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INTRODUCTION

To make a seed, plants do the deed. To sow a seed, dirt’s all you need.

Small Wonders

Sowing seeds is first and foremost an act of faith. Whether broadcast across the top of a prepared seedbed or tucked lovingly into a container of growing medium, seeds can seem small, inert, and inconsequential. But each one holds the promise of something much bigger—juicy tomatoes, lush foliage, brilliant blossoms. When we put a seed in contact with warm, moist soil, we see past the tiny, dry morsel to the promise it holds for a green and growing future.

Sowing seeds of plants that yield food for humans and livestock dates back to the beginnings of human history. Civilization as we know it rests on the foundation created by the earliest agricultural endeavors, when people first intentionally planted seeds and then stuck around to tend the crop and gather the resulting harvest.

Growing plants from seed can be one of the most satisfying and intriguing aspects of gardening. Almost all gardeners have grown vegetables from seed. But most kinds of plants—annuals, perennials, herbs, and even trees—may be grown from seed. Starting from seed is nature’s way because it works—in the wild or in the garden, seed starting is efficient, effective, and easy.

Ethne Clarke

Editor in Chief



[image: ]

CHAPTER 1

What Is A Seed?



Like a battery, a seed represents potential energy—the promise of movement, change, and activity … seemingly inert but waiting for the right conditions to activate it. Seeds come in an amazing variety of forms and sizes, from the dustlike seeds of begonias to the hefty coconut. Seeds are living links between generations of plants, carrying the vital genetic information that directs the growth and development of the next plant generation. Seeds are alive. They even breathe as we do, absorbing oxygen and giving off carbon dioxide.

From a botanical standpoint, a seed is a plant embryo with its supply of nutrients, often encased in a protective seed coat. Some of the things that gardeners think of as seeds actually are fruits, dry or fleshy, that may contain multiple seeds, but the result is the same when the right combination of warmth and moisture awakens the dormant embryos within. A few of the things that gardeners treat as seeds are not seeds at all but vegetative structures such as tubers and bulbs (see “Seeds That Aren’t” below). While vegetative structures such as onion sets may seem seedlike, they are grown in the garden more like transplants than like actual seeds.

It’s not necessary to understand the botanical intricacies of how seeds are formed or to know what lies within a seed’s outer coat to have a beautiful, bountiful garden. Most gardeners get along fine by just sticking seeds into soil at the right time of year, without giving much thought to pollination, dormancy, or cotyledons. But knowing what stimulates germination can inform decisions about where and when to plant each kind of seed, as well as whether to start seeds indoors or sow them directly into garden soil. Understanding how a plant is pollinated and how and when its seeds form and ripen is the foundation for preserving seeds from heirloom crops and for selecting cultivars uniquely suited to growing conditions in the garden.
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Most garden seeds contain two cotyledons, or seed leaves; these plants are referred to as dicots (short for dicotyledonous). Perhaps the best-known example of a dicot is a bean seed with its two fleshy seed leaves. Plants in the grass family, which includes all of the grains, are termed monocots (short for monocotyledonous), meaning they produce just one seed leaf upon germination. Particularly among dicots, the seed leaves often bear little resemblance to the true leaves that follow.
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How Seed Is Formed

A seed is the result of plant sexual reproduction: Pollen from the male structures (collectively, the stamen) of a flower lands on the stigma, a part of the flower’s female structures (known collectively as the pistil). A pollen tube grows into the style (the structure leading from stigma to ovary), and a pair of sperm cells moves through the pollen tube. One sperm cell fertilizes an ovule, creating a zygote, and the other joins with another part of the ovule to form the endosperm, tissue that surrounds and nourishes the developing embryo. The embryo sac that holds the ovule enlarges and combines with other structures to become the seed coat.



The ovary, which may contain a few or a few dozen or even hundreds of ovules, becomes the pod or fruit that holds the seeds as they mature and ripen to the point at which they are capable of germinating and growing into plants that carry the genetic characteristics of their parent plant(s). Among the thousands of species of flowering plants, this process is both remarkably similar and amazingly diverse. Seed formation happens pretty much as described here, regardless of whether the resulting seed is that of a bean or a sunflower or an oak. But the forms of the flowers involved in the reproductive process, the methods by which pollen is transferred, and the resulting qualities of those seeds and their associated structures (fruits, pods, ears, and more) vary widely between—and even within—families of plants.

Botanists use the number and arrangement of floral reproductive structures to classify plants into families and further divide them into genera and species. Gardeners who want to dabble in plant propagation should learn about the reproductive structures and methods of plants for more practical reasons—to know how to encourage production of edible plant parts and ensure the production of seed for future crops.


[image: ]

A “perfect” flower is one that has both male and female reproductive structures. Beans, peas, and tomatoes are among the popular garden crops that have perfect flowers. Flowers may be further described as “complete” or “incomplete,” based on whether or not they also have both petals and sepals (collectively, the perianth).



Vive la Différence!

Most garden crops have “perfect” flowers—those with both male and female reproductive structures. However, “imperfect” flowers—those with either male (staminate) or female (pistillate) reproductive structures but not both—may be seen in the garden, too. The most common examples of imperfect flowers bloom on the vines of plants in the cucurbit family—cucumbers, squash, melons, pumpkins, and gourds. These plants are described as monoecious, meaning that both male and female flowers are borne on the same plant. The male flowers make pollen that is carried by insects (or savvy gardeners) to the female flowers; for the most part, only fertilized female flowers produce fruits.




THE SECRET OF SQUASH SEX

The unisex nature of squash blossoms often creates a frustrating puzzle for gardeners who are unaware of the reproductive realities of their crops. Even experienced growers can be confused by vines bearing a steady succession of flowers that bloom and fade without yielding a single developing fruit.

In almost every instance, the first flowers that open are male. They may be big and plentiful and showy, but none of them will ever produce a zucchini or a pumpkin. Their role may be to begin attracting the insect pollinators that will eventually deliver pollen to the female flowers, but these early bloomers tend to fade before the real business of making squash gets under way. It may be a week or more after the first flowers open before a mix of female and male flowers begins to bloom and insects start transferring pollen between them.

Whether it’s squash or melon, cucumber or zucchini, when both kinds of flowers are present, it’s fairly easy to tell them apart: Male blossoms rise on a narrow stalk, while female flowers sit atop a small swelling that generally resembles the shape of the fruit-to-be. If the opening of female flowers coincides with weather that hinders insect activity, a gardener may be in for a second serving of disappointment: small fruits that seem to be growing and then shrivel away. Avoiding this letdown is as easy as doing a little proactive pollination: Use a fine paintbrush or a cotton swab to transfer pollen from male to female flowers and worry no more about whether insects are doing the job. In addition to ensuring this season’s crop, this pollination procedure is central to securing pure seeds for future sowings. See Chapter 5 for an illustration of male and female flowers and more about saving the seeds of squash and their kin.





Less often seen in the vegetable garden but not unusual in the landscape are dioecious species—those that bear male and female flowers on separate plants. Hollies are among the most familiar dioecious plants in the landscape and a good example of why this characteristic matters: Only female hollies produce the colorful berries that brighten our landscapes and provide food for birds, but only if there is a male holly nearby to provide pollen.

Gardeners who grow asparagus, another dioecious plant, may intentionally choose male plants and avoid growing their berry-producing female counterparts. Male asparagus plants produce more edible spears than female plants do, because the males don’t put any energy into making fruits. And a stand of male asparagus does not produce the weedy seedlings that proliferate around mixed plantings. Gardeners who grow asparagus from seed are wise to learn the difference between male and female flowers, so they can remove female plants from their beds.




SEEDS THAT AREN’T

Among the crops commonly grown in vegetable gardens are a few that rarely are started from seed, indoors or out. “Seed” potatoes, for example, are actually potato tubers that produce plants from “eyes” (buds). It is possible to grow potatoes from actual seeds—botanist Luther Burbank did—but it is more practical, from the home gardener’s perspective, to raise them from tubers.

Garlic and onions, two allium cousins in the lily family, are most often grown from cloves and immature bulbs, respectively. Seeds of onion cultivars are reasonably available and may be started indoors or sown directly in the garden, but garlic seed is uncommon and almost never used to start that crop.

Cloves of garlic sold for planting may be referred to as garlic seed, just as the tubers used to grow potatoes are termed seed potatoes. Onion bulbs sold for crop production are called sets. What they all have in common is their asexual method of reproduction. Unlike plants produced from seeds, those grown from vegetative parts are genetically identical to the parent crop that provided the tubers or bulbs.





Why Grow from Seed?

When springtime rolls around and stores of every stripe begin rolling out carts loaded with flats and packs and pots of flowers and vegetable seedlings, it’s easy to wonder why anyone would go to the trouble of starting those same crops from seed. Just lay down the cash and pick up a garden already in progress; take the plants home and tuck them into the soil.

Truth be told, there are times when that course of action makes sense—with a few caveats—but rarely is it economical or logical to rely solely upon purchased plants. Many modern gardens include a combination of homegrown and store-bought plants, and there are good reasons for bypassing the flats at the home center and starting plants from seed instead.

Sometimes seeds make more sense. Seeds are lightweight and portable. They have a long shelf life and are practically inert, yet they are ready to grow when conditions are right. Seeds are inexpensive and offer a significant return on an initial investment. One-quarter pound of bean seeds, for example, consists of approximately 450 seeds—more than enough for three successive crops to supply fresh green beans for a family of four all summer, plus an equal number of plantings to produce beans for canning or freezing. A similar measure of fine, featherlight lettuce seed could keep a family of four—or forty—in salad for several growing seasons.

Likewise, the weight of enough seed to fill a large garden with tomato plants is still inconsequential in terms of shipping costs. Even if the seeds were shipped overnight from the seed company, the cost would not compare to the price of buying that number of plants, let alone having them shipped or driving across town to buy them.

When direct-sow is the way to go. Tomatoes, peppers, and other heat-loving crops typically enter the garden as transplants that have been started indoors. But not all crops need the head start of beginning life indoors in order to make it to maturity by the close of the growing season. Quick-growing greens, short-season peas, and speedy radishes go from seed to supper so quickly that there’s little need to get them growing ahead of the time when they can safely be sown directly into the garden.

Crops that have fragile or fleshy roots or stems that are prone to injury during transplanting also are good candidates for sowing directly in the garden. Beans, carrots, and cucumbers are among those garden crops that don’t take kindly to having their roots disturbed and are usually sown where they will grow to maturity. Such crops can be started indoors to get a jump on a short growing season, but they need special care to be transplanted into the garden without injury to their fragile, fleshy roots or stems.


VEGETABLES COMMONLY PLANTED IN THE GARDEN AS SEED

Beans

Beets

Carrots

Cucumbers

Peas

Radishes

Salad greens

Squash

Sweet corn

Turnips



Organic all the way. Unless transplants are purchased directly from a grower who follows organic practices, there are no guarantees about what’s been sprayed on the young plants that will be tucked into a carefully tended organic plot. To ensure that food crops grow from start to finish without exposure to pesticides and chemical fertilizers, begin with certified organic seed and raise them organically.

Plant when the time is right. Retail shelves may reflect a calendar that moves seamlessly and instantly from July 4th to Halloween to Christmas and then directly to Valentine’s Day and Easter. But the climate remains unaffected by what’s on sale at nationwide garden centers or home stores. Just because the retail calendar says it’s spring on March 1st does not mean that tomato plants will thrive or even survive in the cold soil and unpredictable weather of a garden in late winter. Waiting until the time is right for planting before buying seedlings from those same stores may mean choosing from plants that have struggled along for months with poor lighting, irregular water, and too-small containers, or it may just mean there’s almost nothing left to choose from. Starting transplants from seed gets the timing just right for each crop and for the local climate and weather conditions. It also means that transplants are ready to plant in late summer for a fall garden—even if local stores are filling their shelves with back-to-school items and snow shovels.

Avoid what’s going around. The perennial and woody plants sold at garden centers and chain stores may be shipped from distant growers in other parts of the country, occasionally bringing pests and problems with them to their new homes. Vegetable transplants typically come from large growers that supply all of the stores in a particular region. This widespread distribution of a few cultivars of plants also can set the stage for widespread disease problems. In a recent year in the Northeast, for example, tomato transplants infected with late blight fungus were shipped to stores across at least three states. When weather conditions further favored the spread of the disease, gardeners were urged to destroy their home crops of tomatoes and potatoes before the fungus took a toll on agricultural production of potatoes in their region.

Growing crops from seed means it’s possible to choose cultivars that are resistant to pests and diseases. It also avoids bringing home problems that may have originated at the grower or developed in transit or at the point of sale.

Enjoy the greatest variety of plants. In the absence of a really great local grower, the number of cultivars available as transplants tends to be quite limited. The garden center may offer one kind of broccoli, two or three types of cabbage, four pepper cultivars—two hot and two sweet—and five or six kinds of tomatoes. Compare that to the pages of choices in a seed catalog and it’s easy to see what’s missing—a rainbow of colors, a wealth of shapes and sizes, and a calendar full of long- and short-season crops to suit any gardening condition. Stores selling vegetable transplants have to play it safe and only offer standard-issue varieties that will yield a standard-issue harvest. Starting from seed instead opens the door to both new varieties and old ones. And, because the initial investment is small with seeds, trying new and different crops poses very little risk and has the potential to produce awesome results.

Preserve the past and plan for the future. Heirloom crops, such as the meaty paste tomatoes an Italian neighbor used to grow, are among the choices that may be hard to find among the transplants at the big-box store. Likewise, the dried beans that Grandma relied on for her famous soup are unlikely to show up for sale at the supermarket. Modern agriculture and food processing are not well suited to the quirks and irregularities of beloved crops that produce monster fruits or beautifully speckled beans. Heirloom crops endure because they have qualities that are prized by the gardeners who have grown them and passed them from one generation to the next, not because they hold up well in shipping or yield a large crop all at once for easy harvesting. By saving seeds of their favorite crops, our gardening forebears ensured that those crops would be around for the next season and for subsequent generations. Seeds of heirlooms may be found listed in the pages of most major seed catalogs, as well as from seed companies such as Seeds of Change (www.seedsofchange.com) and Baker Creek Heirloom Seeds (rareseeds.com), which specialize in heirloom varieties. The Seed Savers Exchange (www.seedsavers.org) is a nonprofit organization that promotes the saving and sharing of heirloom seeds; it sells hundreds of heirloom varieties and offers guidance on saving and storing seeds for the future.

Shopping for Seeds

If the choice of transplants on the sidewalk in front of the local large-scale retailer leaves much to be desired, the pages of almost any seed catalog will serve as a ready antidote to that underwhelming feeling. Shopping for seeds is both a flight of fancy and an exercise in pragmatism; it requires both the imagination to see what those seeds might become and the commitment to starting, sowing, and tending them to make those dreams a reality.

Prepare to be dazzled, but be mindful of the cost. As previously mentioned, seeds are portable and relatively inexpensive, but it’s easy to buy much more than one season’s worth of seeds. While many seeds will keep from one season to the next, fresh seeds typically offer better germination results, so it’s best to avoid having lots of leftovers.

When perusing the pages of a seed catalog or buying seeds off the rack at a garden center, have a plan, a list in hand, and an





How to Read a Seed Packet










Fostering Germination







Pretreating Seeds






























Stratification and Scarification












Presoaking and Presprouting









	Spread a double layer of damp paper towels on a flat surface.

	Evenly space seeds 1 inch or so apart on the moist towels.

	Roll up the towels, being careful to keep the seeds from bunching up.

	Label the seed roll and place it in a plastic bag. Close the bag loosely—germinating seeds need some air. Several rolls can fit in one plastic bag.

	Put the seeds in a warm place—near a water heater or on top of a refrigerator. Make a note on the calendar to check them in 2 or 3 days.

	After the first inspection, check the seeds daily for signs of sprouting.
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