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The late Brigadier General Sir Wyndham Deedes, the first Chief 
Secretary to the British High Commissioner for Palestine, 
founded the Anglo-Israel Association in 1949, just a year 

after the establishment of the State of Israel. The Association is 
an independent charity that enjoys the active support of people of 
different faiths and across the political spectrum. The Association’s 
primary purpose is to promote wider understanding of Israel in 
the UK; to encourage exchanges between both countries at every 
level and generally to support activities which foster goodwill 
between British and Israeli citizens.
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AMBASSADORS’ ROUNDTABLE IN ASSOCIATION WITH WEIZMANN UK
FOOD SECURITY: THE MISMATCH BETWEEN POPULATION AND THE ABILITY TO PROVIDE ADEQUATE NUTRITION

26TH FEBRUARY 2014 AT LANCASTER HOUSE, LONDON SW1

FOOD SECURITY: THE MISMATCH BETWEEN POPULATION AND THE ABILITY 
TO PROVIDE ADEQUATE NUTRITION

9.30 Registration and Coffee

10.00 Welcome Lord Bew, Chairman of the AIA

Opening Remarks: HE Daniel Taub, Israel’s Ambassador to the UK

Session I:

Chair: Lord Bew, Chairman of the AIA

Perspectives on Food Security Challenges

Prof. Tim Benton, UK Food Security Champion 

Prof. Uri Shani, Head of Novel Agricultural Technologies, Makhteshim Agan Industries, Israel

Israeli Ag R&D priorities

Themes:
•	 Current climate change modelling
•	 Increased frequency of severe weather
•	 What will be the scale of the changes for 

farmers globally?
•	 Land use

•	 International trade flows 
•	 The importance of Water and Soil
•	 Water supply
•	 Bio-diversity

11.00 Coffee Break

AIMS FOR THE AMBASSADORS’ ROUNDTABLE 

•	 Learn from relevant case studies & 
examine cutting-edge research

•	 Identify future research areas
•	 Debate emerging solutions

•	 Identify how science can inform policy 
processes

•	 Build new, or strengthen, existing 
networks
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11.20 Session II:

Chair: Dr. Mike Bushell, Principal Scientific Adviser Syngenta International Research Centre

Advances in Agriculture: Plant Biotechnology

Prof. Jonathan Gressel, Weizmann Institute of Science, Israel

Prof. Graham Seymour, Professor of Plant Biotechnology, Faculty of Science, 			 
University of Nottingham  

Prof. Avraham Levy, Weizmann Institute of Science, Israel

Themes:

•	 Breaching the genetic glass ceiling for 
food security

•	 Abiotic constraints to food production and 
how these may be overcome

•	 Climate
•	 Climate change
•	 Drought
•	 Desertification
•	 Flooding

•	 Natural disasters
•	 Biotic constraints to food production and 

how these may be overcome
•	 Plant diseases
•	 Weeds
•	 Inadequate plant husbandry methods
•	 Crop biodiversity
•	 Biotechnology
•	 Alternative foods

12.45 Lunch break

13.30 Session III:

Chair: Lord Bew

Continuing the theme of Advances: Farming Systems and Modern Ag Technology

Dr. Mike Bushell, Principal Scientific Adviser Syngenta International Research Centre. 

Prof. Peter Gregory, Chief Executive, East Malling Research, Professor of Global Food Security, 
University of Reading 

Dr. Ron Milo, Plant Sciences Dept, Weizmann Institute of Science, Israel

Prof. Yuval Eshed, Plant Science Dept, Weizmann Institute of Science, Israel

Themes:
•	 Building Ag systems - Integration of 

chemicals, genetics, mechanisation, 
technology

•	 Growing more from less

•	 Sustainable intensification of food 

production systems
•	 Crop per drop: water/nutrient use 

efficiency
•	 Resource use efficiency
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15.15 Tea break

The Rt Hon Owen Paterson MP, Secretary of State for Environment, Food and Rural Affairs will 
be joining us.

15.45 Session IV:

Chair: Dr. Mike Bushell

Panel Discussion: Transforming Small holder Agriculture -Ensuring food for all in a resource 
constrained world  

Format - short introductory remarks and a facilitated debate

Dr. Marco Ferroni, Executive Director Syngenta Foundation for Sustainable Agriculture 

Dr. David Bennett , St Edmund’s College, Cambridge  

Prof. Richard Tiffin, University of Reading 

Themes:

•	 Improving the economics for smallholder 
farmers

•	 Changing agriculture from managing 
poverty to generating wealth

•	 Automation/precision agriculture
•	 Low tech ideas to maximise yield
•	 Coexistence of small and large farms

17.15 Keynote: Food Security – The Key Problems of the Early 21st Century

Sir John Beddington, Senior Adviser, Oxford Martin School and Professor of Natural Resource 
Management at Oxford University.   Previously the UK Government Chief Scientific Adviser 

Closing remarks:  

Professor Jonathan Gressel

Drinks reception
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BIOGRAPHIES

DR. DAVID BENNETT, Senior Member of St Edmund’s College, Cambridge. 

Dr. David Bennett is now a Senior Member of St Edmund’s College, Cambridge. He has a PhD in 
biochemical genetics and an MA in science policy studies with long term experience, activities and 
interests in the relations between science, industry, government, education, law, the public and the 
media. He works with the European Commission, government departments, companies, universities, 
public interest organisations and the media in these areas, having worked in universities and 
companies in the UK, USA, Australia and The Netherlands. For the last twenty years or so he has 
been running many international network-based, multidisciplinary projects, courses, conferences, 
workshops, etc funded by the European Commission and other bodies in biotechnology and, of late, 
nanobiotechnology. Currently he is Co-Leader of the “Biosciences for Farming in Africa” programme 
funded by the independent John Templeton Foundation and two Cambridge-based trusts. He is co-
editor of “Successful Science Communication: Telling it like it is” (2011) and “Successful Agricultural 
Innovation in Emerging Economies: New genetic technologies for global food production” (2013) 
published by Cambridge University Press.

David Bennett [david.bennett@efbpublic.org]

SIR JOHN BEDDINGTON, Senior Adviser, Oxford Martin School and Professor of Natural Resource 
Management, Oxford University

Sir John Beddington was from 2008 until 2013 the Government Chief Scientific Adviser (GCSA) reporting 
directly to the Prime Minister. As GCSA, he led on providing scientific advice to Government during the 
2009 swine flu outbreak, the 2010 volcanic ash incident and the emergency at the Fukushima nuclear 
power plant in 2011. As GCSA, he was also responsible for increasing the scientific capacity across 
Whitehall by encouraging all major departments of state to recruit a Chief Scientific Adviser.

In 2008 Sir John raised the concept of the “Perfect Storm” of food, energy and water security in the 
context of mitigating and adapting to climate change.  He continues to work in the area.  During 2011 
he chaired an International Commission on Sustainable Agriculture and Climate Change and recently 
took on the Co-chairmanship of an International Commission on Agriculture and Nutrition.  

He is the Senior Adviser to the Oxford Martin School and Professor of Natural Resource Management 
at Oxford University.   Amongst other activities he is a Non-Executive Director of the Met Office, a 
Trustee of the Natural History Museum and President of the Royal Agricultural Society of England.  

John Beddington [beddington18@rbpartnership.co.uk]

Key Note: Food Security – The Key Problems of the Early 21st Century
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PROF. TIM BENTON, UK Champion for Global Food Security 

Prof Tim Benton is the “Champion” for the UK’s Global Food Security (GFS) programme, leading, 
facilitating and coordinating its activities.  GFS is a partnership of the UK’s main public funders of 
research in food security, including the research councils and government departments (including 
environment, farming and rural affairs, international development, health and business, innovation 
and skills).  The role of GFS is to ensure that strategically important research in this area is undertaken, 
and to add value to research via interdisciplinary collaboration, alignment and engagement of different 
communities of stakeholders.  He is also a leading researcher, based at the University of Leeds, on 
agri-environment interactions and finding ways to make agricultural production more sustainable.

Tim Benton (GFS) [Tim.Benton@foodsecurity.ac.uk]

Synopsis:
The growing demand for food is a challenge from many perspectives.  
There is the agricultural challenge of growing more per unit area of land.  There is the environmental 
challenge of trying to do it sustainably.  There is the social challenge of ensuring equity of access, 
especially amongst the poor.  And there are the demand-side challenges of avoiding waste and over-
consumption and the health impacts that overconsumption creates.  All of these challenges are 
exacerbated by climate change, and all need tackling together.

Synopsis:
Food security needs Africa to move from aid-dependent fixes to profitable trade-driven agriculture. 
Too often people think food security can be achieved by a combination of long term research and 
short term low-tech initiatives. These depend on donor funding, whether from foreign governments 
— either directly or via their support for research — or from charitable foundations or NGOs. 

But for any solution to food security to be truly sustainable, people have to move from depending on 
aid to depending on trade. That is the elephant in the room when it comes to Africa — clearly evident 
but all too frequently hidden away and not spoken about. 
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BIOGRAPHIES

DR. MIKE BUSHELL, Principal Scientific Advisor for Syngenta

Dr. Mike Bushell is the Principal Scientific Advisor for Syngenta, a world leader in plant science.  Mike 
has a chemistry background, with a Ph.D. from Liverpool and the University of California at Davis.  
Following postdoctoral studies at Cambridge, he joined ICI in 1980, based at Jealott’s Hill International 
Research Centre in Berkshire.  He has held a variety of technical leadership and management 
roles over the last 34 years, including Head of R&T Projects, Head of Discovery, Head of External 
Partnerships and Head of Jealott’s Hill, one of the world’s leading R&D centres for innovation in 
agriculture.  Mike is the Secretary to the Syngenta Technology Advisory Board and has also served 
on many external industry bodies, government and university advisory boards, including the Food 
Research Partnership, the BBSRC Strategy Panel for Sustainable Agriculture and Food Security, 
the Biosciences KTN and the Green Economy Council.  Mike is a visiting Professor in Nottingham 
University, a Fellow of the Royal Society of Chemistry and is on the Board of Trustees of the SCI. 

mike.bushell@syngenta.com

Synopsis:
Integrated Farming Systems for Sustainable Intensification.
The challenge for Global Food Security is to find practical ways to meet increased demand for food, 
feed, fibre and fuel in a sustainable way.  Increasingly our thinking is moving away from old concepts 
of “magic bullets” to more holistic approaches that can help meet the increased productivity needs 
alongside better environmental performance and increased resource use efficiency.  A systems 
approach to the development of Integrated Farming Systems is what is required.  This brief 
presentation will outline some of our current practical developments in Integrated Crop Solutions as 
well as looking at some of the newer technologies that will contribute to the creation of 21st century 
farming systems.  

PROF. YUVAL ESHED, Associate Professor, Dept of Plant Sciences, Weizmann Institute of Science, Israel

Prof. Yuval Eshed was born in 1963 in Kibbutz Amiad in Israel. He received his BSc summa cum laude 
in horticulture from the Hebrew University of Jerusalem (1989), and was awarded a PhD from the 
Hebrew University’s Faculty of Agriculture in 1996. From 1996 to 2001, he worked as a postdoctoral 
fellow at the University of California at Davis. In 2001, he returned to Israel and joined the Weizmann 
Institute. He is the incumbent of the Jacques Mimran Professorial Chair.

Prof. Eshed and his research team address variations in the shape, size, and architecture of plant 
organs in the model plant Arabidopsis thaliana and in tomato plants. As the shape of the leaf is 
critical for optimal use of light energy and productivity, Prof. Eshed’s findings may offer agriculture 
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DR. MARCO FERRONI, Executive Director, Syngenta Foundation for Sustainable Agriculture

Marco Ferroni is Executive Director of the Syngenta Foundation for Sustainable Agriculture. The 
Foundation’s mission is to modernize agriculture and small-scale farming by the route of sustainable 
intensification and links to markets. Scalable solutions for farmers is the motto in six work thrusts: 
R&D, market-led extension, seed systems incubation, risk management, policy development and 
outreach. Before joining the Foundation in 2008, Dr. Ferroni held executive and advisory positions at 
the Inter-American Development Bank and the World Bank in Washington DC. Earlier in his career 
he worked as a finance and trade diplomat in his native Switzerland. Dr. Ferroni holds a doctoral 
degree in agricultural economics from Cornell University.

marco.ferroni@syngenta.com

Synopsis: 
Smallholders, Food Security and the Agricultural Transformation: A Pragmatic View  
The presentation will discuss farmer behavior and needs in the context of policy, economic and 
governance realities. Implications for action in low- and middle-income countries will be explored.

new means by which to optimize leaf architecture, thereby improving plant growth and productivity.
To understand growth processes, Prof. Eshed focuses on a seemingly unrelated problem—the 
apparent asymmetry of leaves. Their studies on the nature and source of this inherent asymmetry led 
to a surprising finding: It is impossible for a leaf to grow unless its two sides are different. To explain 
these unexpected results, Prof. Eshed and his lab team have suggested a model according to which 
the juxtaposition of two cell types—those found on the top surface and those found at the bottom—
induces the formation of a third type, the cells that form the middle layer. The cells generated in the 
middle of the leaf are the ones responsible for leaf growth, and, in their absence, the leaf acquires 
a needle-like formation. Current research in Prof. Eshed’s lab centers on identifying the factors that 
are generated in the middle of the leaf.

Prof. Eshed has received numerous awards and fellowships, including the BARD Fellowship for 
Postdoctoral Training (1996), the Weizmann Institute’s Sir Charles Clore Prize (2001), and the Yigal 
Alon Fellowship for Young Investigators (2001).

Yuval.Eshed@weizmann.ac.il
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PROF. PETER J. GREGORY, Chief Executive, East Malling Research, Professor of Global Food Security, 
University of Reading
 
Peter Gregory became Chief Executive of East Malling Research on 1 May 2011, simultaneously taking 
the role of Professor of Global Food Security at the University of Reading.  Previously, Peter was the 
Chief Executive of the Scottish Crop Research Institute (SCRI) in Dundee.

Peter is responsible for the scientific direction and administrative efficiency of East Malling 
Research. For much of his scientific career he has been active in researching the growth of plant 
roots and their activities in taking up water and nutrients. Through PhD students and postdoctoral 
researchers, he has quantified the processes leading to changes in soils around roots and developed 
non-invasive methods for imaging root growing in soils. He also maintains research interests in 
global environmental changes and food security, and is leading a group for the OECD concerned with 
sustainable intensification of temperate agricultural systems.

At the University, I assist in building research programmes in the Centre for Food Security under the 
direction of Professor Richard Tiffin. I am responsible for organising a seminar programme for the Centre.

Specific projects are:

•	 Non-invasive imaging of roots and root-soil interactions with x-ray CT. 
•	 Improving resource use efficiency at the root-soil interface.
•	 Effects of dwarfing and semi-dwarfing genes on root growth of temperate cereals. 
•	 Root growth in response to soil drying. 
•	 Responses of farmers to climate in Malawi
•	 Global warming in eastern Scotland and southern England and responses of crops 

Peter J. Gregory (EMR) [Peter.Gregory@emr.ac.uk]

Synopsis: 
Recent advances towards high tech horticulture; contributions to food security
Although horticultural enterprises occupy only 4% of the UK land area, their contribution to the UK 
economy and health of the population is substantial. The industry relies not only on good genetic 
material but also on controlling the atmospheric and edaphic environments, and the effective 
management of the crop to control pests, weeds, diseases and architecture. In this talk I shall outline 
some of the recent advances at East Malling with perennial fruit crops to develop integrated methods 
of pest and disease management, to develop irrigation techniques that use water more efficiently, 
and to breed varieties of high quality that extend the growing season for UK and European growers. 
Finally I shall look to the future and the research that we shall be undertaking to secure nutritious 
fruits for an expanding, largely urban, and economically richer, global population.

BIOGRAPHIES
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PROF. JONATHAN GRESSEL, Professor Emeritus, Dept. Of Plant Sciences, Weizmann Institute of 
Science, Israel

Prof. Jonathan Gressel was born in the U.S.A, received his secondary education in Israel, and University 
training in the US, earning a M.Sc. and Ph.D. from the University of Wisconsin.  He has been on the 
staff of the Weizmann Institute of Science, Rehovot, Israel where he is now an emeritus professor. He 
recently co-founded and was Chief Scientist for three years of TransAlgae, Ltd. a company dedicated 
to transgenically domesticating micro-algae as a robust novel source of high protein/omega 3 fatty 
acid animal feed and biofuel, cultivated using seawater and industrial sources of carbon dioxide.

His overarching interest has been to see how plant sciences can contribute to world food and fuel 
securities, which resulted in collaborations with scientists throughout the developing world.  This 
has led to studies on metabolic controls, especially by anti-metabolites and pesticides, using genetic 
engineering, which engendered deep interests transgenic biosafety, especially dealing with areas of 
transgene movement and its mitigation.  He is an editor of three and on the editorial board of another 
three journals in plant/pesticide sciences and is active in international organizations in plant sciences.  
He is the author of over 320 scientific papers and book chapters and author, co-author, or editor of 
eight books dealing with these issues.  His latest book is Genetic Glass Ceilings – Transgenics for 
Crop Biodiversity (2008).  He was awarded the 2010 “Israel Prize for Agricultural Research”, the 
highest accolade given by the Israeli Government 

Jonathan Gressel [jonathan.gressel@weizmann.ac.il].

Synopsis
Breaching the genetic glass ceiling for developing world food security
Crop production in the developing world is limited - often one third of world average yields - due 
to a confluence of problems, many of which are either intractable to genetic solutions, or nearly 
so. Bringing in genes from wherever they exist (genetic engineering) can solve many of the crop 
production problems.  Short examples of the potential are given dealing with insect, weed, disease 
and nutritional problems where genetic engineering can contribute to the solutions. These solutions 
will come from the public sector, until the private sector realizes that the developing world is a market.  
The public sector does not have the resources to achieve regulatory approval, so the solutions will 
remain on the shelf until there is a change in the regulatory environment.
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PROF. AVRAHAM LEVY, Department of Plant Sciences, Head, Weizmann Institute of Science, Israel

Born in Paris, Prof. Avraham Levy immigrated to Israel in 1976. He earned his BSc and MSc in the 
Faculty of Agriculture at the Hebrew University of Jerusalem. In 1987, he received a PhD in plant 
genetics from the Weizmann Institute. From 1987 to 1990, he conducted postdoctoral research 
at Stanford University and then, in 1991, at the Institut National de Recherche Agronomique in 
Versailles, France. In 1992, he joined the Weizmann Institute. He is head of the Department of Plant 
Sciences, Director of the Mel Dobrin Center for Nutrition, and Director of the Harry and Jeanette 
Weinberg Center for Plant Molecular Genetics Research. He is the incumbent of the Gilbert de Botton 
Professorial Chair of Plant Sciences.

Evolution has generated hundreds of thousands of plant species, compared to only a few thousand 
mammals. The questions Prof. Levy’s research addresses are: What are the mechanisms responsible 
for genetic and epigenetic plasticity that gave rise to the great biodiversity of the plant kingdom? 
This includes research on hybridization, genome doubling, DNA recombination and genome stability.  
He is interested in utilizing these mechanisms to improve food production, and to find alternative 
energy solutions. In particular, he harnesses genetic manipulation capabilities to engineer new plant 
features in a precise manner. 

Prof. Levy coordinates a consortium working on Biofuel at the Weizmann Institute. He served as 
president of the Genetic Society of Israel and is the recipient of an ERC grant for targeted engineering 
of plant genomes.  He serves on the scientific advisory boards of three Israeli Agro-biotech companies. 
He is married and the father of four children.   

Avraham Levy [avi.levy@weizmann.ac.il]

Synopsis:
From crop domestication to precise breeding – the 12,000 year old struggle for food security 
Humans have always struggled for food security.  The invention of Agriculture, ~12,000 years ago, was 
meant to alleviate the problem of food production. Ironically, Agriculture is a feed forward process 
whereby increased food production leads to an increase in Human population which in turn increases 
the demand for food, i.e. for a more performing Agriculture.  In my presentation I will describe the 
milestones in genetic research that contributed to plant improvement and I will focus on the current 
tool kit of plant genetics and genomics, including work done in my laboratory.  This includes the 
screening of wheat biodiversity for useful traits and genes, the study of meiotic recombination for 
reshuffling parental genes during the process of breeding and finally the development of new tools 
for precise engineering of crops.

BIOGRAPHIES
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DR. RON MILO, Plant Sciences Dept, Weizmann Institute of Science, Israel
 
After a bachelor degree in physics and a master’s in electrical engineering he became mesmerized by 
living matter. His PhD at the Weizmann Institute dealt with building blocks of biological networks and 
he later studied evolutionary adaptations as a fellow at Harvard medical school. Today, he and his lab 
members bring the tools of systems biology to bear on the grand challenges of sustainability. They are 
passionate about trying to understand the cellular highways of energy and carbon transformations 
known as metabolism in quantitative terms. They employ a combination of computational and 
experimental synthetic biology tools.  

Ron Milo [ron.milo@weizmann.ac.il]

Synopsis:
Carbon fixation is the main pathway for storing energy and accumulating biomass in the living world. 
It is also the main reason for humanity’s usage of land and water resources. Under human cultivation, 
where water, light and nutrients can be abundant, it is the rate of carbon fixation that significantly 
limits growth. Hence increasing the rate of carbon fixation is of major importance in the path towards 
agricultural and energetic sustainability. 
Are there design principles that limit the rate of such central metabolic pathways? Recent attempts to 
improve the rate and specificity of Rubisco, the key enzyme in the Calvin-Benson cycle, have achieved 
only limited improvement. 

We consider options to overcome this bottleneck by systematically exploring the space of carbon 
fixation pathways that can be assembled from all 4000 metabolic enzymes known in nature. We 
computationally compare all possible metabolic pathways based on kinetics, energetics and topology. 
Our initial analysis suggests a new family of synthetic carbon fixation pathways that utilize the most 
effective carboxylating enzyme, PEP carboxylase. I will describe how our lab approaches synthetically 
implementing carbon fixation within bacteria. 
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PROF. GRAHAM B. SEYMOUR  Professor of Plant Biotechnology, Head of Plant and Crop Science 
Division, School of Biosciences, University of Nottingham

Professor Graham B. Seymour has worked on the biochemistry, molecular biology and genetics of 
fruit ripening for the last 30 years, mainly using tomato as a model system. His major scientific 
contributions to this field include identifying, with Ken Manning, the gene at the tomato Cnr locus, an 
epigenetic lesion in a master regulator governing ripening. Also with colleagues at Imperial College, 
SCRI and TGAC, he has played a leading role in the UK contribution to the International Tomato 
Genome Sequencing Project. His major research focus is now the genetic and molecular basis of 
fruit texture and the role of the epigenome in regulating fruit ripening. 

graham.seymour@nottingham.ac.uk

Synopsis:
Developmental Regulation of Ripening in fleshy fruits – identifying genes that increase quality and 
shelf-life.
Fleshy fruit are an important component of healthy diets providing ready sources of vitamins A, C, 
E and K, minerals including K and Fe and numerous secondary metabolites including carotenoids 
and anthocyanins that act as antioxidants. Tomato is uniquely appropriate to unravel the biological 
basis of many important crop traits due to the genetic, epigenetic and genomic resources available. 
The talk will focus on work in my lab to modulate ripening to improve quality and reduce postharvest 
waste. I will describe:

(1) Progress on understanding the high level regulatory network that controls ripening in tomato 
using information from non-ripening mutants and how similar families of regulatory genes are likely 
involved in ripening in all fleshy fruit species. 
(2) How the tomato genome sequence and systems biology approaches have provided new tools to 
link the major regulators to the down steam effectors directly controlling changes in colour, texture 
and flavour. 
(3) How the analysis of the gene regulatory networks in combination with studies of quantitative trait 
loci (QTL), underpinning quality traits, are leading to an understanding of the mechanistic basis of 
fruit ripening including the isolation of genes controlling fruit softening and shelf life
(4) Evidence that both genetic and epigenetic factors combine to control the ripening process.

Understanding the fundamental genetic and epigenetic mechanisms controlling ripening is providing 
the basis for developing new and improved tomato lines.
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PROF. URI SHANI, Head of Novel Agricultural Technologies, Makhteshim Agan Industries, Israel

Professor Uri Shani joined Makhteshim-Agan Group in 2011. Prior to this role he was the chairman 
and general manager of Israel’s Governmental Water and Sewage Authority. He is also chairman of 
Israel’s Steering Committee for the Red Sea-Dead Sea Channel project, as well as Professor of Soil 
and Water Sciences at the Hebrew University in Jerusalem.
Professor Shani received a B.Sc. in Soil Sciences, a M.Sc. in Soil Chemistry, and a Ph.D. in Soil Physics 
all from the Hebrew University of Jerusalem. He also has a Post-Doc from Utah State University, 
Department of Plant, Soil and Biometeorology, Utah.
Prof. Shani is married with 2 children

Uri Shani [uri.shani@ma-industries.com]

Synopsis:
Water Efficiency in the Inherently Variable Agricultural Field 
The agricultural field and conditions are characterized by high spatial and temporal variability. This 
variability comprises of soil moisture distribution: due to non-uniform rain or irrigation rate, water 
uptake, level of ground water; soil properties and content: type, structure, depth, organic matter, 
salinity; cultivation history: wheels. plow tracks (i.e compaction), spray and fertilizer application 
history; climate: Northern vs. Southern slopes, winds, local topography, shade, daily and seasonal 
climate;crop: genetically born variability, stand, seeding variations, growth stage. As a result the 
field’s physical, chemical and biological characteristics (micro-organisms and roots) are local and 
difficult to measure and describe. Moreover, any single sampling is not representative enough of the 
field. Therefore, a large number of sensors to measure soil/plant/climate parameters is required to 
describe the entire field. Another complication in agricultural practice is the fact that the roots which 
are “our real customer” are hidden, which increase farther uncertainty in inputs application and 
inefficiency. 

Because of all the above mentioned obstacles the efficiency of agricultural inputs is low even where 
precision agriculture methods which are based on models and sensors are applied. For example, 
Irrigation efficiency is 30-60%(even drip irrigation efficiency is less than 70%), fertilizer efficiency is 
30-40%, and pesticide efficiency is similar. 

Mini nuclei of artificial media which is superb and preferable for root growth that are introduced into 
the root zone of the entire agricultural field, can serve as “root trap” and as a standard medium to 
measure root status and to respond in real time to the plant needs. An application for drip irrigation is 
presented where bands of geo textile that surround subsurface drippers serve as sensors to measure 
the root water potential. Results of many crops, soil types, seasons and climate show a decrease 
of about 30 percent in water use and 20 percent yield increase when compared with best current 
practices. The use of the standard dripper – geo textile sensor decreased the inherent natural 
variability and produced an instant response to changing boundary conditions.
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PROF RICHARD TIFFIN, Director, Centre for Food Security, University of Reading	   
			    
Prof Richard Tiffin is Director of the Centre for Food Security and Professor of Applied Economics at 
the University of Reading, UK

Richard is Director of the Centre for Food Security at the University of Reading. The Centre capitalises 
on Reading’s existing reputation in the agri-food sector by fostering internal and external collaborations 
to meet the multidisciplinary food security agenda.  In this role he now acts as deputy co-ordinator 
of the FAACE-JPI MACSUR project which co-ordinates the modelling of climate change impacts 
on European agriculture.  He is trained as an Applied Econometrician and his current research is 
focussed on diet and health policy.  Recent work has examined the impacts of alternative food policies 
on land use in the UK and the impacts of a fat tax on health in the UK.  Current research is modelling 
the distributional impacts of such a tax.

j.r.tiffin@reading.ac.uk

Synopsis:
Prof. Tiffin’s  remarks will discuss the contribution that smallholder agriculture can make to improved 
food security. They will also emphasise the limitations to this and argue that a transition towards 
large scale agriculture with reduced labour intensity will be necessary to support comprehensive 
development in the economy.
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