDING
OR OTHER GENETIC
TECHNOLOGIES.
Take, for example, the many redcoloured “sports” of domesticated crops,
such as Gala apples and Bartlett pears,
which have arisen over the years. One
(or possibly more) mutation in the DNA
of a single cell has created a new variety
with redder skin that is more appealing
to the consumer than its parent. Whilst
these varieties have been created
through a natural mutagenic process,
the same could be achieved through
gene editing and it would be next to
impossible to recognise.
This means gene-edited foods could
enter our food chain from countries
without our knowledge if decisions
about the technology are not made and
regulations put in place early. Each
country needs to make an informed
decision on how to manage and regulate
gene editing so that the decisions of
other nations do not supersede them.

Our place in the discussion
We recognise that gene editing, like
any new technology, has both benefits
and risks associated with it, and that
more science is needed to inform
any discussions. We need to better
understand whether the supposed
benefits are indeed real and, similarly,
substantiate the potential risks. We are
committed to providing that science, to
ensure knowledge gained through our
research is available and accessible to
our industries and the wider public.
It is worth considering that our staff
reflect the diverse opinions of society,
and want to understand the possibilities,
realities, limitations and uncertainties
of the science before making their own
decisions on how these, and other new,
technologies are applied. There is no
simple answer, but we hope to provide an
accurate, balanced view of the science
to support society in making important
decisions about their food supply.

Royal Society Te Apārangi
is leading the discussion on
potential uses of gene editing in
New Zealand, and has published
a number of discussion and
technical papers exploring the
subject. One of the topics they
have focused on is how gene
editing could be used in the
primary industries, exploring
scenarios such as responding
to insect pests, speeding up
breeding of new varieties,
protecting taonga species and
providing new human health
benefits. Each scenario highlights
agricultural, ethical, social and
legal considerations, as well as
potential risks and benefits.
https://royalsociety.org.nz/
major-issues-and-projects/geneediting-in-aotearoa/
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Our research is looking at ways to use natural predators
to control pest insects, reducing the requirement for
chemical controls.

RESIDUE-FREE PEST
AND DISEASE CONTROL
Protecting our productive environments from
biological threats is vital. This not only ensures
the safety of our native flora and fauna but also
maintains access for our products to our key
export markets.
Our research supports the production of plant crops with
minimal use of chemical pest controls that continue to meet
the world’s strictest phytosanitary legislations. We also support
work across country borders to minimise incursions of new
pests and diseases, and to develop new control methods and
protocols when such incursions occur. Our genomics research
is identifying genes that confer resistance to pests and
diseases in key crops, supporting the development of
new cultivars with improved natural resistance.
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IMPACT CASE STUDY

REDUCING CODLING MOTH USING SEX
Codling moth is a serious pest
of apple, and many of New
Zealand’s key export destinations,
particularly in Asia, have zero
tolerance for codling moth in
imported apples.
For example, Taiwan imposes a three
strikes rule under which exporting
countries are denied access to the market
for the remainder of the season if three
codling moths are intercepted in apple
shipments. In addition, many markets
have stringent limits on chemical residues
present on fruit, reducing growers’ ability
to use traditional pesticides to control
insect pests.
Since 2014, Plant & Food Research has
been conducting research using the sterile
insect technique (SIT) to reduce codling
moth populations in the Central Hawke’s
Bay apple growing region. SIT involves the
release of large numbers of sterile insects
to mate with the existing wild population,
resulting in a decrease in offspring, a
decline in wild population size and a
reduction in the requirement for other
controls, such as chemical pesticides, to
ensure shipments are pest-free.

A pilot study was initiated in 2014 on
200 hectares of apple orchard in Central
Hawke’s Bay, extended to close to 400
hectares in subsequent years. Within three
seasons, SIT had reduced the population
of wild codling moth on the initial orchards
by at least 90%, with pest numbers lower
than the thresholds set for pesticide
application under industry protocols.
Currently, Asian markets receive $295
million of apple exports from New Zealand.

The industry estimates exports to Asian
destinations could be worth $450 million
by 2022, if access to these markets is
maintained. In addition, New Zealand is
one of only three countries with access
to the Japanese apple market, and the
industry could save an additional $11
million in costs associated with border
fumigation to enter this market if New
Zealand’s on-orchard control programme
is deemed effective.

Releasing sterile codling moths, for example from unmanned aerial vehicles (UAVs), has reduced the
population of wild moths in Central Hawke’s Bay orchards by up to 90%.

MODELLING THE BEHAVIOUR OF MYRTLE RUST
Understanding how weather influences
the spread of myrtle rust has helped the
Ministry for Primary Industries (MPI)
and the Department of Conservation
(DOC) predict new outbreaks of this
potentially devastating disease. Myrtle
rust has decimated susceptible species
in Hawaii and Australia and, since its
first detection in New Zealand in May
2017, native plants that are at risk, such
as pōhutakawa, rātā and mānuka, have
been closely monitored.
The Myrtle Rust Risk Model was built
from knowledge of the fungal pathogen’s
biology using internationally published
information. Implemented jointly with

Predicting how weather influences how myrtle
rust spreads can support management of the
disease, which can affect iconic New Zealand
species like pōhutakawa.

NIWA, who provide weather data services,
the model produces weekly maps
showing when spores may be produced
on infected plants, whether the weather
is suitable for spores in the air to infect
susceptible plants, and the time from
infection to visible symptoms. The model
has been validated using actual records
of rust distribution, giving confidence
that it has good predictive accuracy. The
model allows MPI and DOC to target
surveillance in real-time to regions where
plants are at most risk of infection.

A NATIONAL MAP OF MYRTLE RUST
A national map of myrtle rust has
been developed and circulated to a
wide range of audiences. The map
amalgamates data from a variety
of sources, including government,
iwi and Māori organisations. The
development of the map brings
together all those parties currently
or potentially affected by the
disease to understand how the
disease is spreading and how the
threat may be managed. It also
highlights the effort required for
surveillance and management of
biosecurity incursions, particularly
when impacting New Zealand’s
taonga species.
FUNDED BY SSIF
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A NATURAL PREDATOR FOR TOMATO POTATO PSYLLID
Through the Sustainable Farming Fund,
a natural predator of tomato potato
psyllid (TPP), Tamarixia triozae, has been
released and monitored in selected
areas of Hawke’s Bay and Canterbury.
These on-going studies will determine
if the parasitoid wasp can establish
self-sustaining populations in New
Zealand’s environment, including over
winter. Colonies of the wasp have also
been provided to an Auckland vegetable
grower for release and to a commercial
biocontrol company to establish a
breeding colony.
Previous research had demonstrated
that the wasp posed little threat to

New Zealand’s natural flora and fauna,
and following regulatory approvals
the insect was imported and released
in the field. TPP carries a bacterium,
Candidatus Liberibacter solanacearum
(CLso), which reduces yield and quality of
a number of crops, as well as impacting
market access for exports. Since TPP
was discovered in New Zealand in 2006,
growers of taewa (Māori potatoes)
estimate crop losses of up to 90%, and
New Zealand tamarillo production has
decreased from 800 tonnes to 250 tonnes
annually. The potato sector estimates
annual costs at around $28 million,
including $6 million in control costs.

A parasitoid wasp, Tamarixia triozae, has been
released in Hawke’s Bay and Canterbury as a natural
control of the tomato potato psyllid.

IMPACT CASE STUDY
UNDERSTANDING HOW
DISEASE ATTACKS
Scientists have developed methods
for introducing combinations
of genes from both plants and
pathogens into model plants
to understand how diseases
overcome plant defences. Model
plants, such as Arabidopsis, are
fast-growing, providing a useful
laboratory method to understand
how genes from pathogens interact
with their hosts’ genes, how these
interactions can be affected by
disease control methods, and which
variants of plant genes provide
some protection against attacking
diseases. These gene variants can
then be identified in the germplasm
to inform breeding of plants with
improved resistance to disease.

FIGHTING EUROPEAN CANKER
European canker (Neonectria
ditissima) is a fungus that can
cause yield loss in pipfruit,
killing whole branches and
young trees. The disease is
present in most apple-producing
countries worldwide.

best practice guidelines for orchard
management, including surveillance
and disease identification, as well as
a cost calculator that allows growers
to determine the impact of different
disease interventions on their orchard
productivity.

Through a New Zealand Apples & Pears
project with the Ministry for Primary
Industries’ Sustainable Farming Fund,
Plant & Food Research has worked with
a team of industry partners and growers
to develop a toolkit of resources for
growers to manage European canker
on their orchards. This toolkit features

A survey of growers showed that applying
these tools and techniques have reduced
the incidence of European canker in the
key growing regions of New Zealand. For
example, from 2013/14 to the 2016/17
season, the number of trees infected with
European canker declined in the Tasman
region from 17% to 9%.

FUNDED BY SSIF

STRATEGIC SCIENCE
INVESTMENT FUND
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A toolbox of resources is helping apple growers manage the impact of European canker on their orchards.

STUDYING BMSB IN ITS NATIVE ENVIRONMENT
Research is underway to study the
Brown Marmorated Stink Bug (BMSB)
and its natural predator, the Samurai
wasp, in its home territory of China.
BMSB (Halyomorpha halys) is a major
horticultural pest and one of the biggest
threats to New Zealand’s biosecurity.
In kiwifruit, for example, it is estimated
that the pest has the potential to cause
up to 30% fruit loss on orchard. A deep
understanding of the pest is one of the
best defences New Zealand would have
should an incursion occur.
Plant & Food Research scientists, in
collaboration with the Chinese branch
of the Centre for Agriculture and
Biosciences International (CABI-China),
and funded by Zespri, will study the life
cycle and impacts of BMSB in its natural
environment in China, particularly on
kiwifruit orchards. The research will
also study the Samurai wasp Trissolcus
japonicas, the most promising biocontrol
agent for BMSB, to develop methods
for rearing the parasitoid in artificial
environments and to identify suitable
times and numbers required for
release to optimise its use as a natural
biocontrol agent of BMSB.

Plant & Food Research scientists, including Dr Gonzalo Avila, are collaborating with Chinese scientists
to build better understanding of the Brown Marmorated Stink Bug and potential controls.

BROWN MARMORATED STINK BUG
HAS THE POTENTIAL TO CAUSE UP TO
30% FRUIT LOSS ON KIWIFRUIT ORCHARDS

USING FRIENDLY VIRUSES
New research is looking at the potential
“good” qualities of viruses, particularly in
protecting plants against disease-causing
pathogens. One virus has been identified
for its potential to act as a natural
biological control for the fungus Botrytis
cinerea, a major pathogen of grapes.
Research is underway to determine the
efficacy of the “friendly virus” in managing
botrytis on grape berries, leaves and
canes. If shown to be effective, methods
will be developed to produce and purify
the virus for commercialisation as a novel
biocontrol method.
FUNDED BY SSIF
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“Good” viruses could have the potential to act as a biocontrol for botrytis in vineyards,
reducing the need for traditional chemical controls.
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Our research into honey bee health ensures pollination
of horticultural crops and supports the growth of the
honey industry.

SUSTAINABLE
AND PROFITABLE
PRODUCTION SYSTEMS
Economic and environmental sustainability
now go hand in hand for the horticultural and
cropping sectors, with consumers expecting
products to have demonstrable sustainability
credentials as well as offering value for money.
Our research develops sustainable production methods
that minimise the impact of production systems on the
natural environment while optimising yield, quality and
economic performance. We use knowledge of plant
biology and the productive ecosystem to optimise water,
nitrogen and other inputs, reducing the financial cost to
the grower and allow marketers to provide scientifically
validated eco-credentials to global markets.
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IMPACT CASE STUDY

IMPROVING CROP YIELD WITH REDUCED TILLAGE
Maintaining soil health is
imperative in optimising crop
production. How soil is prepared
for arable crop planting has
major impacts on crop yields
and the leaching of nutrients
from the soil.
Research in association with the
Foundation for Arable Research and
funded through the New Zealand
Government analysed the economic
impact of tillage on crop production.
Intensive tillage of soil, for example by
ploughing, involves turning over the
top soil disrupting the physical soil
structural condition and influencing
subsequent crop yields. For many
arable cash crops, minimum tillage
— where soil is disturbed but not
turned — commonly results in slightly

HOLDING THE HIVE TOGETHER

higher yields than intensive tillage or
no tillage methods. However, the lower
costs associated with no tillage results
in higher gross margins for systems
that use no tillage. No tillage systems
return approximately $2,590 per
hectare, around 8% higher than those of
minimum tillage and 16% higher than
intensive tillage systems.
Over a 10 year period to 2016, the
number of farmers using no tillage or
non-inversion tillage increased from
17% to 23% for pastures, and from
approximately 16% to 24% for break
crops , such as forages included in a
crop rotation. It is estimated that the
South Island wheat and barley industries
are benefitting by approximately $3.3
million per annum through adopting
less intensive tillage practices.

Nosema ceranae and Nosema
apis are similar types of honey
bee pathogen that affect honey
bee lifespan, colony expansion
and honey production. Plant &
Food Research has been studying
Nosema infection dynamics and
exploring management strategies to
minimise the repercussions of these
pathogens. The research has found
that moving honey bee colonies onto
decontaminated hiveware improves
brood viability, increases worker
numbers and increases honey
production.
FUNDED BY SSIF
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Understanding the impact of different tillage practices on soil health allows farmers to make more
informed decisions to optimise crop productivity.

SUPPORTING THE GLOBAL ALMOND INDUSTRY
Plant & Food Research is working with
the Australian and Californian almond
industries, which collectively produce
around 87% of the world’s commercial
almond crop, to optimise crop production.
The research programmes in Australia
and California, funded by Hort Innovation
and the Almond Boards of Australia
and California, are assessing the best
combinations of tree architecture,

rootstock, cultivar and orchard design
for high density growing systems. The
target is for growers to be able to double
yields without increasing cost.
Alongside this, our engineers are working
with both industries to develop new
sustainable systems for harvesting and
waste biomass utilisation, as well as
mechanical dehydration of the crop to
maintain quality.
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BOOSTING MACADAMIA YIELDS

BUILDING CAPACITY IN LAND AND
WATER MANAGEMENT
Plant & Food Research is ensuring the
next generation of leaders in the land
and water space are better equipped to
address challenges and incorporate a
diversity of perspectives to bring about
progress.
Through the Our Land & Water National
Science Challenge, we are delivering
the Next Generation Influencers
programme, alongside Manaaki Whenua
Landcare Research and Kahungunu
ki Wairarapa. The programme of
workshops and mentoring is exposing a
group of 12 up-and-coming influencers
to a wider range of perspectives,
knowledge, networks and mentoring in
the land and water space.

Our scientists, such as Dr Grant Thorp, are working with growers to improve productivity of the Australian
macadamia industry.

Having multiple varieties in an orchard
can potentially double the yields of
macadamia trees.
Research on a Queensland macadamia
orchard, funded by Hort Innovation and
the Australian Macadamia Society, showed
that hand pollinating macadamias with
pollen from different varieties produced
more than double the nuts.

This result suggests that having different
varieties of macadamia in the orchard,
as well as encouraging a variety of
pollinators that would move pollen
around the orchard differently, could
significantly increase macadamia yields,
supporting Australia’s growing demand
for the nut.

REDUCING GREENHOUSE GAS EMISSIONS
The Productivity Commission,
by request of the New Zealand
Government, has published a report
outlining options for the country to
reduce greenhouse gas emissions and
transition to a low-emission economy
whilst continuing to grow income and
wellbeing. Plant & Food Research
scientists contributed to this report,
through the New Zealand Agricultural
Greenhouse Gas Research Centre,
primarily addressing emissions from
non-pastoral agriculture and how
arable and horticulture production
systems could contribute to alternative
land-use systems with reduced
emissions.
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The report identified the potential for
arable and particularly horticulture to
spread into new areas with versatile
soil and favourable climates for crop
production. The report also suggested
that mixed farming systems and diverse
crop rotations offered a potential route
for optimising value with moderate
greenhouse gas emissions.
The Productivity Commission proposed
that reducing emissions intensity in
agriculture and changing land use in
favour of afforestation and accelerated
movement into horticulture were two
of the three main drivers to allow
New Zealand to achieve its emission
mitigation goals.

Influencers from a wide range of
experiences have come together in
the programme, including those with
backgrounds in policy, production,
science and social entrepreneurship.
The group has also used their
knowledge to refine the vision and
strategy documents for the Our Land &
Water challenge.

IMPACT CASE STUDY
ALTERNATIVE BEDS FOR POTATO
Potato is known as a high input
crop, and reducing the use of
resources such as water is
important for ongoing economic and
environmental sustainability. New
research is investigating whether
changing the shape of potato beds
at planting can improve resource
use and productivity. The project
was presented at the Potatoes New
Zealand conference in 2017 and at a
series of grower field days.

FUNDED BY SSIF
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PROTECTING WATERWAYS WITH
NATIVE PLANTS
New research has shown that planting
mānuka or kānuka could reduce the
impact of farming on waterways.

FUTURE ORCHARDS FOR PIPFRUIT AND SUMMERFRUIT
New apricot and cherry plantings
under the Future Orchard
Planting Systems programme
have shown potential yields of
up to 24 tonnes per hectare in
their third and fourth year from
planting, compared with average
yields of fully mature trees grown
in conventional configurations of
around 15 tonnes per hectare.
The high yields in these trees are the
result of increased light interception
induced by the narrow row spacings.
Trees are planted at 1.5 to 2.0 metre
row spacing, compared with traditional
4 metre spacing, and trained to grow
in a two-dimensional planar formation.
In apricot, for example, this results in
an increase in light interception from
34% for three-year-old conventional
systems to 64% for similar-aged trees
in the new planar systems, allowing the
tree to generate more energy for fruit
production.
Similarly, apple varieties planted in the
new system, also four years old, are
generating yields typically double that of
commercial crops of the same age and
cultivar, up to 122 tonnes per hectare.
These plantings, at 1.5 metre and 2.0
metre row spacing, are the second
prototype system. Whilst the initial
prototype plantings demonstrate a

New tree planting designs can almost double
yields of cherries compared to conventional
orchard configurations.

substantial increase in yield compared
with commercial orchards, as well
as better fruit quality and size, the
second prototype systems produce
yields of an additional 30% again. These
yields already exceed the maximum
productivity of mature New Zealand
commercial apple orchards.
Several cherry and apple growers have
already planted new orchard blocks
using the Future Orchard Planting
System, in both Otago and Hawke’s Bay,
with some also investigating the system
for other fruits, including peach, plum
and nectarine.

The research, in collaboration with the
University of Canterbury and Lincoln
University, identified that nitrogen
leaching was significantly reduced with
mānuka and kānuka plantings versus
radiata pine, traditionally planted as
a supplementary crop at the edge of
pastures. The effect seems to be due
to the antibacterial nature of mānuka
which inhibits microbe activity in the
soil, thereby reducing the conversion of
urea to nitrates which can have negative
impacts on water quality.
The use of mānuka as a supplementary
crop would also provide farmers with
a secondary income, through the
production of high value mānuka honey
and essential oils.

Reducing spacing and training trees to grow in a 2D-planar formation increases light interception and
fruit production.
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Our research creates new plant-based foods and
ingredients with high consumer appeal.

PREMIUM FOODS
AND BEVERAGES
The global consumer demands a great deal
from their food. The ideal food not only
meets their need for taste, texture, novelty
and safety, but also matches their lifestyle
choices by providing natural, convenient
nutrition that offers additional benefits in
terms of health and wellness.
Our research helps the food and beverage industry to
understand what consumers in different markets want
from their food, then uses this knowledge to develop
new whole foods and ingredients that meet the
requirements of the most discerning consumer.
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IMPACT CASE STUDY

PREDICTING PINOR NOIR FLAVOUR
Consumer acceptability of wine is based
on a complex relationship between
multiple factors, such as aroma, taste
and mouthfeel. Understanding how
these interact supports the making of
wines that meet expectations for quality.

HOPS FOR WEIGHT MANAGEMENT

Our scientists have worked with panels
of wine experts to understand which
compounds in New Zealand Pinot noir
are associated with specific flavours and
holistic wine quality assessments. Wines
were subjected to descriptive sensory
profiling, as well as untargeted analyses
of volatile and non-volatile compounds.
Those that associated strongly with
flavours and wine quality ratings were
identified.
The research was a prelude to a
successful MBIE funded Pinot noir
research programme bid led by the New
Zealand Winegrowers Research Centre
aimed at simultaneously improving both
quality and profitability through the
development of novel vineyard or winery
techniques.

KIWIFRUIT FOR SKIN HEALTH
Human skin colour, tone and
pigmentation, a reflection of the
amount of melanin in skin cells,
are important in the perception
of healthy and beautiful skin.
Preliminary research suggests
melanin production can be inhibited
by compounds found in kiwifruit
extracts, and a wide range of these
compounds have been sourced
from 10 different kiwifruit species
found in the Plant & Food Research
germplasm. This knowledge could
create new opportunities for the
kiwifruit industry in skin health
products or added-value foods for
overseas markets.
FUNDED BY SSIF
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Amarasate®, a natural hops extract that supports weight management, is the result of more than eight
years of research by a team of our scientists, including lead scientist Dr John Ingram.

It is estimated that global obesity
levels have tripled since 1975,
and that one in five people will be
obese by 2025. The weight loss
and weight management market
is projected to reach a value of
US$280 billion by 2023.
calocurb™, a weight management
supplement containing the Amarasate®
hop extract, was launched by Lifestream
International in New Zealand in
April 2018. In the first three months,
calocurb™ was purchased by more than
6,000 people, with a repeat purchase
rate of 54%. Lifestream International
is planning to launch calocurb™ in the
USA in late 2018 after market testing
earlier in the year, with plans to launch
in additional markets over the next few
years. Global sales are predicted to
reach $20 million by 2021.

Amarasate® was one of 900 plant
extracts screened in the laboratory as
part of the government-funded ‘Foods
for Appetite Control’ programme. The
extract, from a hop cultivar bred by
Plant & Food Research and grown
exclusively in New Zealand, was
identified as a potent stimulator of the
body’s natural satiety response. Early
clinical trials showed that Amarasate®
could reduce short-term calorie intake
in healthy men by around 20%.

calocurb™ is set to
take the international
weight management
market by storm.
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SUPPORTING INDUSTRY WITH CHINESE CONSUMER INSIGHTS
Plant & Food Research, through the
High-Value Nutrition National Science
Challenge, has been sharing results from
a series of consumer studies conducted
in China, to help New Zealand companies
realise new product opportunities.
More than 90 participants from 50
New Zealand-based companies have
attended workshops to learn about
Chinese consumers’ attitudes and beliefs
regarding food and health, focused on
three key areas — infant nutrition; gut
health; and metabolic health.
The interactive workshops outlined
the key findings from the consumer
investigations, and allowed industry
attendees to directly interrogate
researchers about the results. The
workshops enabled companies to
openly interact at a pre-competitive
level to discuss how this market
intelligence could inform their new
product development.

More than 90 participants from the New Zealand food industry attended workshops to understand more about
products that could appeal to the Chinese consumer.

IMPROVING ACCESS TO NUTRITION DATA
SUPPORTING HEALTHY IMMUNE
FUNCTION IN INFANTS
Maternal diet in pregnancy could
have a long-term effect on the
development of the child’s immune
response. Research is looking
at whether increased kiwifruit
consumption during pregnancy can
influence the development of the
infant immune system, in particular
in reducing the risk of allergic lung
inflammation.

The New Zealand Food Composition
Database (NZFCD) has recently had
a facelift, making the information
much easier to access and use by the
food industry, health professionals,
educators, researchers and the public.
The new web-access tool features a
powerful new search function, allowing
users to generate reports showing not
only the composition of foods, but also
comparisons between foods, bestsource foods for particular nutrients
and nutrient content claims for specific
foods that comply with Food Standards

HOME

SEARCH

Australia New Zealand (FSANZ). This
will support companies in applying
nutritional context in developing,
labelling and marketing their products,
as well as improve consumers’
understanding of food composition.
Published since the 1980s, the NZFCD
provides information on the composition
of foods produced, sold and consumed
in New Zealand. The database includes
information on more than 300 nutrients
in more than 2,600 foods commonly eaten
in New Zealand. The NZFCD is produced
in partnership with the Ministry of Health.

HOME
GLOSSARY
DOWNLOADS
ABOUT

FAQ

FAQ

ABOUT

GLOSSARY

USEFUL LINKS

INDUSTRY

If you want to know what is in your food, The New Zealand Food Composition Database
provides the most reliable source of this information. It contains the nutrient content of
over 2,500 foods commonly prepared and eaten in New Zealand.

CONCISE TABLES
Need a quick reference on your
desk? Printable tables with
key nutrients for the most
commonly consumed foods.
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IMPACT CASE STUDY

NEW TECHNOLOGIES FOR MAINTAINING THE QUALITY OF APPLE EXPORTS
New Zealand apples command
a premium in the global
marketplace, which is dependent
on consumers receiving a
consistently high eating quality
experience with every purchase.
Ensuring fruit quality throughout
the supply chain is essential in
maintaining this reputation.
Internal browning disorders are not
visible from the outside of the fruit
but can significantly reduce consumer
enjoyment when discovered during
eating, and may influence subsequent
purchasing behaviour. These defects are
usually not present at the time of harvest,
and develop either during shipping or in
storage before shipping. In fruit from the
worst affected orchards, if best-practise
cool chain approaches are not followed,

up to 70% of fruit can be affected and
discarded, not only having a direct
economic impact but also damaging
brand reputation. The challenge is to
predict fruit that may be susceptible to
postharvest disorders at an early stage in
the supply chain.
Plant & Food Research has developed
a world-first tool that allows growers
to predict apples at risk of internal
browning up to four weeks before
harvest, providing marketers with early
information to make storage and supply
decisions. Using a wide range of data —
including orchard characteristics, fruit
quality measures, and supported by new
“omics” approaches — a new model has
been developed that predicts the risk
of internal browning in apples during
storage. The model is being used to

support storage inventory management
decisions in a number of growing regions
in New Zealand and is being piloted
in other parts of the world, allowing
producers to make more robust logistical
decisions about storage and distribution
that ensures only consistently high eating
quality fruit reaches the consumer.

We’ve developed a
world-first tool that
allows growers to predict
apples at risk of internal
browning up to four weeks
before harvest.

FLAVOURSOME POTATOES
Potato flavour is generally regarded
as bland, but we have identified
five distinct cooked potato flavour
profiles based on consumer
sensory descriptions. We have also
investigated the metabolomic profile
of cooked potatoes and correlated
the chemistry (including volatile
aroma compounds) to their flavour
profile. It is our expectation that this
will allow a metabolic fingerprint
of consumer desired potato
flavours to be developed. The new
technology can be applied to potato
breeding programmes to develop
more flavoursome potato cultivars,
and will be key to building future
opportunities for market potatoes
based on consumer-desired flavour
characteristics.
FUNDED BY SSIF
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HIGH VALUE PROTEINS FOR NEW ZEALAND
Awareness of the environmental and
health impacts of animal proteins has led
to an increase in consumer preference
for alternative forms of protein, opening
up potential new opportunities for New
Zealand to deliver high value products for
the global marketplace.
Research by Plant & Food Research and
the Ministry for Primary Industries has
identified a changing attitude to protein
in key export markets, including the USA
and China, and a new opportunity for
New Zealand to grow its reputation as a
producer of premium foods.
New Zealand has the opportunity to
develop premium plant based foods

through optimised genetics and new
and improved production systems. An
immediate focus, however, is on the
future consumer — consumers who
are looking for authentic foods to meet
their flexitarian lifestyle and social
consciousness. Plant & Food Research
is focused on innovation in design and
development for premium offerings that
deliver flavour and nutrition as well as a
positive environmental footprint.
This broader focus on New Zealand’s
future foods to include plant-based
proteins will support diversification of
our primary production as well as the
nation’s greenhouse gas emission
priorities (see page 20).
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OPPORTUNITIES
IN FUTURE FOODS
There is an increasing demand from consumers for
flexibility in their diets, to meet desires for personal
health and environmental sustainability. In this article,
Dr Jocelyn Eason outlines the options for New Zealand to
benefit from this trend by developing plant-based foods
that offer nutritious, tasty foods for premium consumers.

Dr Jocelyn Eason is GM Science Food
Innovation at Plant & Food Research.
She has a PhD in Plant Physiology and
an MBA. She is a member of Plant &
Food Research’s Investment Committee,
which manages Plant & Food Research’s
internal investment fund — approximately
$NZ58 million, including contributions
from royalties and the New Zealand
Government’s Strategic Science
Investment Fund — to ensure resources
maximise impact for industry and address
science seen as critical for future success.

N

ew Zealand should take
experiences from producing
premium meats, dairy and fruits
and harness them to develop premium
plant-based foods — nutritious foods
that taste, feel and smell good too.
The evolving consumers and their new
lifestyles present our horticulture,
agriculture and food industries with
opportunities to collaborate to produce
foods that capture an eco-premium. Our
opportunity is to establish New Zealand
as a key exporter of premium protein
foods that are derived from not only from
animal but also from plant sources.
The "flexitarian" diet — a mostly
but not strictly plant-based diet that
emerged about a decade ago — is about
consumers’ flexibility to match their

food to their lifestyle. Consumers are
now paying more attention to nutrition
and health, and they are becoming
increasingly conscious of the social and
environmental credentials of the foods
they eat.
The demands for healthy plant-based
foods are not only growing in the West.
We studied 2,000 consumers from
affluent Chinese cities in August 2017.
While we are unlikely to see a complete
adoption of plant-based diets in China,
owing to the traditional emphasis of a
balance between "huncai" (dishes with
animal elements) and "sucai" (plant
dishes), 56% of the respondents intend
to eat more fruits and vegetables, and
42% seek foods that are better for the
environment.

“

PLANT PROTEIN WILL
PLAY A BIGGER ROLE
IN OUR DIET IN THE
FUTURE, BUT WILL IT
BE PROCESSED TO LOOK
AND TASTE LIKE MEAT?
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Plant protein will be play a bigger role
in our diet in the future, but will it be
processed to look and taste like meat?
We believe our future consumers will
adopt plant protein in an authentic way
that allows it to be recognised as plant
food rather than mock meat.
This presents huge potential for food
and nutritional scientists, as well as food
manufacturers, to develop plant-based
foods that offer better tastes, better
textures, better sensory experiences
and better overall nutrition. This will be
achieved by:
→→ Developing new ingredients isolated
from plants for incorporation into
new foods
→→ Developing new processes to isolate
plant proteins, while maximising the
nutritional value of these ingredient
streams
→→ Applying novel chemistry to form
food protein structures
→→ Developing new processes to
produce the finished plant-based
food/beverage

“

→→ Addressing consumer desires for
sensory and functional attributes of
new plant-based foods, to deliver
products that truly delight and are
easily adopted.
The challenge to our industries lies
in a mind-set change, because this is
about using plants in a different way.
We need to move from a “synthetic,
substitute, alternative” plant protein
mind-set to one that delivers value
through provision of a “nutritious,
diverse plant food menu”. It will require
a change of land use, and investments
in new or modifications of existing
infrastructure. There may be a time
lag to the introduction and use of novel
foods, ingredients and technologies, but
commercialisation is achievable with
planning, design and time.
New Zealand already has the science
capacity and expertise to be globally
competitive in future plant-based
foods. At Plant & Food Research, we
are working to optimise plant genetics,
develop future growing systems, connect
our manufacturing infrastructure, and

vertically integrate our production
systems. New Zealand has natural
capital that has not been utilised for
production of plant foods. As a rough
estimate, New Zealand has more than
1,737,000 ha of land suitable for growing
a diversity of plant crops. A more
diversified plant/animal agrifood system
has the potential to deliver a more
sustainable agrifood economy in terms
of biophysical, economic and social
benefits.
If we fail to meet our future consumers’
needs for personalised foods that fit
their flexitarian diets, as well as their
environmental and social purchasing
drivers, we risk losing our edge in
the export markets. It is time for New
Zealand to take advantage of our
reputation for being a trusted food
source and our experience in food
innovation, to develop sustainable,
premium future foods for our discerning
customers.

IF WE FAIL TO MEET OUR
FUTURE CONSUMERS’ NEEDS
FOR PERSONALISED FOODS
THAT FIT THEIR FLEXITARIAN
DIETS, AS WELL AS THEIR
ENVIRONMENTAL AND SOCIAL
PURCHASING DRIVERS, WE
RISK LOSING OUR EDGE IN THE
EXPORT MARKETS.
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Our research supports the production of safe,
high quality seafood products for export.

SUSTAINABLE,
PREMIUM SEAFOOD
AND MARINE PRODUCTS
New Zealand has one of the largest exclusive
economic zones in the world, providing vast
opportunities for our seafood and aquaculture
sector. Ensuring the economic and environmental
sustainability of the sector relies on ensuring
the catch is treated with care and applying novel
processing technologies to maximise the value
from every fish.
Working with the seafood industry, we develop new
technologies that increase production of seafood resources
while ensuring quality is retained from capture to consumer.
We are also using our understanding of marine molecules
to develop novel extraction and processing technologies
to produce high-value marine products from marine raw
materials and seafood by-products.
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IMPACT CASE STUDY

ENHANCING THE SUSTAINABILITY OF SEAFOOD
Precision Seafood Harvesting,
a Primary Growth Partnership
programme between MPI, Sanford
Limited, Moana New Zealand and
Sealord, is the commercialisation
phase of Plant & Food Research’s
Modular Harvesting System (MHS).

fish behaviour in the trawl with benefits to
the way that undersized fish escape from
the trawl and the survival opportunity
for non-target inshore species that are
discarded. The MHS has been designed to
be a low-cost retro fit option for existing
trawlers that will not require extensive
refit costs.

The MHS is a replacement of the
terminal sections of the traditional mesh
trawl nets, the section commonly known
as the cod-end.

Fish caught using the new system will
be marketed under the Tiaki brand,
providing consumers with assurances
around the sustainability of their seafood.

The new modules use membranes
instead of mesh and are designed to
remove the effects of high velocity water
flow which causes fatigue, mortality and
damage in fish that have been harvested
using traditional mesh systems. The MHS
offers an in-trawl environment that is low
velocity and low impact. This changes the

In 2018, Fisheries New Zealand approved
the use of the Modular Harvesting
System for commercial operations,
the first innovative trawl technology to
be approved under new commercial
fishing regulations. The approval allows
commercial fishing of hoki, hake and ling
in deep water fisheries using the MHS.

Photo: Sealord

The Modular Harvesting System is the first
innovative trawl technology to be approved under
new regulations for commercial operations.

Sealord has begun
upgrades to install the
Modular Harvesting
System across its
fleet and both Sealord
and Moana are
ensuring that new
vessels are designed
to enable effective use
of the system.

The Tokatu is the latest trawler to join Sealord’s fleet, with specific design features to incorporate the Modular
Harvesting System.

SENSING DELICIOUSNESS
Our microbiologists and chemists are
working with Moana New Zealand
to understand the chemical traits
that define deliciousness in seafood.
Identifying the chemical markers in
oysters and how these translate to
consumer perception will allow seafood
companies to understand how storage
and transportation affects consumer
acceptance. Long term, sensors
could be developed to monitor quality
using the chemical profile, ensuring
consumers receive a consistent,
high quality seafood experience.

Understanding the traits that
define deliciousness in seafood
will help companies deliver a
high quality experience
to consumers every time.

FUNDED BY SSIF

STRATEGIC SCIENCE
INVESTMENT FUND
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UNDERSTANDING FLOUNDER USING MĀTAURANGA MĀORI
A new project through MBIE’s Vision
Mātauranga Capability Fund (VMCF) will
see scientists and iwi working together
to understand how to raise yellow belly
flounder to enhance wild stocks and raise
fish for aquaculture across New Zealand.
Building on a previous VMCF
project, which worked with Māori
organisation Shark Nett and iwi in
the Marlborough Sounds, the project
with Ngāi Tai Ki Tāmaki will use local
Auckland knowledge to build a better
understanding of how the fish develops

and behaves in different environments.
Ngāi Tai have traditionally fished for
yellow belly flounder in the waters around
Auckland, bringing unique mātauranga to
the project.
The project will also provide Ngāi Tai
with opportunities to understand how to
raise yellow-belly flounder in captivity.
This knowledge will then be used by
Ngāi Tai and Shark Nett, as well as made
available to other Māori organisations, to
raise stock to restock wild populations or
for aquaculture.

The project will see scientists and iwi working
together to understand how to raise yellow belly
flounder to enhance wild stocks and raise fish for
aquaculture across New Zealand.

SCHOOLING BEHAVIOUR OF KĀTAHA
The yellow-eyed mullet Aldrichetta
forsteri, also known as kātaha, is found,
often in large numbers, schooling in
estuaries and bays all around the New
Zealand coast.
As part of the MBIE Wildfish 2030
programme, our scientists have been
studying the behaviour of yelloweyed mullet in tanks to increase our
knowledge about the productivity of our
inshore waterways, and as a model for
other species of fish that school, thought
to comprise about 50% of all fish species.
The research studied how the number of
fish in a group influenced their behaviour
in undisturbed conditions, when foraging
for food, and when in the presence of
a predator.

simulated predator. Outcomes from the
research describe how fish may respond
to various external stimuli, which can
be used to inform activities related to
fisheries productivity, post-capture
responses and behaviour in culture.

The research found that yellow-eyed
mullet create schools with consistent
geometric characteristics. Smaller
groups had slower swimming speeds,
and schools with large numbers of mullet
lost their structure when exposed to a
Our scientists, such as Dr Denham Cook, are developing new understanding of fish behaviour to support fisheries
management and aquaculture activities.
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IMPACT CASE STUDY

MARINE COLLAGEN FOR BEAUTY

BREEDING MUSSELS FOR
CONSUMER ACCEPTANCE
The aquaculture industry has a target
of $1 billion annual sales by 2025. New
Zealand Greenshell™ mussels are a key
component of the aquaculture industry,
as they are only found in New Zealand
and therefore provide a unique offering
for export markets.

Collagen from hoki skins can be electrospun into nanofibres for use in high-value beauty products.

A novel New Zealand product
sourced from the sea is now
available on the market to help
reduce wrinkles and under-eye
pigmentation.
The actiVLayr™ eye mask is a new way to
deliver collagen and actives to the skin.
Nanofibres made from marine collagen
are spun into a mat that can be cut into
a range of shapes, such as eye patches.
When the patches are applied to wet
skin, they dissolve instantly, leaving no
greasy film on the skin surface.
The collagen is made by Sanford
Limited from their own Marine
Stewardship Council-certified hoki
skins, which would traditionally be
used for low value products such as

fish meal. The collagen is then supplied
to Revolution Fibres Limited for
electrospinning into nanofibres for use
in the masks.

Plant & Food Research is working
with the Cawthron Institute to identify
attributes in Greenshell™ mussels that
contribute to consumer acceptance to
inform the mussel breeding programme
at BreedCo, a joint venture owned by
SPATnz and the Cawthron Institute.
Consumer sensory trials have identified
consumer preference for attributes
derived from environmental, geographic
and postharvest processing influences. In
addition, new tools have been developed
to enable screening of Greenshell™
mussel quality, using machine vision,
texture analysis and volatile analysis.

Plant & Food Research has developed
the process for extracting the collagen in
the format required for electrospinning,
and is assisting with initial production
of the collagen while Sanford scales up
processing to meet growing demand.
The actiVLayr™ mask was launched
to Chinese consumers at the China
Beauty Fair in Shanghai in May 2018,
with other markets planned for future
release. Sales are expected to increase
significantly as more brands adopt the
technology and launch new product
lines globally.

The actiVLayr™ eye
mask is a new way to
deliver collagen and
actives to the skin.
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ABOUT US
PLANT & FOOD RESEARCH IS A NEW ZEALAND SCIENCE COMPANY
DELIVERING RESEARCH AND DEVELOPMENT DESIGNED TO GROW
COMPETITIVE ADVANTAGE FOR CUSTOMERS IN HORTICULTURE,
SEAFOOD, FOOD AND BEVERAGE, WINE AND CROPPING.
OUR MISSION

A sustainable business delivering
science that maximises opportunities
to enhance New Zealand’s economic,
environmental and social prosperity.
OUR VISION

Valued by our stakeholders and
admired by our peers for the quality
and impact of our science.

The Institute brings together more than
90 years of research supporting the
primary industries.
→ 1926 The Department of Scientific and Industrial Research
(DSIR) formed
→ 1928 DSIR joined with the Department of Agriculture in
establishing a Plant Research Station
→ 1936 Plant Research Station transferred entirely to the
DSIR. The DSIR began doing its own research rather than
coordinating those of other institutions
→ 1980 The Fish Research Unit established at DSIR
→ 1992 Ten Crown Research Institutes (CRIs) established out
of former government departments
→ 2008 Plant & Food Research formed following the merger
of former CRIs HortResearch and Crop & Food Research.

Our activities are funded through direct
commercial research for our customers,
the reinvestment of royalties and the
New Zealand Government’s investment
in science.
STRATEGIC FUNDING

$43.1M

CONTESTABLE

RESEARCH
SUPPORT

$15.3M

OTHER

$1.9M

We have more than 900 staff based at
14 sites across New Zealand, as well
as offices in Australia and the USA.

ROYALTIES

$37.7M

101
HEAD
COUNT

968

Strategic funding — Government investment allocated directly to each CRI
Contestable — Government investment allocated through competitive bidding
Royalties — Commercial return from plant varieties and IP
Commercial — Direct investment by customers
Other — All other income sources
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159
SENIOR
LEADERSHIP

COMMERCIAL

$58.3M

GENERAL

RESEARCH

698

10

50% 50%

SCIENCE QUALITY

INTELLECTUAL ASSETS

9

20

INTERNATIONAL AWARDS
TARGET 10-15

PATENTS GRANTED
TARGET 10-12

15

12

INTERNATIONAL COMMITTEE INVITATIONS
TARGET 7-12

NEW LICENCES
TARGET 10-12

6

3 7
NZ

EDITORIAL BOARD INVITATIONS
(5 International, 1 New Zealand)
TARGET 5-10

OVERSEAS

PLANT VARIETY RIGHTS
TARGET 10-14

4

TRADEMARKS REGISTERED
TARGET 0-2

SCIENCE PUBLICATIONS

313

PEER REVIEWED
PUBLICATIONS

3.19

SCIMAGO CITATION AVERAGE
per published paper
TARGET 2.8-2.9

BOTH NEW ZEALAND
AND INTERNATIONAL
AUTHORS

WITH AUTHORS AT
OTHER NEW ZEALAND
INSTITUTES

19.2%

PLANT & FOOD
RESEARCH ONLY

26.8%

CONTRIBUTORS

17.3%

WITH INTERNATIONAL
AUTHORS

36.7%
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OUR SECTORS
OUR SCIENCE PLAYS A VITAL ROLE
IN THE SUCCESS OF OUR SECTORS.

HORTICULTURE

WINE

SEAFOOD

FOOD AND
BEVERAGE

CROPPING

DOMESTIC
MARKET VALUE ($NZB)

2017

2.8

0.8

0.4

19.6

1.5

EXPORT
MARKET VALUE ($NZB)

2017

4.2

1.5

1.8

29.6

0.2
$1.95B

SECTOR TARGET

$151

million

$358

$10B

$2B

$3B

$60B

BY 2020

EXPORTS
BY 2020

EXPORTS
BY 2025

EXPORTS
BY 2025

BY 2025

$15

million

million

UNITED KINGDOM
AND IRELAND
CONTINENTAL
EUROPE

$653

$125

million

$224

million

million

ASIA

AFRICA

$260

million

$14

million

$1928

million

$102

million

$598

million

$262

NORTH
AMERICA

million

$938

million

$68

million

CENTRAL AND
SOUTH AMERICA

$509

AUSTRALIA

million

$346

million

$243

$13

million

million

NEW ZEALAND EXPORTS
HORTICULTURE
WINE
SEAFOOD
Horticulture and wine — year to 30 June 2017
Seafood — year to 31 December 2017
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$21

million

OUR LOCATIONS
KEY
AVOCADO
BERRYFRUIT

1

BRASSICA

2

16

3

CEREAL

5

4

15

17

CITRUS

6

HOP

7
9

10

AUSTRALIA

8

11

KIWIFRUIT
PEA
PIPFRUIT

12
POTATO

19
18

13

ONION

14

SEAFOOD
SUMMERFRUIT

NEW ZEALAND
1/ KERIKERI
SITE AREA
(ha)

Total

46

USA

2/ AUCKLAND
Research farm

38

SITE AREA
(ha)

3/ PUKEKOHE

Total

Research farm

7

-

RESEARCH
PLANTINGS
STAFF

Research

11

SITE AREA
(ha)

General

6

Total

17

STAFF

Research

174

General

Total

131 305

6/ HAWKE'S BAY
Total

51

Research farm

44

Research

42

General

12

Total

54

9/ MOTUEKA
SITE AREA
(ha)

SITE AREA
(ha)

Total

50

Research farm

40

Total

48

STAFF

Research

49

General

Total

22

71

10/ NELSON
Research farm

40

RESEARCH
PLANTINGS

SITE AREA
(ha)

Total

1

Research farm

-

FINFISH FACILITY
324,700L

Research

25

General

10

Total

35

13/ CLYDE
SITE AREA
(ha)

Total

58

Research farm

57

STAFF

Research

40

General

8

Total

48

5

4

SITE AREA
(ha)

Total

Research farm

6

STAFF

Research

4

General

Total

-

4

STAFF

Research

59

1

General

9

Total

68

7/ PALMERSTON NORTH

8/ WELLINGTON

SITE AREA
(ha)

Co-located at Science New Zealand

Total

Research farm

4

-

Research

6

General

3

Total

9

STAFF

Research

114

General

21

Total

135

STAFF

Research

0

11/ BLENHEIM

12/ LINCOLN

Co-located at Marlborough Research
Centre. Includes 10ha of research farm

SITE AREA
(ha)

RESEARCH
PLANTINGS

RESEARCH
PLANTINGS

STAFF

Research

14

General

2

Total

16

STAFF

Total

232

Research

147

14/ DUNEDIN

15/ 16/ 17 AUSTRALIA

18/ 19 USA

Co-located at University of Otago

15. SOUTH AUSTRALIA
16. QUEENSLAND
17. VICTORIA

18. CALIFORNIA
19. WASHINGTON

RESEARCH
PLANTINGS
STAFF

Research farm

RESEARCH
PLANTINGS

RESEARCH
PLANTINGS

STAFF

4/ RUAKURA

Total

RESEARCH
PLANTINGS

5/ TE PUKE

STAFF

SITE AREA
(ha)

WINE GRAPE

STAFF

Research

5

General

-

Total

5

STAFF

Research

4

General

1

Total

6

STAFF

Research

1

General

1

Total

1

Research farm

200

General

Total

43

190

General

Total

1

2
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DIRECTORY

NEW ZEALAND
AUCKLAND
120 Mt Albert Road
Sandringham
Auckland 1025
Private Bag 92169
Auckland 1142
Tel 09 925 7000
Fax 09 925 7001

NELSON
297 Akersten Street
Port Nelson
Nelson 7010
Box 5114
Port Nelson
Nelson 7043

CLYDE
990 Earnscleugh Road
RD 1, Alexandra 9391

PALMERSTON NORTH
Batchelar Road
Palmerston North 4474
Private Bag 11600
Palmerston North 4442

DUNEDIN
Dept of Chemistry
University of Otago
Box 56
Dunedin 9054

PUKEKOHE
Cronin Road
RD 1, Pukekohe 2676

HAWKE’S BAY
30 Crosses Road
Havelock North 4130
Private Bag 1401
Havelock North 4157
KERIKERI
121 Keri Downs Road
RD 1, Kerikeri 0294
LINCOLN
74 Gerald Street
Lincoln 7608
Private Bag 4704
Christchurch 8140
MARLBOROUGH
85 Budge Street
Blenheim 7201
PO Box 845
Blenheim 7240
MOTUEKA
55 Old Mill Road
RD 3, Motueka 7198
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DIRECTORS

RUAKURA
Bisley Road
Hamilton 3214
Private Bag 3230
Hamilton 3240
TE PUKE
412 No 1 Road
Rd 2, Te Puke 3182
WELLINGTON
Level 14
Prime Property Tower
86 Lambton Quay
Wellington 6111

AUSTRALIA
School of Agriculture and Wine
University of Adelaide
Waite Campus
Urrbrae
SA 5064, Australia

USA
430 F Street, Suite F
Davis CA 95616, USA

Michael Ahie
Chairman

Greg Gent

Deputy Chair

Parmjot Bains
Andrew von Dadelszen
Colin Dawson
Wendy Venter

CHIEF EXECUTIVE OFFICER
David Hughes

SENIOR MANAGEMENT TEAM
Dr Kieran Elborough

Group General Manager, Technology Development

Craig Jensen

General Manager, People & Culture

Professor Richard Newcomb
Chief Scientist

Dr Gavin Ross

Group General Manager, Marketing & Innovation

Quentin Smith

Group General Manager, Finance,
Infrastructure & Information

Philippa Stevens

Group General Manager, Science Services

Stacey Whitiora

General Manager, Māori

REGISTERED OFFICE
120 Mt Albert Road
Sandringham
Auckland 1025
New Zealand

PODCAST-SIZED SERVINGS
OF DIGESTIBLE SCIENCE
Hear how our research is making
a difference to food production
— from the development of
new cultivars and new foods,
to bioprotection science and
creating environmentally
sustainable production systems
for plant and seafood crops.
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