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PREFACE





In mid-March 2020, California became the first state to order its nearly 40 million residents to stay home and all nonessential in-person businesses to close down in an effort to stop the spread of COVID-19. Cases of the novel coronavirus had been in the news, at first sparingly and then ever more urgently, from January to that moment in March, so the crisis response was not a surprise, but the halting of life as we knew it was as novel as the virus.


My partner, John, and I were traveling in the early days of a long-planned speaking tour as the concern and confusion regarding the crisis reached its first fevered pitch. Tour events disappeared in front of us wholesale. But my first thought upon hearing about the California lockdown orders was not “How do we get home?” or “How do we keep from getting sick?” or “How do I stem the ebbing of my work and income?” As gardeners, our first thought was “We need to order seeds.”


We were not, apparently, the only gardeners to have this instinctive thought. When I got online the day after the lockdown orders, before being able to get on a flight home, “Out of Stock” and “Back-ordered” popped up on our computer screens over and over again from our favorite organic seed sellers: Redwood Seeds, Peaceful Valley Seed, Territorial Seed, Fedco Seeds, Hudson Valley Seed, Seed Savers Exchange, Southern Exposure Seed Exchange, Kitazawa Seed, Johnny’s Selected Seeds, Baker Creek Heirloom Seeds. As a gardener, to feel a sense of scarcity in the seed supply was an alarm bell ringing—and ringing loudly in my mammalian brain, triggering survival anxieties, and triggering a determined instinct to engage with my own survival. Our collective survival.


Seed is important: botanists know this, ecologists know this, farmers and horticulturists know this, and most gardeners have a pretty good basic understanding.


But, if many of our (human) species are overwhelmingly “plant blind,” even more of us are stunningly seed stupid—many of us are not sure exactly how they work, how they’ve evolved, how they are being handled at legislative, commercial, or perhaps most importantly, cultural levels, and why this matters.


In the midst of climate crisis, a precipitous rate of biodiversity loss in our world, a global pandemic, attendant financial chaos, global social-justice reckoning, and now the most globally reverberating war in the last 50-plus years, we as humans, and in the United States as an industrialized society, are being offered an intense short course in what we need most in this world, what is in fact essential to our lives: community, family, health, dignity, clean water, clean air, access to some open space and sufficient food are all unquestionably on this list of essentials. Foundational to clean water, clean air, and sufficient food are … plants. Foundational to the vast majority of plants on our planet—the seed-bearing plants (yes, there are non-seed-bearing plants. More on that soon)—are their seeds: the smallest form of, the very essence of, these plants.


In this bizarre moment of colliding urgencies for life as we have known it, we are collectively being offered an opportunity to remember and really understand the essential importance and power of seed in our world: for food, for medicine, for utility, for the vast interconnected web we include in the concept of biodiversity and planetary health, for beauty, and for culture, whatever that might mean to us.


This recognition of the importance of seed on micro and macro levels did not just happen in March of 2020 with the COVID-19 pandemic in full form, with increasing climate extremes of the last several years, or with the Russian invasion of Ukraine disrupting geopolitical stability and global food security and health.


On the contrary, the stewards of the “seed world,” that dedicated sector of our independent plant-engaged world, have been sounding the alarm and preparing the soil for a likewise global seed-literacy and seed-protection revolution of sorts for many years.


The seed world is rich with scientists, spiritualists, growers, activists, and protestors who have been keeping seed alive, accessible, shared, and safe. These seed stewards have been preparing for the battle ahead as seed (its integrity, its diversity, and our open access to it) has become increasingly threatened. These seed keepers have been declaring loudly to all who would listen why we should join in the work to know and care for seeds ourselves as one of the most proactive steps we can take to rebuilding our human food systems, our social systems, and the global ecosystems of biodiversity on which we all depend.


Since the 1980s, when the first GMO seed patent was issued, and the 1990s, when reporting began in earnest about seed supply strategically (and stealthily) being consolidated into the holdings of large agribusiness-chemical corporations, the smaller seed sowers, growers, banks, and knowers have been recording and responding. Their strategic, heartfelt, ground-level actions—documenting, saving, sharing, and protecting seed—protects us all.


As I write this in mid-2022, I have been struck by an image in the New York Times of the largest wildfire on record in New Mexico, and specifically of one Paula Garcia, executive director of the New Mexico Acequia Association, a nonprofit protecting traditional, historic, and cultural irrigation waterways. In the face of the fire, the first thing Paula packed in order to evacuate was a large jar of maíz de concho seeds, shared through generations in her family; I am struck by the news of Russian forces targeting fields and silos of grain and seed in Ukraine, and the bombing of some or all of Ukraine’s national seed collection in Kharkiv, the tenth largest collection in the world, supplying seeds to breeders around the globe, including Russia. Our important but often frayed connections to seed have always been important, and this needs to be far more visible to more of us if we are to protect them for future generations.


If water, air, soil, and fire are the four primary elements, it takes seed as a fifth element for humans to make the first four equal life here on earth. Seed is life.


I hope my own journey here through veins of the history, biology, social and cultural arc of seed in the United States, seen through a lens of my own life, will inspire readers and gardeners to be ever more loving, knowledgeable, vigilant, and proactive in your own advocacy on behalf of our connection to the natural world. Starting with the seeds you buy, the seeds you sow and share, and the seeds—literal and figurative—you save. You, your garden, and other relations have a green and growing stake in the future.


—Jennifer Jewell, Butte County, California, May 2022
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INTRODUCTION


To See Ourselves in Seed





A seed is the dormant dream of a new life.


A hope, a prayer, the smallest version of an entire life.


Creation stories the world over are often germinated from just one green life—seed or seedling—nourishing and making possible all other lives who are then able to reproduce and radiate out from there.


In a heavy old wooden chest that sits at the foot of my bed, among the many treasures tucked inside is a green felt tree shape onto which one or the other of my daughters in their second-grade year pasted the little shapes of birds, a nest, leaves, and fruits. At the bottom, she has pasted an abridged excerpt from the parable of the mustard seed from the Christian Bible, Luke 13:18–19: “What is the kingdom of God like? And to what shall I compare it? It is like a grain of mustard seed that a man took and sowed in his garden, and it grew and became a tree, and the birds of the air made nests in its branches.”


I like the tree, the bird life, the seed references. Though we are not a religious family, and I am not a religious person, it is not lost on me now that seed is to plant life what a messiah is to Western religions: the alpha and omega, the beginning and the end, and the beginning again.


Posted in my home office is an old Welsh proverb: “A seed hidden in the heart of an apple is an orchard invisible.”


The notion of it, a seed, and the very act of it, to seed, permeate our collective cultural fabric and imagination. Seeds are the flesh of life and one of the smallest visible units of its meaning, they are the future of that flesh and meaning, and they hold the metaphoric bounty of it all wrapped up in the enormous diversity of their relatively tiny forms.


Linguistically, seed is a wildly and fascinatingly compounded word in the English language—think seed money, seed bed, bad seed, seed stitch, seed pearls. We seed clouds, we seed thoughts, we seed imaginations, we seed fields of athletes. As a gardener, I was intrigued to learn that in athletics, seeding players dates back to the 1800s when tennis first began distributing players by ability more equally across the span of a competitive series so that the best players didn’t compete directly until the end of the competition, increasing interest for both players and audience—and mimicking the idea of planting the seeds or seedlings of the biggest plants at the back of a garden bed so as to not outcompete and overshadow the smaller specimens in the front.


There are seeds of love, seeds of war, seeds of hope, seeds of success, and seeds of change. We spill our seed in intimate union (the Latin for seed being semen), ecstatically or recklessly; we become seedy in self-neglect; we go to seed in our senescence and old age. These linguistics are fabulous. And profoundly pregnant with possible meaning. This parallel, just like seed itself, holds an abiding interest for me. Why is this so?


No doubt similarities exist in other natural processes or aspects of the plant, animal, and geological spheres, but it occurs to me through just these simple linguistic observations that we as humans understand ourselves better in some small way as a result of our metaphoric identification with seed. We—humans and the seeds that surround and support us—live distinctly different and yet interestingly parallel lives.


This all speaks to the capaciousness of the figurative as well as literal cultural importance of these life-bearing forms. And to their symbolizing our larger understanding of life itself, carried in these smallest individually viable versions of our planet’s seed-bearing plant lives, which make up more than 96 percent of all plants.


Many seed keepers describe seed as embodied prayers for the future from the past, full of adaptive and encoded history of time and place, full of the history of peoples, places, and cultures, full of environmental lessons and learning, all of which imbue surviving seed with strength, with resilience.


In this way, the state of our seed reflects who we are as people. One measure of who we have been and who we will or could be.


Seeds are the holders of the genetic ingredients and recipes ensuring biodiversity in our plant lives across ecosystems everywhere. These plant lives are arguably the basis on which a vast majority of other life forms are built and dependent.


Successful seed set is an indication of health, vigor, and vitality. A barren landscape is a common theme of many world myths indicating that the divine has forsaken us humans, wherein all is lost and doom imminent. I have heard it said that good seed set is the point at which we know we as humans have passed the great test—we have assured future food stores and will reap the reward of a bountiful harvest.


In the fifty-sixth year of my life, as a gardener and human, I immersed myself in the study of seeds as one way to understand more my own path through the greater life of which I am but a very small part.


I have been a student of seed, like many of us, for the entirety of my life; in some ways, I have been a student of seed since I popped the first white oak acorns into my young self’s pocket while visiting grandparents, since I blew my first dandelion into the wind, hoping the seeds would fly off to find (and grant?) my wishes. More professionally, I have been a student of seed since moving to Northern California in 2007 and beginning to study the natural history of this new-to-me region in my roles here as mother and woman, as gardener and citizen, as native plant garden curator at the Gateway Science Museum in Chico, California, and as creator and host of the public radio program and podcast Cultivating Place: Conversations on Natural History and the Human Impulse to Garden.


But this most recent discipleship and immersion is different—catalyzed by great losses in the world: by the Camp Fire of 2018 in my home region, followed by the COVID-19 pandemic and the long overdue social-justice turmoil and hoped-for awakening of 2020 and 2021, which also marked back-to-back and unusually hard drought and fire seasons in interior Northern California—a region accustomed to both drought and fire, but not like these seasons of both.


My most recent personal study has been catalyzed as well by important thresholds in my own phenological life: my daughters both fully fledged in this time period, I undramatically moved out of my own childbearing (seed-bearing) years, and I passed the age my mother had attained when she died. I found myself with a growing number of questions, and deep griefs, and few answers.


Readers may wonder why the resulting ruminations and lessons on seed are nestled inside this quasi-memoir structure of a year in my life. What are seeds if not a microcosm of the stages of being that mirror our own lives? And what are our lives if not contextualized by the larger life cycles on this planet?


These phenological checkpoints in my life—the death of my mother, my own mothering, partnering, menopause—are pure parallels to the lives of the plants around us. When we recognize intimate similarities between ourselves and another, we care more.


When we are separated from this complex relationship, when it is sanitized into sterility for us, we all lose. As a gardener, I ardently believe that in re-seeding these intricate, delicate and brilliant, stubbornly persistent relationships there is hope for me, for us, and for them.


I began this purposeful immersion in October of 2020 with the harvest and end of the growing season and the associated “new year” as recognized by many cultures’ calendars, which coincides patly with my own birthday in early November.


Over the years producing Cultivating Place and writing my first two books, my mind has been expanded by most people I’ve spoken with, their passions and knowledge driving my own curiosity to continue learning. Their insights into our growing world so often simultaneously offering insights into our human condition—and into how to perhaps better tend both. But with recurring consistency, it has been the seed of the garden, of the native landscape, and the seed keepers of all kinds who I have felt most drawn to, and it is to all of them that I listen most closely to find the universal lessons in the particular. To separate—as it were—the chaff from the seed.












SEEDING:



THE END AND THE BEGINNING
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OCTOBER



The Energetic Nature of Seed







NEW MOON, OCTOBER 16


FULL MOON, OCTOBER 31







OCTOBER 16


Just past the autumnal equinox of late September, I am sowing seeds for winter greens—lettuce, arugula, spinach, and rainbow chard; carrot seed went in at the end of August. By the end of this month, we will plant out the season’s garlic bulbs as well.


I try to plant in accordance with the season and by the phase of the moon, setting out each kind of annual seed at a time when the length of day and the energetic lunar pull will best support each seed’s own way of growth, putting faith in the power of these celestial bodies to positively impact our planet’s seasonal cycles and our plant and soil friends for my own little vegetable patch as they have for the entire earth for eons.


This keeps me in touch with the seasons, the moon phases, our planet’s position in time and space—my own position in time and space.


For the long view—far beyond the life cycle of my human self—the mature native oak trees here know best. They are “planting” their acorns with abandon right now. The ground is covered in the beautiful plump fruit, and the seed inside will grow powerfully both up and down. Those that survive the first year, and then the first ten years, will provide food and shelter for many, many other lives—floral and faunal—for the next 100 to 200 years, if not more.


This perspective of the one and the many, the here and now running inside future here and nows, a single season inside a century or centuries of seasons—this is all held in an acorn resting, still, in the palm of my hand.


OCTOBER 29


It is hot in the canyon, in all of interior Northern California, again today. And dry—so dry. Dust storm clouds rise behind the car as I drive the winding dirt road. It is unseasonably warm for this late in October, although what is seasonable or not seasonable seems in constant flux now. Humidity levels are in the single digits most days, while the thermometer rises into the high nineties, low hundreds still.


The soil is tired. The oaks and manzanita, toyon, scrub of the slopes and even the grasslands of the lower flats in this small canyon are tired. In this summer-dry climate, though many native plants and animals are adapted to summer’s heat and know enough to go dormant to withstand the lack of resources in this season, everyone is tired. Before early autumn’s lapsing light has begun reducing the chlorophyl in the nondormant plants for the season, with this prolonged heat and drought, all the greens and even the summer browns that form the normally harmonious plant palette of this place look pale and wan. Shadowy, bloodless versions of their normal painterly selves.


The north wind is up and with it an edgy electricity is in the air. An alertness holds the collective attention. We are all listening and straining to hear: the oak and pine trees, the creek, the canyon creatures—from bumble bees to squirrels, hummingbirds to vultures, deer to turkeys, these last two being frequent companions in the grassland—we all listen. The bear, coyote, rattlesnakes, and mountain lion are no doubt edgy too—waiting, listening—but they are out of sight (though never far from mind).
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The great oaks of this canyon, as the world over, hold, house, and hide, welcome, feed, and nurture these many creatures—natives, residents, migrants, and migrators alike. California is home to a great biodiversity of plant life in general. The California portion of the California Floristic Province, a designation for the plant life in an area covering most of California, up into Oregon and down into Baja California, Mexico, and sharing a similar Mediterranean climate, is home to more than 20 distinct species and more than 20 known hybrids of oaks, and some of the species lines date back more than 20 million years. Oak woodlands became a dominant feature here after the last ice age, according to current scientific research and thought. For the past 5000 years or so, these oaks have been coevolving with humans. With improved tools for historical analysis of plant and landscape—from dendrology to carbon testing of lake beds and soil cores—it becomes more and more clear that the Indigenous peoples of what is now California have actively managed the landscape with sophisticated thinking and oversight for thousands of years. The Mechoopda of this region have used, and still use, low-intensity, high-frequency fire regimes to maintain the health and structure of the oak woodlands. These accomplish several things—they keep small conifers under control in oak-dominated environments so that oak succession and therefore acorn production are ensured for both wildlife and humans. This traditional use of fire simultaneously reduces dead dry wood and grass buildup in these same areas so that naturally occurring brush fires (often started by lightning) do not get too big, and so that each year’s acorns have a better chance of reaching fertile soil. Subsequent oak seedlings then also have a greater chance of establishing without overwhelming or overshadowing competition. And all of this shows a remarkable understanding of place and keen observation of the most productive natural cycles by the people who have long called it home.


Here in this small canyon, through which a 150-year-old dirt road is sistered to a small year-round creek, at least four native oaks continue to coevolve: valley oak, blue oak, interior live oak, and now too the oracle oak—a natural hybrid cross between the interior live oak and the black oak, which is not present in this canyon, but lives north a few miles uphill, upwind, and upstream, based on the prevailing winds and the topographical course of this little canyon.


Late September and October are traditionally the retreating edge of “high fire season” in the northern Sacramento Valley—a tense seasonal transition zone for a place mired in a 100-year drought. A roiling cloud of dust can, with a single spark introduced from the sky or by human carelessness, morph into a violent column of smoke and fire within milliseconds. It happens every year now.


But it is also the front edge of high seed season—the great harvest of the year’s (and by extension millennia’s) work for many of the plants of this place.


The valley oaks (Quercus lobata) are masting this year. While mast refers generally to the fruit and nuts of a variety of trees and shrubs, masting is when any one species produces an unusually large crop in a given region. For oaks, this can happen every two to five years. While the cycle of masting is understood generally, a lot of mystery and theorizing remains as to how they know when to do it, or why a whole region will mast at the same time. Could it be due to the previous season’s rainfall, or summer heat, or overall temperatures, or which way the wind blew during spring pollination? No one theory is reliably predictive. What is clear is that when the oaks are masting, acorns fall in remarkable numbers, with a mature oak (between 40 and 120 years old) producing upwards of 10,000 acorns. This abundance can alter migration routes of acorn eaters—from mice to deer and bear, to jays and acorn woodpeckers. The generous food source affects the life cycles and populations of acorn-eating wildlife as well as the oaks’ own succession success. The more acorns they are healthy enough to produce, the greater chance some will survive to maturity.


I’ve been watching the thick bunches of green acorns forming and growing fatter all season. In their development stage, these acorns are bright young-apple green and clearly visible even from some distance against the restrained and contrasting late-season leathery, forest-green valley oak foliage. The acorn clusters, which will age over their six-to-seven-month development to a deep chocolatey brown, speckle the canopies of these largest and most stately of our oaks.


Valley oaks, along with the blue oaks, are a keystone species here—the entire ecosystem depends on them to exist in its current iteration. They are the charismatic megaflora, so to speak, of this plant and human community. The valley oaks, which can live up to 600 years and reach 100 feet high and almost as wide in ideal circumstances, favor the lowest elevations of the canyon for its deep, rich soils. The blue oaks (Quercus douglasii), stouter and somewhat shorter lived (between 100 and 400 years), prefer a little rise in elevation, and are the dominant species partway up the small canyon’s slopes.


The intermingling gray pines (Pinus sabiniana) are often taller than many of the oaks around them—they shoot up to 80 feet quickly. As evergreens, with their very specific glaucous blue-green-grayish needles arranged in airy bundles, they stand out to the eye amid the oaks. Their cones are among the largest in the pine genus and, where the valley and blue oak acorns can swell to three rounded or pointed inches in length, the gray pine’s seed-bearing cones easily reach nearly a foot in length.


Similarly, though, both the valley and blue oak acorns and the nuts filling the large and heavy gray pine cones are critically important food sources for all manner of life along the food chain here. Collectively, valley oak riparian—creek or riverside—forests, which are endemic to California, support 67 nesting bird species, more than any other California habitat.


This little riverine canyon occupies an ecotone seam, a transition zone between the north central valley and the central valley foothill and mountain environments of California. It is characterized by valley floor grasslands and meadows, by oak savanna, and by open oak woodlands rising with elevation gains to Sierran mixed hardwood forest. Like most ecotones it is endowed with the rich diversity of such overlaps.


Over time and space, this little cross section of the world—in many ways a mirror of the wider world—and the fruits and bodies of some of these exact trees or their parents or grandparents have been feeding and sheltering fungal, plant, and animal life along this creek and human path for a very long time, since well before European colonization.


Plant life grows hand in hand with rock and soil life. Geologically, the canyon shows all the layers of time that sculpted my region: the uppermost layers of the canyon walls are known as “Tuscan Formation lava cap,” hardened mudflows from an ancient volcanic eruption some 50 miles northeast of here 3 million years ago. Beneath the Tuscan Formation cap is “Lovejoy Formation” basalt from 15 million years ago, and beneath that is sandstone ranging from pale cream color to reddish mineral-rich clays from an even more ancient river system that flowed from significantly farther northeast of here traveling southwest to an ancient ocean edge, which left its own marine layer of history.


This geologic underwriting paved the way in these various stones—and the protective stability they subsequently provided—for the California Floristic Province to become a biodiversity “hotspot” on the planet, home to some 6500 distinct taxa of plants. The diversity of mountain and coastal formations aggregated over time have offered dozens of microclimate options from which living beings could choose—a little wetter, a little drier, a little more basalt, a little more sandstone or clay—increasing the possibilities for survival and gradual adaptation.


The sheer number of plant genera, species, and subspecies native to the Floristic Province, to say nothing of the endemics that occur only here, means that there is a corresponding richness of plant communities and ecosystem types. Wildlife likewise coevolved to be interdependent with and take full advantage of this cornucopia of plant life. In the simplest symbiotic terms, wildlife needs the plants for food, and the plants need the wildlife for pollination, seed dispersal, for pruning, and to achieve other kinds of evolutionary selection. And we as humans—no matter where we live or how divorced or “protected” we believe ourselves to be from this environment—are ultimately reliant on the success of them all. If we want to make the places we have chosen to insert ourselves our true homes, we must remember that we have things to learn from these diverse lives, cycles, and epic adaptation stories.


What makes us feel at home? Some combination of family and familiarity, I think, as I make my home among the multitude of lives that preceded me here.


Increasingly dire reports of sprawling rather than strategic urbanization and biodiversity loss at staggering rates make me feel ever more pressed—daily—to learn from and return love to my chosen home. It offers prismatic hope, lessons, and opportunities for adaptation, for starters. The more of us who become intimately and fiercely understanding of and interdependent with our own home grounds, the more we become like the masting generation of 10,000 acorns—improving chances for all succession.
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While the dry, windy weather of late October equals anxiety right now, the many clusters of fattening valley acorns, along with the other fruits, berries, and nuts—the seeds of the season—mean feasting.


We are all waiting for this too.


OCTOBER 30


The north wind rises through the night, announcing itself as a discordant chorus of tree leaves frenetic and unsettled in the dark. It is an uncomfortable sound—like friends in distress. Dust—more dust—sieving through the screens of any open windows. Acorns, buckeyes, and gray pine cones (the megaseeds of our seed shed) pelt the ground, the deck, the roof. A fury of flying life—plant life in its most mobile form hurled across the garden, into the creek, across the road.


On the hot breath of the night, a fire kicks up some ways off. Its acrid smell wafts in as the night turns to morning. Whole burned leaves—like telegrams of bronze—arrive on thermals like offerings from a fiery overstory 8–10 miles away. So estimates John, my partner, who has lived with this land and in this canyon for more than 35 years. Bigleaf maple, tan oak, black oak, perhaps madrone? This is not a “large event” as fire and wind are categorized by meteorologists these days, and yet it still reminds us that these are crucible times and we are in a crucible place.


But then, aren’t we all?
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We travel to see the aftermath of this spot fire. On land adjacent to the active fire, much of the ground is textured by burned leaves, and by windfall seeds. They are both wounded and wounding with the tumult of hot, dry weather. A poststorm apocalypse of shredded leaves, lichen-adorned twigs, and countless acorns.


I choose one acorn—they nearly all call out to be picked up, for me to admire their heft, their smooth protective skin, the luster that shines up with just a light brush of my sleeve. And their caps! Also called a cupule, the cap is in fact formed from the bracts beneath the oak’s flower. These caps are calling cards announcing each species’ unique nature in the shape of them, the size of them, their texture, the tilt of them positioned with personality on the apex of each nut.


One this morning, about the size and thickness of a pointer finger down to the second knuckle, is beginning to ripen. Its protective enclosing shell, or pericarp, is just cracking from the tip, becoming a permeable and slightly more pliable sheet enfolding the interior life, and from inside the creamy soft flesh of the acorn, the developing cotyledon leaves are visible.


It is a petite and perfect parcel provisioned with everything it needs to grow from this small and unlikely projectile into the discrete universe that is a mature oak.


Something about this view into this acorn proffers the sensation of a privileged peek behind the veil of life’s mysteries. An unnervingly small unity of opposites and possibilities.


These acorns foreshadow almost everything about this place. These are not just acorns—no, no, affirm the canyon’s loud, bossy acorn woodpecker clans, excited by the wind’s harvest. These, like all seed, spark thoughts of food, family, impossibly elegant engineering … and the possibility of having our futures literally flung at us by forces beyond our control, to fall where they may. A baptism by wind and fire.
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The nubbly cupule of the acorn I hold, despite the pericarp cracking, remains firmly attached at the top, and the connective stem that held cap to tree is tipped jauntily, making it look like some kind of botanic beret. I recall my own infant babies just out of an evening bath—their towels positioned diagonally, their healthy fat bellies peeking through, like acorn endosperm flesh.


In past years, in much larger nearby wind and fire “events” in fall (such as the disastrous November 2018 Camp Fire that killed 85 people, destroyed nearly 15,000 homes, and burned 70,000 acres), the world has sounded like one large percussive cacophony—frenzied canopies being blown, ashes-to-ashes-tree-trunks crashing into the creek, acorns and buckeyes popping and hissing, the warlike sound of propane tanks exploding in a terrifying sequence above us in the canyon, and beyond that in the nearly destroyed town of Paradise.


It is not unheard of in such moments for those of us listening to wonder, to in fact plead with the universe: What are they saying, these soundings? Did and do the Mechoopda or Mikćapdo, Yamani, and Koncow or Koyom’kawi—the Maiduan peoples original to this land—wonder the same thing on a stormy night along the creek? Their relationship and generational knowledge stretches back many, many centuries with these same oaks and their community of plants and animals, their creek-side footpath a long-standing wayfinder through life—and no doubt a preliminary version of what would become the dirt road we now travel daily. Did they have the same questions as the mining and logging settlers in the 1840s? As us now working remotely from home and wondering if the internet will hold?


In many things present and past, we have little choice: mast years, fire season, creek levels; pandemics, the exacerbations of climate change to date; genocide, erasure, and suppression of Indigenous and other land-based peoples and their cultures and knowledge. These have all happened, some—like mast years and fire season—we know with certainty will happen again. We have little control except in how we understand the past and what we do from here.


But we have a great deal more control than we might think. As a mother and a gardener, I know this to be true.


Because, here we are: holding life in our hands and wondering what it is saying to us, asking of us.


Out of crucible ashes, we can make choices.


And the seeds show to us, sing to us, and even shout at us many of these choices.


Are we even in “shouting distance”? Can we hear?


OCTOBER 31: ALL HALLOWS’ EVE, SAMHAIN, FULL MOON


I am very interested in the “moral arc of the universe,” in the words of the nineteenth-century abolitionist Theodore Parker, referenced regularly by both Dr. Martin Luther King Jr. and spiritual explorer and public radio voice Krista Tippett.


No matter how long that universe is arcing from unity and a receptiveness to redemption back over to misery, separation, and self (and other) destruction, no matter how long it takes to “bend back toward justice,” as these seekers before me believe that it does and will, I believe that a garden occupies the center of this moral universe. And it is a garden of Edenic beauty, a “paradise” born of the gifts—the justice, the mercy, the grace—of seeds and seed-bearing plants that ornament, feed, house, clothe, and breathe for the rest of us living beings on the planet.
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If you go all the way back and then go back one step further: clean water, clean soil, clean air, and healthy civilizations across time and space on this abundant planet are all in large part based on the seed-bearing plants, and seed-bearing plants are perpetuated by ...


Seed.


The origins of Halloween on October 31 are said to go back to the ancient Celtic festival of Samhain (pronounced sow-whin). Celtic cultures of more than 2000 years ago, in what are now Ireland, England, Wales, Scotland, and northern France, considered November 1 their New Year—marking the end of harvest and the beginning of autumn and winter, seasons often associated with the abundance of the season before, and subsequent decline, aging, and death.


Celtic cultures believed that at this time—halfway between the autumnal equinox in late September and the winter solstice in late December—the boundary between the worlds of the living and the dead were especially porous. For Celtic cultures, not unlike the cultures of what is now Mexico honoring Dia de los Muertos, Day of the Dead, Samhain on October 31 was when the ghosts of the dead returned to earth, when our understanding of the known world, our universe, included most poignantly forces both seen and unseen.


Most of our Western cultures have today eschewed this earlier attention to the difficult moments in the cycle of life—like in so many other ways, we prefer to chase after only the pleasant, the blousy blooms, the juicy fruits. It’s little wonder, then, that we’ve essentially also come to consider inert seeds “dead” or “unseen” forces. But they are always there, communicating. We are simply not listening.


If we as a species, in this postmodern day and age of the Anthropocene and of loneliness, suffer from a generally acknowledged “plant blindness,” we are by and large not only blind when it comes to seeds, but deaf and mute as well.


Some of our plant blindness, unsurprisingly, correlates directly with how the demographics of the United States have shifted over the past century and a half. In 1921, for the first time the census discovered that more people in the United States lived in cities than in rural areas: 51 percent to 49 percent. By 1970, it had skewed 74 percent urban.


Does this physical remove from nature, a clear and direct contributor to the “plant blindness” that exists today, also play into our inability to grasp climate change, to grasp global habitat loss and degradation, and to grasp the scale of biodiversity loss in our world?


If people are not routinely made to or do not have opportunity to look at, to see, to think about plants, they are reduced as a source of knowledge and of essential literacy. In our increasingly urbanized world, even with today’s standard school curriculum, how and when would new generations learn to truly see or know plants, let alone their seed?


Places for this do exist everywhere, but we don’t take much advantage of urban environments. A small pocket park, community garden plot, along an urban riverbank, on a roadside or sidewalk verge, or remnant lot left to its own devices. We will see that life finds a foothold, but we now have to be taught to look for it.


Most who have been given any chance to garden come to this revelation quickly: every seed that germinates is a renewal of an outright miracle. How the hell does it work? Even once successfully? Continue, year after year and seed after seed? It is a miracle we take for granted daily.
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NOVEMBER


The Circular Setting of Seed







NEW MOON, NOVEMBER 14


FULL MOON, NOVEMBER 30







NOVEMBER 6


I am now 55 years old; 55 in 2020. There’s something oddly symmetrical and balanced to the numerology. Strength in numbers? It’s been an odd, hard, illuminating, contracting, and expanding few years.


My first thought on waking on my birthday morning was this: my mother waking on her fifty-fifth birthday had less than one year to live.


She was a gardener—the gardener who grew me. She did not graduate from college. Through her life as a gardener, she was as knowledgeable and caring a gardener and human as I’ve known. I remember her cutting “seed” potatoes down to one or two “eyes” each and letting them sit on cookie trays overnight to callous over a bit before planting out the next day; I remember small porcelain teacups soaking her peas (sweet and edible peas) overnight to soften the smooth dark seed coats and jump-start germination.


I wonder quite specifically: Had she known she had less than one year—and she knew she did not in all likelihood have very long, being in the end stages of metastasized breast cancer—what seeds would she have planted differently knowing it was her last planting season?


I will never really know. Here’s what I do know. Being the most avid gardener of her three daughters, I was given my mother’s garden journal at the time of her death in April 1998. She had written in it mere weeks before. Her last few entries show a disintegration in distinctive hand­writing—from square, straight, and bold to shaky, wispy even—but they also show a tenacity for life. Her list waxed, even as her life waned.


Her entries read, in turn:


Planted: Lettuce seeds


Planted: native Rain Lily bulbs


Planted: Moonflower seeds


The progression of this last list of life my mother planted into her garden along the marshy coastal islands of South Carolina mirrored the growing season as well as the seasons of a human life. We also go from the full-sun vigor of salad-days lettuce, to feeling comfortable in our native midlife habitat like the rain lily bulbs (Zephranthes sp.), to finally acknowledging the evening of life as does night-blooming moonflower (Ipomea alba). I like to think of her spirit similarly, dreamily and fragrantly making its way in the dark into the star-filled reaches of an old, gnarled, and moss-festooned live oak tree.


So at 55, in 2020, seeds—metaphorically and literally what I can still tend and grow in this world—are very much on my mind.


My father, a PhD wildlife biologist, also molded me to observe the natural world. He recognized that the animals he studied and loved could only be as healthy and strong as the wild plants and seeds that made their habitats. Our hiking and camping outings invariably included discussing both creatures and environments. To understand the health and habits of fish, my father evaluated streams’ insect life and the health of the adjacent plant communities. While cleaning fish or game birds, he always looked at what they had been eating. He would have us opening guts and sifting through them, splaying the crops of seed-eating upland game birds such as dove, quail, pheasants and evaluating their recent food—predominantly seeds and grains of the fields.


Even being raised in this very connected way, it was not until hiking in the foothills of Northern California my first year of living here that both the miracle and the tangible life (and importance) of seed really landed. And stuck. And germinated.


It was autumn. In an effort to get to know my new home, I took a local native plant society tour of the oak grasslands and woodland plant communities with Dr. Wes Dempsey, emeritus professor of biological sciences at California State University, Chico.


It was a warm, dry day, the oaks were golden, and I was beginning to grasp the general features that distinguished the blue oaks from valley oaks, the interior live oak from the canyon live oak. I was learning to identify (very roughly) some of the shrubs: toyon, yerba santa, buckbrush, poison oak (!). When we came to a tall, old gray pine, Dempsey crouched down to examine one of the large intact cones on the ground beneath the tree. Scattered around the pine’s drip line were reddish woody chip piles, the detritus of squirrels having investigated and eaten from those same cones with their clawed feet and sharp, well-adapted teeth.


He shook the cone—wider than the span of his hand—and peered up into its scales. He tapped it against a nearby rock and out dropped several perfect, meaty pine nuts. With his pocketknife, he peeled back a little strip of the rust-colored coat and then bisected the nut from top to bottom. He held out his palm displaying the insides of the two halves. There, clear as day, was the outline of an entire pine tree running down the center of each side.


This tiny, grub-sized nut could grow into that entire conceptualized pine tree.


Bam!





[image: Image]


Where do you start in a study of seeds? As Carl Sagan notes, “If you wish to make an apple pie from scratch, you must first invent the universe.” Which came first, the universe or the apple seed?


Which came first, the seed or the seed-bearing plant? The answer is of course a circular continuum repeating itself ad infinitum: seed germination, plant, flower, pollination by wind, animal, water, or some or all of these, followed by seed formation, seed ripening, seed dispersal, seed dormancy (with some exceptions) of whatever length, and then germination—and again.


And again.


I asked myself whether I would start my study with seed biology (their life cycle), morphology (what they look like), or their phenology (what they look like when, or the timing of important life moments, from pollination and formation to dispersal to dormancy and ripening, to germination … or their loss of viability or vigor one way or another).


This was not an easy question to answer because there is no one right answer, but also because, often by intention, we can’t see the state of seed in our world.


But before scrutinizing the creep and reach of the purposefully opaque industrialized seed industry, and the worldwide renaissance of on-the-ground independent seed stewarding that has flowered in response, let’s start with the plain and simple miraculous fact of the seeds themselves in the places we live.


What do we need to know about seed? What should we know?


Let’s start with what we can actually see.


Most simply, a seed is the fertilized ovule(s) of a plant that, when mature and ripe and exposed to the right conditions of air, light, soil, and water, is capable of germinating and growing into a new, related, plant.


However, not all plants produce seed. So let’s go way back.


The current and general understanding of the evolution of plant life on the planet is among the greatest of creation stories.


For our purposes here, a short and simplistic version: According to NASA, Earth achieved its current form about 4.5 billion years ago, and sometime over 2 billion years ago, photosynthesizing bacteria evolved. Thanks to a few hundred million years of photosynthesis, these bacteria released enough oxygen to tip us toward the atmosphere we enjoy today—78 percent nitrogen and 21 percent oxygen, among other gases.


Early life forms (including bacteria) continued to evolve in concert with the atmosphere. Eventually, complex multicelled organisms developed (eukaryotes). These earliest organisms were free-floating ocean dwellers gathering and transmitting nutrients and reproductive materials in their watery environment. Very, very slowly, terrestrial land volume increased, the atmosphere became more hospitable with the development of the ozone layer (approximately 200 to 600 million years ago), and these early organisms began adapting to and colonizing the shorelines, fresh water, and in time, dry land itself.


According to spore fossil records, land plants existed some 510 to 439 million years ago, “a time when the global climate was mild and extensive shallow seas surrounded the low-lying continental masses. The earliest photosynthetic organisms on land would have resembled modern algae, cyanobacteria, and lichens, followed by the bryophytes—spore-bearing rather than seed-bearing, nonvascular plants—liverworts and mosses, which evolved from a group of green algae. Then, about 425 million years ago, evidence of vascular plants appeared.


“The evolutionary adaptation of vascular plants, with roots and shoots and the capacity to internally move water and nutrients between these roots and the rest of their living structure, meant that these organisms did not have to rely on external environments for their own water and food. If their roots could reach water, they could control their own survival far more precisely within their own bodies.” This evolution in plant form led to a comparatively rapid and remarkable diversification of land plants.


Most biological fields agree that it was the appearance and evolution of seed—small, transportable, and adaptable forms of plant life—that allowed for the global reach, diversification, and wild success of the vascular, seed-bearing plants. The earliest relative of seed-bearing plants arrived to this global and exuberant life party sometime between 2 and 4.5 million years ago.


As a group, the seed-bearing plants of today are known as the spermatophytes. Spermatophytes include both gymnosperms (which evolved first) and angiosperms. Gymnosperms (derived from the Greek words for naked and seed) currently comprise less than 10 percent of vascular plants and notably include the cone-bearing species—think pine and fir trees. Angiosperms (derived from the Greek words for container or vessel and seed) comprise around 80 percent of all vascular plant life. The remaining 10 percent are the persistent spore-bearing plants still abundant around us, including the ferns and fern allies.


A primary difference between gymnosperms and angiosperms is the way they form and offer out their seed. Gymnosperms are a little like the ferns and other sporophyte plants that came before them in that they have an added gametophyte phase, or generation, in their reproductive cycle. However, unlike the ferns and other spore-reproducing plants, all the steps of the gymnosperm reproductive cycle (except pollen dispersal) take place within their reproductive structures—their cones. Gymnosperms have pollen-producing and seed-producing cones: so-called male cones produce male gametophytes (essentially an evolutionary intermediary relict phase from spore-producing plants), and these gametophytes mature to produce the pollen grains necessary for fertilizing the seed-producing eggs. Seed cones produce spores on their scales, and these develop into so-called female gametophytes that produce an egg inside an ovule, again on the scale itself—not in the enclosed ovary that characterizes the later evolution of the angiosperms. The wind-dispersed gymnosperm pollen allows fertilization of the mature egg, from which the final seed (like a pine nut) develops and disperses when ready. Gymnosperms are known as “naked seeds” because the egg, and the seed, are relatively exposed to the environment, not housed within a protective ovary or fruit.


All seed-bearing plants have cotyledons—leaves formed within the seed that are the first to appear after germination. Cotyledons help provide nutrients to the germinated seedling. Gymnosperm seeds have a varying number of cotyledons, but always more than two, to support the seedling’s early growth. Angiosperms are largely divided into monocots (one cotyledon) and dicots (two cotyledons).


Whereas gymnosperms have the gametophyte generation in their reproductive cycle, angiosperms have two fertilization steps before the formation of the seed: the first is fusion of the sperm from the pollen with the egg in the ovary to form the embryo. The second is the fusion of the sperm and the nuclei in the embryo sac to form the endosperm with the nutrients for the seedling after germination (although not all angiosperms, such as those in the orchid family of Orchidaceae, form endosperm).


Here is a quick reminder about botanical Latin and taxonomy, the scientific practice of organizing, classifying, and naming plants, and all living things, based on presumed relationships, a system proposed by Swedish botanist, zoologist, and physician Carolus Linnaeus in his Systema Naturae in 1758. Botanical Latin is a universal language that allows plant people the world over to understand each other and the plants they are talking about. Currently, all known living organisms are grouped by these classifications, starting with the most general and ending with the most specific: domain, kingdom, phylum, class, order, family, and finally the “binomial”: genus and species. A few variations on this have developed over time, and within this basic hierarchy you may find subfamilies, tribes, subtribes, subgenus, or subspecies.


That said, of greatest interest for our exploration into seed and seed-bearing plants is from family (and subfamily) down: (tribe and subtribe as needed), genus, subgenus, and species (and beyond to subspecies and varieties). The Latin family name is capitalized and ends in -aceae, which translates to “from the family of,” so Iridaceae means iris family, Rosaceae means rose family, and so on.


Within angiosperms, the largest and most diverse form of land-based plant life, it’s generally accepted that there are currently 406 families, a little over 14,000 genera, and somewhere over 273,000 known species. It has long been thought that flowering plants evolved 145 to 140 million years ago in coevolutionary partnerships that continue to this day. Animals of all kinds (birds, insects, mammals including humans) are attracted by flowers, their nutrient-rich pollen and nectar, and their nutrient-rich seeds, and, via one mechanism or another, help to disperse that seed. However, fossilized angiosperm-like pollen found in Switzerland in 2013 dates to more than 240 million years ago, suggesting our beloved flowering plants (and their partnerships) have been here far longer than we previously understood.


And from all of those millions of individual evolutionary tweaks from the beginnings of seed-bearing plant life, we are currently in the glorious company of an immense diversity, symphony, and panoply of their collective seed.


This very riotous diversity of seed forms and methods of attraction and dispersal is one of the primary reasons that the angiosperms were able to take a relatively short amount of time to go from being the new plants on the shoreline to dominating our earthly lives.


Plants are generally (and historically) grouped according to similarities in their floral parts, rather than similarities in their leaves or trunks or other vegetative parts. The reason for this is that the shape, color, habit, size, etc. of leaves and stems are far more adaptable and immediately impacted by new, or challenging, or seasonal, or just different conditions. So while foliage and other structural aspects of a plant can look very different under different conditions, their flowers—their reproductive parts—will still look and work with predictive similarity.


And as we drill down into a plant’s classifications, we find that plants in the same family or subfamily often have notable (and helpful) similarities to the look and structure of their seeds and related structures.


There are some accepted anatomical elements shared by most seeds—angiosperms and gymnosperms. But, as we know with plants (and life?), where there is a “rule” there are a healthy handful of notable exceptions.


Generally speaking, with angiosperms, after the pollen successfully finds the flower’s stigma with the help of wind, water, or animal, the pollen grain (pollen grains themselves displaying an amazing diversity of complex structures, shapes, and color, often complementary to the surface shape and texture of their partner stigma) germinates in its own way to grow a pollen tube that moves down the style to the ovary, which the pollen tube penetrates to reach the ovule(s). Together the whole female reproductive unit of stigma, style, ovary, and ovule is called the carpel. A flower’s pistil is made up of one or more carpels.


Inside the ovule, the pollen grain delivers three haploid (having a single set of unpaired chromosomes carrying the genetic-information-bearing genes) cells. These cells unite with the haploid cells found inside the ovary. One cell from the pollen grain goes to the formation of an embryo, and the remaining two cells help form the nutrient-rich endosperm.


The ovary containing the fertilized ovules matures into the fruit of the plant, which encloses the seed. While the word fruit might connote a soft or fleshy food, like an apple or peach, botanically it means the matured ovary enclosing a matured ovule (seed). In this sense, a fruit can be soft and sweet, like the peach, or hard and dry, like most grains or nuts. The ovary wall then matures to become the pericarp, the outer layer(s) of the fruit, often as the husk, rind, or skin of an enclosing fruit (think banana peel or orange rind or acorn shell). The wall of the ovule becomes the seed coat or testa, the outer protective layer of the seed often helpful in regulating germination. On some fruits the pericarp looks indistinguishable from (or is fused with) the seed coat itself. On many dispersed or detached seeds, the seed coat is marked or scarred at the place where the seed was attached to the plant stem. This “belly button” of the seed is the hilum.


The seed matures as the fruit around it matures and ripens. Ultimately, the seed consists of the outermost seed coat; the nutritious, starchy endosperm, which the embryo and then seedling live on until roots and photosynthesizing leaves are up and running; and the embryo itself, consisting of the cotyledon(s); the radicle, which will become the first depth-seeking root; the hypocotyl, which will become the first single stem bearing the seed leaf; the epicotyl, the portion of the stem that will grow up beyond the first seed leaf/leaves and off of which the first true photosynthesizing leaves will grow; and the plumule, which consists of the epicotyl and the embryonic growing bud tip.


The science of the seeds and dispersal mechanisms of the seed-bearing plants is a vast field of botanical study known as seed ecology, or carpology. Seeds and their diverse dispersal structures (together known as diaspores), as well as their modes of pollination (wind, water, animal) and dispersal (more on that as we go) are remarkable feats of nature’s engineering.


Seed biology is a mind-blowing marvel. Every aspect and element has its own vocabulary and distinct and specialized areas of study. Botanists would assert that there is likely as much still to be learned as we “know” today.


As Thor Hanson muses, “If evolution [as many contend] progresses towards singularity, then how do we explain diversity—the 20,000 different grasses, the 35,000 different dung beetles, the profusion of ducks, rhododendrons, hermit crabs, gnats, and warblers? Why are the most ancient life forms on the planet, bacteria and archaea, [even now] more diverse and prolific than all other species combined? Given time, evolution is much more likely to provide us with a multitude of solutions than it is to give us one ideal form.” And yet, we are living in a time when gardeners and homeowners continue to pamper 40 million acres of synthetically fertilized, fossil-fuel-mown, and overwatered monoculture turf grass in the United States (more acreage is dedicated to turf grass than most of our largest national parks put together). Why don’t we see more beauty in diversity than homogeny?


In 2019, the United Nations (U.N.) reported that “the average abundance of native species in most major land-based habitats has fallen by at least 20%, mostly since 1900, and that around 1 million animal and plant species are now threatened with extinction, many within decades, more than ever before in human history.”


But, this same 2019 U.N. report also noted, “it is not too late to make a difference, if we start now at every level from local to global. Through ‘transformative change,’ nature can still be conserved, restored, and [engaged with] sustainably—this is also key to meeting most other global goals [like managing water more effectively, and curbing greenhouse gases, and improving urban air and water quality]. By transformative change, we mean a fundamental, system-wide reorganization across technological, economic, and social factors, including paradigms, goals, and values.”


Where does seed figure into this pervasive need for transformative change? Clearly in the very center, but how do we translate it into useful acts?


[image: Image]




Seed is illegible to many of us.


Why is that? Complacency? Conspiracy?



NOVEMBER 7


The road through the canyon where John has made his life these past 35-plus years, and where I have been making much of mine these past 5 years, mirrors the contours of the creek running alongside. Hugging close here, veering more distant there, crossing and crossing back, much like the lives of the plants that call this creek, road, and canyon home.


All along the road, a buffet of seeds is offered out most days of most seasons: from lower-lying grasses and bulbs to skyward-reaching vines, the largest of persistent shrubs, mighty trees, and back down to the most petite and fleeting of spring’s ephemeral wildflowers. Native and non, invasive and non, they all share the same survivors’ goal—to survive, and to be noticed by pollinators and seed dispersers, as a means to that end.


Today the iris and the Calochortus seed heads catch the eye higher up on the road, where a spring seeps off the canyon’s eastern slope and forms rich green swathes of plant life along it. These spring-blooming friends are now in their fall clothing—their ever-returning seed form. Iris and Calochortus, I will look forward to meeting you in green growth and flower again, but despite a fall full of smoke and fire, COVID-19, rampant and long-lived social injustice, and all else that might make us despair, it is my favorite season to watch you, as you cloak your essence in suspended animation.


If seeds, among the greatest teachers on this planet, can show up and keep teaching, it feels loud and clear to me that I have a duty to show up and keep learning.
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The iris occurring all along this canyon is a local strain of the native endemic California Iris douglasiana, and while we have at least three kinds of Calochortus in the canyon, the seed heads here are of Calochortus albus. Its graceful, translucent, lantern-shaped flower is formed by three white pendent petals tinged with pink-purple that overlap each other slightly to form a globe. The flowers nod on their stems as they seem to climb the canyon’s shaded slope beneath oak and pine, intermingling throughout the seasons with surrounding grasses, other herbs, and shrubs—especially poison oak and toyon. These little blooms light up a spring scene, and their common name—fairy lantern—is descriptively perfect.


Now, in the autumn seed harvest and sometimes final-shaking-out dispersal season, the seed heads themselves catch my eye as much as their blooms do in spring.


Both the iris and the Calochortus are monocots and are among California’s many native geophytes. And like all geophytes—plants with rhizomes, bulbs, or corms—they hold a good portion of their nutrients in their below-ground structures, which allows them to withstand a lot of above-ground disturbance, from flood, to fire, to our extended seasons of drought.


Both of these plants have rugged and tough seeds as well—seeds and pods that have persisted intact through a long and very hot, dry summer and early fall to now. While the seed pods themselves have dried and cracked open (dehisced) to allow the seed to disperse, some seeds still hang on—and will perhaps be released into the world to eke out a place among so many larger plants with the next wind or rain event, or by the chance nudging of a passing mammal or bird, or by a falling cone or twig.


It’s absolutely miraculous that even the smallest of the seeds and seed-bearing plants—the tiniest of wildflowers and herbs—are as tenacious, fierce, and resourceful in finding ways, means, and places for their seed to succeed as their largest kin, the trees.
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Darwin, Mendel, Linnaeus: titans in the West’s seed ecology world, students of seed of a very high order. These are dead white men from whom we can learn a great deal.


And yet . . . and yet. I want more perspective than their glass lenses or their guiding sights and insights can provide. I want to get before, behind, beyond them to experience life without the blinders they may have unintentionally applied to this science, to re-hear, re-see the seeds and their inherent knowledge all around us. I want to learn through other notable seed teacher-students of our time who bring their own passions and lenses. I would like to learn more about seeds and seed people by establishing my own direct relationship with them.


The seeds have been here far longer than we have—if we listen, they will share. We are all students of seeds, if unknowingly.


As a mother and gardener, I want to believe we have the capacity and the desire to re-seed a better future from this low (hopefully turning) point.


Because sometimes in understanding more fully how the smallest essences thrive, we can better support the larger whole.


Because I feel sure that gardens and gardeners can save the world and that those gardens and gardeners are born of more fully understood, valued, heard, and heeded seed.


And I think many others believe this too.


NOVEMBER 10


On our morning walk we notice that the narrowleaf milkweed (Asclepias fascicularis) pods, known as follicles, have finally opened. They’re just dry enough that the pointy ends crack and split along the seam (or suture), expanding enough to reveal the pure shimmering white of the silky hair plumes inside—each attached precisely to the end of one rounded, shiny, chocolate-colored seed. The seeds are arranged in an overlapping pattern, like fish scales. They look orderly and patient, but the wider the seam of the slightly warty follicle casing opens, the more wind and moisture from the outside enter, and the more the plumes ruffle and become untidy. At this point in the progression, each seed looks to be jostling impatiently for the next step—the loosening from its stillness and dormancy to its first ride on a breeze into the big, wide world—to wherever the wind might float it.


The big, bold buckeyes too are ripening and swelling within their sturdy outer shells.


Seeds might seem still, quiet, passive. But in them all is a forceful dynamism not to be underestimated.
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Just observing closely the physical attributes of seed and their structures can tell you something about how they work in the world. The milkweed’s plumed seed helps it take flight on the wind; the buckeye’s solid orb falls heavily and sturdily with the aid of gravity to the ground below.


You will often notice that while a flower can bloom upright (like the buckeye), advertising itself boldly to passing pollinators, a plant’s ultimate dried seed heads will not always have the same orientation. Once a flower has been pollinated, the subsequent seed head or pod can either be pendent or upright. Sometimes they can start out upright and then mature to be pendent, bowing under their own weight, or vice versa, allowing for the seeds to spread more easily via their dispersal method of choice.
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NOVEMBER 11


The first measurable rain! Less than 0.10 of an inch, we guess. The redbud (Cercis occidentalis) at the end of the deck sparkles in its sunset orange-red-pink coloring.


This small multitrunk tree is loaded every year with dangling, dried seed-holding pea-pods that turn a lovely light burnt red. We select its seedlings to plant on and continue this coloration.


NOVEMBER 12


The 2021 Whole Seed Catalog arrives in the mail—500 packed pages of seeds and seed stories from around the world curated by Jere Gettle, founder of Baker Creek Heirloom Seeds. On here is a full-page photo of one of Jere and wife Emilie’s daughters under a full moon holding two large white moonflower blossoms.


The image would make my mother smile.



NOVEMBER 13


John’s house is nestled into the western slope of this canyon. From the road we walk daily to his house, there is about 180 feet of elevation gain; from the creek bed to the top of the canyon on either side, east and west, you gain almost 400 feet of elevation. The topography of the canyon—with the road and the creek the primary conduits in and out—serves as a microcosm for the study of plant and seed isolation, dispersal, and distribution.


For instance, the range of the oaks. Oaks come in two large groups, the red oak and the white oak groups. The valley and the blue oaks are both members of the white oak group and are capable of interbreeding. Throughout the canyon, crosses and cross-backs between the lineages result in a large number of variations. Different relative gene pools are visible everywhere: some tall, some branching, some squat and arching. You can see these crossed siblings and cousins marching up or down a slope, across a wide field—like extended family members coming for a picnic. And bringing most of the food.


At the highest, northern end of the canyon, bigleaf maple (Acer macrophyllum) lines the creek bottom of the canyon but does not occur as far south as our part of the creek; western sycamore (Platanus racemosa) rise ghostly white and statuesque both north and south of us along the creek—at the mouth of the canyon and farther up—but they do not make it to us in the middle of the canyon, and we’re not exactly sure why: Wrong elevation? Different temperature ranges? Eradicated sometime in the history of the place, or have the seeds simply not successfully dispersed to this locale? Each—the maple and the sycamore—seem to like their respective places, and so we, and the oaks, mingle with them where they are.


NOVEMBER 20


Last year’s alder “cones” are dropping from upper branches of these creek-side trees right now—the new catkins nearly fully formed, perhaps pushing the last season’s produce just above them off their shared branches.


Making room for the new is a recurring theme in the plant and seed world.


The little staggered clusters sprinkle small seeds when you shake them—like coarse ground pepper the color of cinnamon.
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Communities of native white alder (Alnus rhombifolia) line the creek the length of the canyon. They are quick growing and fix nitrogen, benefiting the other riparian community members. They grow up and are pulled down with the rise and fall of the creek throughout the years, seasons, winter storm surges. Alders bear pollen-producing flowers as well as seed-producing flowers—both relatively insignificant in the flower stages. The pollen-bearing flowers appear in early January here and eventually coalesce into droopy, slender catkins between two and eight inches long, in groups of three to five. The small seed-bearing flowers also form catkins, but these range in length from less than an inch to under three inches, in clusters of two or three. It is inside these smaller, squatter catkins, which mature from fleshy green to woody and cinnamon colored, that the winged nutlets are enclosed until dispersal—at which point you can shake the little woody catkins like a pepper shaker to release the seeds. It is these seed catkins that closely resemble a small conifer cone. Individual alders produce both the pollen- and seed-bearing catkins. The brown seed catkins from the previous season, and their elongated pale green winter-bright pollen-producing catkins of this season are easily visible throughout the trees’ deciduous stage. So, despite first appearances, they are not wind-pollinated gymnosperms, like the gray and ponderosa pines of the canyon, but wind-pollinated angiosperms.


Resident and very recognizable conifer (and gymnosperm!) gray pines are a reliable companion of blue oaks (angiosperm) in these foothill environments. The gray pine nut, so rich in fatty nutrients, is not dramatically different from the 100 or so other species of pine and pine nuts growing across the Northern Hemisphere—some of which live to over 1000 years old. Pinus longaeva, the famous Great Basin bristlecone pines (so-called for the sharp bristles on their seed cones) of the limestone, alpine reaches of California’s White Mountains south and east of here are the oldest non-clonal plant species on the planet; the oldest living individual (discovered in 2012) is estimated to be more than 5060 years old.


The fact that blue oak and gray pine coexist so well across interior Northern California comes down to, at the very least, the fact that both species are well adapted to the long, hot, dry summers of the region. Both can thrive in poor, lean soils—and sometimes in serpentine soils, whose chemical composition rich in magnesium, iron, and nickel has caused plants to evolve such that they grow only in this unique environment. Both have adapted to withstand fire, or to resprout and regenerate in its wake. But where some oaks and conifers will compete for resources like light, water, and ground, these two live fairly harmoniously. The blue oak is deciduous, allowing ample rain and sun through its bare canopy in winter, and its small leaves let in light and water in summer. Its winter leaf fall feeds the soil and organisms around both species. The gray pine is noted as having among the airiest of conifer canopies, long and loosely arranged needle clusters. It often grows on an angle and on slopes, thereby minimizing shade cast and maximizing precipitation and light shared.


Being competitive in challenging conditions is important, but perhaps there is a lesson here in learning to live in community? For the various Maiduan peoples the gray pine nut was a very important food source. Ali Meders-Knight is a plantswoman of Mechoopda Maidu descent. A leader of traditional ecological knowledge here in Northern California, Meders-Knight says that the “gray pines and the oaks are buddies, just as the willow and the mugwort are friends,” growing better together. When she sees any one of these without their favored plant companions, she thinks they feel and look lonely.


Pine nuts feed a multitude of birds who have coevolved to seek them out, to crack them open, and to feast on the endosperm of the nut, which is said to have almost 600 calories per gram.


Remember Darwin’s observations of finches from The Voyage of the Beagle, and their place in his development of the theory of natural selection, wherein the finches on the Galapagos had a wide variety of beak shapes and sizes? Darwin posited they’d all descended from one mainland ancestor but that over time different beak adaptations had naturally selected—or coevolved—the large-beaked finches to thrive because they could feed more easily on the larger hard-shelled seeds of the islands. The smaller-beaked finches had likewise been naturally selected over time for their ability to thrive on the smaller, softer seeds.
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