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“Though I do not believe that a plant will spring up where no seed has been, I have great faith in a seed. Convince me that you have a seed there, and I am prepared to expect wonders.”


—HENRY DAVID THOREAU


from the unfinished manuscript “Faith in a Seed,” 1862
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The strangely appealing pods of the money plant, Lunaria, are flat and thin—somewhat like coins. They can house a few flattened seeds, which are not released until the papery covering dries and disintegrates.
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Eastern red cedar “berries” appear only on the female trees. Botanically they are small, seed-bearing cones.





INTRODUCTION


The edge of a mystery


If you have ever been on a journey and returned a changed person, I invite you to sit down with this book. I’ve been on a seeds odyssey. Not with seeds in my pockets or sewn into my hemline like an immigrant, a preservationist, or a long-ago plant explorer, but with Bob Llewellyn’s exquisite and insightful photographs as my pathway. I had thought I was well equipped with horticultural and botanical knowledge, seeing as I am a lifelong gardener, an amateur botanist, and the author of various books about plants and nature. While I am not a scientist, I have delved into their thick books and scholarly papers. Although I am not a farmer, I have heeded reflections of everyone from Scott Chaskey to Vandana Shiva to Michael Abelman. I have also talked with local and distant farmers and gardening friends about this project.


Like a child in a fairy tale who follows a beckoning songbird far from home into unrecognizable territory, my seed journey began with curiosity and took me to strange places. Sometimes the load seemed heavy and the road looked long—seeds are complicated and puzzling. Other times a seed revealed its inner secrets before drifting away on a breeze. The ingenuity of the seeds of this world, not to mention their sheer volume of production, is astounding and real. Many seeds are small, but we should underestimate none of them. What they contain and do is huge, mysterious, and important.


This book highlights 100 representative seeds, fruits, and pods. Even after settling on five logical categories, I questioned some of the designated slots. Seed versatility is a given, and variations in form and function are legion. But we can discern patterns and principles. These pages are but a glimpse into the complexities and quirks of plant life and its drive to reproduce and ensure its own continuation.


Some seeds appear to follow a straightforward path. A flower is pollinated, petals fall off, and the ovary swells with ripening seeds. But even this sequence is a remarkable achievement when we examine the discernible steps. Other plants do things their own way. Horsetail spores literally dance into new growing locations. Cedar cones hoard winged seeds inside—until they don’t. Wisteria pods, touch-me-nots, and okra catapult ripe seeds. Most figs are parthenocarpic, and thus bypass sexual reproduction. Datura seeds poison you or take you out of your mind. Even teeny-tiny rose seeds are not simple structures; extracting them from rose hips and sowing them will not produce a plant like the parent. I hope that after you spend some time with Bob’s images and my short expositions, you will begin to notice and respect any seeds you encounter, anywhere.


In the end, like the adventurers who took Jules Verne’s imaginary journey to the center of the earth, travelers in the realm of seeds witness things both familiar and bizarre, test various assumptions, and emerge in a new place. That different location is still on this planet, but the future is fragile and understanding is provisional. It is within our power to learn more about and participate in the diverse circle of life. Everything plants do or can do, every fruit or pod or loose seed, is connected to us and to all living things. There is no autonomy; nothing is entirely solitary. To say we are co-evolutionary with seeds is to graze the edge of a mystery. A life force is embedded in everything, not just in seeds.


The journey begins


On a mild autumn afternoon where I live in upstate New York, foliage was red, yellow, and orange; squirrels were collecting acorns; birds were alighting in the bushes and trees; and fluffy white clouds were scudding across the blue sky. I stood in a friend’s backyard, taking it all in. I had been invited to pick grapes for jelly.


“Are they ready?” we wondered as we tromped across the overgrown lawn, armed with clippers and bags. We sniffed the fragrant air as we approached the thickly growing vines on their groaning supports. We picked a couple of dusky purple grapes and popped them in our mouths. They were sweet, but the skins were tough. And, unlike store-bought ones, inside were small, slender tan seeds. We spit these into the grass.


“Seeds. What are they, really?” my friend mused.


Autumn is the season of seeds, from acorns to grape seeds to windblown fluff from milkweed, goldenrod, and fireweed. If no one eats a seed, does it automatically grow into a new plant next spring? What is inside a seed? How does it all work? Does it all work, or is there a lot of wastefulness?


These are good questions. That afternoon came back to me when I first browsed through Bob’s gorgeous photographs of a wide array of seeds, many of which were taken in autumn. His images amaze me, but they also remind me that this corner of the plant world is arguably its most important. No seeds means no flowers or plants. No seeds equals no fruit or nuts. Without seeds to nourish them, animals and birds would struggle or perish. Without seeds to nourish us, farms and foraging would come to an end. Human beings would be endangered.


For plants, making seeds is serious business. It takes time, resources, and energy. Sometimes the plant is so worn out after going through the process that it dies or goes dormant. Sometimes it takes off the next year to regroup or releases a greatly reduced production. Sometimes seeds are all that remains—the hope for and the beginning of a new generation.


A note about the photographs


If you think the photographs in this book are unusual, you are correct. Bob uses a unique technique known as image stacking, which allows every part of the picture to be in sharp focus. He places his quarry on a light table, then takes many shots from slightly different vantages. Afterward, he stitches them together using a software program originally developed in Russia for use with microscopes. The result has, as a reviewer of this book’s predecessor, Seeing Flowers, remarks, “the same heartbreaking clarity you’d find in a nineteenth-century botanical illustration.”


Photographing seeds, pods, and fruits requires a fair amount of inventiveness and flexibility. Sometimes Bob had to carefully slice open a fruit to reveal its hidden contents. Sometimes he had to search a room for seeds that had flung out in his absence. Sometimes he had to soak, dry, coax, pry, or pin plant bits to expose seeds. He went down the rabbit hole into a wonderland.


Bob’s intimate images, made with remarkable skill and care, invite awe and inspire curiosity. Come travel with us into that wonderland.
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Flowers always capture our attention at the height of their full bloom. For example, it wasn’t long ago that this acanthus flower spike was clothed in glorious hues of mauve and white. As flowers fade and brown, it’s amazing to realize that a potential repeat performance is lodged within each and every seed.





DEFINITION


What are seeds? Why do they exist?


“Nature does not move in mysterious ways, really. She just moves so slowly we’re inclined to lose patience and stop watching before she gets around to the revelations.”


—BARBARA KINGSOLVER


“The Forest in the Seeds” from High Tide in Tucson, 1995


“All we can guess is that the putative Art of the Plant is entirely different from the Art of the Animal. What it is, we cannot say; we have not yet discovered it. Yet I predict with some certainty that it exists, and that when it is found it will prove to be, not an action, but a reaction: not a communication, but a reception. It will be exactly the opposite of the art we know and recognize. It will be the first passive art known to us. Can we in fact know it? Can we ever understand it?”


—URSULA K. LEGUIN


“The Author of the Acacia Seeds” from The Compass Rose, 1982


ASEED IS BOTH the beginning and the end of a plant’s life. In between there is a dramatic rise and fall in size and complexity, like a bell graph or a swelling symphony. Additional players contribute to the drama. At the end, self-replication has occurred. We return to where we started, but it’s a new generation.


A seed is the beginning because it contains an embryonic plant. A seed also houses a supply of stored food meant to nourish the embryo until it can develop roots and top growth. For now, is encased in a protective shell, sometimes quite hard and moisture resistant.


A ripe seed is a starter kit. This is not only a practical arrangement, but it also might strike us as excessive. Think of the tiny black apple seeds concealed deep inside the abundant sweet flesh, or the tiny, slick grape seeds I spit into the grass in my friend’s yard.


We have to admire the roles that other creatures, from birds to humans, play in the life of plants. Maybe the sweet, crisp apple flesh is meant for us; perhaps the juicy, succulent grapes are intended for the birds. Or, to express this in reverse terms, maybe seed dispersal is the reason for the fruit. (Or it could just be nature’s abundant excess.)


Seeds are not always digested when they are ingested. A bird eats a grape, gains nourishment from it, flies some-place else, and excretes the seeds, dispersing them and providing a ready dose of fertilizer.


There is a range of seed forms. Tiny, even dustlike, seeds are lone rangers. Carrots and related plants, such as fennel, dill, and Queen Anne’s lace, generate one-seeded fruits. Pods, like green beans, peas, tamarind, and catalpa, are simply vessels for the seeds inside. A fruit such as an apple, a melon, or a lemon is technically a mature fertilized ovary with multiple seeds lodged within. All this variation doesn’t change the basic fact that the seeds—with different degrees and types of protective and nurturing parts and materials—harbor embryonic plants.
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If the seeds inside a fruit such as an apple can produce a whole new plant, why does the plant bother producing flesh and peel? Most times, these outer coverings are more than just protection. Fruit flesh lures dispersal agents who will eat that bountiful outer part and, hopefully, discard the seed.





A seed also marks an ending, as it represents the consummation of a plant’s life. The plant grew, flowered, got pollinated, and produced seed. Its work is done. It can rest or die now. It has successfully left behind the next generation, or at least potential for the next generation.


Seeds exist to ferry and carry on their own kind into the future, the same principle as eggs in the animal world. They can’t reproduce or spread without help from their environment (including, occasionally, humans), which provides a vivid reminder of the interrelatedness of all life.


Of paternity and pollination


Seeds are part of a cycle of sex, child rearing, and death, similar to that of humans. As expert gardener Carol Deppe notes, “Plants, like most people, have fathers. With plants, as with people, it may not be entirely obvious who the father is.” What is most apparent to our eyes, and often all that remains as evidence of a union, is the mother of a seed. The father pollen has been delivered one way or another (more on that in the next section).


If all goes well and according to plan, the seed or seed-containing fruit or pod develops on the mother, the plant before us. Using Deppe’s reasoning, we can say that the fathers are in the neighborhood, but the children grow to maturity with their mother. This is hardly unprecedented in the animal world, but it’s an interesting angle from which to view plants. The development of the seed, and thus of the next generation, happens at home.


As with animals, including humans, the process at its inception involves fertilization. Unfertilized seeds are actually not seeds; they are only ovules. With few exceptions, they cannot develop into a new plant unless they are fertilized. Is there waste, are there duds, do some fail to make it to the next round? Yes, of course, just as female animals cast away unfertilized eggs during menstruation. Females may also discard or miscarry flawed seeds that were incompletely fertilized or that introduced mutated, damaged, or undesirable genes.
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An extreme close-up of pollen from a hibiscus flower. Pollen grains are always quite small and produced in abundance. Each one encloses, protects, and nurtures male plant sperm. Gymnosperms, such as pine trees, need to produce huge amounts to ensure pollination, but the more advanced angiosperms (flowering plants like this one) don’t have to be as prolific because they can rely on insects for help.





The male parts can and often do generate more than is needed. Some pollen will never meet the female parts, but instead drift or fall away. Also, pollen must be from the same or a related plant. To cite an example from my own garden, beet pollen could meet purple coneflower stigma, but nothing will come of the match.


From the smallest lone-ranger seed to the biggest, juiciest fruit, the pollen must be viable and of a matched plant. Then it must get to where it is going, be received by a good ovule, and be put to use.


The meeting is not always a slam dunk. Sometimes pollen has to take a tortuous journey down a long and winding hallway, past physical or chemical obstacles, to reach its destination.


This process can be envisioned as a miniature version of what happens when a seed is planted. Picture pollen grains as little seeds, and imagine that the stigmatic surface is fertile ground, like a well-composted garden or good, healthy farmland. When the pollen at last arrives safely on a compatible surface and when the conditions are right—not too hot, not too cold, not too dry, not too moist—it begins to grow. This little shoot expands down the style, or pollen tube, until it gets to the waiting ovule, where it delivers its half of the genetic package.


The self-contained final product is the triumphant result. Seeds are the end result of a long, intricate, fraught fertilization dance.


Of monocots and dicots, corn and beans


Seeds fall into two major groups: monocots and dicots. Corn is an example of a monocot, as are cereal crops like wheat and rye. Dicots are beans. Who can forget the elementary-school windowsill arrayed with little cups of sprouting bean seeds?


Entirely different kinds of plant come out of monocots and dicots. Monocots are the more primitive seed. They generate a grasslike seedling from the top and a rudimentary root from the base. If you happen to plant a monocot seed upside down, don’t fret. It will execute a U-turn underground and carry on.


Monocot is short for monocotyledon, which means one cotyledon or embryonic leaf. Scientists have identified additional common characteristics of monocot plants. The first leaf and those that follow have parallel venation. This is true of corn, certain grasses, members of the lily family, and onions and garlic.


There are more telltale characteristics. A monocot’s vascular system, when magnified, is random and scattered, lacking any particular pattern. Monocot pollen shows but a single furrow or pore, but when flowers develop, they are in parts of three. (No one knows why.)


As for the rest of a typical monocot, the original baby root that initially supports the plant is soon joined by many lateral, fibrous roots. The plant parts never become thick or substantial, which is why practically all monocots are herbaceous plants. Again, picture a typical corn plant and its components.


But how do those tassels at the top become corn kernels? How does a monocot achieve the creation of seed for its next generation? More plant sex. The tassels (something quite similar tops grass plants) are the male parts. They produce, then shed, pollen. The female flowers are lower on the plants, and the slender silks there receive the pollen from their own and nearby tassels. Fertilization follows, and one slender silk per kernel develops. Incomplete ears indicate that pollen didn’t succeed in reaching every silk—or that, once reached, it didn’t grow down the pollen tube to the ovary. (Conditions could have been too dry, too wet, too hot, or too cold.)
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Beans are the classic example of dicot seed. Di refers to two parts; thus, a germinating seed splits and a pair of identical initial leaves emerges. Meanwhile, roots develop from a radicle. Many dicot plants exhibit thickening of roots as well as top growth, which leads to more substantial plants than monocots, including trees and shrubs.
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If you peer into the architecture of a monocot seed, you will find only one embryonic leaf. This is true whether it is a corn kernel or, as shown here, a lily seed. When it emerges, the first leaf as well as those that follow will have parallel venation. This is true for all monocots.





Beans are dicots, short for dicotyledon, which means there are two embryonic leaves inside every seed. When one of these raises its germinated self above soil level, the two little wings you observe are the first two leaves. During the launching process, the bean splits into two identical halves and those initial leaves unfurl. Typically they’re attached to a single slender stem. At the same time, a single proto-root begins to emerge from the bottom as the baby plant gets growing.


Studying a bean seed is also a dramatic way to view classic dicot characteristics. Cut or split one open with your thumbnail. Observe the two mirrored halves, the two identical baby leaves curving protectively over a minute, leafy bud. Everything is here, just in miniature: leaves, stem, bud, embryonic root.


As with monocots, additional common characteristics have been identified for dicots. The dicot system for transporting water and nutrients is decidedly more complex than that of its monocot cousins. Vascular tissue tends to be arrayed in concentric circles, or rings, with identifiable inner and outer layers.


The leaves of dicots have more elaborate netted or branched venation (think of maple or oak leaves, for example). Floral parts, namely petals, as well as sexual parts, stamens and pistils, are more numerous. They are usually in fours or fives, or multiples of these. Pollen has three furrows or pores, although this can only be observed under a microscope. (Again, no one has decisively explained these numbers.) The embryonic root emerges, launching what can become a substantial root system. Many dicot species exhibit thickening and produce trees, shrubs, and substantial perennial plants. Dicots are more sophisticated plants than their cousins.


Researchers have divided dicots into subgroups based mainly on pollen characteristics. This level of detail is the province of laboratory (molecular and DNA-based) research. It’s out of range of what we can see and enjoy in the plants shown in these pages and residing in our yards, parks, and gardens. The closer one looks and the more carefully one studies, the more plants yield still more details of their incredible complexity and diversity.


When dicots grow up and develop seed, they form flowers, which get fertilized. The petals shrivel or drop off, eventually leaving behind the goal of a fertilized ovary. When all goes routinely, what happens within the seed is a repeat of the past. Complex chemical and physical processes must deploy to replicate all those tiny plant parts and all that genetic information. It is truly amazing.


On the inside


The insides of monocots and dicots are also very different. The seeds of flowering plants contain all the necessities in one complete package. As ecologist Jonathan Silvertown notes, “A seed is really an embryo in a picnic basket.”


The interior of a monocot seed is not overly complicated. The corn kernel is largely a starch reserve, as is obvious to anyone who has eaten corn, fed it to animals or pets, or ground cornmeal. The inside of a dicot seed also harbors food to nourish a baby plant, but the nutrition resides mostly in the cotyledons. The curious among us might wonder what the rest is composed of, and what it is for.


And yet there are similarities. All seeds are composed of three main, identifiable parts: the outer coat, the interior endosperm, and the embryonic plant.
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A sprouting bean seed clearly shows all the key parts that will lead to a brand-new plant: the protective outer coat, the interior endosperm, and the embryonic, two-parted plant. When it swings into action, the stem sends up the first pair of leaves and the roots begin to expand downward. The seed coat remnants may linger for a while, but they are soon dwarfed and forgotten. Their work is done.






The embryo


The embryo is the product of successful fertilization. Although it is undeveloped and very small (in the case of some seeds, very very small), a plant embryo has within it in all the genes, information, and chemical mechanisms needed to generate a new plant. Its pollen parent, or father, provides genetic material. Its egg parent, or mother, also makes a genetic contribution, and supplies material to protect, nurture, and grow the embryo.


For seed to occur, there must be both a male and a female contribution (again, with few exceptions) from two plants in the same vicinity, in the same garden, or sometimes even on the same flower. This is the case with a great many commonly cultivated plants, from beans and peas to lilies, roses, and apples. Botanists refer to these flowers as perfect. In these cases, fertilized embryos and seed should be straightforward matters.


For some plants, the male and female parts are on the same plant. These plants are monoecious, or one household. With corn, the silky flowers below await pollen from the tassels above. The male flowers develop first, followed by the female ones. You can also view this on your squash vines.


For other plants, the male and female parts are on separate plants. These are dioecious, or two household. Familiar examples include hops, marijuana, ginkgo trees, holly, and asparagus. Some times it is desirable to have only the male plant in a home landscape. For example, male asparagus doesn’t expend energy making seed, and thus develops bigger spears to harvest. Gingko fruits falling off female trees make a terrible mess. In other scenarios, it is advantageous to have both. Female hollies have decorative berries. Female kiwi vines bear the delicious fruit. For these plants, if you want fruit, often you’ll need to accommodate at least one male plant. A reputable nursery with savvy staff can honor your request for male plants, female ones, or some of both.


There are always exceptions, as the plant world is complicated. For example, some spinach plants are monoecious and some are dioecious. One way or another, the flowers get pollinated and spinach seed develops. But if you want tasty leaves, seek out slow-to-bolt varieties, which take more time to form seed. Going to seed tends to change the taste of spinach foliage and make it bitter.


There is a third, fairly rare, process: apoximis, from the Greek for “without intercourse.” In this case, seed forms without fertilization. Some familiar plants, such as dandelions (see page 134), are able to do this.
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A bean seedling is born. The seed coat splits and the stem emerges, bearing a first pair of leaves. “Dicot” implies “two.”
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Some plants, such as kiwi, are dioecious, carrying male and female parts on separate plants. Fruit, and therefore seeds, are produced only on the female plant. This is why gardeners, farmers, and orchardists have to plant both male and female plants if pollination is to succeed and a harvest to follow. Other examples of dioecious plants include holly, gingko trees, and hops.





Generally speaking, when male pollen and female ovules get together, an embryo is the result. Sophisticated research on plant embryos shows a great deal of variation in terms of size and shape as well as position within the seed. Some embryos fill much of the available space, while others are so petite as to be barely detectable. Some lodge in the lower half of the seed, some take up the middle, and some are curled around just under the seed coat like a kitten snuggling in a small box. All are the germ of a new plant.


The endosperm


The endosperm can make up a significant portion of a seed’s interior. This is a supply of stored food intended to nourish the embryo. The endosperm is not present on some seeds, like orchid seeds, which are often as small as dust.


The origin of the endosperm part of a seed has been traced backward. A (male) pollen grain, upon mating with the (female) stigma, splits in two. One part fertilizes the ovule and leads to the embryo. The other part grows into endosperm, generally with a little help or contribution from the ovule’s embryo sac. However, because it forms separately from the embryo, the endosperm develops on its own. Although adjacent and sharing DNA, they are separate entities, like fraternal twins.


Endosperm tissue is composed of nourishment in the form of starch and sometimes other treats like proteins or fats and oils. The developing embryo may absorb or consume the endosperm now or later, partially or completely. Monocots such as corn and wheat rely on the endosperm to get going and growing, and it is not uncommon for some endosperm to remain on the plant at maturity. Dicots tend to slurp it all up quickly, which results in bigger, burlier seed leaves (cotyledons). At maturity, bean and pea seeds have consumed all their endosperm. When there is any left, in monocots or dicots, it can provide energy to support germination or the first steps into photosynthesis.


In dicots, endosperm is not as dominant. The two cotyledons provide the food, and they are bigger than those on monocots. Evolution researchers see a trend away from endosperm. Most advanced seeds, such as those on orchids, have little or none.


A good, hearty endosperm is attractive to more than just its intended embryo partner. Humans like to eat seeds, as do birds and animals. Nutritional content varies, as does flavor. Some endosperms take the form of nourishing liquid, such as coconut milk. Some endosperms are especially popular with humans. Wheat is a favorite example; ground endosperm is flour and ground endosperm along with the ground seed coat or bran becomes whole wheat flour. (Wheat germ is the embryo.)


When we harvest bean seeds for eating, we’re doing so early in their maturation process, so some endosperm is still present and we can enjoy its nutrition and flavor. Once a seed starts consuming or using the nutrition in its endosperm, less is available for other creatures. The seed then loses some appeal, but it is on its way to a new form. On the other hand, endosperm can have staying power. Anasazi beans can store for ten years and still be good for eating.


Many seeds that we like to eat benefit from roasting or cooking. Heat ruptures cells, which releases fragrant oils. Something that smells good tends to taste good, too.


The seed coat


The seed coat is the outermost protective layer of a seed. The seed coat physically and chemically shields the seed from harm until the seed germinates. The coat helps to ensure that the contents are kept intact rather than nibbled on or digested by an animal or insect.


But the seed coat is not just defensive. It also serves to control germination. It is in charge of maintaining dormancy; think of it as the gatekeeper or firewall. Several elements are at work. Water is kept out; the contents inside can be preserved with just enough moisture to remain alive but not enough to germinate until the time is right. Air, too, is temporarily excluded, as germination requires sufficient oxygen. A tough seed coat is hardy all the way down to the microscopic level. Nothing and no one gets in without permission.


If you look closely, you can often discern outer and inner seed coats. The inner one will be quite thin—perhaps papery, membranous, or even transparent—while the outer one will be thicker, dry, and hard. A classic example is the peanut. Humans and animals will eat the papery inner seed coat but discard the harder outer seed coat.


Often, but not always, the outer coat is dry and resilient, brown or black in color. It can be as tough as a husk or a shell, which in fact grows harder as it matures. It may be only partially digestible or completely indigestible. While stirring a pot of chili recently, I noticed that some of the red coats of the kidney beans had relinquished their hold, but seemingly reluctantly. Curious, I picked one out and set it on a plate to examine it more closely. I was impressed to discover that, despite long hours of simmering in hot liquid, the seed coat was not shredded, pockmarked, torn, or in pieces. It had just split open under the pressure and neatly slipped off the bean, like a sock sliding off a foot.
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A seed coat protects the precious contents. Sometimes there is an inner and outer layer, as with this lotus seed. But physical protection is not the full story. In its role as gatekeeper, the seed coat determines when it will finally allow moisture and air to breach it and permit germination to proceed. A complex system of chemical, hormonal, and environmental cues work together. Scientists continue to study how a seed knows when it is time.





A few seeds, such as cycads and pomegranates, have a sarcotesta, or fleshy outer coat. An aril is not a sarcotesta. It is an outgrowth from one of the ends of a seed (or the funiculus, which attaches the seed coat to the ovary wall like an umbilical cord). Mace, the red coating on nutmeg, is an aril (see page 178 for more details). Often colorful and tasty, both the sarcotesta and aril are ingenious ways for a plant to coax a vertebrate into eating, and thus dispersing, its seeds.


Inside the insides


On a deeper level, seeds contain chemicals and hormones that regulate metabolism, as well as instigate and guide dormancy and germination. They also provide necessary information to the next generation. Wild plants are packed with complex, diverse information, including aspects that have yet to be revealed or tested, such as resistance to certain pests and diseases or the ability to weather or germinate in adverse conditions. We must be grateful that seed banks and seed libraries, not to mention gardeners and seed companies that nurture heirloom and open-pollinated seeds, preserve and protect this abundant genetic treasure.


In contrast, in cultivated, hybrid plants, humans have managed to channel significant data. Mysteries and surprises have been bred out or blocked. If you sow a hybrid seed, you get a uniform, predictable plant. This has been a boon to agriculture, of course, and often to gardeners, too. But uniformity carries limitations and risks. Chances are there will come a day when we need or want to return to the wild, the variable, the adaptable seeds to tap into their great and complicated bounty.
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