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			PREFACE – SHARING A JOURNEY
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			Comment in Amharic from a young farmer in Shoa, Ethiopia, translated below

			 

			“Crop diversity and crop harvest are a result of our creativity, ingenuity, and practices, rather than random occurrences.”- Abebech Abere

			 

			Crop plants move. They have since time began. Their journeys from their centres of origin and domestication into other parts of the world are fascinating. Crops adapted and diversified, and for millennia have supplied humanity with the bases for cultural vibrancy, livelihood security, and environmental sustainability.

			The ingenuity of our ancestors in crop domestication is equally fascinating. Our predecessors perpetuated crop intensification and diversification, increasing adaptive response capacity to unfavourable human and ecological variations and extremes; by so doing, ancient and modern seed custodians ensure societal and environmental resiliency and sustainability

			I am also profoundly fascinated by the diversity and heterogeneity of the agroclimatic environments – soils, climates, topography, and micro and macro biophysical resources – in which cultivated and non-cultivated plant genetic resources flourish and diversify. Their diversification extends in multiple dimensions – functional compositions, structures, processes, and complexities.

			To me, the rhizosphere (that portion of soil–plant environment deep in the soil profile where seeds resurrect to life) is mysterious and miraculous. Perpetuation of plant life is possible because seeds are life at rest. Thus, all starts with seeds.

			Agricultural biodiversity and agroecosystems were created through human action and natural selection and are intimately connected with the natural systems of earth’s biosphere. They have become the foundation of the agriculture and food systems as we know them today – a process both miraculous and scientific, and always deeply educational.

			I am writing as a first-hand witness to the miracle and the science as demonstrated by traditional and family farmers and Indigenous people. They work collaboratively within an agricultural biodiversity framework to meet the challenges of livelihood security and environmental sustainability on-farm.

			My education has come in the classroom and the laboratory and through my own extensive field-based research. But many of the most profound lessons have come on-farm in situ, from farmers who harness the wisdom and skills of centuries of farmers before them to produce an astonishing variety and quantity and quality of crops, often in difficult conditions.

			In my work as an agricultural biodiversity research scientist, I had the privilege to travel and to meet farmers and scientists in several dozen countries. Such exposure was a profound learning journey for me, one I share here for the sake of a sustainable food supply for the world.

			[image: ]

			Diverse agricultural landscape, Epheson, Shoa, Ethiopia

			My professional journey begins

			Right after the Earth Summit in 1992 I was commissioned to conduct field-based investigative research on factors maintaining crop genetic diversity in the northeastern central highlands of Ethiopia. The groundbreaking work generated numerous peer-reviewed scientific papers and research documents. The research had direct relevance to advancing on-farm in situ conservation and sustainable uses of agricultural biodiversity for food and livelihood security. Crucially, the research showed that any resulting initiative should be farmer led.

			That’s because farmers are experts. The research demonstrated that traditional farmers’ criteria and manner of selecting seeds and crops are scientifically sound and sophisticated and deeply rooted in their culture. They harness the synergy among seeds, crops, soils, climate, and each other in ways they have for centuries. By so they play a key role in ensuring human and environmental resilience and sustainability, both here and now and in the future.

			My research was multidisciplinary and multi-institutional. The overarching conclusion was that farmers and agricultural biodiversity are both essential for survival and posterity: to respond to unfavourable natural processes and to deal with the threats from inadaptable programs, investments, institutions, policies, and unscientific advocacy.

			My scientific field-based research gained from the Ethiopian agricultural biodiversity and farmers’ selection study generated many discussions in multiple arenas. It became a vehicle for extensive networking and exchanges, as well as training and capacity-building initiatives.

			The wider acceptance and application of the research created wonderful opportunities for me to forge collaborative partnerships with numerous farming communities around the world. Those collaborations included national and international research and development organizations that worked with farmers on agricultural biodiversity conservation. As always, we were seeking paths to livelihood security and environmental sustainability.

			I was fortunate to hold a series of professional posts: Research Fellow at the International Development Research Centre (IDRC); Scientist, Agricultural Biodiversity, at the International Plant Genetic Resources Institute (IPGRI, now Bioversity International); Research Scientist at University of Ottawa; and Agricultural Biodiversity Specialist at Unitarian Service Committee of Canada (USC Canada, now SeedChange). My role was to work collaboratively to provide training, scientific advice, and guidance, and to build capacity for developing and implementing agricultural biodiversity programs.

			These and other learning, research, and development organizations; NGOs; and farming communities shared a collective mission – the conservation and sustainable uses of agricultural biodiversity for livelihood and environmental sustainability. For this reason, I use the inclusive term “collaborative agricultural biodiversity program” here to refer to all the programs supported by different collaborators in different countries and in which I have participated.

			My duty travels, field-based research, and development experiences over the years have sensitized me to the cultural and scientific realities involving family farmers, Indigenous populations, and traditional farming communities. I come to them from a different cultural background. Despite our different cultural blessings, the Indigenous peoples, family farmers, and farming communities accept me and share freely with me.

			We communicate through the unifying language of agricultural biodiversity of soils, genetic and climate resources. These sustain all humanity regardless of our ecological and anthropological origins and our socioeconomic, political, and spiritual affiliations.

			As a result, I appreciate the dynamism, resilience, diversity, and heterogeneity of the pioneer agroecosystems. I deeply admire the farmers who have perpetuated agriculture and agricultural domestication and practices since the dawn of time.

			Examples from ten countries

			I invite you to travel with me to selected family farmers, farming communities, Indigenous peoples, and their agroecosystems in ten countries on both sides of the equator. We will explore how farming communities address livelihood and environmental challenges using resources internal to the system through functional collaborative work on-farm. 

			I am one of many fortunate envoys commissioned to spread the message of agricultural biodiversity. We all learn from collaborating family farmers, Indigenous peoples, and traditional farmers who created and nurtured genetic diversity for humanity.

			As always, we want to contribute in some way to the conservation and sustainable uses of biodiversity for livelihood security and environmental sustainability while mitigating the impacts of human- and nature-induced disasters.

			For this story, I have selected Ethiopia, Bolivia, Mali, Nepal, India, Burkina Faso, Timor Leste, Bangladesh, Cuba, Honduras as our hosts.

			A word of caution: the information provided here does not cover any entire country. Rather, we will visit a portion of each country where a collaborative agricultural biodiversity program was implemented, and I was an active participant.

			Many of these countries are centres of origin for cultivated crops and crop varieties. These locales also are primary and secondary centres of diversity. As such they are significant globally, regionally, nationally, and locally.

			By and large, the farmers nurture cereal, legume, vegetable, fruit, root, and tuber crops and their wild relatives. These crop genetic resources are known as landraces, i.e., farmers’ varieties. Naturally occurring grasses, herbs, shrubs, climbers, and trees are also cultivated in some agroecosystems.

			At the heart of the collaborative program are ancestral crops and survival crops. These are typically marginalized and neglected by outsiders and scientific communities, or discovered to be classified as underutilized, lost, or internally exiled. Yet the farmer–custodians themselves nurture diverse, heterogeneous, and complex plant genetic resources. That agricultural biodiversity is not only a source of livelihood and environmental sustainability but also of cultural pride, identity, and vibrancy.

			Collaborative programs operate in landscapes that are mountainous, hilly, open plains, savannas, highlands, and lowlands. As defined by the “moisture budget,” programs took place in arid, semiarid, sub-humid, and humid environments. Like farmers and their cultural practices, the agroecosystems are functionally diverse, heterogeneous, and complex.

			Both humans and nature threaten agricultural biodiversity and agroecosystems. Collectively the program projects are wrestling with multiple challenges: desert encroachment and desertification; food, seed, and variety insecurity; diet and nutrition and income insecurity; youth unemployment; loss of cultural and experiential practices and knowledge; genetic erosion and biophysical degradation; climate variations and extremes; and production and diversity losses to storage and field pests.

			Making things more difficult are unscientific advocacy; inadaptable agricultural and research policy, programs, practices, investments and institutions; and conflict, war, and civil unrest.

			All these challenges affect the security of livelihoods and environmental sustainability in the collaborating program countries. Yet the farmers report not only problems and threats but also how they use resources, primarily internal to the system, to seek solutions.

			As we traverse the fields in alpine mountains, hillsides, highlands and lowlands, open plain savannah, homegardens, and forest-based agroecosystems, you will meet busy farmers and farming communities. Collaboratively they are restoring lost crops and degraded biophysical resources and mitigating the advancements of desertification.

			You will also meet adolescent girls caring for thriving homegardens and other women managing marketgardens for diet, nutrition, and income security. In another setting, women are busy restoring seed systems and ably managing community seedbanks to ensure the availability of desirable planting materials to farming communities. Where losses to storage and field pests are rampant, expert women and men work collaboratively to strengthen crop selection practices and seed and grain storage systems.

			In the aftermath of a disaster, some farming communities implement participatory plant breeding to generate crop varieties resistant to climatic variations. Others in forest-based production systems embark on multiple land-use practices to generate non-timber forest products for household needs and for feeding stall livestock. Simultaneously they are transforming shifting cultivation (Swidden agriculture, or slash-and-burn) into permanent agriculture through intensification and diversification.

			You will see significant structural changes taking place, as farmers’ collaborative work is transforming nations’ agriculture from fossil-fuel–dependent to low-impact diversity-based cropping systems. Collaboration is also transforming seed sources and seed supply systems from government and multinational control to farmer-based secure systems.

			Against the backdrop of vast agricultural landscapes where industrial agriculture is heavily practised for the global market and profit, you will see Indigenous populations reinstating their ancestral way of life and cropping practices and systems. Their tools are collaborative training, capacity building, networking, information sharing, and resistance.

			These stories are beacons of sustainability, resilience, and transformation. They feature restoration, adaptability, and renewed capacity to respond to disaster. The farmers’ method is functional synergistic agricultural biodiversity work done collaboratively on-farm. Synergism is the farmers’ way.

			Awegechew Teshome
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			A farmer selecting sorghum head from a standing population for seed saving, Bati, Wollo, Ethiopia.
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			INTRODUCTION

			Crucial for the future: Crop diversity and full participation of farmers
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			Young farmers exhibit sorghum head seed to save for grain production, and for fresh green and sweet-stalk consumption.

			 

			Feeding the ever-growing human population around the world is a long-standing and ongoing challenge for humanity. Notably, the discovery of Mendelian genetics in the mid-19th century and the launching of the Green Revolution a century later led to agriculture’s greatest success in increasing the production and productivity of a few staple crops to feed that population.

			The gains have been achieved through the practices of intensification of specialization, extensification, and homogenization. The extraordinary success of agricultural technology has disproved the pessimistic view of the 17th-century Malthusian theory of population growth and food production.

			That same success has also generated unintended consequences.

			The focus on increasing production and productivity without concern for the environment has caused biophysical and environmental degradation. Addressing hunger without a focus on good nutrition also has fostered an epidemic of diet-related illnesses with severe health consequences for the human population.

			Governments, businesses, and many institutions controlling research overemphasized and invested in a few staple crops with narrow genetic bases. The result is loss of crop genetic materials of immeasurable value for future human and environmental benefits and adaptive capacity.

			Further, despite successes of agricultural technology, world agriculture now is facing enormous challenges for which crop diversity is vital.

			Unpredictable climate variability and extremes are aggravated by shrinking agricultural lands with increasing risks of biophysical degradation and genetic erosion. In the face of highly variable soil and climatic conditions and many sociocultural changes, it has proved neither resilient nor sustainable to cultivate only uniform/homogenous crops.

			Most of the challenges facing world agriculture emanate from denying the critical importance of crop diversity and from ignoring or denigrating traditional farmers. If we want agricultural resilience, sustainability, and adaptive response capacity, we must embrace heterogeneity and diversity in all forms. We must foster synergistic collaboration with family and traditional farmers and Indigenous peoples, and their diverse crops and cropping systems and practices are foundational to the resilience and sustainability we must have.

			Traditional farmers, family farmers, and Indigenous peoples use dynamic time-tested knowledge and cultural practices developed over the ages. To meet diverse and varied social and environmental needs, they employ diversity-based approaches and strategies along with their deep ingenuity. They successfully overcome multiple stresses and cultivate a diversity of plant genetic resources in highly heterogeneous environments.

			These ancient agroecosystems have been stewarded across varied landscapes and seasons by the domesticators, users, managers, and conservators. The agricultural biodiversity they preserved generates the heterogeneity of crops required for resilient and sustainable agriculture and food systems. This agricultural biodiversity perseveres as the only source of genetic variations. Further, the genetic material itself is supported by time-tested knowledge and cultural practices that can enhance the resilience and adaptive response of all humanity‘s food supply, including mechanized, commercial agriculture.

			In other words, traditional farmers are a source of hope for the world.

			To address today’s challenges, all agricultural systems in the world must scale up the quality, quantity, efficiency, and levels of collaboration. Synergy among family farmers, Indigenous peoples, scientists, and formal and informal systems can radically improve the adaptive response capacity of our agroclimatic resources. Authentic collaboration is how we can respond to changing situations and biophysical variations. Intensive shared effort can enhance livelihood security and environmental sustainability worldwide at a time when such action is urgent.

			The full participation of farmers and Indigenous peoples cannot simply be for the sake of political expediency, nor merely symbolic or a gesture towards decolonization, however valuable. Much more is at stake. The stories in this book demonstrate that the knowledge and practices of farmers and Indigenous peoples are essential to future agriculture of all kinds, everywhere in the world.

		

	
		
			LIMITS AND LIABILITIES

			The green revolution and industrialized commercial agriculture
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			Durum wheat seed in a farmer’s hand, Shoa, Ethiopia

			 

			Touted as a miracle and salvation for the world, the Green Revolution started in the 1960s to boost crop production and feed the increasing human population after WWII.

			Fundamentally it was a technology-based response to feeding the world. The development of productive short-strawed cereal varieties of wheat, rice, and maize led to a revolution of agricultural technology, based on irrigation and intensive agrochemical inputs.

			Green Revolution varieties produced impressive yields and became known as high-yielding varieties (HYVs). By looking only at the extraordinary yields in the short term, businesses, scientists, and policy makers promoted HYVs as the only way to feed the hungry world and reach food security. That error created a singular focus on new productivity-enhancing agricultural technology and drove its use across the globe, although it bypassed several heterogeneous and diverse agroclimatic regions, especially in Africa.

			One result of the Green Revolution is the homogenizing, commercializing, and industrializing of agriculture. Everyone uses the same varieties and grows only crops that can be easily monetized, and on a scale possible only through industrial approaches of equipment, farm size, chemicals, and irrigation.

			During the rush to adopt intensive and extensive agribusiness practices, biotech crops, and genetically engineered seeds, few recognized or gave significance to some of the consequences: loss of biodiversity and making the environment, including agricultural lands, more vulnerable to diseases, pests, and climate variations and extremes.

			The costs of homogenization and uniformity are now much more widely recognized. Despite its impressive production and productivity successes, industrialized commercial agriculture now faces strong public and scientific opposition, based on the priorities of human and environmental health, equity, resilience, and sustainability.

			Patents that create profits

			Undoubtedly the Green Revolution commercial agriculture has transformed many food-deficit countries into surplus food-producing, self-sufficient, and grain-exporting countries. However, profit-making distorts those benefits significantly.

			For instance, much of what now feeds the world is energy-dense but nutrient-deficient crops to profit the industry. Further, productivity-enhancing agricultural technology has turned food crops into export commodities focused on earning a profit.

			Communities in the global south are pushed into growing new high-yielding varieties of wheat, maize, and rice. They are provided with credit so they can afford to purchase the seeds and agrochemical inputs to cultivate the crops for commercial purposes. Moreover, all the public voices and authorities – governments, businesses, and agricultural institutions – aggressively promote the new high-yielding varieties.

			Consequently, diverse traditional crops are abandoned, the land is drastically degraded over time, local and regional food culture is devalued or denigrated, and economic disparity among farming communities intensifies.

			The single driving force for the Green Revolution industrial agriculture is the development and release of patented crop varieties. Patents create economic success and profit but tend to disregard environmental sustainability and sociocultural desirability and accessibility.

			As a result, food security has become increasingly and dangerously dependent on a handful of crops. Today, for example, more than 50 percent of the global requirement for plant-based protein and calories depends on just three crops – wheat, rice, and maize. Only a limited number of varieties are traded on a significant global scale.

			Research has documented that thousands of plant varieties remain across the world, cultivated in agricultural fields or harvested from the wild. But they are marginalized because they don’t fit modern homogenized agricultural practices that cannot manage crops that are heterogeneous and complex.

			Suicide by sterile and inadaptable seeds

			It is a surprise for many people when they learn that seeds produced by commercial agriculture are non-reproductive and cannot be saved or exchanged for replanting/resowing purposes. Because of technological designs and manipulation, farmers cannot save, replant, or exchange seeds.

			Modern agricultural biotechnology converts seeds into non-renewable production inputs: farmers must purchase them every season. The seeds depend on a package of greenhouse-intensive inputs of fertilizers, pesticides, and herbicides, which farmers must also purchase.

			Commercial seeds are certified, highly homogenized, with a limited lifespan, and suitable only for input-intensive agricultural production in conducive environments. The commercial seed system cherishes intellectual property rights (IPRs), biological “padlocks,” and eugenicist principles, all harnessed to homogenize agricultural production.

			Numerous complex agricultural regulations also restrict the right of farmers to produce, multiply, use, exchange, and sell the seeds of crops cultivated in their fields. Season after season, they must buy seed materials from national, regional, and international seed companies.

			The “terminator technology” that develops non-renewable hybrids and sterile seeds is a threat to the future of seeds, and to the future of farmers, food, and seed security. Basing the bulk of modern agriculture on sterile seeds is potentially suicidal for humanity.

			Farmers and their cropping systems are sources of raw materials of genetic resources; they are donors of genes and the associated experiential knowledge and cultural practices. The Green Revolution at work through commercial agriculture uses diversity as raw material for agricultural production and disease immunity and pest resistance but discards the key benefits of traditional diversity: adaptability to diverse sociocultural and heterogeneous agroclimatic conditions. Commercial crops are fragile and highly vulnerable to diseases, pests, parasites, and climatic variations and extremes.

			Besides being input-intensive, commercial crops are morphologically and agronomically characterized as highly uniform, stable, and distinctive (USD). A crop is uniform if it is made up of similar plants, each identifiable by registered characteristics. A crop variety is stable if it is programmed to reproduce the same characteristics each time the grower uses market seeds. A distinctive crop has certain characteristics to distinguish it from varieties already registered. These USD input-intensive crops are productive and suitable for harvesting and processing in the food systems from farm to fork.

			What is wrong and unacceptable is that poorly adapted genetically uniform and unsustainable crops with high greenhouse-effect impact are displacing crops that are locally adapted, genetically diverse and low-impact. Uniformity is replacing diversity, inflicting severe narrowness on the genetic basis of food security and environmental sustainability.

			The United Nations Food and Agriculture Organization (FAO, 2017) estimates that 75 percent of the genetic diversity of crops has been lost in the past century. To explain why, the FAO points to the widespread abandonment of genetically diverse landraces in favour of genetically uniform modern varieties (HYVs and hybrids) developed through Green Revolution commercial agriculture.
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			An Indian farmer holding fox tail millet on-farm

			Ironies, injustice, and farmers’ persistence

			By contrast, there are thousands of family farmers seeking to uphold diversity, sustainability, and environmental care in their practices and lives. Their work is increasingly important to the future of feeding the world. But farmers wishing to reproduce and replant crop varieties they nurture in their fields are under enormous official and commercial pressure to conform to commercial agriculture norms. If they can resist that pressure, they still face local and regional regulations.

			Industrialized commercial agriculture seed systems lack the sensitivity, knowledge, desire, integrity, and respect to serve family and traditional farmers, Indigenous peoples, and pastoralists – all those who practise diverse cropping methods in heterogeneous environments generating many varieties of crops, including diverse seeds that can reproduce themselves, and planting materials.

			Farmers use multiple selection criteria, but apart from their yield, biotechnologically engineered seeds do not have a broad range of desirable characteristics. Yet they are promoted as the only option. Consequently, seed saving is under attack or not practised at all. This not only thwarts farmers but also limits the multiplication, production, and sale of seed varieties that would be more diverse and still viable for commercial purposes.

			The irony is that farmers’ seed systems are central to the Green Revolution and to modernizing industrial biotech commercial agriculture and food systems. The seeds farmers have saved over centuries are the foundation of modern agriculture. Yet the same system poses the greatest threats of genetic erosion and displacements to the functional diversity of farmers’ seed systems.

			Seeds and seed diversity have been transformed from a common resource shared by farmers into a commodity under the central monopoly of corporations – agrochemical manufacturers and seed companies. Farmers lose ownership of the seed diversity heritage that they stewarded generation after generation.

			Preserving seeds for the next planting season has played a fundamental functional role in cultural survival, vibrancy, resilience, and continuity throughout agricultural history. Now, however, such vital practice is marginalized, displaced, and vigorously undermined. This severely threatens the collective rights of farming communities and seed sovereignty, as well as the mutual interdependence among diverse cultures and countries.

			Amazingly, despite the threats and actual displacement, traditional farmers’ seeds and cropping systems have proven highly resilient. In functional existence for ages, such systems still supply family farmers with high-quality, affordable, locally adapted, regenerative, and culturally acceptable seeds and planting materials. Their system cries out for collaboration to ensure sustainability and resilience in the agricultural production and food systems.

			Destruction of cultures and communities

			Decades of industrial commercial agriculture caused the disappearance of sociocultural institutions in rural communities. Intense Green Revolution practices transform agriculture from a peasant/family-based livelihood into a subsidiary enterprise. Farmers are dependent on loans and credits, and their performance is highly influenced by agrochemical and seed companies as well as extension services and volatile market forces.

			The practices realize significant productivity and production gains, but at the expense of diversity losses, economic disparity, environmental unsustainability, and sociocultural disintegrations.

			Excess production generates huge profits. But what makes a few industrialists very wealthy ruins the biophysical resources beyond repair, forcing family farmers to out-migrate in search of alternative sources of livelihood.

			Many farmers who made profits from commercial agriculture saw their profits converted to debts. Unable to pay their debts, many abandoned the enterprise and, in extreme cases, took their own lives.

			The Green Revolution commercial agriculture produced a massive exodus from farming, creating slums around cities and towns. Where agricultural production using human labour once generated active employment year-round, the slums were characterized by high unemployment.

			Meanwhile, another of the major losses in that transition was the disappearance of time-tested knowledge and cultural practices.

			Biopiracy – thieves, not creators, and unethical at the core

			Commercial interests use the immense genetic diversity generated by farmers to develop Green Revolution commercial crops and crop varieties. The modern varieties of Green Revolution commercial agriculture are all derived from diverse and heterogeneous landraces collected from the world’s centres of origin and diversity of crops and their wild relatives.

			Modern agricultural sciences have not created genes but reshuffled and recombined genetic traits through biotechnological manipulation techniques. It is not an invention at all: it is isolation, mapping, restructuring, and reduction of what has been created by farmers. Only farmers created agriculture and agricultural genes at the start of domestication, through selections of desirable genes from wild relative crop genetic resources in situ.

			But farmers receive no recognition of their ingenuity nor any collective rewards for their maintenance stewardship over the ages. This is biopiracy.

			This exploitation is grossly unethical and outrageous, using the diversity farmers have generated since the dawn of agriculture and then claiming patents and intellectual property rights based on the invention of traits derived from what they conserved.

			Diet and nutrition diversity

			The Green Revolution in industrial commercial agriculture has made highly refined, energy-dense processed food cheap and abundant. But the intensification, homogenization, and specialization of agriculture have also reduced diet and nutritional diversity. Commercial agriculture is a calorie-providing food production system that does not address diet and nutrition diversity and sustainable and resilient systems.

			The disappearances of local seeds go in tandem with the disappearance of family farmers and local food cultures.

			Although the causes of malnutrition are multiple and complex, one cannot explain away the finding that simplified, homogenized, and uniformed agriculture products are major contributors to obesity, diabetes, and other diet-related chronic illnesses.

			Collaboration here and now and the path forward

			Green Revolution industrial agriculture strives to achieve production and productivity and resistance to disease and pests. But it lacks the adaptive response capacity to regenerate, restore, and sustain itself in the face of rapid agroclimatic, sociocultural, and environmental changes. Consequently, for this generation, it is increasingly challenging to access sufficient, healthy, nutritious, and sustainably produced affordable food.

			Agricultural sustainability has different goals in traditional cropping systems than in Green Revolution industrialized commercial agriculture.

			Sustainability in traditional agriculture, such as in my study area, means stable yields; growing mixtures instead of monocultures, for reasons of harvest security; using genetic resistance and integrated pest management to control pests rather than using chemicals; and being practised in heterogeneous and often marginal environments to keep food production sufficient for the fast-growing local populations.

			Sustainability in commercial agriculture involves the growth of monocultures in homogenized prime agricultural fields. The system uses agrochemical inputs for increased yields, which are intended for global markets. The focus of modern commercial agriculture is on using HYVs and modern varieties in optimal environments. That focus precludes using marginal and heterogeneous environments and marginal but nutritionally and locally important crop plant species such as legumes and oil seeds.

			The agricultural sustainability promoted today, however, could benefit from collaboration between both these important systems for the better service of this and the coming generations.

			The industry can build the collaborative link by recognizing the functional role of farming communities. To generate and maintain genetic resources, it is in the industry’s own self-interest to encourage traditional farmers to continue to diversify, maximize, and stabilize production in highly marginal and heterogeneous agricultural habitats.

			Recognizing, respecting, and rewarding family farmers will allow modern commercial agriculture to become less dependent on harmful and expensive agricultural inputs and boost its yield
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