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Future demand in agricultural output is
supposed to match the needs of 9-billion
people with less input of resources.
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Summer School

TRANSITION TO SUSTAINABLE AGRICULTURE -

TWO CONCEPTS

In its 2016 summer school «Agriculture in Transformation» the
PSC discussed possible trajectories towards a sustainable agri-
culture: On what worldviews do we build our ideas of transi-
tion? How is sustainable agriculture becoming part of food
system transition? What are ethical considerations that can help
us to assess our different interpretations of sustainable agricul-
tural concepts? In what political and economic environments
do we navigate? What do the existing concepts for example
sustainable intensification and agroecology propose? How can
we assess their implementation?

The underlying problem

Currently mankind moves from an era of unlimited external
resources for agricultural production to scarcity of natural
resources (land, water, nutrients, energy), environmental limits
(loss of biodiversity and climate change) that are accelerated
by political, social, institutional and economic obstacles with
tipping points nearly reached and planetary boundaries over-
stepped (Steffen et al. 2015). We need to change agricultural
production setting the priority on sustainability without com-
promising food security.

Transformation: the dominant paradigm is challenged and
replaced by new concepts and changes in the socio-economic
system. Is a transformation in agriculture underway?

Two concepts are present currently

SUSTAINABLE INTENSIFICATION serves as an overall term
to describe efforts and approaches to increase yields of arable
crop plants on the existing farmland with far less environmen-
tal impact and less external resources (e.g. fertilizers, pesticides
and water) through the use of smart farming technologies com-
bined with (bio)technological approaches for more resource-ef-
ficient crop varieties and increased quality of yields for human

nutrition (e.g. through biofortification or orphan crop breeding)
(Garnett et al. 2013).

AGROECOLOGY is defined as a set of farming practices that
are based on internal inputs (e.g. organic fertilizer) and ecolog-
ical processes (e.g. for provision and regeneration of soil fertil-
ity), such as multiple ecosystem services (e.g. provision of food,
water supply, pollination or pest control) and knowledge-driven
systems (e.g. build on diversified crop rotations or intercrop-
ping systems) (Tomich et al. 2011, Wezel et al. 2014).
Underlying to these concepts are two different narratives — not
mutually exclusive (SCAR 2011): In the PRODUCTIVITY
NARRATIVE scientific advances have the potential to bring
forward new varieties, breeds and technologies that boost pro-
ductivity and that at the same time take into account resource
scarcities and environmental problems. In the SUFFICIENCY
NARRATIVE scientific advances have the potential to bring
forward agro-ecosystems that are both productive, respectful
for ecosystems and resource saving. ... However, to stay within
the capacity of system Earth, demand increases need to be mit-
igated through behavioural change and structural changes in
food systems and supply chains (among which food chain effi-
ciency, reducing or re-using waste...).

With these narratives in mind technologies and innovation —
both necessary ingredients for the upcoming transformation
—will be assessed in different ways: for example is the technol-
ogy making more efficient use of resources or is the technology
supporting more sufficient use of resources?

What is the difference in this wording? In the first sentence the
technology is controlling the system (to become more efficient
and productive). In the second sentence the system is con-
trolling the technology (to serve the system’s needs). If we keep
this difference in mind we will make more deliberate technol-
ogy and innovation choices.

Melanie Paschke
PSC Managing director

Garnett et al. (2013). Sustainable Intensification in Agriculture:
Premises and Policies. Science 341: 33-34

European Commission — Standing Committee on Agricultural
Research (SCAR). Foresight on Sustainable food consumption and
production in a resource-constrained world

Steffen et al. (2015). Planetary boundaries: Guiding human
development on a changing planet. Science 347:736

Tomich et al. (2011). Agroecology: A Review from a Global-Change
Perspective. Annual Review of Environment and Resources
36:193-222

Wezel et al. (2014). Agroecological practices for sustainable agricul-
ture. A review. Agronomy for Sustainable Development 34:1-20



Retrospect

Timothy Sykes

During the recent general congress of the European Association
for Research on Plant Breeding (EUCARPIA) I had the pleasure
of mediating a lively discussion entitled: ‘Innovation vs. regu-
lation - Facilitating access to germplasm and release of innova-
tive cultivars.” Broadly this discussion was focussed on emerg-
ing plant breeding techniques in the context of reviewing
existing regulations along the food production chain, taking
into account the interests and concerns of a diverging range of
stakeholders: breeders (and other holders of intellectual prop-
erty rights), variety testers, seed producers and merchants,
farmers, consumers and environmental agencies. In order to
facilitate a meaningful, diverse and interesting discussion we
invited seven panel members from different stake holder
groups. The full range of topics covered and the varying opin-
ions of the panel and audience members cannot all be covered
here, so rather what follows is a summary of the key points

made and who made them.

The first member of the panel, Richard Visser, the incoming
president of EUCARPIA and head of the laboratory of plant
breeding at Wageningen University, represented academics on
the panel. Richard’s main hope for the future was that plant
breeders would have available to them all new innovations and
techniques in order to more efficiently breed new plant variet-
ies. Such a holistic approach to plant breeding was not the focus
of Edith Lammerts van Bueren, a senior researcher at the inde-
pendent Louis Bolk Institute for Organic Agriculture and pro-
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fessor of organic plant breeding at Wageningen University. She
stated that within the organic community a different approach
to risk perception has led to a unique view on health and envi-
ronmental concerns, thus the organic community does not
intend to use any new plant breeding techniques (NPBTs) that
affect a plant on a DNA level. She did make an exception for
diagnostic tools such as marker assisted selection. Edith did,
however, have a holistic approach to plant breeding regula-
tions, stating the importance that regulations leave space for
alternative breeding concepts and not just dominant ideas.

A desire for a collaborative approach to plant breeding regula-
tion was shared by Eva Reinhard, the deputy director of the
Swiss Office of Agriculture (FOAG) and head of the production
systems and ecosystems directorate, who outlined the FOAGs
vision that only a close collaboration between science, farmers,
retailers, food industry, and consumers will allow the goal of
sustainable agriculture and food security to be reached. She
revealed that to this end the
FOAG have been working very
closely with stakeholders over
the last two and a half years on
a unified plant breeding strat-
egy for Switzerland. The FOAGs
goal of a national plant breeding
strategy was also mentioned by
Stephan Scheuner, the manag-
ing director of Swiss Granum,
an umbrella organization con-
cerned with cereals, oilseeds
and protein crops that combines
organizations of production,
collection centres, trade, and
fabricators. He called for clarity
within this strategy as to the
handling of NPBTs, including
pointing out difficulties of qual-
ity control at the seed testing
level given that varieties devel-
oped using NPBTs may be
indistinguishable from conventionally bred crops.

Another panel member who called for clarity regarding the
regulation on NPBTs, albeit on a global level, was Michael
Keller, the secretary general of the International Seed Federa-
tion (ISF). The ISF represents the interests of the seed industry
at a global level and as such is involved in the development of
new varieties that can involve up to seven different countries
on four different continents. Michael not only highlighted the
importance of global consistency with plant breeding regula-
tions across countries, but also pointed out the need for consis-



tency across time, as the breeding process can take many years
in some crops and breeders need to know in advance what
regulation will be applied. Likewise, Peter van der Toorn, who
as the head of vegetable breeding at Syngenta seeds similarly
works within an international community, also spoke about
international regulation. His comments were mainly focussed
on the Nagoya Protocol, an international agreement which aims
at sharing the benefits arising from the utilization of genetic
resources in a fair and equitable way by regulating the move-
ment of genetic resources globally. Peter revealed that, within
a commercial setting, the Nagoya Protocol is making it nearly
impossible to access some genetic resources and that this was
leading his division to pursue NPBTs in order to manufacture
the necessary genetic diversity for their breeding programs. He
also pointed out, echoing comments from other panel members,
that clarity of regulation of NPBTs on a global scale was neces-
sary, even going further to say that if regulations make using
these techniques too costly it would make it very difficult for
breeders to continue to innovate.

Perhaps the most interesting moment of the discussion occurred
when an audience question regarding the applicability of plant
variety protection (PVP) laws given the rapid variety turnover
seen in plant breeding today, was put to the panel. Stephanie
Frank, the CEO of the family owned breeding company
Saatzucht Oberlimpurg as well as the president of the Confed-
eration of German Plant Breeders, who is also an expert intel-
lectual property law, spoke about how PVP is affective because
not only can other breeders use your varieties but you theirs.
This leads to a cycle of innovation which is beneficial to all
breeders, as long as there is a diversity of breeders. She also
pointed out that neither new plant varieties nor plant related
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Retrospect

technical innovations are patentable in Europe. This lead to a
discussion about patenting plant varieties, where Peter sug-
gested that if a new variety were augmented with specific genes
that conferred novel traits that variety would be patentable, and
Stephanie insisted that this is just a derived variety and hence
covered by PVP.

These are just some of the many important points that were
made during the discussion that sit at the heart of the innova-
tion/regulation balance. In this hour-long discussion we did not
solve the problem of how plant breeding should be regulated
to ensure continuing innovation into the future, but we did
manage to highlight the importance of involving all concerned
parties, and the main areas where difficulties may arise. The
whole concept of how innovation and regulation are intercon-
nected was summed up perfectly by Stephanie when she said
that

“plant varieties are the vehicle where by

innovation comes to the farmer.”

It is this idea, of beneficial innovation flowing from breeding
programs to farmers and eventually consumers through regu-
latory frameworks, which must be central to any regulation of
plant breeding into the future. Failure to keep this point para-
mount by allowing ideologies, commercial interests, political
opinions, research goals or intellectual property rights to
become predominant factors, will lead to regulations that do
not have the interests of sustainable agriculture and food secu-
rity at their heart.




Secondment Report

Native potatoes from Chiloé island
© Luzian Messmer

About CREAS

CREAS is located in the Valparaiso region
and is the main research center in Chile
focused on food and health issues.
Among the R&D activities performed by
the center are the development of
technologies for obtaining bioactive
compounds from different food

matrices.

www.creas.cl/en/nosotros/creas/

Valorising genetic resources: ancestral potatoes
can help to fulfil the needs of modern societies

GUILLAUME LACAVE

My secondment was carried out in Chile
in collaboration with Maria Elvira
Zuniga, professor of industrial engineer-
ing at the Pontificia Universidad Catodlica
de Valparaiso, and director of the
Regional Centre for Studies in Food and
Health (CREAS) in Valparaiso.

The aim was to screen potato genetic
diversity for its response to drought
stress, in terms of yield but also in terms
of the bioactive and nutritional quality of
the harvest. Sixteen potato landraces
from Chile were grown under three dif-
ferent water regimes. After harvest, the
yield was assessed for all genotypes, and
a subset of 9 genotypes was analysed for
its content in chemical components inter-
esting in human heath (polyphenols,
antioxidants, fibers and resistant starch).
Under the hypothesis that the lack of
water will induce contrasted biosynthe-
sis of bioactives, we investigated the
potential damages or benefits of the two
water regimes. This field experiment
could not be performed in Switzerland

because of the regulations on biosafety.
Indeed, native potatoes from Chile were
considered risky in terms of potential
introduction of new pathogens in Swit-
zerland, even though the plant material
was certified and came from gene banks.
With the help of Luzian Messmer, bach-
elor student at the ETH Zurich, I also
conducted a feasibility study on the
receptivity of the Chilean market to inno-
vative potato products naturally enriched
in anti-oxidants. The interest in more
colourful potato foodstuffs (red, purple)
was also investigated.

This feasibility study took place in two
steps, first through a qualitative assess-
ment of the context and market with
important Chilean stakeholders, then
through a semi-quantitative study
directly with consumers.

The field work in Chile produced inter-
esting data for publication, but also
allowed me to understand the economic
and social environment of this country.
My professional ambitions will probably

lead me to the international scene, and
this experience could open my percep-
tions on new cultures, organisational
systems, and language. These insights
will be precious in my future career.
The secondment allowed me to coordi-
nate an international research project
with several partners and stakeholders.
Such a project requires communication
and project management skills, com-
bined with a sound scientific back-
ground. Additionally, as my secondment
was located in Chile, it gave me the
opportunity to learn and practice Span-
ish as a third language.



Secondment Report

Field work with high UV protection

Drought stress experiment, Valdivia Chile

Our approach was published in Chilean media
www.diarioeldigital.com/2016/01/20/experto-frances-estudia-el-crecimiento-y-las-propiedades-bio-
activas-de-la-papa-nativa-sometida-a-estres-hidrico/
www.elinformador.cl/index.php?idnoticia=39576

www.mundoagropecuario.com/experto-frances-estudia-el-crecimiento-y-las-propiedades-bioacti-
vas-de-la-papa-nativa-sometida-a-estres-hidrico/

And at the CREAS website

www.creas.cl/papas-nativas/
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‘experience in promoting con-
%’actices together with local
nities. Together, we implement-
ed an innovative approach to estimate
foraging pattern of giant honeybees. By
using genetic markers, we could have a
better idea on how pollinators are using
resources in the landscape. In particu-
lar, we found that the giant honeybees
can travel up to 1.5 km, more than what
was previously assumed. These wild
~ bees could play the role of rescue polli-

nators, potentially compensating for the

decline of other pollinators in

tropical landscapes.

tations. While all these services are
contributing to coffee productiv-
Conserving native trees within plan-
is part of the solution, but this is
surely still dependent on how it is inte-
grated with other management practic-

~ very complex and stakeholder work-

shops are important forums that can

“help both practitioners and researchers
have a wider view of the full picture.
This secondment has helped strength-
ened my research approach by inves-
tigating new aspects of pollination ser-
vices. I particularly enjoyed engaging
with local actors to better understand
their motivations. Through this engage-
ment, I gained insights on the challeng-
es for reconciling conservation and agri-
culture objectives.

About UAS

The University of Agricultural Sciences, Ban-
galore is a recognised agricultural university
in India. With extensive experimental sta-
tions and farmers training centres, it contrib-
utes to develop the agricultural sector at the

state level.

www.uasbangalore.edu.in

Giant honeybe. Apis dorsata pollinating coffee flower
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Worskhop on ecosystem services in coffee plantations Bittangala, Kodagu District, India

Blog about the workshop

www.swissnexindia.org/blog/indo-swiss-coffee-connections/

ETH Zukunftsblog

www.ethz.ch/en/news-and-events/eth-news/news/2016/01/
beekeeping-to-prevent-the-pollination-problem.html

Local beekeeper
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PSC Policy Training Course
Scenario-building and Modelling
13-15 Dec 2016, University of Zurich

This three day workshop consists of two components highly relevant to scientific con-
ceptions and visions of the future.

The first two days will focus on scenario-building. It will be organized around a prac-
tical workshop allowing students to test the scenario method, specific to foresight
practices, through the exercise. The goal is not to perform a real foresight study in
just two days, but to ensure that students 1) understand the basic requirements to
build consistent and argued scenarios and 2) the different uses of scenario-building.
The third day will focus on coupling modelling and scenario-building building
through a role-playing game experiment. We will play the ReHab game that mimica
specialized tragedy of the commons.

Lecturers: Véronique Lamblin, Foresight and Strategy Studies Director Futuribles (Paris, France)

Dr. Claude Garcia, Forest Management and Development, ETH Zurich

PSC Policy Workshop
Building Political Support

Feb 7 & Mar 8 2017

University of Zurich and Berne

During the last decades different ways of bridging science and policy have been ex-
plored. Policy is understood as a principle or guideline for action in a specific context.
In this course, the students shall learn what kind of actions is necessary to imple-
ment policies in different sectors, such as public agencies, the civil society or the pri-
vate sector. Who are the main actors and when do they need to be involved?

Lecturers: Sarah Biitikofer, Global Governance, ETH Ziirich

Marcel Falk and Urs Neu, Swiss Academy of Sciences

Registration:

www.registration.ethz.ch/spsw

Careers in Science and Policy, or
both? (1ECTS)

Sep 29, Oct 11, Oct 25, Nov 8, Nov 22, Dec
6, 2016 (17.15 — 20.00), ETH Zentrum

This course offers a perspective on
possible career paths at the interface of
science with policy. Input-talks are
followed by discussion rounds. Recent
graduates from the PSC PhD program
Science and Policy and other professionals
will reflect on their career paths in
government, politics, NGOs or private
companies. In the discussions, we will
elaborate with the speakers on what kind
of skills, experiences and qualities are
sought in the respective sector. We will
learn what their responsibilities and
impact are and what their working day
looks like. The participants are invited to
prepare questions. There will be good
opportunities for networking.

GUEST SPEAKERS

Simon Briner
Federal Office for Agriculture FOAG

Franziska Humair
Federal Office for the Environment FOEN

Claudia Boelter
KWS SAAT AG

Sabine Perch-Nielsen
Ernst Basler + Partner

Francois Meienberg
Public Eye, Bern Declaration

Friedrich Wulf
Pro Natura, Friends of the Earth

Dominik Klauser

Syngenta Foundation

Eva Spehn

Swiss Biodiversity Forum, SCNAT
Michele Garfinkel

European Molecular Biology Organization
EMBO

Thomas Marty

Berinfor AG

Mike Hoffmann

International Union for Conservation of
Nature and Natural Resources IUCN

Claude Garcia

ETH Zurich, Agricultural Research Centre
for International Development CIRAD


www.registration.ethz.ch/spsw

PSC Policy Workshop
Science Communication

May 8 and 22, 2017, University of Zurich

Scientists in all fields are expected to perform public outreach occasionally on mat-
ters ranging from research funding to assist policy-makers in taking decisions. In do-
ing this, they face particular challenges. Challenges range from being clear, convinc-
ing, accurate, and, at the same time, engaging. Academic researchers play an
essential role in allowing policymakers to develop and properly assess science policy
options, speaking to the media, and contributing to the improvement of public’s criti-
cal thinking. If advised and coached appropriately they can engage in a true dialogue
that enhances mutual understanding between academia and the general public.

Lecturer: Jacopo Pasotti, science journalist, www.jacopopasotti.com

Seminar
Tef - the cereal that feeds Ethiopia

Oct 25, 2016, ETH Zurich, HG E 23, 15-17:30

hosted by: Prof. Samuel Zeeman, ETH Zurich

Tef is an important food grain in Ethiopia, where it is used to make injera or keyta.
Eragrostis tef has an attractive nutrition profile, being high in dietary fiber and iron
and providing protein and calcium. However Tef has not benefitted from the green
revolution and there are many research possibilities. Additionally, a socio-economic
issue is that Tef is in danger of becoming a glutenfree fashion superfood in the
Global North, leading to possible food shortages among the 94 million people who
rely on it as a staple.

Speaker
Dr. Kebebew Assefa, Ethiopian Institute of Agricultural Research, Addis Ababa

Tef breeding and the socio-economic impacts of globalization of Tef in Ethiopia

Dr. Zerihun Tadele, University of Berne

Improving an African orphan crop through public-private partnership

Wuyan Wang, IDP BRIDGES fellow, ETH Zurich

Improving starch diversity in Tef crop

Samuel Hauenstein, ETH Zurich

Assessing the resilience of the Tef value chain in Ethiopia

Upcoming

Tef is an important food grain in Ethiopia, where
itis used to make injera or keyta.© Wuyan Wang
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3rd ANNUAL MEETING
26 OCT 2016

9:15-10:00

10:00-10:15

10:15-10:30

10:30 —10:45

10:45-11:00

11:00-11:30

11:30 - 12:15

12:15-12:30

12:30 —12:45

12:45-13:00

13:00-13:15

13:15-14:30
14:30 — 15:15

1515-15:30

15:30-15:45

Keynote talk: Chrissie Rey, University of the Witwatersrand
Are scientists and policy makers compatible? Focus on agricultural
biotechnology and food security in developing countries

Devang Mehta: Lab to field—engineering geminivirus resistance
in cassava

Yuanyuan Huang: Diversity and primary productivity in subtropical
forests — fixing carbon to mitigate climate change

Arianna Nigro: Unravelling traits contributing to salinity tolerance
in Arabidopsis thaliana using high-throughput phenotyping

Wuyan Wang: Developing starch diversity in the orphan crop tef

Coffee break

Keynote talk: Kebebew Assefa, Ethiopian Institute of
Agricultural Research, EIAR

Self portrait, institutional profile and experience-based insights on
science-policy dialogue

Timothy Sykes: Cytoplasmic male sterility and restoration of
fertility in Lolium perenne

Silvia Turco: siRomics for universal diagnostics of plant viral
disease and virus diversity studies

Michael Thieme: Using epigenetics to improve breeding for the
organic sector

Lukas Schiitz: How reliable are microbial inoculants in agriculture
for improving nutrient use efficiency and growth promotion?
A meta-analysis of field studies from 1981 to 2015

Lunch

Keynote talk: Maria Elvira Zifiiga Hansen, Centro Regional
de Estudios en Alimentos y Salud, CREAS

CREAS, supporting the regional community using science and
technology in healthy foods

Guillaume Lacavé: Native p&tar{ fron

as a contributor to food securit

© 16:00-1615  Luisa Schifer: Silencing of f

nt of disease res

PhD Retreat

All fellows present their research results
and discuss their PhD projects together
with supervisors, associated partners

and peers in the light of the interface of

science and policy-making.

IDP BRIDGES meets Mercator

In summer 2016, 4 new Mercator fellows
will join the PSC as well as the PhD
program Science and Policy. At this
mentoring event the new fellows will
introduce themselves and their projects
to their advanced colleagues in the
program. The aim is to share ideas and
advice about the program, the courses,
and to highlight challenges and

opportunities.

Website

www.plantsciences.uzh.ch/research/fel-
lowships/idpbridges.html

Contact
Luisa Last, llast@ethz.ch

Location

Botanical Garden University of Zurich
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IDP BRIDGES is an Innovative Doctoral Program supporting 14 PhD students' work in the most
challenging areas of the plant sciences and policy. This project has received funding from the
European Union’s Seventh Framework Programme for research, technological development and
demonstration under grant agreement no PITN-GA-2013-608422 — IDP BRIDGES. The project is

coordinated by the Zurich-Basel Plant Science Center - a competence center linking and serving

the plant science research community of the University of Zurich, ETH Zurich and University of

Basel.

Our twice-yearly newsletter is distributed to all IDP BRIDGES participants and other interested people.
It provides information about scheduled training and outreach events as well as highlights of significant

research results and policy outcomes.

Contributions are always welcome! If you are interested in contributing to the next issue, please contact
llast@ethz.ch
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