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Who has been with me throughout this journey into seedtime


The wood waits, as if its most precious sap were stillness.

—John Fowles, The Tree



AND FOR MY CHILDREN:

Levin, Rowenna, and Liam

AND JOSH’S CHILDREN:

Willa and Ezra, the next generation



Fair seedtime had my soul . . .

—from The Prelude, by William Wordsworth
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PROLOGUE
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Variations on a Theme

First Variation

A community that has chosen to share in fieldwork and the ritual of harvesting is entitled also to share some honest discourse. A friend, after reading one of my letters to members of our community farm, wrote me a sprightly, scolding note: “Why are you wasting your time out in those fields? You are meant to be a man of letters!”

I quite like that phrase, “a man of letters”—it’s a little archaic, perhaps, but suggestive of a true vocation. Without intending to, at least consciously, I seem to have forged an identity that takes equal sustenance from the soil and from literature—plants and words spring into being like the musical notes of a red-winged blackbird returning to voice the spirit of March. My impulse to write, and to care for plants, is born out of the same impulse in the blackbird’s throat—to bring the thing into being, whether it be a call or response, a comment, a question, or a celebration. I am not alone in my homeland—the intersection of language and landscape has long been a source of inspiration in American letters.

On the land and in my study, I treasure my daily encounters with both seeds and words. I originally conceived of this book as one man’s experience of the practice of two disciplines, though as I began the journey, I came to realize that such an approach could miss the urgency of the story. This story is rapidly evolving and the stakes, for those concerned about biodiversity and ecological integrity, are high. I approach the story of seeds not from a library or a laboratory but with my feet accustomed to contact with the soil. As a writer, I am influenced by the words of an Aztec poet: “My heart is sprouting flowers in the middle of the night. . . . ” As a farmer, my labor is inspired by the action of a plant coming to flower and producing seed for the next generation.

This book, while drawing on scholarship and research, is primarily intended to be a discovery, though I didn’t foresee that our alienation from the natural world would play so central a role. In The Bow and the Lyre, the Mexican writer Octavio Paz observes: “The poet does not choose his words . . . when a poet finds his word he recognizes it: it was already in him.” Seeds, like words, are encoded with a hidden genetic landscape that is individual to the species, and encyclopedic.

If we look at the world of plants as a topographical map, seeds are everywhere—at the foundation of mountains, at the source of rivers, and scattered over sandbanks and fields. Poetry can be found there, too—it appears within the cold water of a mountain stream, on the surface of a tidal pool, or on the face of a bank of soil dotted with the nests of swallows. As I experience almost daily, to enter the realm of seeds is to witness a kind of magical reality, one that germinates out of the soil. Much of the institutional framework that we have created to steward that soil—from the original promise of the land grant universities to the industrial agricultural system itself—threatens to sacrifice not only that magical reality but also the source of our daily bread.

In the words of Cary Fowler, head of the Global Crop Diversity Trust: “We are in the midst of a mass extinction event in agriculture, at precisely a moment in history when diversity for further adaptation is most needed.” As we face the challenges of climate change and the loss of prime agricultural soils, we need a diverse seed supply to counter the unpredictable and the unknown. Instead, we continue to lose plant species—and the seeds of the future—at an alarming rate.

We can all begin to access this story through the language of the spring wind and summer rains, through the life force in a handful of silt loam, and through the tireless and careful work of some extraordinary individuals, true keepers of the earth. We should also gain some familiarity with the language and laws recorded by our universities, courts, and corporate players that either encourage or inhibit ecological actions. Octavio Paz comments that “words behave like capricious and autonomous beings.” In my experience, his lyrical observation also applies to seeds.

Second Variation

For years, I have compiled notes on the mystery and magic of seeds, and my notebooks are filled not only with quotations from other writers but also with practical observations intended to enhance my abilities as a sower. That word—sower—may for some suggest the painter Jean-François Millet’s pastoral image of a contented laborer, cloth bag draped over a shoulder, scattering seeds of grain across a tilled field. We can identify the time and place that the painter portrays—mid-19th-century France—but the image of the laborer traversing the field is timeless. As a species, we have been collecting, saving, and sowing seeds for thousands of years; the stories, the art, and the data depicting our relationship with seeds are abundant, and, like seeds, scattered around the globe. And yet, it is probable that the routine task performed in Millet’s painting is unrecognizable to many 21st-century citizens.

Though our lives still depend upon the viability of the crops we choose to preserve and disseminate, knowledge of seeds has become increasingly specialized among a handful of agrarians, scientists, and activists. In an age obsessed with industrial efficiency, it is prudent to acknowledge the danger, along with the gifts, that accompanies technological advance. The poet William Blake, writing near the dawn of the Industrial Revolution, wrote this simple, instructive proverb: “In seedtime learn, in harvest teach, in winter enjoy.” The quiet wisdom of Blake’s words (somewhat muffled in the year 2013) is validated by 10,000 years of humans practicing agriculture.

At one period of my agrarian education—unconsciously inspired by The Sower—I donned a cloth satchel to scatter a mix of grains and legumes as a cover crop over our fields. The experiment was brief; it is much more efficient to strap on an EarthWay seeder—a sort of lightweight seed bucket that is held against the chest like an infant carrier—and to turn the crank to spin out the seed. Even the tiniest of seeds, like clover, can be spun out with some precision in all directions. Throughout this task, the sower is in contact with the earth, as seeds fly out from the hopper to flick against hand, arm, and sandals, then to settle in furrows in the soil.

As the number of cultivated fields on a farm tends to multiply, the method for efficiently spreading field crops inevitably must change. At Quail Hill Farm, our community farm in Amagansett, New York, we accomplish the seasonal task of sowing cover crops by emptying bushels of oats, rye, or winter peas into the 6-foot-wide hopper of a landscape seeder, or into the 12-foot-wide grain drill. Each implement is lifted for transport, then lowered in the field and pulled behind a tractor. Still, despite the mechanical improvements, the most satisfying aspect of the job is tactile—extending your arms into the deep hopper to sift together oats, beans, buckwheat, or clover.

Similarly, when I seed the row crops by hand—acres of them—there is always a moment of fresh recognition and connection when I pour carrot seeds, or parsnips, arugula, or raab, into the well of the hand-pushed seeder. Annoyed at any number of obstacles to a smooth routine—the seeder must be oiled, the soil preparation is inadequate, a shower suddenly appears, racing from the ocean—I am delivered to the present by Blake’s refrain: “In seedtime learn . . . ”
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I HAD THE LUCK to be in London in early spring 2011 when a substantial portion of the Tate Modern turbine hall was the setting for Chinese artist Ai Weiwei’s graphic exhibition Sunflower Seeds. The Tate Modern, on first thought an unlikely setting for a museum, is in fact the perfect canvas for Weiwei’s work. This massive building, built along the Thames in two phases between 1947 and 1963 to house electricity generators, was originally known as the Bankside Power Station. The building was designed by Sir Giles Gilbert Scott, the man who also designed Waterloo Bridge, university libraries in Oxford and Cambridge, and the red telephone box. The power station was retired in 1981, and in 1995 the architects Jacques Herzog and Pierre de Meuron were chosen to convert a generating plant into gallery space for the Tate Modern’s collection.

The turbine hall serves as a dramatic, enigmatic entrance into the world of modern art. Weiwei planned his exhibition of seeds to be interactive; early on, visitors were invited to walk, sit, or sprawl on top of the 100 million porcelain seeds that covered the floor of the turbine hall, roughly the size of a football pitch. It was the artist’s desire that the public be allowed to touch and reflect on the productions of people and of nature, the individual and the collective, industry, art, and famine. But by mid-October of 2010, the Tate, concerned with the health implications of porcelain dust, closed the exhibition to foot traffic. Still, seen from the floor above or walking beside a football field of seeds, Weiwei’s moving statement required the viewer to contemplate the paradox.

These sunflower seeds—yes, 100 million of them—were produced in the town of Jingdezhen, 1,000 kilometers from Beijing, by 1,600 Chinese artisans. Weiwei’s commission brought employment to a village without work, a village that once supplied the emperors of China with objects of fine porcelain. Ultimately, his art, from conception through construction, is a commentary on the social and political landscape of his country, where industrial progress dwarfs individual rights. Actual living seeds—collected, saved, and transported around the globe—possess similar symbolic power, often as a result of and in reaction to political oppression and hegemony. Though Weiwei’s sunflower seeds will never germinate in soil, each porcelain husk embodies the transformative power of art.

I paced it off—100 million sunflower seeds spread 6 to 12 inches deep occupy floor space roughly 200 feet long by 70 feet wide. Each porcelain seed was hand-painted in Jingdezhen with a thin brush, two strokes per seed, as nature paints the seed husks of helianthus, the sunflower. Weiwei’s statement is not subtle (imagine the weight, the transport of millions of clay seeds to the Tate Modern); I am reminded of another line by London’s own William Blake: “Eternity is in love with the productions of time.”

Looking down on a floor filled with seeds in the heart of London, I questioned what the writer Barry Lopez refers to as “our distance, both real and imagined, from the natural world.” The thread that connects us is delicate. Now I travel back in my mind to my encounters with helianthus—to the sound of a seed plate revolving, to the husk that clings to the first germination, the stem that rises 12 feet out of silt loam, the brilliance of a sunflower face turning to face the sun. Weiwei’s seeds, evocative of the oppressive power of the state, also speak of the promise of human hands, able to fire and paint a husk of clay or to place a seed into fertile soil.

For seeds hold promise. Imagine the weight of stalks rising out of 100 million seeds, of the pollen becoming available to bees, of the rich oil held in the flesh of the seed kernel. There is a fabric of relationships available to us encoded in seeds, a timeless refrain that the poet Rumi hears as “a greeting from the secret ones inside.” Enfolded into this book, after years of learning to read the field, is my desire to practice listening. If you are as rooted as a ‘Mongolian Giant’ sunflower, or as a bending alder in a meadow, or as a bristlecone pine in mountain gravel, Rumi reminds us, “the branches of your intelligence form new leaves in the wind of this listening.”

Third Variation

Seeds are often given wings, to assist their journey and to ensure another generation. It took several hundred million years or more to move from the birth of a single cell to the evolution of seed cones to the formation of seeds, and yet we now take for granted this magnificent dispersal—the language of transport of the plant kingdom—as if it were simply a mechanical inevitability rather than a mysterious gift of time. When the wings of a maple seed take off on the wind, or the cotton wings of a milkweed seed break from the pod to fly for another patch of soil, it is as if a word goes forth, an original phrase but also an echo of an ancient earthly melody.

The life force within a seed is equal to the force within a word poised for articulation; it draws the poet inside. Just as the memory held within each seed is activated and responds to light and the changing temperature of the seasons, when I write, I can feel the first breath of a melodic line before it is nourished into expression. The germination of a seed is speech, given substance.

One of the smallest seeds we have in our farm larder is also one of the most useful and graceful: clover. Of this vibrant legume, the Buddhist teacher Robert Aitken says: “Clover does not think about responsibility . . . clover simply puts down roots and puts up leaves and flowers . . . it comes forth and its response to circumstances is to give nourishment.”

Between two patches of garlic (35,000 cloves in all) last autumn, I seeded a mixture of buckwheat, a little rye, and clover that would germinate in the shade of the other grains. The buckwheat took the lead and rose to 3 feet, flowering white and in abundance to attract our bees and other local pollinators. Then the rye grass stood up in the cool nights it prefers. Unseen, underneath, the tiny clover seeds put out a few leaves and began to spread across the soil. A seed contains an embryo, a miniature plant awaiting the moment of transition. Seed leaves store food within the endosperm—the seed coat—that will nourish the seedling plant when it emerges. As defined in Flora, an encyclopedia of plants, “A seed, in essence, is a tiny plant in suspended animation sealed up in an environmentproof coat.” The beauty of clover is the slow, steady growth that carries the nourishment forward to feed the soil in another season. In my experiment, the buckwheat died off with the first frost, the rye held on over winter, and a sea of clover arrived in late spring. When I mowed the green sea in May, clover rose in measured waves to claim the soil.
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SEVERAL YEARS AGO, I traveled to Sand County, Wisconsin, to address a convention of land conservationists in Madison. The writing of the mid-20th-century conservationist Aldo Leopold was inspired and refined by the spare landscape of Sand County, where he came to write his “Land Ethic” not far from the meandering banks of the Wisconsin River. In this Nordic riverine place, Leopold wrote that land is not merely soil, “it is a fountain of energy flowing through a circuit of soils, plants, and animals.”

To offer a blessing for the first organic meal served to this annual “rally” of 2,000 conservationists, I turned to the language of Leopold and of the poetess of Wisconsin’s Black Hawk Island, Lorine Niedecker. Quiet and subtle, their words rise and fall with the breath of the land and water they were part of. When Niedecker writes “Sun, turn the earth once more . . . ,” she is aware, as is Leopold, that “the circuit is not closed . . . it is a sustained circuit.” Hold a seed between finger and thumb and you are part of the circuit that leads from the soil to the food to the table. After a visit to Aldo’s shack (not yet modernized, luckily), I sat under a stand of trees to write of this resonant place, and a shower of pine needles came down on the wind to cover my words. The harmony created by cranes in the distance and a small leather-bound notebook laced with pine quills became a basis for this book.

Now I am also compelled to write in response to the urgent needs of planet Earth and to recover some sense of balance in our understanding and care for the land, in how we choose to manage and distribute seeds and to grow the food that sustains us. Though I am a sower, I also enter the world of seeds through the voices of other writers, “fostered alike by beauty and by fear” (Wordsworth’s phrase). “A strong song tows us,” my former teacher, the poet Basil Bunting, wrote, and “blind we follow, rainslant, sprayflick, to fields we do not know.”

As we travel farther into space and crowd the earthly space we have, this is also the time to recognize the beauty in the architecture of our soils and the transformative seed language born of these soils. If we accept our role as “mere citizens” of the biological community, as Leopold defined it, then the genetic wisdom carried in a seed kernel is an invitation to nurture our collective future, not to manipulate ecologies or markets. Miguel Altieri, the noted agroecologist, has written: “The kinds of agriculture with the best chance to endure are those that deviate least from the diversity of the natural plant communities within which they exist.”

I listen to the call of a mother wren in beech woods, the crack of a hickory branch in a thunderstorm, the race of a shard of ice from a frozen shelf of sand, and these sounds speak to me of what we have been given and who we are. As a farmer, I am a reader of the natural world, and my response is to listen with a “passionate intensity” (W. B. Yeats) and to give back nourishment. As a writer, I recall Samuel Johnson’s beautiful phrase “Words are the daughters of earth,” and I search for fair seedtime to find word roots that will blossom and reveal some greenery.
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Planting words, like seeds, under rock and fallen logs— letting language take root, once again, in the earthen silence of shadow and bone and leaf.

—David Abram, The Spell of the Sensuous

CHAPTER 1

Furnished with Wings and Plumes

ENCAPSULATED IN EACH SEED is a story, a story held in a state of rest until released. Only with significant patience and effort can we interpret this language, which gradually is revealed as the cotyledons, or first leaves, unfold from a seed’s invisible center. A plant’s coming into being, or maturation, is such a quiet progression that we tend instead to focus on the fruit, the colorful prize of production and the vessel of taste. To grasp the whole story, however, we will have to look at the structure of a flower, how plants have evolved to attract pollinators, and how a flowering plant produces seed. Our entire food supply is a gift of the angiosperm revolution—the magnificent event that introduced flowering plants to the world 140 million years ago—and our health and food futures are entwined with the way in which we choose to nurture or manipulate the seeds of that natural revolution.

I agree with the sentiment expressed in the opening pages of Henry Hobhouse’s 1985 book Seeds of Change: “ . . . the world cannot evolve solely through actions consciously willed by man.” Hobhouse urges us not to dismiss plants as “less than fundamental to history.” More recently, Michael Pollan, in The Botany of Desire, suggests that the plant world may have far greater control over us than we could ever imagine. Most of us, when we do think of this relationship at all, presume that we comfortably inhabit the role of conqueror.

Years of working in the field with plants and planting seeds each season have taught me otherwise. Often, when I enter a field to inspect or to cultivate a given plant species, I am “called” to tend to another species I had forgotten or had passed over. Garlic is a crop that seems to dominate my entire work schedule—at least until I have weeded, fertilized, and mulched to the satisfaction of this allium (A. sativum var. ophioscorodon).

It is because of my daily work in the fields that I am aware of this other time: seedtime. A farmer relies on both intuition and experience to build fertility into a field, to bring a crop to fruition, or to establish a field of grains—oats, buckwheat, rye, or red clover. It is much more difficult to discern the precise syllables latent within a seed embryo. To do that, or at least to attempt to, I am led beyond the crop rows to the adjacent hedgerow, where I can observe the beauty and diversity of wild seeds.

We need wildness, but wildness needs space. It also, increasingly, needs us. In their book Shattering, longtime agricultural activists Cary Fowler and Pat Roy Mooney praise the value of diversity within agricultural systems:

The future of agriculture and the very survival of crops depend not so much on the fancy hybrids we see in the fields, but on the wild species growing along the fence rows, and the primitive types tended by the world’s peasant farmers in the centers of diversity.1

Jack Harlan, agronomist, plant explorer, and author of Crops and Man, is even more vehement about the role of uncultivated species in our survival: “Wild relatives stand between man and starvation.” His point is that plant breeders, professional and amateur alike, will always require genetic variation when selecting and breeding plants to build resistance to pests and disease, and that variation is often to be found in species growing on the edges of cultivated fields or on undeveloped or preserved land. The future of our food is quite literally in the hands of man, to conserve wildness not only in land but also in plants. These wild relatives provide resilience and inspiration to our inbred cultivars (those plants developed through systematic breeding).

The story of seeds is now so interwoven with our own story, and of how we have chosen to manipulate our environment, that it behooves us to trace the evolutionary history of flowering plants and seeds through all the variations of dispersal. In my imagination, I am swept up on the wind within a galaxy of pollen grains—though in my study, I am content to follow Henry D. Thoreau through his work “The Dispersion of Seeds,” as he records how a seed journeys by the “agency of wind, water, and animals.” (Faith in a Seed, Thoreau’s neglected manuscript published some 125 years posthumously in 1993, includes this essay.) The opening chapters of Darwin’s On the Origin of Species (published in 1859), a book that strongly influenced Thoreau, also discuss the dispersion of plants and animals across the earth.2 Darwin’s description of this process reveals breathtaking observational precision:

Seeds are disseminated by their minuteness—by their capsule being converted into a light balloon-like envelope—by being embedded in pulp or flesh, formed of the most diverse parts, and rendered nutritious, as well as conspicuously colored, so as to attract and be devoured by birds—by having hooks and grapnels of many kinds and serrated awns, so as to adhere to the fur of quadrupeds—and by being furnished with wings and plumes, as different in shape as they are elegant in structure, so as to be wafted by every breeze.

The variation in the shape and structure of seeds is a fascinating story in itself, and the diversity in their size is impressive. Orchids reproduce via microscopic seeds—one tropical orchid seed capsule can contain 3,750,000 seeds. At the other end of the spectrum, the planet’s largest seed, the Seychelles nut (coco de mer), can weigh up to 45 pounds.
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THROUGHOUT MOST OF the history of agriculture, each farmer was by definition a seedsman. It was the man or, in many cases, the woman in the field who selected the strongest plants and collected and saved the seeds to ensure another harvest. The relative success of this vocation was as unpredictable as life itself—given the powerful influence of weather, affecting both plant growth and seed storage. But the point is that the knowledge of plants and food production was a shared knowledge among growers and eaters. Gradually, as we approached the era of industrialization and specialization, this fluency in our shared ecology slipped away, and with it an incalculable biodiversity. Seed companies eventually replaced farmers in the field as the keepers and purveyors of seed. As seed production became more centralized, on-farm (in situ) breeding and seed selection diminished, and the indigenous wisdom of generations began to fade. How many of us can name the difference between an open-pollinated plant and a hybrid, let alone understand the implications of our present industrial systems for our food supply? If we retrace the story of seeds to the waters and soil of origin, as if observing the emergence of seed leaves from an embryo, we will glimpse a shared identity. We are, after all, fellow travelers on this earth and dependent on each other.

Our public debates—concerning health care, chronic disease, and obesity—are just now beginning to acknowledge the role of food and how we grow it. A recent letter from Slow Food USA begins with this:

Our broken food system is at the heart of nearly every crisis we face. The way we eat and the way we farm are devastating our society, our health, and our planet. Americans of all
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