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acqueline d'Arros HUGHES, currently the Director General of the International Crops Research
Institute for the Semi-Arid Tropics (ICRISAT), Hyderabad, India. A virologist by training she has worked
in the United Kingdom and Ghana, before moving to the International Institute of Tropical Agriculture
(IITA) in Nigeria, followed by the World Vegetable Center in Taiwan, and the International Rice Research
Institute (IRRI) before moving to ICRISAT. She has an extensive publications record and strong interests
in plant health, epidemiology, gender equity, nutrition, and remote sensing/digital agriculture..

For a better tomorrow and to overcome the present concerns of climate change and other
foreseen challenges, transformative strategies for accelerated breeding pipelines are being
embraced across various CGIAR centers. The next iteration of technological advancements
following the massive genomic data sets available in most of our crops, shall integrate
advanced breeding tools in the “modernized crop breeding platforms”, to provide game
changing solutions to some of the most “intractable” traits not easily solved by traditional
breeding.
The intended increases in rate of genetic gains in food crops, will draw benefits from
integration of advanced breeding methodologies such as genome-editing to fill in specific
gaps for delivering high yielding, nutritious and climate resilient crop varieties. Increasingly,
genetic resources collections that are deemed to harbor a wealth of undisclosed allelic variants
are being unlocked by identifying allelic variation of relevant traits within these collections.
Tools such as gene editing enables the use of this enormous genetic diversity present in wild
species or uncultured varieties of crops as a source of allele-mining, potentially expanding the
crop germplasm pool. This is an exciting time with new technologies to accelerate breeding,
and innovations continuing to be made. Let us hope that it will not be long before these
developments create a new revolution in agriculture.

Marco Ferroni
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as wide-ranging experience accumulated during a career in corporate philanthropy,
government, and multilateral organizations. He currently advises public, private, and social
sector partners on agriculture, food systems and sustainable productivity growth. In addition to
serving as Chair of the Board of the CGIAR System Organization, he is on the board of the Global
Institute for Food Security at the University of Saskatchewan and recently completed terms as an
Adjunct Professor in Agriculture and Environmental Sciences at McGill University.
From 2007 to 2017, he was Executive Director of the Syngenta Foundation for Sustainable
Agriculture, a developer and incubator of scalable solutions for smallholder farmers in lowincome countries and emerging markets. Prior to this, he was an Executive Director at the InterAmerican Investment Corporation and a board member and Alternate Executive Director at the
Inter-American Development Bank, where he also served as Deputy Manager of the Sustainable
Development Department. He was also a Senior Advisor to the World Bank’s corporate focal
point on funder relations, concessional resources and partnerships. Earlier in his career he was a
development economist and trade diplomat in foreign economic affairs in his native Switzerland. He
holds a PhD in Agricultural Economics.
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ob Bertram is the Chief Scientist in USAID’s Bureau for Resilience and Food Security, where
he serves a senior advisor on agriculture and nutrition in the implementation of Global Food
Security Act. In this role, he leads USAID’s evidence-based efforts to advance research, technology
and implementation in support of the U.S. Government’s global hunger and food security initiative,
Feed the Future. He coordinates the Bureau for Food Security’s research portfolio spanning the U.S.
University Feed the Future Innovation Labs, the CGIAR and other International Agricultural Research
Centers, public-private partnerships in biotechnology, all of which collaborate and build capacity with
partner country organizations. He previously served as Director of the Office of Agricultural Research
and Policy in the Bureau for Food Security, and prior to that, guided USAID investments in agriculture
and natural resources research for many years.
Bertram’s academic background in plant breeding and genetics includes degrees from University
of California, Davis, the University of Minnesota and the University of Maryland. He also studied
international affairs at Georgetown University and was a visiting scientist at Washington University in
St. Louis. Before coming to USAID, he served with USDA's international programs as well as overseas
with the Consultative Group on International Agricultural Research (CGIAR) system.

He has served as Chair of the Board of the CGIAR System Organization since his appointment in
July 2017.

Technology Innovation in Agriculture to Achieve the Sustainable
Development Goals
Transforming Plant and Animal Breeding through One CGIAR
This presentation positions plant and animal breeding in the context of One CGIAR’s mission
and plan. It offers a vision of incorporating advanced breeding technologies in CGIAR programs,
presents a concept of innovation to create and deliver value at scale, and explores some of the
implications for the organization of our work in partnership with others.

Sustainable agricultural systems should provide broad-based benefits for society, have neutral or
positive impacts on the natural environment and biodiversity, and support successful livelihoods
for farmers -- contributing to social, environmental, and economic progress and sustainability.
To advance toward these goals in the face of mounting challenges such as climate change and
emerging pest and disease threats, diverse and innovative solutions to food security challenges
will be necessary; this is particularly true in developing countries, which are often most vulnerable
to environmental and other challenges. An evidence-based, outcome-driven approach to
agricultural innovation is critical to ensure that agricultural experts, farmers and other food
producers are empowered to explore and choose the most effective tools to address their needs.
Modern breeding technologies, including gene editing, offer particular promise as one tool in a
diverse toolkit for agricultural innovation. As part of the One CGIAR, Crops to End Hunger, which
spans crop improvement programs and the Excellence in Breeding Platform, has the potential to
accelerate the development and delivery of improved agricultural technologies developed through
gene editing and other approaches. We face a tremendous opportunity for the CGIAR to engage
and deliver best science and technologies that underpin sustainable agricultural and food systems
that meet income, food and nutritional needs of low-income producers and consumers, especially
in food insecure regions.

Neal Gutterson
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ingstone MASHINGAIDZE is the Senior Research Manager in charge of the Agricultural Research
Council’s (ARC) Grain Crops campus in Potchefstroom (South Africa) since 2016. He has extensive
experience in maize breeding, seed production and international public-private partnerships, and
served/serves as the ARC’s Country Coordinator and Principal Investigator for the Water Efficient Maize
for Africa (WEMA), Improved Maize for African Soils (IMAS), Stress Tolerant Maize for Africa (STMA),
New Seed Initiative for Maize in Africa (NSIMA), TELA Maize Project, and Seed Production Technology
for Africa (SPTA). He is affiliated with several universities in South Africa as a student mentor, cosupervisor and external examiner.

New Breeding Techniques for Resilient Agriculture in sub-Saharan Africa
Farmers in sub-Saharan Africa face numerous biotic and abiotic stress factors. Climate change makes
the situation worse with droughts that are more frequent, more variable rainfall and high temperatures,
new pests and diseases, and shifts in crop production areas. Multiple-stress tolerant/resistant cultivars
are essential for farmers to mitigate and/or adapt to climate change. New breeding techniques (NBTs)
are a wide and evolving range of techniques aimed at modifying genomes and/or gene expression.
These techniques have great potential as they allow the relatively quick, efficient, accurate and
cost-effective modification of valuable genetic traits in crops, livestock and industrial microbes. The
NBTs include (i) integrated marker-assisted breeding in optimized breeding schemes, (ii) genomic
selection for quantitative traits, (iii) speed breeding in rice and wheat, (iv) doubled haploids in maize
and anther culture in rice, (v) genetic engineering, (vi) genome editing and (vii) seed production
technology. Unfortunately, researchers in public breeding programmes in Africa are lagging far behind in
implementing new breeding techniques. This is mainly because of unfavourable regulatory landscapes,
and lack of financial and skilled human resources. The conceptual and technical similarities and/or
overlaps between the NBTs and genetic modification (GM) technology, which is regulated, have initiated
an international discussion on the regulatory status of these techniques and/or their products. It is
important that regulations do not unintentionally inhibit innovation in the biotechnology sector. The
ARC is currently participating in a number of international public-private partnerships (some including
CGIAR centers) to integrate these cutting edge advanced breeding methodologies in its crop breeding
programs.
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eal Gutterson, Ph.D., Senior Vice President and Chief Technology Officer for Corteva AgriscienceTM,
is responsible for leading the organization in finding bold, innovative solutions that enrich the lives of
those who produce and those who consume.
In his role, Neal and his leadership team oversee a single, unified R&D organization focused on seeds and
traits, crop protection, and predictive agriculture functions to design, discover and develop innovations
that create value for farmers and deliver consumer benefits in planet-friendly ways. He and his team have
designed an organization that innovates to deliver today’s products as well as enable realization of a vision
of the future of farming.
Through a series of progressively more senior research and development roles, Neal built his career
at biotechnology start-up companies, including Advanced Genetic Sciences and DNA Plant Technology
Corporation. Prior to joining DuPont Pioneer in 2014, he was president, chief executive officer and
board member of Mendel Biotechnology. He also served on the CIMMYT Board of Trustees as program
committee chair.
Neal holds a Bachelor of Science in chemistry from Yale University and a doctorate in biochemistry from
the University of California, Berkeley, and is named inventor on more than 30 patents and pending patent
applications.

Genome Editing of Plants - A Step Change in Plant Breeding
In 2102 several researchers identified a new and very simple way to edit the genomes of any organism
using the microbially-derived, natural CRISPR system. Investment in the use of CRISPR technology for
plant systems accelerated rapidly based on the conviction that scientists could bring new benefits to
the global food system and farmers around the world through CRISPR-enabled “targeted breeding”.
The ability to target changes as opposed to search for changes in plant genomes represents a step
change in plant breeding – one that introduces no new risks for our food supply when applied
appropriately.
For the One CGIAR to apply genome editing effectively on a global scale for the benefit of smallholder
farmers and their communities, technical centers of excellence are needed. These could be organized at
strategic locations to deliver edited varieties of many different crops for advanced testing locally. These
centers can deploy the best technology sourced from private companies and academics, leveraging
significant investments, building local capacity and accelerating acceptance of edited foods.
Scientists around the world have identified a wide range of benefits: for consumers, more nutritious
and shelf-stable food; for consumers and farmers, more sustainable agriculture; for farmers, improved
production practices. With any new technology, uncertainty remains about public acceptance and
regulatory frameworks that would support delivery of these multiple benefits. Assuming these
uncertainties can be addressed, many are investing in applications of targeted breeding for smallholder
farmers. Some examples from Corteva and through collaborations, in line with our Open Innovation
approach, will be shared, highlighting the importance of public-private partnerships to deliver value.

Renee Lafitte
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enee Lafitte is Deputy Director for Crops R&D in the Agricultural Development group at the Bill and
Melinda Gates Foundation. She has a background in crop physiology, agronomy, and agro-ecology,
with experience in technology discovery and product development for both intensive agriculture and
resource-limited cropping systems. Prior to her current appointment, Renee was a Research Fellow
at DuPont Pioneer and then at DowDuPont, where she focused on application of new phenotyping
and remote sensing technologies for crop improvement, gene discovery, and the evaluation of new
microbial and crop protection products. Previously, Renee worked for 20 years in the CGIAR system,
based at the International Rice Research Institute (IRRI) in the Philippines, and at the Maize and Wheat
Improvement Center (CIMMYT) in Mexico.

Sorghum gene edits for Striga resistance. Photo: ICRISAT/GLDC

Accelerating Technology Discovery through Effective Partnerships
The goal of the Bill and Melinda Gates Foundation’s Agricultural Development program is to support
country-led inclusive agricultural transformation across Sub-Saharan Africa and South Asia. We focus
on four strategic goals: increasing agricultural productivity for smallholder farmers (SHF); increasing
SHF household income; increasing equitable consumption of safe, affordable, and nutritious diets
year-round; and increasing women’s empowerment in agriculture. Within this context, the Crops
Research and Development team focuses on increasing sustainable crop productivity for SHFs by
advancing improved crop products and technologies and increasing the likelihood of their widespread
adoption. We focus on high-risk, high-reward product development efforts that aim to raise intrinsic
yields and protect against drought, pests, diseases, and other stresses.
We also work to support continuous improvement in public-sector crop breeding systems in Africa
and Asia, enhanced delivery of improved varieties, and the development of an ecosystem of public
and private entities to accelerate the replacement of old varieties and technologies by new and
improved ones. The advent of gene editing technology presents a unique opportunity unlock
the value of the genomic era for small-scale farmers, but it will only be realized through effective
partnerships among technology developers, plant breeders, regulators and policy makers. This focus
on partnerships is a hallmark of successful innovation, and there are promising indications that public
and private sectors are prepared to work together to make gene edited products a reality and help the
world meet key Sustainable Development Goals.

Grain Legumes and
Dryland Cereals

8

Sep 2020

