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Praise for The Accidental Seed Heroes

‘There can be few tasks more important than offering us a glimpse at how our broken food system might be reimagined, from the ground up; as ever, Adam does this brilliantly. A special, important book of hope, action and integrity.’

MARK DIACONO, food and garden writer

‘This is a fascinating insight into the world of breeding, growing and the preservation of endangered fruit, vegetables and cereals around the world. Adam takes us to far-flung places, and we are introduced to some remarkable people whose passion for their own local food culture champions traditional varieties while also breeding new ones. In his search for ‘deliciousness’ in the gardens and farms of tiny villages, it is possible to see how such underutilised indigenous produce can contribute to a more biologically diverse future in feeding us all. I loved this book and enjoyed the nice, short, easily digestible chapters, perfect for dipping into at your leisure – although I felt compelled to keep reading!’

ADVOLLY RICHMOND, plant and garden historian; author of A Short History of Flowers

‘If you’re a fan of growing your own food or just curious about where your veggies come from, The Accidental Seed Heroes is a cracking read. Adam weaves together engaging stories about traditional farmers (the real unsung heroes) who’ve helped preserve the diversity of crops we often take for granted. It’s a reminder of how vital this diversity is, especially as we face the challenges of a changing climate.

‘What I love most is how it bridges the past and present. Alongside the tales of heritage farming, Adam highlights modern plant-breeding innovations that focus on sustainability and flavour, without relying on a cocktail of chemicals. It feels incredibly relevant for gardeners today, whether you’re pottering about in a small urban patch or tending an allotment like mine.

‘This isn’t just a book about seeds or food systems; it’s an inspiring nudge to get stuck into the joys of gardening while understanding the bigger picture. A proper gem for anyone keen to connect their love of growing with the wider world of growing.’

ROB SMITH, author of Grow to Eat

‘Adam explores plant diversity in food production, past and present, and scrutinises future implications for food security. He skilfully distils a complex subject into clear, accessible concepts, travelling through countries and meeting scientists to untangle the political and commercial influences at play. Educational, inspiring and motivational, The Accidental Seed Heroes illustrates how, as individual gardeners, we have a role to play in fostering both local and global resilience in the food supply system.’

SUE KENT, TV presenter; author of Garden Notes

‘After reading Adam’s book, I won’t look at a handful of seed the same way again! A fascinating and enlightening read, beautifully told. The Accidental Seed Heroes delves into the history of breeding and how we ended up with seed superpowers dominating what we grow and eat. It then takes us on a journey of sustainability, resourcefulness, resilience and the expertise of the growers at the cutting edge. With everything that’s currently going on in the world politically and environmentally, this book feels particularly relevant.’

JOE SWIFT, garden designer; writer; presenter, BBC’s Gardeners’ World

‘From the moment you turn the first page, Adam invites you on a spellbinding journey around the globe, offering a unique perspective on food security and the critical role of seed saving. The book takes readers from the arid plains of Rajasthan to the lush landscapes of Ethiopia, introducing the passionate and inspiring individuals working tirelessly to safeguard the future of our food supply through the preservation and cultivation of diverse plant varieties.

‘The narrative is immersive, and Adam’s writing style imbues the scientific topic with a gentle, almost romantic air. If you’re someone who has never considered saving seeds before, Adam will undoubtedly change your perspective.

‘Overall, this book is a thought-provoking exploration that combines science, history and travel, leaving the reader with a renewed appreciation for the small yet powerful act of saving seeds. Whether you’re an avid gardener or simply someone concerned with the future of food, The Accidental Seed Heroes offers a captivating and enlightening journey into the heart of agricultural preservation.’

AUGUST BERNSTEIN, head tutor, Raymond Blanc Gardening School

‘What a timely and fascinating book this is. Adam Alexander has created an extremely important work that adds to the library of not only plant breeders but all gardeners and farmers. In truth, everyone should seek a deeper understanding of the origins of the foods we eat and the challenges to be faced in the future, and this book perfectly serves that purpose.’

CRAIG LEHOULLIER, author of Epic Tomatoes; co-lead, Dwarf Tomato Project

‘In this delicious travelogue, you will encounter memorable varieties with engaging names like Big Gogozahare sweet pepper, Honest Ærling’s Genuine Eating Pea and Awesome Emma tomato, and hear gripping stories about how they originate. You’ll meet the dedicated, passionate, unforgettable people who create and tend them, discover unfamiliar crops, such as enset, khat and maslins, and dishes from them like boula porridge, and learn techniques of crop diversification handed down from indigenous cultures all over the world, over countless generations. Those interested in enriching their cuisine will draw inspiration from Adam’s journeys and discoveries. Those drawn to the seed arts (growing, saving, selecting, multiplying and breeding) will be fascinated by the variety of available techniques, from the ancient wisdom of indigenous cultures to the most modern genomics and how the complex interactions between these varied models are impacting our food supply.’

C.R. LAWN, founder, Fedco Seeds

‘This is a really enjoyable book that should appeal to anyone who eats. Adam Alexander does a great job of explaining the problems with our current food system and how it’s providing us with bland, identikit vegetables and cereals. But, more importantly, he introduces and celebrates people across the world who are stewarding and developing the seeds that could form the basis of a better, fairer and tastier way to eat for all of us.’

KATE MCEVOY, co-founder, Real Seeds

‘In this riveting book, Adam Alexander points to the glories, creativity, fun and failures of the world’s plant breeders. We meet thousands of seed Davids sidestepping the seed Goliaths. We salute scientists who believe seeds are public, not private, property. We go to highlands and lowlands in countless countries meeting the frontline seed savers, unsung heroes of diversity, on whom our future food depends. His erudition and excitement are palpable as he shares what they, we and he can grow and develop. This is a hymn to the joys of planting and developing seeds for the common good. You’ll look at seed packets differently after reading this book.’

TIM LANG, professor emeritus of food policy, City St George’s, University of London

‘There is something about popular science books that can enchant me, and this one certainly does. The mixture of quite complicated concepts and real-life experiences is captivating. It is wonderful to be shown by Adam the importance of seed, local varieties and some of my favourite vegetables (and grains), and to be taken on stories from across the world and his own back garden. A beautiful book telling an important story.’

BRUCE PEARCE, director of science, Garden Organic
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Foreword


Seed saving is so precious to me. I’ve been championing saving seeds since I took on an allotment in 2011. At the time, seed saving was frowned upon. I was taken aback. To these veteran plot holders, it looked like I put a lot of effort into saving a handful of seeds. How to change generational mindset? Is it really that much effort?

When I first saved flower and vegetable seeds from our garden over thirty years ago, it was done without thought; you could say it was, quite simply, second nature. I was born and brought up in Lusaka, Zambia. My mother used to tend her vegetable garden daily. At the time, I missed something. As a young child and through my teens, I’d help Mum in the garden, but I would watch her and not see the absolute joy in her face as she wistfully walked along an avenue of 2-metre-tall pigeon pea plants that she had started from saved seed from our ancestral family garden in India. Her beady eyes always kept an eye over the aubergine and tomato fruits hidden among – or rather protected by – the abundant rows of lustrous marigold flower shades. One memory I fondly recall is her success after she experimented growing ginger and turmeric for a few years in Lusaka’s savanna climate. Witnessing an impressive harvest of ginger rhizomes from no more than a metre square in that small courtyard space is a moment that triggered my own interest in gardening and one that will always remain a precious memory.

Only when I started my own allotment garden did I understand my mother’s sense of pride. I am so proud of what she instilled in me. She saw an unkept patch of land outside her own small flower garden and turned it into a vegetable heaven. Mum always saved the seeds of what she grew. Even when the crop was unsuccessful, she saved a few seeds from that harvest. That was essential work: saving folk variety (farmers’ variety) seeds. She would always say it was her link to her heritage.

After living in Lusaka for over forty years, my parents retired back to Gujarat, India, and moved into an apartment. But that didn’t stop my mother – she took her collection of saved seed with her. Walk onto their balcony and you’ll not only find her beloved holy basil plants but also her experimental vegetables. Whenever I visit my parents, her garden always comes up and her eyes light up. She reminds me of why she would ask us to help her in the garden. How she used to love experimenting, trying to grow the vegetables she grew up with in India or had simply found in the local markets. She saved, swapped, shared and collected seeds! Gardening was – is – her passion, and I am now living it for her. I loved our garden in Lusaka. It was my thinking space. It became my escape. Little did I know her gardening ethos would rub off on me in the way that it has. I wouldn’t be where I stand today! Enough said. I am her daughter!


In Adam’s first book, The Seed Detective, he brought our attention to heritage seed varieties and their value. In this book, prepare yourselves to understand that it’s not just the forgotten art of seed saving but the loss, or the near loss, of many heritage seeds that we need to be concerned about. But are they lost? Throughout this book, Adam’s thorough research and findings has shone a light on some incredible individuals who have been saving seed and, quite frankly, I believe it will help us understand our heritage seed. We are a great nation that has jumped onto the ‘save the pollinators’ wagon. The message is wide and, more importantly, the message is clear. We have changed our practices and banned chemicals to help them thrive. With the same gusto, how about we all climb onto the ‘save the seeds’ wagon? If we all take some small seed-saving steps, we will bring some giant changes for food crops.

Using One’s Loaf, Adam’s chapter on bread and its many guises, struck a huge chord with me. A simple grass or grain that started life in the Fertile Crescent (see Wheat and Us on page 54). Throughout this chapter, I kept thinking of where the next batch of flour for my chapati or bread rolls will come from. Modern cultivars of wheat are seen by commercial players, governments and big business as the answer to the world’s hungry population – the twin goals of intensive farming and maximising profits mean that farmers are pressured into choosing these specifically bred seeds. Thankfully, as Adam discovers, there are heroes out there who are saving the last remaining open-pollinated and tasty folk varieties. We learn, thanks to Adam for sharing this, their motivation: it’s not about money or mass production but quality and heritage. This couldn’t be more true. We are what we eat! Words are not enough; this chapter has genuinely moved me and how I see all grains. Thank you, Seed Heroes.

I’ve not told Adam this, but he is my accidental seed hero! I first came across his work when I joined the Heritage Seed Library over a decade ago. Since then, he continues to inspire me. Not only to save seeds but to enjoy the taste of these so-called forgotten crops. To champion these heritage varieties and folk varieties, and to make them even more relevant in today’s fast-grown food fields. The way Adam champions seed-saving work gave me the strength and bravery I needed not to feel afraid to champion seed saving, whatever the genus or variety.

Thank you, too, to everyone mentioned within the book. Every chapter strikes a cultural, ethical and sustainable message that we must all take note of. Thank you, the Accidental Seed Heroes, I applaud you all.


REKHA MISTRY
Head Gardener at Haddon Hall,
TV presenter and author of Rekha’s Kitchen Garden









Introduction



Nature, ere she gives up, makes a violent effort to reproduce.

Isaac Anderson-Henry, Transactions of the Botanical Society (1867)




The landscape was green, the terraces sculpturing the rolling hills and mountains with their human imprint. At 2,000 metres elevation and 5 degrees north of the equator, the air was warm and fresh from recent rains – the grey clouds, like brooding monsters, scuttling across the sky. In that moment, a more perfect climate for growing crops seemed hard to imagine. On this convivial Sunday morning my lovely driver, Ermias, had dropped me and local guide Genale Geyato at his village, Mecheke. It nestles in the centre of a UNESCO World Heritage Site, the Konso Cultural Landscape in southern Ethiopia, and what this most beautiful of regions has to teach us all about sustainable agriculture and plant breeding cannot be overestimated. I had come to this remote corner of the country to see how traditional agroforestry is practised and how the genius and hard work of the farmers have ensured a resilient and stable food supply for the last eight hundred years.

The indigenous people of this region maintain and cultivate their crops in a land of terraces. In all of those eight centuries, despite the fact that the soil is thin and requires constant husbanding, Genale told me they have never once suffered from famine, nor have they had their land degraded by erosion due to drought or flood. As we strolled along the narrow paths and among the round mud and thatch houses of Genale’s tribe, an old lady carrying a bouquet of deep purple sorghum seed heads slung over her shoulder – destined to be turned into a refreshing and tasty alcoholic beer I was soon to savour – walked past us as a gaggle of curious kids gathered around. What the farmers tending to their terraces told me about maintaining the genetic diversity of their crops, about living in a world of food insecurity where the smallest deviation in the weather – rain coming too early or too late, or there being too much or too little of it – could prove fatal, left me humbled and in awe. As with other indigenous farmers around the world, I sit at their feet. That admiration, coupled with a curiosity to understand more about the choices we have in how we develop and maintain the crops that will nourish all of us as our climate changes, and a wish to acknowledge their wisdom and skill, has led me to write this book. The farmers in this region have been selecting, improving, maintaining and celebrating the seeds of their harvests for centuries; theirs is just one example of how different approaches to plant breeding offer more hopeful routes to a future where we can feed ourselves, and not at the planet’s expense.

In my previous book, The Seed Detective, I told the stories of many vegetables’ journeys from wild parent to cultivated offspring and their place as history on a plate. In this book, I don my seed detective homburg once more to uncover the remarkable stories and check out the flavours of a new generation of crops that exist because of a passionate and committed cohort of breeders and growers, both traditional and modern, around the world. They are showing the way forward, not only championing traditional varieties, but breeding delicious new ones that are fundamental to a sustainable future for our planet. Meeting these people and savouring the delights of their creations, I am filled with a sense of optimism. We can and do breed crops that will feed us as our climate becomes ever more extreme and unpredictable – and that are not dependent on chemical inputs, monoculture and uniformity. Maintaining and improving traditional crops and breeding new cultivars* that do best in low-input growing systems – ones that require little or no use of chemical fertilisers in order to flourish – and that are seen as a public good should be our mantra. They should stay firmly in the hands of indigenous farmers, independent local breeders, and eccentric, obsessive and passionately committed amateurs and professionals who believe in freely sharing their work.†

The world needs this essential counter to the hegemony and hubris of a globalised and commodified system because, since the middle of the twentieth century, plant breeding has been focused on creating cultivars that are designed to deliver greater yields within a system of monoculture. This has created an existential threat for us all because this system has bred out diversity and resilience within our most important crops, with the result that they become ever more susceptible to catastrophic failures due to climate change, pests and diseases. As we shall see, embracing a diverse and holistic approach to breeding is fundamental to ensuring nutritious and plentiful harvests in a changing climate, drawing on the best of science, invention, curiosity and our deep, past knowledge. Not to mention the pursuit of deliciousness. The characters that feature throughout this book – the crops and the people who nurture them – inspire solutions to breaking the current model, in which seeds are considered to be intellectual property, controlled by patents and owned by a handful of giant agribusiness monopolies. I cherish seed as a common resource that all the world should be able to access freely. Seeds reinforce our diverse cultural identities, and a celebration of the place of plant breeding, in all its forms, lies within the stories in the following pages.

In talking about different cultures and parts of the world, one of the challenges has been to avoid lumping entire regions into binary categories in order to describe their approaches and philosophies towards breeding and maintaining the crops we rely on to survive. Terms like the West and the East, the developed or developing world and others, which some might consider pejorative, are all describing economic activity and status. Over the years, they have created much noise, misunderstanding and debate. Although they are far from being perfect because of their use within an economic context, I have chosen to use the terms Global South and Global North to describe a particular reality: where homogenous monoculture farming is practised extensively – but not exclusively – in the wealthiest countries of the northern hemisphere and the antithesis of this approach is seen to be employed more extensively – but also not exclusively – in the southern hemisphere. I do not use these terms as economic indicators.



A Changing Climate in Plant Breeding

‘You’re an accidental plant breeder whether you think so or not!’ said Carol Deppe, the godmother of American plant breeders and author of the plant breeder’s bible, Breed Your Own Vegetable Varieties.1 I had been in touch with her as I embarked on writing this book because plant breeding was a subject I knew virtually nothing about. I was keen to understand something about the work of the Open Source Seed Initiative (OSSI), which was founded in the US in 2012. At the time of writing, Carol is its chair, and their mission is ‘maintaining fair and open access to plant genetic resources worldwide in order to ensure the availability of germplasm [seeds] to farmers, gardeners, breeders, and communities of this and future generations’.2

Up till this point, in the thirty-five years I had spent collecting, saving and sharing seeds, I had presumed all I was doing was maintaining varieties, ensuring that the seed I saved was the same as the seed I had sown. I hadn’t thought that continually selecting seeds from the first fruits and pods to ripen was a form of plant breeding; that varieties I had been saving over many generations and that were very happy growing in my corner of South Wales had become locally adapted – so-called landraces, or farmers’ or folk varieties (FVs).‡ According to Carol, I now qualify as a backyard breeder because the decisions I make about the seeds I save mean my crops change too.

Since the middle of the twentieth century, a combination of highly mechanised farming, continuous cropping with monocultures and increased dependency on high-yielding homogeneous cultivars of the three most important crops in the world – wheat, rice and maize – has resulted in a 90 per cent reduction in the genetic diversity of our food. Just five giant agribusinesses breed and sell 40 per cent of all the seed in the world. Their business models perpetuate the use of monoculture as the solution to producing more food at the expense both of greater diversity and innovation and of small, local and highly adaptive breeding. Dependency on homogeneous, genetically narrow cultivars that are grown as monocrops is a high-risk strategy. A single pathogen can wipe out swathes of crops because all the plants are identical and any chink in their genetic armour is easily exploited. A warming world is creating an ever more benign environment for new and deadly pathogens and pests to evolve. As I hope to show, although there is a place for this form of modern food production in certain places, as a model it needs to be replaced with a suite of solutions that ensure innovation puts people and planet first.

So, as we enter the second quarter of the twenty-first century, can we realistically look forward to a point in the next twenty-five years where plant breeding is no longer a monopoly? Is the tide turning? I believe there are compelling reasons to be hopeful. Indigenous and traditional farmers from the Global South, hobby farmers, academic institutions, amateur and professional breeders with an emphasis on seeds best suited to organic growing, frequently working together, are maintaining, developing and breeding new cultivars that are fit for purpose: crops that are nutritionally dense, delicious, need less water and can cope in more extreme climatic conditions. Driven by altruism and collaboration, these people are working with wild relatives, local varieties, FVs and older commercial varieties. For the most part, their new varieties are open-pollinated – pollinated by wind or animals – and ‘breed true’, meaning the progeny are identical to the parent and the grower knows the seeds in the packet are what the packet says they are! Using a combination of traditional methods and technologies, alongside a diverse number of approaches and local solutions to restore food security – the ability to feed ourselves in the face of regional or global conflict, weather disasters and with less dependence on a globalised food system – means we really can improve not only our health but the planet’s too.

In the following pages, I look at the diverse approaches to plant breeding that are employed across many different species and types of crop. They fall into two distinct types. The first is phenotype breeding, which is based on considering a plant’s morphology – its observable characteristics – transferring pollen from a male flower to a female one (usually with a small brush), a technique first used by botanists and scientists three hundred years ago.§ Phenotype breeding also includes mutagenesis, the forced mutation of a plant using either chemicals or radiation, a popular and successful breeding method that has been in place for at least one hundred years.

The second type is genotype or molecular breeding. This includes transgenics: the transfer of genes from one species into another, which is the basis of all forms of genetic modification. This is different from genetic engineering or genome editing, which is the transfer or removal of genes between individual plants of the same species. In the same way that when I am fertilising a courgette flower I use a paintbrush to transfer pollen from a male to a female plant, geneticists (modern plant scientists) use the equivalent of a pair of scissors or a scalpel to edit genes within an organism’s DNA. Another tool is marker-assisted selection, also known as marker-aided selection or MAS. This is a technology that looks at DNA-based genetic markers within a plant’s genome – its genetic barcode – and identifies those that are associated with specific traits the breeder wants to include in their new cultivar. MAS has, until now, been used almost exclusively by geneticists. However, with genetic sequencing facilities at universities being made more widely available, conventional breeders are starting to use this amazing tool to speed up selections of varieties employing classical phenotype breeding. It is democratising plant breeding in the Global South, especially with so-called ‘orphan crops’, which feature in many of the following chapters. ¶

We don’t all need to become backyard breeders or even, like me, accidental ones; as growers, we don’t even need to eschew many of the modern hybrid cultivars our seed catalogues are stuffed with. As citizens I am not suggesting we boycott those same uninspiring specimens that populate our supermarket shelves – though you won’t catch me buying them. After all, it should be first and foremost a matter of personal choice what we decide to grow and eat. I just want that choice to be better informed and infinitely more diverse and enjoyable. But will new, independently developed strains of fruits, vegetables and grains sustain us all, not just with nutritious and delicious food, but as part of the solution to combating climate change and returning fertility to our soils and biodiversity to our land? I passionately believe they will.

My quest to find and savour the crops that can and must be part of building diverse, resilient and nature-friendly solutions to feed the world has taken me to Rajasthan, the US, my own backyard in Wales, across Europe to the remote regions of southern Albania, and into the southern part of the Great Rift Valley of Ethiopia. Throughout my travels, I have come face to face with crops as exotic as they can be prosaic: lettuce, peppers and chillies, aubergines, wheat, onions, beans, peas and tomatoes. Also, indigenous crops, such as enset, tef and sorghum – staples for millions in the Global South – and traditional cereal mixes known as maslins, which provide resilience and a harvest in the face of extreme climate events. Finally, I include one of the most important and delicious of fruits that exemplifies the challenges and complexities in different approaches to breeding: the apple.



A Taste for an Identity

‘What do you recommend I grow?’ It’s the one question above all others that people ask me. Impossible to answer without knowing something about the poser of the question. My first response is always, ‘What do you like to eat?’ This is as much to tease out what matters to them on both a culinary and a cultural level as to understand the circumstances under which they are planning to breed, grow and consume their beloved crops. This matters because feeling a connection to our food – its provenance, its place in our own stories and identity, its flavours and uses – becomes the starting point on a journey where we care. I care very much because I feel connected to what I grow and eat. I believe that the route to a healthier world is to celebrate foods that are local to us, that enhance biodiversity and have natural resilience to pests and diseases: crops that can evolve and cope with the inevitable extremes of a changing climate. All of us who grow vegetables and save seeds are part of the solution, whether we like it or not!

I feel empowered by my association and connection with varieties that matter to me; not only because they benefit me nutritionally and taste great, but because they connect me to a positive journey towards a more sustainable and healthy world. It goes without saying that it all starts with seeds – those that evolve and adapt as we and our world do. Seeds strengthen our connections to what we grow and eat; they are intrinsic to our identity and our future. So, the first questions I ask those you will meet in the following pages are, ‘Is it delicious?’ and ‘Why is it important to you?’ Two things that we might also ask ourselves and that have led me on a journey to discover how many exciting, inspiring and empowering people there are out there; people who offer hope and insights into a future for our world that is rich with flavour and amazing foods: a solution to a carbon-neutral planet by mid-century. I hope that sharing this journey with me will instil in you the same feelings of hope I have that great things in the field of food production are already making the world a better place for all living things.




	*  The term cultivar – ‘cultivated variety’ – describes a plant that is the result of selective breeding between two known parents; most commercial varieties bred in the last one hundred years are cultivars. This is different from a variety, which arises as the result of a non-human induced crossing, accidental pollination or mutation. Despite this distinction, the two terms are often used interchangeably.


	†  I use various terms to describe types of amateur and professional breeders throughout the book. Open-source breeding is an approach that allows and encourages other breeders to use new cultivars in their own breeding programmes without recourse to patent protection or licensing. Freelance breeder describes anyone working independently outside commercial and mainstream organisations.


	‡  A landrace, or farmers’ or folk variety (FV), is defined as a plant population with a limited range of genetic variations, which is adapted to local agroclimatic conditions and which has been generated, selected, named and maintained by traditional and indigenous farmers. These terms are more or less synonymous; for simplicity’s sake I have used FV throughout this book.


	§  This type of breeding can be variously described as conventional, classical or traditional plant breeding; I use all three terms throughout the book and consider them fully interchangeable.


	¶  Neglected and underutilised indigenous crops, usually grown by subsistence farmers, are described as orphan crops by plant scientists and ethnobotanists.












CHAPTER ONE
Breaking the Mould
A Brief History of Plant Breeding




A process for breeding of plants or animals is essentially biological if it is exclusively based on natural phenomena such as crossing, selection, non-targeted mutagenesis or random genetic variations that occur in nature.

Definition of classical breeding under Austrian law




Until the middle of the nineteenth century, farmers around the world were doing two jobs: growing crops and working as plant breeders. Not in the way we currently might think of breeding, by deliberately crossing different varieties of the same species, but through a process of selection through observation. Today, this tradition continues in many parts of the world, especially the Global South. But for the Global North this dual role has been long forgotten, thanks to a revolution in plant breeding that began about 150 years ago.


From a Common Good to the Property of a Multinational

Seeds have been shared, traded and continuously selected for traits the farmers want since the dawn of settled agriculture about twelve thousand years ago. This ensured that local adaptation was an ongoing process, producing seed that could flourish in a fluid climatic environment. Even as the climate heats up and we experience ever greater and more frequent extremes of weather, having locally adapted varieties ensures not only greater food security but also an environment of cultivation that goes hand in hand with evolving valuable changes in our crops. As long as farmers were plant breeders as well as food producers, seeds were considered as ‘commons’ – public property, of benefit to all. Their place in the economy of agriculture was recognised as a public good. It’s very different now. Not only are the major crops that feed us treated as commodities, assets of global trade, but seeds are too.

Our attitude to plant breeding started to change two hundred years ago. By the end of the first quarter of the nineteenth century, a new generation of ‘natural scientists’ had emerged. They were botanists and the first plant scientists to apply a systematic approach to breeding; one intimately bound up with improvements in farming technology and industrialisation.



A Missed Opportunity

Britain was the first country to start a fully scientific approach to plant breeding. It began in the early 1890s when Dr John Garton (1863–1922), who had worked in the family business as a seed merchant, set up R. & J. Garton with his brother, at Newton-le-Willows in Lancashire. He understood that some plants were fertilised through cross-pollinating and others by self-pollinating. With this knowledge, he began an extensive breeding programme, systematically crossing thousands of combinations of different varieties of cereals on the family farm. His first success was an oat he named Abundance, which went on sale to farmers in 1892. This new approach, which Garton called ‘scientific farm plant breeding’, caught the attention of academics and the Royal Agricultural Societies of England and Scotland. They understood that his methodology had the potential to create an endless number of new and distinct varieties of cereals.

From the start, John Garton believed that what he was doing was for the public good. He created a great diversity of new varieties, which were grown across the British Empire and that he originally hoped could be distributed for free. His work was of great interest to the British government, not only because security of cereal production was critical but also because his speciality, oats, were considered of international importance to the British Empire and also the US. The fact that his research was not dependent on public funds also helped perpetuate a narrative that governments needn’t always fund development of these major crops. Nonetheless, the British government established the Board of Agriculture in 1889 and, in exchange for the new department supporting his research and breeding programme, Garton offered to give them his entire body of work, so long as they would make seeds available to farmers, preferably free of charge, otherwise at market prices.

Despite enthusiastic support and endorsements from fellow agronomists, botanists and research scientists, who hoped the government could see the benefits to the Empire, the Board turned down Garton’s offer, saying there was no precedent for this model of public and private partnership. In his introduction to his company’s 1899 spring catalogue, Garton wrote:


Our efforts in this direction not having been successful, and as we were not in a position to undertake the work of distribution ourselves, we have placed [R. & J. Garton] in the hands of a Public Company, and we trust that the continued efforts made by us on behalf of the British farmer will be fully appreciated by him, through his support of the Company responsible for the distribution of the seed of our new breeds of agricultural plants.



In 1898, the family business went public with many investors being farmers, and Gartons Limited was born. It was listed on the London Stock Exchange in 1947, and folded in 1983.



The American Influence

Early in the nineteenth century, the constitution of the Columbian Institute for the Promotion of Arts and Sciences in Washington DC proposed the creation of a botanic garden to collect, grow and distribute plants of North America and countries around the world that might contribute to the welfare of the American people. In 1842, the United States Exploring Expedition to the South Seas (otherwise known as the Wilkes Expedition) brought back a collection of living plants. It formed the first permanent collection for the United States Botanic Garden in Washington and seeded the idea of an institution that was to be of fundamental importance to the development of plant breeding: the United States Department of Agriculture (USDA). It was charged with delivering a national programme of seed distribution to farmers for them to grow on and use as breeding stock.1 In 1843, the secretary of war, James Porter, had pine boxes put on board all US ships to enable the collection of plants and seeds for the benefit of American farmers. For the first time, a government became involved in plant research and development. At the start of the American Civil War in 1861, there were greenhouses in Washington DC stuffed with East Asian plants – including fifty thousand tea plants (Camellia sinensis) and fruits like lychees, grapes, figs and pomegranates – all with a view to seeing how they could be added to the diversity of crops under cultivation in the US. Plant material and seeds from East Asia were much sought after because the area’s climate was similar to that of the southern states of the US. Other crops of particular interest were soya beans and cereals such as sorghum and even opium poppies, which it was believed could become important cash crops for American farmers.

In order to kick-start a revolution in food production and the development of improved varieties, the US government provided seeds free of charge to a variety of growers including a new generation of wealthy horticulturalists – hobbyists and enthusiastic amateur plant breeders – with a particular interest in vegetables they could grow in the eastern states. Recently arrived immigrants from eastern Europe, who were transforming agriculture in the Midwest, were also important recipients of these seeds and were particularly keen to grow wheat varieties that they were familiar with from home. Many farmers and growers reported the results of growing these new imported varieties to the government, whether successful or otherwise, and there was always a demand for more seed. All the improvements and developments of new wheat varieties were thanks to farmers.

The advent of the Civil War seriously disrupted the provision of free seed. Many Americans objected to the policy, some seeing it as elitist and partisan – a reflection of the political and social divisions of the time. But probably the biggest change was in the mindset of the beneficiaries of US government policy: the new entrepreneurs among nurserymen and women and plant breeders who were trying to improve seed quality and diversity, which they could make a commercial success of. They accused the government of competing unfairly with them by funding plant innovation from the public purse. They believed the federal government had no business being involved in research and developments in plant breeding and seed production. Now seeds were seen as a product of commerce, a source of profit, rather than a shared resource for the common good – a ploy that was to be used again with further innovations in plant breeding.

Despite this prevailing view among plant breeders, the actions of the federal government led to an explosion in new seed businesses. Their creations were open-pollinated and there was no copyright on the products of plant breeding. Anyone could grow a crop, save the seeds and sell them or give them away if they so chose. This all changed early in the twentieth century when the greatest revolution in our understanding of plant breeding took place: the discovery of genetics.



Britain Takes the Lead

For the last thirty-five years of the nineteenth century, the work of the biologist and Augustinian friar Gregor Mendel (1822–1884), who described the rules of inheritance through his work with peas in Germany, had been ignored. His paper, ‘Versuche über Pflanzen-Hybriden’ (‘Experiments on Plant Hybridisation’), published in 1865, remained largely unread until three independent researchers – the botanists Erich Tschermak from Austria, Carl Correns from Germany and Hugo de Vries from the Netherlands – published their responses in 1900. In the same year, the British biologist William Bateson (1861–1926) presented Mendel’s paper to the Royal Horticultural Society (RHS) and organised an English translation, which was published the following year. Bateson admired Mendel’s work, which was considered controversial at the time, writing a defence in 1902. In 1905, in response to a request to Cambridge University for the foundation of a professorship into the study of heredity, Bateson suggested a single word that would describe the work: genetics. The rules of inheritance that Mendel discovered would now be applied in a systematic way to develop entirely new crop varieties. Consequently, a new player entered the scene: the scientist. The farmer no longer held sway; instead, someone in a white coat working in a laboratory became the new plant breeder, moving ever further away from the farmer’s field and onto the trial plots of institutions. As in the US, business took an interest, seeing seeds as offering commercial opportunities and profit. Seeds became a commodity.

With Mendel’s insights finally embraced by plant scientists, the UK’s place in advancing research and development into new varieties of many crops that offered improved yields and resistance to some diseases took off. The Plant Breeding Institute (PBI) was founded as part of Cambridge University’s School of Agriculture in 1912. Its first director, Rowland Biffen (1874–1949), was already a pioneer in applying Mendel’s laws of genetics with advances in wheat breeding at the start of the twentieth century.

Developed along similar lines to the USDA, the National Institute of Agricultural Botany (NIAB) was established in Britain in 1919 as a purely scientific research element of the PBI. Its focus was on commercial improvements in new varieties. The institute was privatised by Margaret Thatcher’s Conservative government in 1987, the result of an ideology that believed, much as American seed producers had a hundred years earlier, that agricultural research should be funded privately rather than by the taxpayer. At the time, 90 per cent of all wheat under cultivation in the UK had been developed and bred at the PBI. The NIAB was not included in the sale; only the plant breeding elements of PBI, which the multinational consumer goods company Unilever snapped up for £66 million. It sold the business on to the American agricultural specialists Monsanto a decade later for £320 million – a prime example of a government selling its assets at a knockdown price, and one that was very profitable for Unilever and its shareholders. In 2004, Monsanto sold its European cereals business to RAGT, a French company that started life as a cooperative in 1919 and today is working with German pharmaceuticals and biochemicals giant Bayer to develop hybrid wheat. The NIAB was privatised in 1996 and is now a charity, supported by its members, made up of farmers and plant breeders. It remains a globally important independent research organisation in plant science, crop
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