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Cured succulent leaf cuttings rooting into mini terra cotta pots. Too cute!













Introduction



Have you caught the plant-keeping or gardening bug? If so, you might find yourself thinking a lot about how to make more of the plants you love. The spirit of nurturing ownership, thoughtful collecting, and creative display is in full bloom in the plant world. Houseplants, both old and new, are hot again with homeowners, among apartment and dorm dwellers, and at the office. Succulents, orchids, and unusual foliage plants fill the feeds of millions of social media users. Indoor and outdoor edible and ornamental gardening is gaining momentum, especially in tight, urban environments.


For amateur plant enthusiasts and professional horticulturists alike—myself included—caring for houseplants and starting seeds are often gateways to a full-fledged gardening addiction. This is a good thing. I still fondly remember getting my first houseplant as a gift when I was about seven years old: a bird’s nest fern in a yellow pot. Keeping and caring for that one indoor plant sparked a lifelong interest in plants and a desire to make more of them any way I could. By college, I’d multiplied my indoor plant collection to the point where one could barely see out of the windows of the house I rented. It was my way of living with nature, indoors.


More than simply looking for ways to bring nature indoors or grow your own food, you might also want to collect and nurture plants, as well as connect with other plant keepers. As your plant addiction grows, so does your desire to cultivate, on your own, more of the plants you love instead of buying them already finished. Propagating your own plants is also a great way to stretch your plant buying and gardening budget.


If you’re a new plant enthusiast, a young gardener, or an indoor and outdoor plant keeper who has never propagated your own plants before, this book will help you learn the basics of plant propagation. If you’re a gardener who wants to grow your own edible and ornamental starts, expand your indoor plant collections, or even propagate your own citrus and fruit trees, I will teach you how. If you’re a city dweller or balcony gardener who doesn’t have yard space, or you need an introduction to propagation to stretch your plant-buying budget, you’ve also come to the right place.


This book will introduce you to the essential tools you need to start your plant propagation quest and demystify the art of basic seed and vegetative propagation techniques with easy-to-follow instructions. I’ve chosen to highlight certain plants that are easily accessible and make good examples for introductory propagation techniques. You can then take these techniques and apply them to many other plants of your choosing.


If you’re new to plant collecting and propagation, you might be afraid you’ll kill your seedlings or cuttings. Don’t worry: you will. First-time failures can make you reluctant to try again. Fear of killing plants may even stop you before you get started, so don’t let green guilt get the best of you. Killing a few plants, or even a lot of them, is ultimately how you learn to grow them successfully. Keep trying until you find the right recipe for success. Green thumbs are earned, not born.


Now that you’ve picked up this book, you’re on your way to becoming a full-fledged plant parent! Welcome to the club.
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Plants use a variety of reproductive strategies. African violet (Saintpaulia spp.) leaf-petiole cuttings, aeonium stem-tip cutting, and an avocado seed, each rooting in water.















How Plants
Multiply



Understanding Basic Plant Reproduction, Propagation, and Names
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Starting seeds is an inexpensive way to make a lot more of the plants you love.





Ready to multiply your plant collection? I’m sure you’re eager to begin propagating a long list of your favorite or hard-to-find plants—or get those tomato seedlings started. First, let’s do a quick overview of how different plants multiply. The method you use at home to make more of the plants you love will depend on the type of plant you want to propagate and how it grows and flowers. Not all plants can be propagated the same way or under the same growing conditions. If you’ve struggled to get your succulents to root before they rot or can’t seem to get your lettuce seed to germinate, we’re going to get you on the right track.


Depending on the type of plants and their natural environment, plants typically fall into two propagation groups: seeds and vegetative cuttings (also called clones). Some plants are more easily propagated by seed and others by cuttings. Some plants are easily propagated using both methods. Most first-time plant propagators begin with seed starting and water rooting, and then move on to more varied types of plant cloning techniques.


Many plants have seeds that are very easy to germinate, while others can be downright stubborn. Some plants will root almost overnight in just water, while others may quickly rot. Non-flowering plants, such as ferns, do not make seeds at all; rather, they multiply by spreading spores, and can also be propagated vegetatively. The trick is to start with the right plants and the right methods, so you can quickly learn the ropes and have early success. Then, once you feel more confident, you can graduate to propagating more plants.
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The cells of this African violet leaf petiole can grow new root and shoot tissue, creating an entirely new plant. Not all plants have this potential.





While we won’t get into any heavy botany here, it’s important to know that different plant parts—such as a seed, stem, or leaf—either have, or lack, the ability to grow new types of plant tissue, such as new roots or new shoots. That’s why you can use certain parts of a plant for cuttings, but not others.
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These bees are busy feeding on nectar from pincushion flowers (Scabiosa spp.). They are also moving pollen between the flowers.






Starting with Seeds
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Propagating plants from seed is relatively simple and saving seed from your harvest can be an easy and inexpensive way to grow more of your favorite flowers and food. In flowering plants, seed production involves cross-pollination of a flower, the fertilization of the female ovary with male pollen, and the subsequent development of a fruit and seed, which grows a new plant once it germinates.


In the outdoor garden, wind and pollinators such as bees, wasps, butterflies, and a multitude of other insects aid the pollination process. Insects are attracted to flowers as a source of food. While visiting, pollinators pick up pollen on their bodies. The insects then move the pollen around on the flower or transport it to other nearby flowers. It’s quite fun to watch and a great alternative to TV.
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Mature butterfly weed (Asclepias tuberosa) seeds are dry and ready to save or sow.
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A perfect (or self-pollinating) flower has all the parts it needs to develop fruit and set seeds.





Some flowers have both female parts and male parts. These flowers are called perfect or self-pollinating. A little wind or a light shake is all that is required for pollen to move around and pollinate the flower—but pollinators certainly help. Plants with perfect flowers typically set a lot of seed and fruit easily, so they are great for beginner gardeners and seed collectors. Think cosmos flowers and pepper plants.


Some plants have separate male and female flowers on the same plant. These flowers are called incomplete. Squash and cucumber are examples of plants with incomplete flowers. The pollen from the male flower must travel to a nearby female flower on the same plant for pollination to occur. These crops need a helping hand from pollinators (or you) to move pollen from male flowers to female flowers so that fruit and seed can develop.


Seed from some types of plants can be difficult to collect or germinate. The seeds of certain succulents, for example, are so tiny that saving and germinating them can be challenging, regardless of whether you’re new to plant propagation or an experienced grower. For plants with tiny seeds, you’ll need to use care and patience to germinate them successfully and grow them into mature plants. If you don’t have the patience to wait for seedlings, you can propagate many succulents and cacti by removing small offsets (pups) that will grow around the base of the mother plant. (We call it a mother plant simply because it provides the material to grow the new baby plants.)
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Love-in-a-mist (Nigella damascena) has perfect flowers that contain both female and male parts.
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The seed pods of love-in-a-mist are quite beautiful and easy to collect; and the bounty of dark black seeds spreads easily around the garden without your help.
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Some species have plants with only male flowers or only female flowers. Only female plants of holly plants produce berries. Once their female flowers are pollinated by pollen from a nearby male plant, berries can develop.
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Squash plants produce separate male and female flowers. Baby fruit develops from the ovary, situated just behind a female flower. So, when you see a tiny baby fruit, you know it’s a female flower.
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The seeds of Mammillaria cactus and living stone succulents (Lithops spp.) are no bigger than a speck of dust, are moderately challenging to germinate, and require many years to achieve a large size. Here, tiny Mammillaria cactus (at two stages of early germination) and living stone seedlings several weeks after germination.







When should you choose seed propagation?


• When the plant you want to grow reproduces easily from seed


• When you don’t have access to vegetative cuttings or a mother plant


• When you want to produce the most plants for the lowest cost


• When you have time to wait for seedlings to mature


• When growing a cutting would deform the mother plant’s growth habit


• When you are growing microgreens or sprouts






Vegetative Propagation
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When you are unable to collect seed from your chosen plant or the seeds are innately difficult to collect, purchase, or sow, vegetative propagation, also called cloning, is a better option. Cloning involves using existing plant tissue, such as a stem, leaf, petiole (the tissue that connects the leaf to the plant stem), root tissue, or young plantlet from a mother plant. Many plants can generate new root tissue (adventitious roots) and new shoot tissue (adventitious shoots) from other parts of the plant such as a stem or leaf. Once the new roots and shoots form from the existing plant tissue, a new plant clone develops. The resulting new plant will be identical to the mother plant from which you took the cutting.


New adventitious roots and buds can develop at the base of a leaf, leaf petiole, stem internode, node, or at the base where a stem has been cut, depending on the plant species. Have you ever been instructed to plant tomatoes deeper in the soil so that you bury part of the stem? That’s because tomatoes grow adventitious roots along their stems, which can make the plants stronger and more vigorous.


A callus often develops at the base of a cutting at the site of a wound, when conditions are good for rooting. A callus will look like a knot or knuckle growing at the base of a cut stem or leaf. Some plants will develop a callus and adventitious roots, or crown roots, simultaneously; other plants, such as citrus and peppers, must develop a callus first, before new roots can grow.


Many succulents can generate new root tissue from the base of a fallen leaf. The leaf will typically form a callus, and then new adventitious roots will form, followed by an adventitious bud and new shoot.


Other plants, such as the popular houseplants peperomia and begonia, can develop new roots on the leaf petiole and even from the veins along the leaf itself. These types of plants are masters of multiplication and can be propagated in several different ways. However, don’t expect your tomatoes or citrus plants to sprout new roots from just a leaf; the cells in their leaf and petiole tissue can’t grow new root or shoot tissue.


Some plants develop offsets, or pups, which come complete with their own root tissue and then can be divided from their mother and immediately potted up. Airplane plant (also called spider plant) produces easy-to-propagate offsets on flowering stems, while other plants grow offsets from under the soil around the base of the mother plant, or even on the edges of the plant’s leaves. Strawberry plants develop offsets on runner stems (stolons). These plantlets can be snipped off the stem and planted to grow entirely new plants.
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I accidentally broke this piece of African violet crown away from the rest of the plant. I supported it in water and re-rooted the crown, making a clone of the mother plant.
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You can clearly see the adventitious roots growing along the stems of this potted tomato plant. These stems are good candidates to provide cuttings, since root tissue is already growing.
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This pepper cutting has developed a knuckle-like callus at the base of the cut stem; crown roots (wound adventitious roots) will soon develop.
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These crown roots developed on a citrus cutting after the stem was cut and then held in an aeroponic propagator for several weeks.





In addition to green plant parts that can be used for vegetative propagation, other plant tissues allow plants to multiply vegetatively, such as bulbils, bulbs, bulblets, corms, crowns, rhizomes, stolons, suckers, and tubers. Many flowering plants can multiply by seed, as well as vegetatively using these other parts.


Ultimately, you’ll need to get to know the plant you’re propagating, learn how it reproduces in nature, and find out which plant parts are best used for propagation. Feel free to try several methods for a given plant to see which one works best for you.
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An adventitious bud and shoot developed at the base of this echeveria leaf after I placed it in a container with potting mix.
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A fallen echeveria leaf develops new adventitious roots at its base, followed by an adventitious bud and shoot, which then develop into a clone of the original mother plant.
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New adventitious roots and a bud and shoot have developed at the base of this peperomia leaf petiole.
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Airplane plants (Chlorophytum comosum) are easy to propagate from the offsets they produce at the ends of flower stems.
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Chinese money plant (Pilea peperomioides) is a popular houseplant that can be propagated by removing offsets, or pups, that emerge from the soil on the main stem.







Tissue Culture


Tissue culture is a type of propagation performed in test tubes or Petri dishes. These days it’s more commonly referred to as micro-propagation. It’s a fascinating process by which tissue is extracted from a plant and grown in a sterile contained environment in a nutrient solution. The tiny propagule (plantlet) that forms is referred to as an explant. As the explant grows, it is transplanted into more traditional growing media and containers. Tissue culture is typically used in the commercial industry to propagate plants that are difficult to reproduce by other methods, to reduce disease and pest issues, and to produce large quantities of plantlets. However, some tissue culture kits are now available online to the home gardener, as well as books and online information that go into detail on tissue culture methods. As always, I encourage you to experiment beyond the boundaries of this book if you are so inspired.
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Tissue-cultured plants growing in nutrient solution can be cloned in large quantities with fewer pest and disease problems.










When should you choose vegetative propagation?


• When the seed of a plant is difficult to collect or not available


• When the seed of choice is very expensive


• When the plant you want to grow does not produce seed


• When growing a mature plant from seed will take longer than you want to wait


• When you want to reproduce clones from a hybrid cultivar


• When you want to create an exact copy of a plant variety you already have







Common Propagation Methods for Some Popular Plants


Key: SS = seeds or spores, SC = stem-tip cutting, CC = cane cutting, LC = leaf cutting, OR = offsets, runners, SK = suckers, R = rhizomes, bulbs, bulblets, tubers, corms, or root cuttings, B = bulbils, PB = pseudobulbs, L=layering, AL = air layering, D = division, TC = tissue culture
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Understanding Plant Names
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Along with understanding how plants multiply, it’s useful to understand how plants are named and categorized so you use the right propagation method. While you don’t need to be an expert on this subject to make more plants, understanding a few botanical terms related to propagation will prove helpful—especially if you plan to collect and save your own seed. Varieties, open-pollinated cultivars, hybrids, heirlooms, and GMO/GE plants are all types you may grow at some point and terms you’ll see printed on seed packets or plant tags. These terms are often used incorrectly and interchangeably, which can be a source of major confusion for home gardeners. So, let’s break them down.


Species and Common Names


A plant species is a group of plants in which two individuals can produce fertile offspring. Plants are given a binomial species name that includes a genus and a specific epithet. Common names are the names we make up for plants, so we can refer to them without knowing the species name. For example, Pilea peperomioides is the species name for a popular houseplant native to southern China, which is known by the common name Chinese money plant. Sometimes the common name for a plant is simply the genus. Know that common names vary widely depending on where you live—so most plants can have several different common names. Sansevieria spp., for example, are often called snake plant, mother-in-law’s tongue, devil’s tongue, and snake’s tongue.


Varieties


A variety of a plant species is one that may show slight differences in physical characteristics from the original plant species and can occur naturally in the wild—with or without human aid. Varieties can result from natural mutations because of differing environmental conditions, or from a seedling that arises from naturally occurring cross-pollination within the same species. Varieties of a species may have variegated foliage, a slightly different flower color, size, or other such physical difference, but it is not significant enough to classify the variety as a new species. People can sometimes spot and select a naturally occurring variety and sell it commercially with a given variety name.
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Dendrobium ×hybrida ‘Precious Pearl’ orchid is a hybridized cultivar that produces a profusion of stunning flowers.





You’ll see varieties noted with the designation “var.” within a species name. For example: the species name of heartleaf philodendron, a popular vining houseplant, is Philodendron hederaceum. A naturally occurring variety of this plant is P. hederaceum var. oxycardium, which has glossier leaves than the original species.


Hybrids and Cultivars


Hybridizing involves an exchange of pollen from two different varieties of a plant species, or closely related species within the same genus, each having desirable characteristics. The hybrid that grows from the seed that resulted from that pairing will exhibit a mix of characteristics from both parent plants. While hybridization occurs all the time in nature—by wind, animals, and pollinators carrying pollen between plants—the type of crosses made by people generally have a much lower probability of occurring in the wild. When humans intentionally make such a hybrid by manually cross-pollinating two plants, we call the result a hybrid cultivar. You’ll see hybrids designated by a cultivar name, noted in single quote marks, such as Gomphrena ×hybrida ‘Pink Zazzle’.
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Heartleaf philodendron (Philodendron hederaceum), is a popular species of houseplant.





The first generation from such a human-made plant cross is called the F1 generation. F1 hybrids are typically the most vigorous and display the best characteristics, such as bigger fruit or better disease resistance. However, if you collect seeds from an F1 hybrid they won’t come true to type; meaning they can express a variety of different characteristics from the parent plants, so you never quite know what you’re going to get.


To recreate an F1 hybrid, you must re-cross the original two parent varieties to create the same F1 hybrid, propagate the hybrid cultivar vegetatively, or grow it from tissue culture in a lab. Therefore, F1 hybrid cultivars typically cost more to purchase than species or varieties.
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There are about seventy different species of snake plant (Sansevieria spp.) and countless varieties and cultivars.
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A chartreuse-leaved variety of heartleaf philodendron named Philodendron hederaceum var. aureum. You’ll sometimes see it called ‘Lemon Lime’ or ‘Neon’.
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Species of gomphrena (globe amaranth) typically produce smaller flowers than this hybridized gomphrena with the cultivar name ‘Pink Zazzle’.
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This tiny viola seedling that seeded itself into the cracks in my driveway was produced from a dark blue viola hybrid cultivar that I planted in my garden. This baby viola plant has a different growth habit and a lighter flower color than its F1 hybrid parent.
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When you buy this cultivar of philodendron, you should see the patented cultivar name ‘Brasil’ on the tag.
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The only way to reliably reproduce the same cultivar of cannabis is to take vegetative cuttings. If you collect and start seed from these plants, you’ll end up with a wide variety of characteristics in your seedlings.





Some cultivars originate as result of a natural mutation, also called a “sport,” of a plant variety. These cultivars made it into the marketplace because they were selected by a person and reproduced under a specifically marketed cultivar name. These plants are called selected cultivars. Remember the heartleaf philodendron I mentioned previously? Someone growing Philodendron hederaceum var. oxycardium lucked into a sport of the variety that had interesting chartreuse variegation on the foliage. That person then selected the variegated beauty, propagated it vegetatively, and patented it under the cultivar name ‘Brasil’. So, the name on the plant tag for the hybrid would read Philodendron hederaceum var. oxycardium ‘Brasil’.



Branded Plant Names


Be aware there are also trade names for plant cultivars for marketing purposes. If a company that is going to distribute and sell a certain plant cultivar doesn’t like the assigned cultivar name, it may create a new brand name that better fits the marketing strategy. Ever heard of the popular Peace rose? You may have seen tags that list the plant as Rosa ‘Peace’—but that would be incorrect. ‘Peace’ is not the real cultivar name—it’s just a trade brand name used for marketing purposes. The real cultivar name for hybrid Peace rose is ‘Madame A. Meilland’. While trade names are helpful for increasing plant brand exposure, they can make things more difficult for consumers and enthusiasts when it comes to searching for the right plant.


Open-Pollinated Plants


Seed produced from naturally occurring flowering plant species or varieties is true to type, meaning that you’ll get roughly the same characteristics from seeds collected and grown from the original variety as you will with varieties that are typically open-pollinated. An open-pollinated variety can self-pollinate or be pollinated by another specimen of the same variety and produce essentially the same variety from seed. Depending on the plant, you can also vegetatively reproduce (clone) the variety to make sure you keep the same characteristics and benefits expressed by the variety.


If you want to collect and store your own seed from plants that you are growing—and grow approximately the same plant from which you saved the seed—you can only do so with open-pollinated plants. If you choose to save and sow seed from hybrid plants, you’ll end up growing seedlings that show a variety of different characteristics, which is a fun way to experiment and to breed new plants. If a given selected cultivar also happens to be open-pollinated, then it’s possible for you to collect true-to-type seed from such a cultivar.


One word of caution: open-pollinated doesn’t mean isolated pollination. Open-pollinated plants can still cross-pollinate with other closely related varieties if they are grown too close together, especially if they have incomplete flowers, or male and female flowers on separate plants (which means pollen must travel). Plant two different open-pollinated varieties of cucumber in the same backyard and they can cross-pollinate. The fruit they bear, plus the seeds you save, won’t necessarily be uniform. If pollen can move from plant to plant via insects, wind, or air moved by fans, then there is potential for cross-pollination. If you can, group the same variety of open-pollinated plants close together or stick to self-pollinating plants (with perfect flowers) if you want to save seed.


Heirlooms


To be designated an heirloom, a plant must be open-pollinated and have been in human cultivation for at least fifty years. Because heirlooms produce seed that grows true to type, these plants have been saved and passed down from generation to generation. You can reliably collect and save seed from your heirloom plant types, and be confident you’ll grow the very same plant, with the same characteristics, from those seeds the next season.


Some gardeners prefer a plant variety be in cultivation for closer to 100 years to be considered a true heirloom. Therefore, younger heirlooms may be referred to as modern heirlooms. ‘Green Zebra’ tomato is a good example of a modern heirloom (and a selected cultivar).


Genetically Modified Plants


While often used interchangeably (erroneously in my view), the word hybrid is not synonymous with the term GMO (genetically modified organism) or the more accurate term GE (genetically engineered). Genetic engineering of plants involves altering a gene or multiple genes to create an abnormal trait. Genetic engineering can also involve introducing genes from a completely different organism, such as a bacterium, into the plant. Altering genes changes the biochemistry of the plant with the intent of getting it to do, produce, or resist something it naturally would not. So, when a plant or seed is labeled as a GMO or GE plant, that means its genes have been altered. A scientist could take a hybrid plant and genetically engineer it . . . but that does not mean all hybrids are GE or GMO. When people mistakenly equate hybrid seeds and plants with GMO/GE seeds and plants, it can cause unnecessary fear about growing many hybrid plants.
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When you grow heirloom varieties of artichoke, you can let some of the flower heads bloom and go to seed instead of harvesting them to eat. Save the seed to start the next season. Plus, the flowers are beautiful!





While the technical rules of botanical nomenclature are much more nuanced and complicated than I’ve described here, these basic definitions will help you make better choices about the plants you purchase and how you collect and save seed for your future edible crops and plant collections.




Legalities of Propagation


It might surprise you to learn that many plant cultivars are patented. Just like with photography, writing, art, or inventions, the concept of intellectual property also exists within the plant breeding world. It is illegal for you as a home gardener, or anyone in the trade, to propagate (either by seed or vegetative cuttings) and give away or sell plants that are protected by an active patent or have a patent pending—unless you are a grower with a license to grow and sell the variety or cultivar. The plant label you purchase with your original plant will display either a current patent number or the acronym PPAF, which stands for “Plant Patent Applied For.”


As a home gardener, you are legally allowed to propagate patented plants purely for your own personal use. If the plant variety or cultivar you’re collecting seed from or taking cuttings from has no active patent, then it is fair game for anyone to propagate, sell, or give away.


Propagating and selling patented plants for your yard sale or school fundraiser is a no-no. Make sure you are only propagating and gifting non-patented plants. Selling plants out of your home or online also typically requires special nursery licenses and property and plant inspections. Be sure to do your research first before you start selling or giving away plants you’ve propagated in your home and garden. Without all the hard work plant breeders put into their craft, we wouldn’t have so many amazing plant varieties!
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‘Green Zebra’ tomatoes are a reliable open-pollinated selected cultivar, and modern heirloom, with sweet green fruit. I can save seeds from season to season.
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Several professional plant companies sell the hybrid rhizomatous begonia cultivar ‘Phoe’s Cleo’, but it is not currently patented. That means you are allowed to both propagate and distribute it freely.
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broccoli Brassica oleracea x

butterfly bush Buddleja spp. x
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Lenten rose Helleborus spp.
lettuce Lactuca sativa
lilac Syringa vulgaris
lily Lilium spp.
living stones Lithops spp.
Mexican hat Ratibida columnifera
milkweed Asclepias spp.
mondo grass Ophiopogon japonicus
' Lysimachi p
moth orchid Phalaenopsis spp.
mother of th k phyllum d
mum Chrysanthemum spp.
night-blooming cereus Cereus spp.
onion Allium spp.

ornamental grasses

many species
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peace lily Spathiphyllum spp.
peperomia Peperomia spp.
peppermint Mentha spp.
pepper Capsicum spp.
hilodend Philodendron spp.
pincushion flower Scabiosa spp.

ik

fiibs

potatoes Solanum tuberosum
pothos ivy Pothos spp.
rose Rosa spp.
rosemary Rosmarinus officinalis
sage Salvia officinalis
shasta daisy Leucanthemum spp.
snake plant Sansevieria spp.
speedwell Veronica spp.
St. John's wort Hypericum perforatum
stone crop Sedum spp.
tomato Solanum lycopersicum
tulips Tulipa spp.
vanda orchid Vanda spp.
wax flower Hoya spp.
wormwood Artemisia spp.
zebra plant Haworthia spp.
Zinnia Zinnia spp.
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