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Agriculture is at the Center of Global Challenges
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As a global community, we are facing a challenge to the fundamental human need of feeding ourselves and our children. Farmers will need to feed a population of nearly 10 billion people by 2050, which is population growth over the next 30 years equivalent to the current population of India, the EU and the US).  This will require an increase of greater than 60% in global food production. Some estimates say we’ll have to produce more food in the next 30+ years than we have since humans started farming. The pressures of food demand are expected to be exacerbated by consumption trends, particularly the demand for meat, milk and eggs precipitated by higher incomes and growth in the middle class, forecasted to be ~3 B more people over the next 35 years, most in India and China. The ability of farmers to the meet global food demand will be constrained by water availability and the impact of climate change – so we need to grow more crops, but on less land and using fewer natural resources. Changes in climate patterns will also create a more volatile environment for farming, including shifts in rainfall patterns and planting zones, and increases in insect and disease pressure. Natural resources, particularly fresh water and land, are stretched and will continue to be. By 2050 more food will have to be grown on less land, since the amount of available, arable farmland per person will be less than 1/3 of an acre, while in 1961 there was one acre of farmland per person.  Enabling farmers around the world to address these challenges – by providing them with better tools and technologies – will require significant increases in productivity fueled by accelerated R&D investment and increased collaboration across the agricultural and food sector.  Importantly, we also need to facilitate public discourse, policies and regulations that support the research and adoption of new technologies. 
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Monsanto is constantly focused on driving those new capabilities to support sustainable food production. We’re continually advancing and improving each of the five areas that we just reviewed, collaborating with a wide range of partners. But even with all of these tools to work with, we’re not able to drive innovation without a disciplined plan and process. That process is what we call the Monsanto Innovation Pipeline.Monsanto’s R&D pipeline maps the progress of innovation in each of the key agricultural innovation categories. These innovations are often “stacked” to maximize benefit: new pipeline projects build on previous advances.Our pipeline is focused on developing solutions with a systems-based approach. In other words, we don’t look at each capability as a self-contained opportunity. The benefits of breeding, biotech, data analysis and crop protection are multiplied when they are combined.An example of a systems-based pipeline product is our DroughtGard® Hybrid product, which combines seed DNA selected for its drought-tolerant characteristics with Monsanto’s biotechnology drought-tolerance trait and farming best practice recommendations to help maximize food production potential.Each project in Monsanto’s innovation pipeline follows a meticulous process. Many projects do not make it to launch or commercialization. This multi-step and multi-year process is important to ensure that new innovations are both effective and absolutely safe.Let me provide a few examples of the innovations in Monsanto’s 2014 pipeline that are closest to launch …
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Until about 10 years ago, plant breeders worked to develop new hybrids and varieties for farmers by managing massive crops in an attempt to identify and track a trait of interest that may help the plant perform better in the area that it was targeted to be grown. The primary measure of success was our eyeballs — we had to visually identify whether a trait was showing up. This process often needed to be repeated over multiple generations of plants to ensure we had successfully improved the desired trait.Today, this process starts in the lab, and it is much more efficient and effective. We use a device called a seed chipper to shave small pieces from thousands of seeds. These chips allow us to analyze the DNA of each seed. With today’s knowledge of genetics, we know which traits are housed in which areas of DNA, so we can tell from this analysis whether a desired trait is present in a given seed.This helps us develop new, elite seeds faster than ever before. We move these seeds into the field for testing for food production and disease resistance. The best seeds are then advanced for production.  



Impact of Biotech 
Crops, 1996-2016
ISAAA 2016 Report: Global Status 

of Commercialized Biotech/GM Crops

Gene Editing

Gene ModificationPlant Breeding

Soil Microbes

Plant Breeding

5

Advances in Biology Accelerate Crop Improvements
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The incredible advances being made in the biological and data science fields can enable us to meet these challenges and respond to these changing demands.  It’s important to recognize these technologies and tools are reshaping, or perhaps “disrupting”, the ag-food chain from farm to fork, from seed to spoon!Plant BreedingIn order to grow more using less, farmers need a variety of seed choices to address their local needs – like managing changing weather, fighting plant disease and pests, and using crop inputs and natural resources wisely. I’ve seen a lot of changes since I became a Plant Breeder 30 years ago, and joined Monsanto 20 years ago. Our deepening understanding and growing knowledge of genetics – from all the incredible private and public research that’s been made available – has literally transformed the way we breed crops today. DNA marker and genome sequence information allows breeders unique insights into creating new germplasm combinations. Today we can literally breed gene by gene. Cost of sequencing has gone down dramatically.20 years ago, it cost billions of dollars to sequence the human genomeToday for less than $10 per sample, we can sequence enough of a corn genome to predict its yield potential in an early generation trial. This technology is broadly applicable to all crops, including vegetables and smallholder “orphan” crops.Automated technologies like Monsanto’s seed chipper machine can shave small samples from millions of seeds – so they’re still viable – and allow for each seed’s DNA to be analyzed without having to wait for the plant to grow. This allows our scientists to breed seed by seed – saving enormous time and cost and dramatically accelerating genetic gain over conventional breeding.
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Advances in Biology Accelerate Crop Improvements
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Gene editing:Gene editing is the next wave of technology innovation that is a growing area of researchIt is getting a lot of coverage in the scientific press and everybody’s talking about it, since it offers great potential across many industries, not just ag.Enables scientists to make precise and targeted improvements within a plant’s, or animal’s, or a person’s own DNASimilar to “Find and Replace” function in a word processing document, gene editing makes it possible to delete, replace or modify a specific gene to achieve a desired or improved characteristic. Gene editing tools, such as Zinc Fingers, Talens, CRISPR/Cas9, CRISPR/cpf1 will help scientists integrate desirable traits, like disease- and drought-resistance, longer shelf-life, or improved nutrition, into improved seed products with more efficiency and precision than ever.I see gene editing playing out very differently than GMOs. Back in the early days of biotechnology, Monsanto was one of the only players in the GMO space. In sharp contrast, gene editing is being researched today by many pharmaceutical and agricultural companies, universities, hundreds of startup companies…and even some high school science fair students! Nearly, 10K gene editing research studies have been published since 2010 (Web of Science Core Collection, as of May 2017). I believe the broad support for this science is going to make a big difference when it comes to both public acceptance and crop and geographic adoption. Importantly, since gene editing introduces changes identical to those achieved through plant breeding and selection, the regulatory approval process is expected to be significantly less than that required for GMO crops. After an expedited USDA consultation, the gene-edited anti-browning mushroom developed by a professor at Penn State University was cleared for commercialization. �
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Crop variation is the lifeblood of genetic improvement, and Crops naturally have variation for many traits. Historically, when developing new varieties, plant breeders have selected plants within a crop family with inherently better traits – However, gene-editing tools have potential to help these scientists direct crop variation to develop the most desirable traits in improved seed products more efficiently and preciselyAnd the potential to develop plant varieties which reduce the need for pesticides and fungicides, while also helping increase the amount of food farmers can growNumerous projects have already completed the USDA-APHIS Letter of Inquiry process and are deemed to be outside the scope of USDA’s regulations on genetically engineered organisms.   Recall that being outside the scope of USDA regulations does not provide an indication of the regulatory policy on gene edited products in other world areas or by other US agencies, such as oilseed crops with enhanced oil,  Non-browning Potato and mushroom,  Waxy corn (high amylopectin), rice and wheat with disease resistance, Corn with elevated leaf and stalk starch accumulation, Alfalfa with improved nutritional quality developed with TALEN technology, nd Soybean with Drought and Salt Tolerance developed with CRISPR/Cas9
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Onion Innovation Day 2018
24th January 2018 

• Over 40 Growers from Australia and New Zealand
• Global Seminis Onion Experts from USA, South Africa and 

Brazil
• Viewing of Seminis Pipeline

• Presentation on Precision Agriculture by Dan Bloomer
• Field Mapping and Drone Demo by Will Bignell

• Onion Farm Tours in Pukekohe region



Onion Innovation Day 2018



Onion Innovation Day 
• Growers learned more about Fusarium Basal Rot and 
Pink Root Disease and how resistance helps to minimize 
inputs and increase potential yields

• SVNH1752 – Trial Variety was a stand out within the 
Seminis pipeline with sowings each month from May to 
September with no bolters. #wideadaptability

• Currawong – showing superior characteristics in the 
early sowing period. Good size, shape and colour with 
storage capability for export.
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Thank You

For more information on varieties or the 
Seminis Onion Portfolio 

please see me after the meeting or at the 
Seminis stand in the Hort Connections 

trade show.
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