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Long before the invention of pottery, men and women wove baskets from plant fibers. Today,
craftworkers creating textiles and other products make use of many of these same resources
and methods. Thoroughly researched and charmingly written, this practical guide by a veteran
botanist and horticulturist provides weavers and gardeners alike with a wealth of information on
growing plants for use in weaving and dyeing projects.Beginning with the history and uses of
plant fibers, A Weaver's Garden then offers valuable hints on dyeing fibers and fabrics and how
to use soap plants for cleaning textiles. Readers will also find expert advice on fragrant plants for
scenting and protecting textiles, what plant materials to use as tools, how to plan and create a
garden containing cotton, flax, indigo, madder, fuller's teasel, woad, and many other useful
plants; and much more. A glossary, pronunciation guide, and an abundance of illustrations
complete this informative and inspiring volume.  

From the Back CoverStart Your Tie-Dye Adventure!Tie-dye is an adventure every time. Express
your creativity with vibrant stripes, spirals, swirls, sunbursts and more. Inside you'll learn the
secrets of making your own brilliantly colored designs, using fade-resistant, easy-to-apply cold
water dyes and popular tie-dyeing techniques.Learn how to tie-dye with:33 Terrific
ProjectsPopular Tie-Dye TechniquesTricks of the TradeSunbursts, Circles, Stripes, Swirls and
moreTie-Dyeing for Groups and Fund RaisersMore Great Books from Design OriginalsCreative
Dyeing for Fabric Arts with Markers & Alcohol Inks$18.99DO5348Magic with Markers$12.99
DO5316Creative Colors for Paper Arts with Markers & Alcohol Inks$9.99DO3438Making
Jewelry with T-Shirt Yarn $8.99DO3498About the AuthorSuzanne McNeill is often known as a
Trendsetter for arts and crafts. Dedicated to hands-on creativity, she constantly tests,
experiments and invents something new and exciting. Suzanne is the woman behind Design
Originals, a publishing company dedicated to all things fun and creative. She is a designer,
artist, columnist, TV personality, publisher, art instructor, author and lover of everything hands-
on. She was the 2011 winner of the Craft and Hobby Association's Industry Achievement Award.
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The leaves of Japanese indigo produce a beautiful blue die.Natural-dyed yarns can be knitted
into colorful fabrics like this one.Copyright Copyright © 1987 by Rita Buchanan All rights
reserved.Bibliographical NoteThis Dover edition, first published in 1999, is an unabridged
republication of A Weaver’s Garden, by Rita Buchanan, originally published in 1987 by
Interweave Press, Inc., Loveland, Colorado. A bried preface to that edition and a section of color
photographs have been omitted, some minor corrections have been made, and the "Resources"
section has been updated.Library of Congress Cataloging-in-Publication DataBuchanan, Rita.A
weaver’s garden: growing plants for natural dyes and fibers / Rita Buchanan; illustrations by
Steve Buchanan. — Dover ed.p. cm.Originally published: Loveland, Colo.: Interweave Press, ©
1987.Includes index.97804861363941. Hand weaving — Equipment and supplies. 2. Dye plants.
3. Fiber plants. 4. Gardening. I. Title.TT848.B83 1999746.1 — dc2199-39858CIPManufactured
in the United States by Courier Corporation40712806Table of ContentsTitle PageCopyright
PageINTRODUCTIONPLANT FIBERS FOR SPINNING AND STUFFINGDYES FROM
PLANTSSOAP PLANTS FOR CLEANING TEXTILESFRAGRANT PLANTS TO SCENT AND
PROTECT TEXTILESPLANT MATERIALS USED TO MAKE TEXTILE TOOLSCREATING A
GARDENRESOURCESGLOSSARYPRONUNCIATION GUIDEINDEXA CATALOG OF
SELECTED DOVER BOOKS IN ALL FIELDS OF INTERESTINTRODUCTIONThis is a book
about a particular collection of plants: those that have traditionally been associated with weaving
and textiles. It is written for weavers who would like to learn more about the traditions of their
craft and the sources of their raw materials, and for gardeners who would like to grow useful and
interesting plants. Sometimes one person is both weaver and gardener, or a weaver and
gardener might team up to form a partnership!Each chapter focuses on a different kind of plant
product, including fibers, dyes, soaps, fragrances, and tools. The chapter begins with a
combination of history and botany, telling the story of where and when people have used each
product, and why and how it occurs in plants. You’ll learn how cotton fibers grow, what people
used for washing before soap was invented, and why indigo blue is a precious and unique dye.
Then there are “how-to” sections, with guidelines for using plant products. Would you like to dye
your own yarn, or mix an herbal moth repellent? Here are directions to help you. The second half
of each chapter is a catalog of the major plants that supply the product, listed alphabetically by
common name. There is a description of what each plant looks like as it grows, where it comes
from, and how it is used. Horticultural information is given for all the plants in this book that can
be grown in gardens or greenhouses in the United States.The last chapter is about creating a
garden of your own. Many of these plants are fast-growing annuals that will mature in a single
season. Others are perennials that will last for years. Some are tropical plants that can be raised
in greenhouses or as houseplants. Gardeners in different regions can choose one or more
plants from each chapter that will do well in their climate. There are weedy plants that thrive on
neglect and sensitive plants that must be fussed over. Beginning or experienced gardeners can



choose plants that are easy to grow or challenging. Order some seeds and try growing them!
Even where it’s impractical to grow enough of a certain plant to actually harvest and use the
product, it’s a lot of fun to grow a single specimen and see what it looks like.Any subject has its
own vocabulary. Terms that weavers use all the time are foreign to gardeners, and words that
gardeners say every day sound strange to weavers. I expect that most readers will already be
familiar either with weaving or with gardening, but won’t know words from the other subject, so
there is a complete glossary of terms in the back of the book.I was fortunate to study chemistry
in high school and college with teachers who could explain the subject clearly and relate it to
everyday life, and so I learned to think of chemistry as a practical approach to understanding
materials and processes. Throughout this book I have written about acids and bases,
compounds and solutions, atoms and molecules (those words are also in the glossary). I think
this is the most accurate way to explain what’s really going on when dyes interact with fibers,
when greasy clothes are cleaned in soapy water, when clothes moths are deterred by fragrant
plants.The information in this book is drawn from my own experience as a weaver and gardener
and from extensive bibliographic research. To make the book easy to read, I have not cited
references in the text or in footnotes. My major sources are included in the lists of suggested
reading at the end of each chapter. For each subject, I have recommended a selection of books
and articles that are interesting and helpful, and that are likely to be available at a good-sized
library or bookstore.In choosing which plants to include in this book, I began with plants that
have been significant in our history — crops that were highly valued in Europe and the colonial
United States, such as flax and cotton, indigo and madder, lavender, and fuller’s teasel. Then I
added others that have been just as important, but in different parts of the world-such as jute in
India, dyer’s knotweed in Japan, and soapbark in South America. Many of these plants have
been cultivated in gardens and fields for centuries, but some are simply gathered from natural
stands. I emphasized the traditional crops, but included some less familiar plants as well. I
omitted plants of restricted occurrence or dubious usefulness, and generally rejected irritating or
poisonous plants.I’ll admit right from the start that many of these plants are not commonly
available. You can’t drive down to your local nursery some fine spring weekend and pick up a six-
pack of cotton seedlings along with your tomatoes and marigolds. To plant a weaver’s garden
requires forethought and planning, so that you can locate sources for the plants you choose to
grow. At the end of the chapter about gardening I have listed several mail-order suppliers of
seeds and plants, as well as a few networks of gardeners who save special seeds to exchange.
Some plants are difficult to obtain even by mail at this point, but perhaps my writing about them
will help to change that situation. I can sympathize with gardeners who read about a plant and
want to order seeds the same evening and start to grow it as soon as possible! It’s frustrating
indeed to know about a special plant and not be able to have one of your own. But I have faith
that nurserymen and seedsmen respond to the interests of their customers, and that they will
offer more of these plants as soon as they sense a demand.For convenience, I have referred to
plants by their common names. Common names can cause plenty of confusion, though. Some



names like hemp, indigo, soapweed and reed have been used over and over again to label
different plants in different countries. In other cases several different names all refer to the same
plant, such as dyer’s broom, dyer’s greenweed and woadwaxen. Plants usually have different
common names in different languages, such as garance (French), robbia (Italian), der Krapp
(German), or madder (English). But some plants have no common name at all, or at least none
in English.In order to establish the specific identity of each particular plant and sort out one from
another, it’s necessary to use scientific or Latin names. Following the system originated by the
great eighteenth-century botanist Linnaeus, each kind of plant has a unique Latin name,
consisting of two words. The first word is the name of the genus; the second word names the
species. For most people, the genus is the grouping of plants which is easiest to recognize. For
example, we can tell that a plant is a pine tree (genus Pinus), a rose bush (genus Rosa), or an
iris (genus Iris); even though we can’t tell what kind of pine, rose, or iris the plant is. Each genus
of plants has a generic name. These names may be derived from classical names for plants,
from Greek or Latin words for the properties or uses of plants, from names of people, or from
other languages. Arundo (giant reedgrass) is an ancient name for reeds, Saponaria (soapwort)
comes from the Latin word for soap, Nicotiana (tobacco) is named for Jean Nicot, who
introduced tobacco to France. Bixa is a South American vernacular name for annatto. It’s
common to refer to a group of plants by naming the genus, especially when discussing
properties that all the members of the genus have in common.Within a genus, plants are divided
into different species. A genus can contain only one, just a few, dozens, or hundreds of species.
A species is the “bottom line” of classification, and the most basic group of organisms; it
comprises all those individuals that resemble one another and are able to breed together but
unable to breed with members of any other species.1 Sometimes the details that distinguish one
species from another are rather subtle, but other times they are obvious. Specific names are
often derived from Greek or Latin and may describe something about the plant, such as
hirsutum for “hairy” or odoratum for “fragrant”. By itself, a specific name does not identify a kind
of plant, because some specific names have been used over and over again. For example, there
are many different kinds of plant called “So and So” tinctoria because they are “used by dyers”,
or “So and So” sativus because they are “cultivated”. But when it follows the name of a genus, a
specific name does indicate one particular kind of plant. Thus, Indigofera tinctoria means “the
indigo that is used by dyers” and Dipsacus sativus means “the teasel that is cultivated”.Similar
genera are grouped into families, and a family may include from one to thousands of genera. I
have included the family name, in English, at the beginning of the entry for each plant. With
practice, you can learn to recognize the characteristics of several different plant families.
Sometimes the same useful property shows up repeatedly in plants of a certain family, and it’s
possible to say that “many plants in the mallow family yield strong stem fibers”, or “plants in the
mint family tend to be rich with essential oils”. More often, however, the plants in a family vary
considerably in overall appearance and usefulness.There are some conventions for using Latin
names. They are always written in italics or underlined.2 The name of the genus is always



capitalized, but the name of the species usually begins with a small letter. The first time a certain
kind of plant is mentioned, the name is written in full. For example, let’s begin with Upland cotton,
Gossypium hirsutum. In later references to that species, or to other species in the same genus,
it’s customary to abbreviate the genus with a capital letter, and write G. hirsutum or G.
barbadense. Specific names aren’t abbreviated, but sometimes “sp.” (singular) or “spp.” (plural)
is written after the name of a genus in referring to plants that are not precisely identified:
Gossypium spp. means “unspecified kinds of cotton”.One point can be confusing, and needs
discussion. Latin names weren’t assigned at the Creation, one for each plant. They’ve been
created by botanists. Working at different times and places, two botanists may reach different
conclusions about the identity of a plant and its relation to other plants. People make mistakes,
change their minds, and disagree. There are formal, internationally accepted procedures for
resolving differences in nomenclature, but it takes a while for these resolutions to be
incorporated into gardening books and magazines, nursery catalogs, and other printed
information. In the interim, some plants seem to have more than one name. For plants that are
described in older books or listed in seed catalogs under different names, I have put the
currently preferred name first, and then the synonyms. Where possible, I have used the names
given in the authoritative manual of cultivated plants, Hortus Third, published in 1976. For plants
not listed in Hortus Third, I determined current usage by examining the botanical journals.Many
gardeners are reluctant to use Latin names for fear that they will not pronounce them correctly.
Take courage! If you can say “asparagus”, “chrysanthemum”, and “rhododendron”, you’ve
already mastered three Latin names. You’ll find the names for all the plants in this book in a
pronunciation guide at the back, so you can learn to say “kor-ee-OP-sis” (Coreopsis), “gos-SIP-
ee-um” (Gossypium), and “DIP-sa-cus” (Dipsacus). Practice in private, then be dauntless and
speak with confidence. Some of the best botanists I know use unconventional pronunciations,
but it doesn’t bother them a bit.SUGGESTED READINGSUseful PlantsFor more information on
how people have used plants as sources of foods, drugs, fibers, dyes and raw materials, read
Plants, Man, and Life by Edgar Anderson (Berkeley: University of California Press, 1952), Plants
and Civilization by Herbert Baker (Belmont, California: Wadsorth, 1978), or Of Plants and Man
by Charles Heiser (Norman: University of Oklahoma Press, 1985). All are written in an engaging
style for a general audience. A more formal text is Economic Botany by A.F. Hill (2d. ed.; New
York: McGraw-Hill, 1952). The quarterly journal of the Society for Economic Botany, Economic
Botany, contains detailed articles on a variety of useful plants.The Dictionary of Economic Plants
by J.C. Uphof (2d. rev. ed.; Wurzburg, Germany: J. Cramer, 1968) lists thousands of useful plants
from around the world alphabetically by genus name and mentions the origin and use of each.
Many fiber and dye plants are included in The Commercial Products of India by Sir George Watt
(London: John Murray, 1908). Plants native to eastern North America are included in Use of
Plants for the Past 500 Years by Charlotte Erichsen-Brown (Aurora, Ontario: Breezy Creeks
Press, 1979).The Manual of Cultivated Plants by L.H. Bailey (rev. ed.; New York: Macmillan,
1949) is a systematic treatment of useful plants that can be grown in North America. Hortus



Third by the staff of the Bailey Hortorium at Cornell University (New York: Macmillan, 1976) is the
most up-to-date reference on the taxonomy and nomenclature of cultivated plants, but focuses
more on ornamental than on useful plants.Much detailed information on the chemical
compounds obtained from plants and used as dyes, soaps, essential oils and other products is
published in chemistry books and journals. All require some background in chemistry. Two of the
most useful references are Plant Biochemistry edited by James Bonner and Joseph Varner (3d.
ed.; New York: Academic Press, 1976), and The Organic Constituents of Higher Plants by Trevor
Robinson (5th ed.; North Amherst, Massachusetts: Cordus, 1983).Finally, for a practical field
guide on poisonous plants to avoid, refer to Poisonous Plants and Mushrooms of North America
by Charles Kingsley Levy and Richard B. Primack (Brattleboro, Vermont: Stephen Greene,
1984).Textile CraftsTo learn more about the origins and development of spinning and weaving in
Western societies, consult Textiles, Vol. 4. in Studies in Ancient Technology, by E.J. Brill (2d. ed.;
Leiden, Netherlands: E.J. Brill, 1964) and relevant chapters in A History of Technology (five
volumes), edited by Charles Singer (Oxford: Clarendon, 1956). A good survey of textile crafts
from different societies is A History of Textiles by Kax Wilson (Boulder, Colorado: Westview
Press, 1979).A delightful introduction to the craft of weaving is Spiders’ Games: A Book for
Beginning Weavers by Phyllis Morrison (Seattle: University of Washington Press, 1979). A more
comprehensive reference is The Spinning, Weaving, and Dyeing Book by Rachel Brown (New
York: Alfred Knopf, 1980). A popular text for college-level introductory weaving courses is
Weaving, a Handbook of the Fiber Arts by Shirley Held (2d. ed.; New York: Holt, Rinehart, and
Winston, 1978).It’s worth looking for a library that has bound volumes of the CIBA Review,
published by the Ciba-Geigy Company from the 1930s to 1960s, which contains fascinating
articles on all aspects of the textile crafts. Current periodicals in the textile field present a range
of historical, technical, inspirational and practical information. Among these are Shuttle, Spindle,
and Dyepot, Handwoven, Spin·Off, Fiberarts, The Weaver’s Journal, Textile Artist’s Newsletter
and Threads.PLANT FIBERS FOR SPINNING AND STUFFINGIf you associate plant fiber with
bran muffins and breakfast cereal, stop now and take a look around. At the very least, you’re
probably within reach of some cotton fabrics, and you may see coir doormats, jute burlap, sisal
twine, ramie-blend sweaters, or fine table linens. Those are just a few common uses of plant
fibers.Handweavers and fiber artists are people who enjoy experimenting with a variety of raw
materials, and they continually seek out natural plant fibers. Many appreciate the range of
textures available: fluffy or scratchy, yielding or stiff, delicate or sturdy. Plant fiber products bridge
the categories of basketry and fabric. They can be coarse or delicate, rigid or flexible, humble or
refined.My personal interest in fiber plants has several facets. I enjoy looking for useful plants as
I travel, and raising them at home in my garden to see how they grow and what they look like.
Identifying, collecting, and studying fiber plants is part of my work as a botanist. Meanwhile, it’s
fun to experiment with the fibers, too, and somehow they seem to be more than just raw
materials. Gathering, spinning and weaving them is an invitation to feel close to countless
unknown women from long ago and far away, to be inspired by their achievements, and to



practice the ancient techniques as they did. So working with plant fibers draws different parts of
my life together, and at the same time, links me to a rich human tradition.THE HISTORY AND
USES OF PLANT FIBERSLearning to twist plant fibers into cordage or yarn was among
mankind’s earliest accomplishments. Archeologists have found bits of fabrics estimated to be
ten thousand years old in both the Old and New Worlds; primitive civilizations mastered the arts
of spinning and weaving long before they began to refine metals or shape pottery vessels. The
history of spinning began when the first spinners rolled strands of fibers between their hands
and realized that twisting gave strength to the yarn. Many historians believe that these first yarns
were spun from the long fibers of plant stems and that spinning short fibers, like cotton or wool,
came later. With the early invention of the spindle and whorl, techniques of handspinning were
developed that endure even today in parts of the world. People everywhere have used the fibers
from local native plants to make a variety of everyday and ceremonial fabrics: fishnets and
bowstrings, thatched roofs and floor mats, sheets and blankets, stuffed cushions, carrying bags
and storage sacks, humble garments and elaborate robes, wrappings for babies and shrouds for
the dead.As societies became more complex, the need for certain kinds of fabrics greatly
increased. Outfitting boats, for example, required tremendous yardages of sailcloth and rope
rigging which had to be replaced every few years as they wore out. In post-Renaissance Europe,
first the wheel-driven spinning wheel and then mechanical spinning devices were invented to
accelerate the spinning process, supply more yarn to be woven, and free human hands for other
work. Making cloth had always been so time-consuming and important that spinning and
weaving were the first tasks to be mechanized during the Industrial Revolution. Textile
production became more and more standardized and centralized in the eighteenth and
nineteenth centuries. A few fiber crops began to dominate the world market because they had
desirable qualities and could be produced in sufficient quantities. Today cotton is truly king, but
flax, hemp, jute, sisal, abacá and others have also played important roles.Until recently, plant
fibers were the primary raw materials for clothing and underwear, bedding and towels, carpets
and curtains and upholstery, flour and sugar bags, feed sacks, binder twine, tarpaulins and
awnings, ropes and belts and hoses, army uniforms and tents, coffee bags and cotton bale
covers. Now, many of these products are woven from man-made fibers. Since the 1950s, the
replacement of natural fibers with synthetic fibers has been extremely rapid. It results from
several factors. As a product, synthetics are sometimes more durable and longer-lasting than
natural fibers. Natural fibers are biodegradable and are weakened by decay, but synthetic fibers
are quite slow to deteriorate. Fiber plants themselves are an agricultural crop and may not be as
valuable as food crops like wheat, corn, peanuts, sugar or bananas. The traditional methods of
processing plant fibers have always used hand labor rather than machinery. The manufacturing
processes for synthetic fibers are completely automated, so modern factories can produce them
much more quickly and cheaply than old-fashioned village workshops could produce natural
fibers. Still, synthetics have not completely overtaken the textile world.THE OCCURRENCE
AND PROPERTIES OF PLANT FIBERSBotanists have estimated that over two thousand



species of plants produce fibers, including at least a thousand kinds of plants in North America
alone. Few have reached commercial importance, and some have never been utilized at all, but
many have been used locally for one purpose or another. Fibers can be grouped by reference to
the plant parts in which they grow. Seed fibers, including cotton and kapok, grow as appendages
to seeds or inside seedpods. Most make good stuffing or padding if they can be collected in
sufficient quantity, but cotton is the only seed fiber that can be spun into a serviceable yarn.
Stem or bast fibers, such as flax, jute, ramie and hemp, form long strands in the inner bark of
dicot stems. Also called soft fibers, bast fibers are noted for flexibility, ease of spinning, and
durability. Leaf fibers, such as sisal, form parallel bundles that extend lengthwise in the thick
leaves of monocots. Leaf fibers are called hard fibers because they are stiffer and more brittle
than bast fibers; they are used more for cordage than for woven fabrics. Wood fibers, extracted
from trees and coarse plants, are used in papermaking and as a raw material for making rayon.
Miscellaneous fibers, mostly from parts of various palm plants, are used to make baskets, hats
and brushes.Individual fiber cells are very thin, usually less than one-thousandth of an inch in
diameter. The average length of fiber cells depends on the plant: jute cells are about one-quarter
inch long, cotton and flax cells are about one inch long, and ramie cells can be as much as six to
twelve inches long. Only cotton is normally handled in the form of single cells. The strands or
bundles of fibers that grow in stems and leaves, such as jute or sisal fibers, are usually ten to fifty
cells thick in cross section; hundreds or thousands of overlapped cells run lengthwise to make a
fiber. Sometimes other fibers are “cottonized”, or broken down into individual cells (by a
chemical treatment), so that they can be spun on machines designed for cotton, but mostly they
are spun in the form that comes from the plant.In photosynthesis, plants convert carbon dioxide
and water into glucose, a simple sugar. Glucose is then converted into a variety of other
chemical compounds, including cellulose. Cotton is almost pure cellulose with few impurities;
other plant fibers are made of more or less cellulose. Cellulose molecules are very long chains
of glucose building blocks joined end to end. The cellulose chains can be loosely arranged or
densely packed into a crystalline structure. Parallel bundles of cellulose molecules form tiny
fibrils, and as a plant grows, the fibrils are laid down in successive layers to form the cell walls of
fiber cells. The patterning of these layers is not random. Each layer of fibrils traces a spiral inside
the cell. Thus, plant fibers seem predisposed for spinning. An inherent twist is built into their very
structure, and the direction of the twist is constant for any plant species.3 This twist potential is
easily observed: moistened fibers slowly turn in one direction or the other as they dry. Twisted
fibers or yarns have diagonal lines that correspond with the crossbars in the letters S or Z. Flax,
ramie, milkweed and Indian hemp fibers always show a natural S twist; and hemp, jute, sisal and
yucca fibers always show a natural Z twist. Some historians have suggested that the observation
of the natural twisting of plant fibers led prehistoric people to the discovery of spinning. Many
fiber specialists think that if fibers are spun in the direction of their natural twist, the yarn will be
smoother and stronger.In addition to cellulose, many plant fibers contain pectins and lignins.
Pectins, or pectic compounds, are the glue that holds cells together into fiber bundles and binds



the different layers of plant stems together. In the kitchen, you might have used pectins to make
jam or jelly thicken up. When bast fibers such as flax or jute are retted, bacteria break the pectins
down into acetic and butyric acids (these compounds cause the bad odors of the retting
process). In the initial stages of decay, the bundles of fibers are loosened from the rest of the
stem. That’s when the retting process should be stopped. If not, the bacteria will proceed to
decompose the pectins that hold the fiber strands together, and the result will be useless loose
cells and slime. Pectins also can be removed by boiling the fibers in an alkaline solution; a
controlled chemical process now can be substituted for the traditional retting methods.Lignins
are chemical compounds that accumulate between the strands of cellulose in cell walls and give
strength and rigidity to plant stems; lignins make stems tough and woody. Lignins are very
resistant to decay and decomposition and are not removed by the retting process. Fibers with a
high lignin content are stiff and hard and cannot be softened. In stem fibers, the lignin content is
low at first but increases after the plants flower and go to seed; overmature flax or jute, for
example, is more brittle and rigid than normal. Lignified stem fibers are graded inferior. Strands
of leaf fibers normally include some heavily lignified cells, so they are always stiffer than stem
fibers, but the percentage of lignin in leaf fiber bundles does not change much over time. Leaves
of sisal or abacá, for example, can be harvested when they first expand from the bud or left on
the plant for years, with little change in quality.Stem fibers grow in a layer between the outer skin,
or epidermis, of the plant and the woody core of the stem. They are common in both soft-
stemmed herbaceous plants, like flax, ramie or hemp, and in woody plants, like basswood and
cedar trees. Stem fibers are associated with the phloem system, which circulates the plant’s sap.
(The woody core of a stem is the xylem system, which transports water up from the roots.) Stem
fibers run vertically in the stem, but they are not separate parallel bundles. Rather, they are
interconnected into a sort of lattice, or net, and form a flexible cylinder that gives support to the
stem. The cylinder of stem fibers is as long as the stem is tall, but when separated into thin
strands by combing, the processed fibers vary in length.Leaf fibers grow as distinct strands
embedded in the pulp of fleshy or leathery leaves of monocot plants. Deep inside the leaves are
fibrovascular bundles which include both fibers, for strength and flexibility, and phloem and
xylem elements, for vascular transport. In the outermost tissue, just under the epidermis, are
bundles of structural fibers that serve primarily to support and give shape to leaves. In most leaf
fiber crops, the structural fibers are more abundant and stronger than the fibers associated with
the vascular tissue. Leaf fibers are separate and parallel in the leaf, as tidy as a package of
uncooked spaghetti. In processing, they are extracted in a uniform hank. Individual bundles
cannot be split into thinner strands.Any particular type of fiber can vary in fineness, strength,
flexibility, color and other properties. The variation within a species can be considerable; as
commercial commodities, fibers are graded into several quality categories and priced
accordingly. The relative fineness of different fibers, such as jute and sisal, is sometimes
compared by using the Tex system. A Tex count is the weight in grams of one thousand meters
of yarn. Thicker yarn weighs more and has a higher Tex count than thin yarn. If two different kinds



of fiber are spun into yarns as thin as possible, the Tex counts will compare the relative fineness
of the fibers themselves. Cotton, line flax and ramie can be spun into much finer yarns than sisal,
abacá or coir. Fine fibers are generally more desirable and expensive than coarser fibers.The
quality of leaf fibers is determined primarily by genetic factors, but for stem fibers, growing
conditions and processing methods are also influential. For example, soil fertility, moisture
supply, light and temperature, and density of spacing affect the quality of flax, and the timing of
harvest is important. The temperature and purity of the retting water, the duration of retting, and
the care taken in breaking and scutching and hackling also affect flax quality. On a home
production scale, there can be difficulties with obtaining seeds for the best varieties or with
providing the optimum growing conditions for different kinds of plants. Without the guidance of
experience, processing may be inefficient or inferior. But even if the fibers aren’t up to top-quality
standards, growing and processing fibers yourself can be worthwhile.COTTONI remember the
first time I saw cotton plants. It was during the winter term of my senior year in college. I was on a
botany field trip to Florida for some first-hand experience with tropical plants. We hadn’t seen
much during the first two days of driving until, somewhere in Georgia, we stopped to stare at a
field that was dotted with white puffs. It looked like someone had spilled giant popcorn out of an
airplane! We stopped the car and ran over to collect and examine this curious plant, wondering
what it could be. Yankees all, we hadn’t recognized cotton. The second time I saw cotton, I was
in Peace Corps training in the Virgin Islands. Our camp was on a barren, rocky, overgrazed
mountainside, but there were some interesting little trees there, with balls of tan fluff on the
branches. What could it be? Cotton fooled me again. The third time I saw cotton, I was in Texas.
The dirt was black, and the fields were flat. From where I stood to the horizon stretched rows of
lush green plants dotted with yellow and pink flowers like hollyhocks. Curious, I asked my hosts
about them. Their answer: Cotton, of course. Now, years later, I usually know cotton when I see
it.BotanyThe cotton genus (Gossypium), in the mallow family, includes over three dozen species
of wild and cultivated plants, native to both the Old and New Worlds. All wild cottons are
perennials that grow into shrubs or small trees in tropical regions. Most grow in regions that have
distinct wet and dry seasons. They tend to grow new foliage during the wet season and to bear
flowers and fruit during the dry season. Some wild cottons don’t bear any fibers on their seeds at
all, but others do have fuzzy or hairy seeds. Biologists, who are always wondering why
organisms have evolved in certain ways, have enjoyed speculating on the adaptive advantage of
seed fibers. Some propose that lint provided a means of dispersal for cotton seeds, beginning
way back in the Cretaceous period, perhaps as reptiles and birds gathered the seeds to line
their nests. Others mention the possibility that lint-covered seeds could float on sea water, and
point out that wild cottons commonly grow near shorelines and along coasts.The process of
domesticating cotton began long ago when people first began to gather the lint from wild cotton
seeds, perhaps to use as a stuffing or wadding material. In the Old World, spinners were already
adept at working with flax and wool before they began to use the short fibers of cotton. The
oldest specimens of cotton textiles found by archeologists, at Mohenjo-Daro in the Indus River



Valley in Pakistan, were woven about 3000 B.C. In the New World too, it seems that cotton
spinning followed the earlier use of stem and leaf fibers and perhaps alpaca wool. Archeologists
working in Peru have found cotton fabrics that date from 2500 B.C. Those specimens were
apparently made with fibers from cultivated cottons; the use of fibers gathered from wild cottons
may date back much earlier. In the early stages of domestication, selection favored plants with
longer seed fibers, fibers easily removed from the seeds, or increased yield of fibers. Most
cultivated cotton has white fibers, but some primitive forms (particularly of G. hirsutum) have lint
colored in shades of rust, tan, gold, brown, pink, gray or green. The naturally colored forms of
cotton are relatively rare, but were used to good effect by Peruvian weavers, and are popular
among handspinners today.Cotton, Gossypium hirsutumFour species of cotton have been
cultivated as crops. In the Old World, a small tree cotton (G. herbaceum) and a shrubby cotton
(G. herbaceum) both produce rather short, coarse fibers, but they occur throughout Africa and
Asia and still are used locally in small quantities. The cultivated New World cottons are puzzling
species, because they apparently have evolved following hybridization of a cultivated Old World
cotton and wild species of New World cotton. How these ancestral species got together, and
whether or not humans played a role, has been debated for decades. Perhaps seeds of the Old
World species were carried by man across the Pacific Ocean, or perhaps they floated or were
carried across the South Atlantic. Anyway, during prehistoric times, the New World cotton
species G. hirsutum was cultivated in parts of the Caribbean and throughout Central America
and Mexico, up into the American Southwest; and the species G. barbadense was grown on
Caribbean islands and down through South America. At present, G. barbadense supplies about
eight percent of the annual world cotton crop. Known as Sea Island, Egyptian, or Pima cotton, it
has extra-long, silky lint and is considered a luxury fiber. G. hirsutum, or Upland cotton, has
shorter lint that is nice and fine. There are hundreds of named varieties of Upland cotton. It now
provides ninety-two percent of the world cotton crop, which in 1985 added up to seventy-five
million bales, at five hundred pounds each.Upland cotton is an erect, bushy plant reaching five
feet tall, with a deep root system and strong stems and branches. It has alternate broad leaves
up to six inches wide, usually with three to five lobes. The typically mallow-like flowers emerge
between three large, toothed bracts, and open with five yellow petals that later fade to pink. The
bolls, or fruits, grow like small, green eggs, opening as they mature to release the expanded
seed fibers. Each boll is partitioned into three to five sections, or locules, which bear separate
locks of cotton. Cultivated varieties of Upland cotton differ somewhat in size, in form of the
mature plant, and in boll characteristics. Some Upland cottons have smooth, black seeds and
are easily ginned; others have fuzzy, green seeds and clinging fibers; some are intermediate
forms. Upland cottons vary more in lint color than other species of cotton.Plants of G.
barbadense look quite similar to plants of Upland cotton. In 1785, this species was introduced
from South America to the islands off the coast of South Carolina and Georgia, where it thrived
in the maritime climate. Selected for its extremely long and fine fibers, Sea Island cotton
commanded premium prices and was an important crop until the early twentieth century, when



growers began to suffer total crop failures due to boll weevil infestations. At about this time, in
the upper Nile Valley, a cross between Sea Island cotton and another variety of G. barbadense,
Jumal cotton, was developed into the strain known as Egyptian cotton. Egyptian cotton was then
introduced into Arizona, where it acquired the name Pima cotton. All three varieties — Sea
Island, Egyptian and Pima cotton — give lower yields than Upland cottons, but their fibers are
more valuable.Wild species of cotton are sensitive to day length, and do not flower unless the
photoperiod is less than thirteen or fourteen hours. This poses no problem in the tropics, where
day length is short all year round, but does prevent plants from flowering during the long summer
days of temperate climates. Tropical varieties planted in northern latitudes will grow vigorously all
summer, but will not begin to flower until the short days of fall; and by then, it’s too late for the
bolls to develop. Introducing cotton as a crop in the colonial United States depended on finding
varieties that would begin to flower early enough in the season to produce a harvestable crop
before frost. Cotton breeders still are working to create varieties that are less and less sensitive
to day length, as it bears quite an impact on where the crop can be grown.HistoryIn the New
World, cotton was used by prehistoric weavers from Peru to Arizona to weave fabrics for
clothing, belts, blankets and bags. Some of these fabrics, as we know them from archeological
discoveries, were of complex construction; others, for everyday use, were simpler. The
cultivation of cotton, associated with the use of the spindle and whorl for spinning and the loom
for weaving, had spread throughout the Americas nearly as far as the climate allowed, long
before the arrival of European explorers.In the old World, India was the undisputed headquarters
of the cotton industry for centuries. The Egyptians, Greeks and Romans did little more than envy
the marvelous cotton fabrics they heard about. Only a little of the Indian cotton was carried in
trade, and it was too expensive for any but the wealthiest customers to buy. Marco Polo, writing
in 1298 about his travels to India, described “. . . the finest and most beautiful cottons in the
world . . . so fine you can hardly feel them in your hand, and the thread when spun is scarcely
discernable. . . .” Others described these fabrics as “webs of woven wind”, and whetted the
European appetite for such luxury. Venice became the center for cotton imports about that time,
and Indian fabrics were introduced to the continent.Of course, cotton can’t be grown in most of
Europe. The Moors brought cotton into Spain around A.D. 900 and established a cotton center in
Barcelona, where it was woven into sailcloth for the Spanish fleet. Later, some cotton was
manufactured in Italy, and by the 1400s, northern Europeans were able to get enough cotton
fibers and yarns to establish cotton weaving centers in Brussels and Ghent. None of these
fabrics competed with the Indian imports in fineness or quality, however; the European weavers
made heavy materials called fustians, with linen warps and cotton wefts. Resistance from the
European flax and wool producers limited the early acceptance of cotton as a raw material, and
high prices limited the availability of imported fabrics.Then, after 1600, many different factors
coincided to change the textile industry. Exploration and discovery, the expansion of shipping
routes, the establishment of overseas colonies, the rise of plantation agriculture in the South, the
mechanization of spinning and weaving, the immigration of displaced skilled workers, the Civil



War: Three centuries of history can be studied in terms of cotton. With Kay’s invention of the fly
shuttle in 1733, which speeded up the weaving process; Hargreaves’ and Arkwright’s
mechanical spinning devices in 1767 and 1769; Cartwright’s patent for a power loom in 1785;
and Whitney’s invention of the cotton gin in 1793 — the textile industry led the Industrial
Revolution, and cotton became king of fibers....Fiber DevelopmentLong ago, the amazing
appearance of cotton was explained by the myth of the “Scythian lamb”. Medieval Europeans
recited fantastic tales about the mysterious East. One story told of a tree or shrub that grew tiny
lambs instead of flowers. Each lamb would bend over on its stalk to browse on the nearby
foliage, eat all the leaves within reach, and then wither away. The pure white fleeces of the lambs
were “vegetable wool” or cotton bolls.Cotton fibers are unique, but they grow on seeds, not on
little lambs. On the day that the cotton flower is pollinated, little bumps develop on the surface of
the tiny seeds. Each bump is a single cell that elongates for two or three weeks, reaching a final
length of an inch or more. The cells are all crowded together inside the boll, so they can’t grow in
a straight line but have to zigzag back and forth, bending like knees. At this stage, each fiber cell
is like a thin-walled tube, full of sugar water. Beginning after about three weeks, the cell wall
begins to thicken as sugar is converted to cellulose and deposited in layers. Viewed under high-
power microscopes, cross sections of mature cotton fibers show concentric layers, like the rings
in a tree stump. Each layer represents a day’s deposit of cellulose; it has a dense zone that was
produced in daylight and a porous zone that was produced in darkness. During this period, the
length, thickness and strength of cotton fibers are greatly influenced by environmental factors,
such as temperature and amount of sunlight. About sixty days after flowering, the seeds and
fibers are nearly mature and the boll splits open. Exposed to the sun and air, the fibers dry out.
As the remainder of the fluid inside the cells evaporates, the fibers collapse into flattened ribbon
shapes with frequent twists or convolutions. The dry fibers spread apart from each other and
stretch out, and the expanded lock puffs out of the boll. The seeds ripen and enter dormancy,
and the cotton is fully mature.CottonseedsGinning cotton to collect the fibers leaves a by-
product: cottonseeds, lots of ’em. Only a small percentage is needed to replant the next year’s
crop; the rest are extra. For centuries, cottonseeds either were burnt (even though the smoke is
nasty and pungent), dumped into streams or rivers, or piled in heaps to rot and stink. This
caused enough environmental problems that, even before the days of Environmental Protection
Agency regulations, cotton gin owners began looking for something useful to do with
cottonseeds. This was a challenge, because the seed coats are dotted with tiny glands that
contain a toxic substance, gossypol, that seems to help protect cotton plants from disease.
Actually, gossypol may have some medical applications: It is bactericidal, fungicidal and
spermicidal — it is used in China as a ninety-nine percent effective male contraceptive. But the
gossypol must be removed by solvents in order to use the oil and meal from cottonseeds. After it
is pressed from the seeds, filtered, deodorized, and bleached, cottonseed oil is used in salad
dressings and mayonnaise, in margarine and shortening, and as a cooking oil, especially in
frying vats in fast-food restaurants. Cottonseed oil is now used more than any other vegetable



oil. The cottonseed meal is used as a livestock food and as fertilizer. Linters, the little bits of fuzz
that stick to the seeds after ginning, are used as a source of cellulose to make paper, rayon, and
photographic and X-ray film. Formerly wasted, the by-products of cotton now increase the value
of the fiber crop.CultivationIf you have five hundred acres in Texas and want to grow a cotton
crop, you can find plenty of information on how to go about it. I read one thick book, with
chapters on machinery and soil and fertilizers and pest control and diseases and marketing
strategy, that even goes so far as to tell you how to recognize the effects of lightning strikes on
your fields. Now all that is great information, but it’s more than you need to know if you just want
to have a little cotton patch in your backyard. So, translated and distilled from volumes of
agricultural handbooks, and filtered through my own experience, here is how to grow some
Upland cotton.To begin with, cotton requires a long, hot, sunny growing season; the yield of
fibers is very much dependent on the air temperature and the amount of sunlight the plants
receive. Unless your frost-free season extends at least 150 to 180 days, with average daily high
temperatures in the 80° to 100° F range, the bolls will not mature before fall frosts kill the plants.
Northern gardeners can grow cotton, but need to start it indoors in the spring and raise each
plant in a large pot that can be set outside in the summer and brought back to a sunny
windowsill or greenhouse in the fall. It’s worth doing this just to see how the plants grow, but it
won’t supply you with much cotton to use. If your climate is right, then consider your site. Full sun
is essential. It helps to have some plan for watering, in case there are dry spells. Any soil that will
do for a flower or vegetable garden will do for cotton. Prepare it for planting by tilling or digging,
and adding some manure, compost or fertilizer to promote vigorous growth.Cotton is raised from
seed each year. The seeds germinate quickly in soil warmer than 60° F, but rot away in colder
soil. It’s best, if possible, to sow cottonseeds directly where the plants are to grow, because the
seedlings put forth a vigorous taproot. This primary root can grow down three to five feet before
the stem of the plant is a foot tall; a root system like that serves a plant well but resents
disturbance. If your season is short and you need an early start, plant the seeds indoors in
individual containers (use three-inch peat pots or their equivalent) about four to six weeks before
you expect to set the plants out. Then transplant them when the ground has warmed up, but
treat the root system with care. Transplanted plants go into shock and look pathetic for a few
weeks while the roots are getting reestablished. You’ll think they are dying, but don’t pull them
out. Wait a while, and the stems and leaves will begin to grow again. Space individual cotton
plants at least a foot apart, or better yet, two feet apart in every direction. As they grow, cultivate
or mulch to control weeds and retain soil moisture.When the plants are about sixty days old, they
will begin to flower. The flowers are yellow on the first day they open, turn pinkish on the second
day, and fall off on the third or fourth day. Bumblebees, honeybees and other insects will visit and
transfer pollen. Cotton is normally self-pollinating, so even a single flower on a single plant can
develop into a boll, but cross-pollination and hybridization occur readily where different kinds of
cotton are grown together. This introduces some variation into the crop, which is fine for casual
cotton growers. If you want to maintain the purity of a variety or select for certain qualities,



though, it’s necessary to exclude insects from the flowers and do controlled pollination.I need to
say something about controlling boll weevils and other insect pests, and hardly know what to
include. Boll weevils aren’t a problem in all areas, but corn earworms may do just as much
damage, and dozens of other insects attack cotton, too. Most damage is caused by larvae,
immature insects which develop inside the boll and feed on the fiber cells. Remember, the young
bolls are quite sugary, full of sweet sap that later will condense as cellulose to make the fibers,
so insects are attracted to cotton as a good food source. If you live in cotton country, you are
familiar with the sound of spray planes flying low over the fields each week. Commercial growers
spray cotton more heavily than any other agricultural crop. State and federal government
research stations keep updating their recommendations for cotton pest control, but the problem
is never solved. I sympathize with home gardeners who refuse to use strong chemical
pesticides, and so far I’ve been lucky with my little cotton patches. Discuss pest control with the
best gardeners in your neighborhood, ask your county extension agent for advice, and do your
best to protect your cotton crop.Because cotton is truly a tropical perennial plant, it will continue
to flower indefinitely, even as bolls expand and mature. It’s not uncommon to see large plants
with flowers and ripe bolls at the same time. If you live in a really warm climate, where cotton is
grown as a major crop, you can begin to pick bolls as they ripen and continue until the plants die.
If your climate is less favorable for cotton, some crop management will improve your yield. Since
it takes at least sixty days after a flower opens for the boll to develop, there isn’t enough time for
bolls to grow from flowers that open late in the summer. Some short-season varieties, developed
for large-scale cotton growers, tend to “cut out” or stop developing flowers after a certain number
of bolls have been set. This concentrates the plant’s energy on those bolls that are likely to
mature. If you have a small enough patch, you can achieve the same effect by selective pruning.
Four to six weeks before the average killing frost date, go through and cut off the top and the
branch tips of each plant to remove the buds, blooms and young bolls. “Topping” the plants in
this way also lets more sunlight through to warm the bolls on the lower branches. As soon as half
or more of the bolls have started to open, you can go through again and defoliate the plants.
Leave the one leaf that is closest underneath each boll, as it supplies most of the boll’s nutrition.
Strip off all the other leaves so that increased light and air circulation can help dry out the
fibers.Ideally, cotton bolls develop to full maturity on the plant, and they are dry and fluffy when
picked. Machine-picked cotton usually has bits of leaf and stem mixed in with the fibers, but
hand-picked cotton is quite clean and pure, with no debris. Naturally ripened, hand-picked
cotton is of the highest quality. Under adverse weather conditions, such as extreme drought or
early frost, the bolls do not develop well, and the fiber quality is inferior. Usually immature, these
fibers are weaker than normal and break into small bits called “neps” during the spinning
process, and they don’t accept dyes uniformly. Immature cotton has a very bad reputation in the
cotton trade. In my experience, it’s better than no cotton at all, and it may be all you get in areas
where fall frosts come early and the cotton bolls don’t have time to mature outdoors. In parts of
the American Southwest and parts of China, where the growing season is short, traditional



farmers pick the unopened bolls and spread them out in a sunny place or bring them indoors to
dry. Later, they open the bolls to pull out the fibers. After frost has killed your cotton plants, go
through the patch and pick off all the large bolls. It’s no use picking very small or immature bolls,
but bolls that are near maturity will yield good fibers if harvested green and dried indoors. When I
first read about this, I was skeptical. Then I tried it with about a hundred bolls, and it worked okay.
Even next to a hot wood stove, the bolls took weeks to dry, but finally they split open. The fibers
didn’t expand naturally, but when I pulled on each lock to extract and loosen it, the cotton puffed
up like it’s supposed to, and I spun it all into a fine yarn.The yield of cotton per plant is extremely
variable, depending on the variety, soil fertility and moisture, crop density, temperatures during
the growing season, and other factors. Cotton farmers in the United States harvest an average of
about 400 pounds of fiber per acre; this would be equivalent to two or three ounces of fiber per
dozen plants. You may get quite a lot more or less than the average yield. It takes a patch at least
twenty feet square to yield enough cotton fibers to weave cloth for a blouse.ProcessingA lock of
cotton is clean, white and puffy when it expands from the mature boll, but there are lots of seeds
embedded in the mass of fibers. Ginning is the process of separating the fibers from the seeds.
The simplest kind of cotton gins, roller gins, have been used in India for centuries, and many
were made in the United States in the late 1700s and 1800s. They have a pair of wooden rollers,
like a washing machine wringer, that can be turned by a hand crank or by water power. As the
cotton is fed into the machine, the fibers are pulled back through between the rollers, and the
seeds drop free in front. Roller gins are gentle to the fibers, but they work only on smooth-
seeded cottons with easily detached seeds. The Hopi and Pima Indians in Arizona sometimes
used a simple stick, like a rolling pin, to press the seeds out of their cotton. The Hopi’s cotton
has fibers that don’t adhere tightly to the seeds, and a pile of it can be ginned by just beating it
gently with thin sticks or switches until the seeds drop free from the mass of fibers.The major
cotton crop in the early American South was green-seeded Upland cotton. Its short lint stuck
tightly to fuzzy seeds, so it couldn’t be processed with roller gins. (Black-seeded Upland cotton
was a minor crop, grown only for home use in remote rural areas, that yielded much less fiber
but had smooth seeds and could be processed in a roller gin.) At first, Upland cotton was
tediously hand separated by slaves, but their output was too slow to meet the demands of newly
invented cotton spinning machinery. When Eli Whitney invented the hook, or spike gin, in 1793, it
was immediately accepted. Whitney’s system consisted of toothed disks, like circular saw
blades, that rotated inside a box and protruded only through narrow slits on one side. When
cotton was fed against the teeth, the fibers were pulled loose and drawn inside the box, and the
seeds were left outside. In turn, a set of brushes cleaned the fibers off the teeth of the gin. The
design was copied, modified and improved by enthusiastic cotton promoters. With the invention
of the hook gin, plantation owners could expect to sell all the cotton they could grow, and the
mills could buy all they could spin. Eli’s invention and subsequent fortune may have resulted
from a flash of inspiration: It is said that his idea of using hooks to draw the cotton lint off the
seeds came from watching a cat stretch its claws and reach far into a birdcage.Small quantities



of homegrown cotton can be ginned by hand. Picking the fibers off the seeds by hand is slow but
sure. Although it’s an easy job to do at odd moments, it can take several hours to separate an
ounce of cotton fibers from the seeds. If handled gently and not compressed or wadded up at
any point, the fibers are loose and fluffy enough to spin right away. Some cotton spinners use
hand cards, with finer and more closely spaced teeth than wool cards, to straighten out and
separate the fibers. Although a certain amount of wax coats the cotton fibers and has to be
removed before the yarn can be dyed, cotton doesn’t have to be washed before it is spun.
Ginned cotton can be spun directly into a nice fine yarn on either a hand spindle or a spinning
wheel, and the yarn is suitable for knitting or weaving. Check the references for more on
handspinning and weaving with cotton, and enjoy using your own crop of fibers.FLAXThe flax
plant (Linum usitatissimum), in the flax family, provides both fibers and seeds. Flax fibers are
spun and woven into linen fabric; flaxseeds are better known as linseeds.4 Cultivated flax is an
annual plant, first used by the Egyptians and mentioned frequently in the Bible. Most other
species of flax are perennial plants native to either Europe or North America. The Swiss Lake
Dwellers spun and wove fibers of a native flax ten thousand years ago; prehistoric Indians in
North America also used native flax fibers. Nowadays, several species of perennial flax are
raised as ornamentals, because they have lovely clear-colored flowers, but only the annual flax
is raised as a crop.HistoryHistorically, flax has been one of the most important textile fibers. The
Egyptians wore linen clothing, slept on linen sheets, diapered their babies with linen, wrapped
their mummies in linen, and traveled on boats with linen sails. They wove especially fine and
sheer fabrics for pharaohs, priests, and other important people, and coarser fabrics for common
folks. Sparkling clean white linen was a symbol of divine light and purity, associated with the
goddess Isis. Talmudic and Biblical writings prescribed the proper cultivation of flax and forbade
the blending of linen with “impure” wool in mixed fabrics. (Perhaps American colonists didn’t
know or care about these constraints when they invented linsey-woolsey.) Egyptian linens were
exported to other civilizations and carried around the Mediterranean region by Phoenician
traders, so the Greeks and Romans didn’t grow and spin much of their own flax. Actually, most
Greek men wore wool clothing and thought that fine linen fabrics were effeminate and
appropriate for homosexuals. The Romans wore some linen clothing, but particularly used linen
to make sails for boats.After the fall of the Roman empire, the flax industry declined until the
eighth century, when Charlemagne mandated its reintroduction. Linen garments and domestic
textiles (sheets, towels, etc.) were pronounced more sanitary than wool, although sanitation in
general was not a strong point of the Middle Ages in Europe. Flanders was the center for the
medieval linen industry and the headquarters of the guilds and merchants who dealt with linen
goods. But women in nearly every household in northern Europe were occupied with the
spinning of flax into linen thread. Improvements in spinning wheel technology, including the
development of the flyer and the treadle-driven wheel in the fifteenth and sixteenth centuries,
greatly increased the ease and speed of spinning. In the early 1600s, flaxseeds and spinning
wheels were carried to Massachusetts and Virginia. Domestic textile production was promoted



by early laws requiring that every household had to spin a certain amount of flax yarn (or wool, in
some cases) every year or pay a penalty fine. On the American frontier, nearly every family
raised a patch of flax for its own use and wove both coarse and fine linen fabrics of all kinds. But
in both Europe and the United States, the importance of flax declined very rapidly as mills for
spinning cotton sprang up along every waterway in the early 1800s; by the twentieth century, flax
wheels everywhere had been put away in attics.Flax, Linum usitatissimumLinseedsFlaxseeds,
or linseeds, are edible and can be eaten in cooked cereals or baked goods, but they also are
used medicinally as a laxative. Soaked or boiled in water, they produce a thick, slimy mucilage
that weavers use to size linen warps. If ground and pressed, linseeds yield up to thirty-five
percent of their weight in linseed oil. The meal left over, known as oilseed cake, is a good food
for cattle and poultry. Linseed oil also is edible and was used by eastern European peasants as
a substitute for butter and as a home cough remedy. The major applications of linseed oil stem
from its tendency to absorb oxygen from the air and dry into a hard varnish. “Boiled” linseed oil
has been heated to 300° F, and dries much more rapidly than raw linseed oil. Linseed oil is used
as a wood finish, and until the invention of latex paints, most paint formulas were based on
linseed oil. Before plastic replacements outdated them, oilcloth and linoleum also were
important linseed oil products. Several coats of linseed-oil-based paint were applied to closely
woven linen canvas to make oilcloth, used for floor and table coverings, rain gear, and carrying
bags. Linseed oil was mixed with rosin and ground cork, pressed onto a burlap backing and
rolled to a uniform thickness, baked and dried in huge ovens, and cut into sheets to make
linoleum. Tough, smooth, colorful, and easy to clean, linoleum was a housewife’s delight when it
was invented in 1863, and continued to be a very popular floor covering for most of a
century.CultivationThe leaves of Japanese indigo produce a beautiful blue die.Natural-dyed
yarns can be knitted into colorful fabrics like this one.The leaves of Japanese indigo produce a
beautiful blue die.Natural-dyed yarns can be knitted into colorful fabrics like this one.Copyright
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about a particular collection of plants: those that have traditionally been associated with weaving
and textiles. It is written for weavers who would like to learn more about the traditions of their
craft and the sources of their raw materials, and for gardeners who would like to grow useful and
interesting plants. Sometimes one person is both weaver and gardener, or a weaver and
gardener might team up to form a partnership!Each chapter focuses on a different kind of plant
product, including fibers, dyes, soaps, fragrances, and tools. The chapter begins with a
combination of history and botany, telling the story of where and when people have used each
product, and why and how it occurs in plants. You’ll learn how cotton fibers grow, what people
used for washing before soap was invented, and why indigo blue is a precious and unique dye.
Then there are “how-to” sections, with guidelines for using plant products. Would you like to dye
your own yarn, or mix an herbal moth repellent? Here are directions to help you. The second half
of each chapter is a catalog of the major plants that supply the product, listed alphabetically by
common name. There is a description of what each plant looks like as it grows, where it comes
from, and how it is used. Horticultural information is given for all the plants in this book that can
be grown in gardens or greenhouses in the United States.The last chapter is about creating a
garden of your own. Many of these plants are fast-growing annuals that will mature in a single
season. Others are perennials that will last for years. Some are tropical plants that can be raised
in greenhouses or as houseplants. Gardeners in different regions can choose one or more
plants from each chapter that will do well in their climate. There are weedy plants that thrive on
neglect and sensitive plants that must be fussed over. Beginning or experienced gardeners can
choose plants that are easy to grow or challenging. Order some seeds and try growing them!



Even where it’s impractical to grow enough of a certain plant to actually harvest and use the
product, it’s a lot of fun to grow a single specimen and see what it looks like.Any subject has its
own vocabulary. Terms that weavers use all the time are foreign to gardeners, and words that
gardeners say every day sound strange to weavers. I expect that most readers will already be
familiar either with weaving or with gardening, but won’t know words from the other subject, so
there is a complete glossary of terms in the back of the book.I was fortunate to study chemistry
in high school and college with teachers who could explain the subject clearly and relate it to
everyday life, and so I learned to think of chemistry as a practical approach to understanding
materials and processes. Throughout this book I have written about acids and bases,
compounds and solutions, atoms and molecules (those words are also in the glossary). I think
this is the most accurate way to explain what’s really going on when dyes interact with fibers,
when greasy clothes are cleaned in soapy water, when clothes moths are deterred by fragrant
plants.The information in this book is drawn from my own experience as a weaver and gardener
and from extensive bibliographic research. To make the book easy to read, I have not cited
references in the text or in footnotes. My major sources are included in the lists of suggested
reading at the end of each chapter. For each subject, I have recommended a selection of books
and articles that are interesting and helpful, and that are likely to be available at a good-sized
library or bookstore.In choosing which plants to include in this book, I began with plants that
have been significant in our history — crops that were highly valued in Europe and the colonial
United States, such as flax and cotton, indigo and madder, lavender, and fuller’s teasel. Then I
added others that have been just as important, but in different parts of the world-such as jute in
India, dyer’s knotweed in Japan, and soapbark in South America. Many of these plants have
been cultivated in gardens and fields for centuries, but some are simply gathered from natural
stands. I emphasized the traditional crops, but included some less familiar plants as well. I
omitted plants of restricted occurrence or dubious usefulness, and generally rejected irritating or
poisonous plants.I’ll admit right from the start that many of these plants are not commonly
available. You can’t drive down to your local nursery some fine spring weekend and pick up a six-
pack of cotton seedlings along with your tomatoes and marigolds. To plant a weaver’s garden
requires forethought and planning, so that you can locate sources for the plants you choose to
grow. At the end of the chapter about gardening I have listed several mail-order suppliers of
seeds and plants, as well as a few networks of gardeners who save special seeds to exchange.
Some plants are difficult to obtain even by mail at this point, but perhaps my writing about them
will help to change that situation. I can sympathize with gardeners who read about a plant and
want to order seeds the same evening and start to grow it as soon as possible! It’s frustrating
indeed to know about a special plant and not be able to have one of your own. But I have faith
that nurserymen and seedsmen respond to the interests of their customers, and that they will
offer more of these plants as soon as they sense a demand.For convenience, I have referred to
plants by their common names. Common names can cause plenty of confusion, though. Some
names like hemp, indigo, soapweed and reed have been used over and over again to label



different plants in different countries. In other cases several different names all refer to the same
plant, such as dyer’s broom, dyer’s greenweed and woadwaxen. Plants usually have different
common names in different languages, such as garance (French), robbia (Italian), der Krapp
(German), or madder (English). But some plants have no common name at all, or at least none
in English.In order to establish the specific identity of each particular plant and sort out one from
another, it’s necessary to use scientific or Latin names. Following the system originated by the
great eighteenth-century botanist Linnaeus, each kind of plant has a unique Latin name,
consisting of two words. The first word is the name of the genus; the second word names the
species. For most people, the genus is the grouping of plants which is easiest to recognize. For
example, we can tell that a plant is a pine tree (genus Pinus), a rose bush (genus Rosa), or an
iris (genus Iris); even though we can’t tell what kind of pine, rose, or iris the plant is. Each genus
of plants has a generic name. These names may be derived from classical names for plants,
from Greek or Latin words for the properties or uses of plants, from names of people, or from
other languages. Arundo (giant reedgrass) is an ancient name for reeds, Saponaria (soapwort)
comes from the Latin word for soap, Nicotiana (tobacco) is named for Jean Nicot, who
introduced tobacco to France. Bixa is a South American vernacular name for annatto. It’s
common to refer to a group of plants by naming the genus, especially when discussing
properties that all the members of the genus have in common.Within a genus, plants are divided
into different species. A genus can contain only one, just a few, dozens, or hundreds of species.
A species is the “bottom line” of classification, and the most basic group of organisms; it
comprises all those individuals that resemble one another and are able to breed together but
unable to breed with members of any other species.1 Sometimes the details that distinguish one
species from another are rather subtle, but other times they are obvious. Specific names are
often derived from Greek or Latin and may describe something about the plant, such as
hirsutum for “hairy” or odoratum for “fragrant”. By itself, a specific name does not identify a kind
of plant, because some specific names have been used over and over again. For example, there
are many different kinds of plant called “So and So” tinctoria because they are “used by dyers”,
or “So and So” sativus because they are “cultivated”. But when it follows the name of a genus, a
specific name does indicate one particular kind of plant. Thus, Indigofera tinctoria means “the
indigo that is used by dyers” and Dipsacus sativus means “the teasel that is cultivated”.Similar
genera are grouped into families, and a family may include from one to thousands of genera. I
have included the family name, in English, at the beginning of the entry for each plant. With
practice, you can learn to recognize the characteristics of several different plant families.
Sometimes the same useful property shows up repeatedly in plants of a certain family, and it’s
possible to say that “many plants in the mallow family yield strong stem fibers”, or “plants in the
mint family tend to be rich with essential oils”. More often, however, the plants in a family vary
considerably in overall appearance and usefulness.There are some conventions for using Latin
names. They are always written in italics or underlined.2 The name of the genus is always
capitalized, but the name of the species usually begins with a small letter. The first time a certain



kind of plant is mentioned, the name is written in full. For example, let’s begin with Upland cotton,
Gossypium hirsutum. In later references to that species, or to other species in the same genus,
it’s customary to abbreviate the genus with a capital letter, and write G. hirsutum or G.
barbadense. Specific names aren’t abbreviated, but sometimes “sp.” (singular) or “spp.” (plural)
is written after the name of a genus in referring to plants that are not precisely identified:
Gossypium spp. means “unspecified kinds of cotton”.One point can be confusing, and needs
discussion. Latin names weren’t assigned at the Creation, one for each plant. They’ve been
created by botanists. Working at different times and places, two botanists may reach different
conclusions about the identity of a plant and its relation to other plants. People make mistakes,
change their minds, and disagree. There are formal, internationally accepted procedures for
resolving differences in nomenclature, but it takes a while for these resolutions to be
incorporated into gardening books and magazines, nursery catalogs, and other printed
information. In the interim, some plants seem to have more than one name. For plants that are
described in older books or listed in seed catalogs under different names, I have put the
currently preferred name first, and then the synonyms. Where possible, I have used the names
given in the authoritative manual of cultivated plants, Hortus Third, published in 1976. For plants
not listed in Hortus Third, I determined current usage by examining the botanical journals.Many
gardeners are reluctant to use Latin names for fear that they will not pronounce them correctly.
Take courage! If you can say “asparagus”, “chrysanthemum”, and “rhododendron”, you’ve
already mastered three Latin names. You’ll find the names for all the plants in this book in a
pronunciation guide at the back, so you can learn to say “kor-ee-OP-sis” (Coreopsis), “gos-SIP-
ee-um” (Gossypium), and “DIP-sa-cus” (Dipsacus). Practice in private, then be dauntless and
speak with confidence. Some of the best botanists I know use unconventional pronunciations,
but it doesn’t bother them a bit.SUGGESTED READINGSUseful PlantsFor more information on
how people have used plants as sources of foods, drugs, fibers, dyes and raw materials, read
Plants, Man, and Life by Edgar Anderson (Berkeley: University of California Press, 1952), Plants
and Civilization by Herbert Baker (Belmont, California: Wadsorth, 1978), or Of Plants and Man
by Charles Heiser (Norman: University of Oklahoma Press, 1985). All are written in an engaging
style for a general audience. A more formal text is Economic Botany by A.F. Hill (2d. ed.; New
York: McGraw-Hill, 1952). The quarterly journal of the Society for Economic Botany, Economic
Botany, contains detailed articles on a variety of useful plants.The Dictionary of Economic Plants
by J.C. Uphof (2d. rev. ed.; Wurzburg, Germany: J. Cramer, 1968) lists thousands of useful plants
from around the world alphabetically by genus name and mentions the origin and use of each.
Many fiber and dye plants are included in The Commercial Products of India by Sir George Watt
(London: John Murray, 1908). Plants native to eastern North America are included in Use of
Plants for the Past 500 Years by Charlotte Erichsen-Brown (Aurora, Ontario: Breezy Creeks
Press, 1979).The Manual of Cultivated Plants by L.H. Bailey (rev. ed.; New York: Macmillan,
1949) is a systematic treatment of useful plants that can be grown in North America. Hortus
Third by the staff of the Bailey Hortorium at Cornell University (New York: Macmillan, 1976) is the



most up-to-date reference on the taxonomy and nomenclature of cultivated plants, but focuses
more on ornamental than on useful plants.Much detailed information on the chemical
compounds obtained from plants and used as dyes, soaps, essential oils and other products is
published in chemistry books and journals. All require some background in chemistry. Two of the
most useful references are Plant Biochemistry edited by James Bonner and Joseph Varner (3d.
ed.; New York: Academic Press, 1976), and The Organic Constituents of Higher Plants by Trevor
Robinson (5th ed.; North Amherst, Massachusetts: Cordus, 1983).Finally, for a practical field
guide on poisonous plants to avoid, refer to Poisonous Plants and Mushrooms of North America
by Charles Kingsley Levy and Richard B. Primack (Brattleboro, Vermont: Stephen Greene,
1984).Textile CraftsTo learn more about the origins and development of spinning and weaving in
Western societies, consult Textiles, Vol. 4. in Studies in Ancient Technology, by E.J. Brill (2d. ed.;
Leiden, Netherlands: E.J. Brill, 1964) and relevant chapters in A History of Technology (five
volumes), edited by Charles Singer (Oxford: Clarendon, 1956). A good survey of textile crafts
from different societies is A History of Textiles by Kax Wilson (Boulder, Colorado: Westview
Press, 1979).A delightful introduction to the craft of weaving is Spiders’ Games: A Book for
Beginning Weavers by Phyllis Morrison (Seattle: University of Washington Press, 1979). A more
comprehensive reference is The Spinning, Weaving, and Dyeing Book by Rachel Brown (New
York: Alfred Knopf, 1980). A popular text for college-level introductory weaving courses is
Weaving, a Handbook of the Fiber Arts by Shirley Held (2d. ed.; New York: Holt, Rinehart, and
Winston, 1978).It’s worth looking for a library that has bound volumes of the CIBA Review,
published by the Ciba-Geigy Company from the 1930s to 1960s, which contains fascinating
articles on all aspects of the textile crafts. Current periodicals in the textile field present a range
of historical, technical, inspirational and practical information. Among these are Shuttle, Spindle,
and Dyepot, Handwoven, Spin·Off, Fiberarts, The Weaver’s Journal, Textile Artist’s Newsletter
and Threads.INTRODUCTIONThis is a book about a particular collection of plants: those that
have traditionally been associated with weaving and textiles. It is written for weavers who would
like to learn more about the traditions of their craft and the sources of their raw materials, and for
gardeners who would like to grow useful and interesting plants. Sometimes one person is both
weaver and gardener, or a weaver and gardener might team up to form a partnership!Each
chapter focuses on a different kind of plant product, including fibers, dyes, soaps, fragrances,
and tools. The chapter begins with a combination of history and botany, telling the story of where
and when people have used each product, and why and how it occurs in plants. You’ll learn how
cotton fibers grow, what people used for washing before soap was invented, and why indigo blue
is a precious and unique dye. Then there are “how-to” sections, with guidelines for using plant
products. Would you like to dye your own yarn, or mix an herbal moth repellent? Here are
directions to help you. The second half of each chapter is a catalog of the major plants that
supply the product, listed alphabetically by common name. There is a description of what each
plant looks like as it grows, where it comes from, and how it is used. Horticultural information is
given for all the plants in this book that can be grown in gardens or greenhouses in the United



States.The last chapter is about creating a garden of your own. Many of these plants are fast-
growing annuals that will mature in a single season. Others are perennials that will last for years.
Some are tropical plants that can be raised in greenhouses or as houseplants. Gardeners in
different regions can choose one or more plants from each chapter that will do well in their
climate. There are weedy plants that thrive on neglect and sensitive plants that must be fussed
over. Beginning or experienced gardeners can choose plants that are easy to grow or
challenging. Order some seeds and try growing them! Even where it’s impractical to grow
enough of a certain plant to actually harvest and use the product, it’s a lot of fun to grow a single
specimen and see what it looks like.Any subject has its own vocabulary. Terms that weavers use
all the time are foreign to gardeners, and words that gardeners say every day sound strange to
weavers. I expect that most readers will already be familiar either with weaving or with
gardening, but won’t know words from the other subject, so there is a complete glossary of
terms in the back of the book.I was fortunate to study chemistry in high school and college with
teachers who could explain the subject clearly and relate it to everyday life, and so I learned to
think of chemistry as a practical approach to understanding materials and processes.
Throughout this book I have written about acids and bases, compounds and solutions, atoms
and molecules (those words are also in the glossary). I think this is the most accurate way to
explain what’s really going on when dyes interact with fibers, when greasy clothes are cleaned in
soapy water, when clothes moths are deterred by fragrant plants.The information in this book is
drawn from my own experience as a weaver and gardener and from extensive bibliographic
research. To make the book easy to read, I have not cited references in the text or in footnotes.
My major sources are included in the lists of suggested reading at the end of each chapter. For
each subject, I have recommended a selection of books and articles that are interesting and
helpful, and that are likely to be available at a good-sized library or bookstore.In choosing which
plants to include in this book, I began with plants that have been significant in our history —
crops that were highly valued in Europe and the colonial United States, such as flax and cotton,
indigo and madder, lavender, and fuller’s teasel. Then I added others that have been just as
important, but in different parts of the world-such as jute in India, dyer’s knotweed in Japan, and
soapbark in South America. Many of these plants have been cultivated in gardens and fields for
centuries, but some are simply gathered from natural stands. I emphasized the traditional crops,
but included some less familiar plants as well. I omitted plants of restricted occurrence or
dubious usefulness, and generally rejected irritating or poisonous plants.I’ll admit right from the
start that many of these plants are not commonly available. You can’t drive down to your local
nursery some fine spring weekend and pick up a six-pack of cotton seedlings along with your
tomatoes and marigolds. To plant a weaver’s garden requires forethought and planning, so that
you can locate sources for the plants you choose to grow. At the end of the chapter about
gardening I have listed several mail-order suppliers of seeds and plants, as well as a few
networks of gardeners who save special seeds to exchange. Some plants are difficult to obtain
even by mail at this point, but perhaps my writing about them will help to change that situation. I



can sympathize with gardeners who read about a plant and want to order seeds the same
evening and start to grow it as soon as possible! It’s frustrating indeed to know about a special
plant and not be able to have one of your own. But I have faith that nurserymen and seedsmen
respond to the interests of their customers, and that they will offer more of these plants as soon
as they sense a demand.For convenience, I have referred to plants by their common names.
Common names can cause plenty of confusion, though. Some names like hemp, indigo,
soapweed and reed have been used over and over again to label different plants in different
countries. In other cases several different names all refer to the same plant, such as dyer’s
broom, dyer’s greenweed and woadwaxen. Plants usually have different common names in
different languages, such as garance (French), robbia (Italian), der Krapp (German), or madder
(English). But some plants have no common name at all, or at least none in English.In order to
establish the specific identity of each particular plant and sort out one from another, it’s
necessary to use scientific or Latin names. Following the system originated by the great
eighteenth-century botanist Linnaeus, each kind of plant has a unique Latin name, consisting of
two words. The first word is the name of the genus; the second word names the species. For
most people, the genus is the grouping of plants which is easiest to recognize. For example, we
can tell that a plant is a pine tree (genus Pinus), a rose bush (genus Rosa), or an iris (genus Iris);
even though we can’t tell what kind of pine, rose, or iris the plant is. Each genus of plants has a
generic name. These names may be derived from classical names for plants, from Greek or
Latin words for the properties or uses of plants, from names of people, or from other languages.
Arundo (giant reedgrass) is an ancient name for reeds, Saponaria (soapwort) comes from the
Latin word for soap, Nicotiana (tobacco) is named for Jean Nicot, who introduced tobacco to
France. Bixa is a South American vernacular name for annatto. It’s common to refer to a group of
plants by naming the genus, especially when discussing properties that all the members of the
genus have in common.Within a genus, plants are divided into different species. A genus can
contain only one, just a few, dozens, or hundreds of species. A species is the “bottom line” of
classification, and the most basic group of organisms; it comprises all those individuals that
resemble one another and are able to breed together but unable to breed with members of any
other species.1 Sometimes the details that distinguish one species from another are rather
subtle, but other times they are obvious. Specific names are often derived from Greek or Latin
and may describe something about the plant, such as hirsutum for “hairy” or odoratum for
“fragrant”. By itself, a specific name does not identify a kind of plant, because some specific
names have been used over and over again. For example, there are many different kinds of plant
called “So and So” tinctoria because they are “used by dyers”, or “So and So” sativus because
they are “cultivated”. But when it follows the name of a genus, a specific name does indicate one
particular kind of plant. Thus, Indigofera tinctoria means “the indigo that is used by dyers” and
Dipsacus sativus means “the teasel that is cultivated”.Similar genera are grouped into families,
and a family may include from one to thousands of genera. I have included the family name, in
English, at the beginning of the entry for each plant. With practice, you can learn to recognize



the characteristics of several different plant families. Sometimes the same useful property shows
up repeatedly in plants of a certain family, and it’s possible to say that “many plants in the mallow
family yield strong stem fibers”, or “plants in the mint family tend to be rich with essential oils”.
More often, however, the plants in a family vary considerably in overall appearance and
usefulness.There are some conventions for using Latin names. They are always written in italics
or underlined.2 The name of the genus is always capitalized, but the name of the species
usually begins with a small letter. The first time a certain kind of plant is mentioned, the name is
written in full. For example, let’s begin with Upland cotton, Gossypium hirsutum. In later
references to that species, or to other species in the same genus, it’s customary to abbreviate
the genus with a capital letter, and write G. hirsutum or G. barbadense. Specific names aren’t
abbreviated, but sometimes “sp.” (singular) or “spp.” (plural) is written after the name of a genus
in referring to plants that are not precisely identified: Gossypium spp. means “unspecified kinds
of cotton”.One point can be confusing, and needs discussion. Latin names weren’t assigned at
the Creation, one for each plant. They’ve been created by botanists. Working at different times
and places, two botanists may reach different conclusions about the identity of a plant and its
relation to other plants. People make mistakes, change their minds, and disagree. There are
formal, internationally accepted procedures for resolving differences in nomenclature, but it
takes a while for these resolutions to be incorporated into gardening books and magazines,
nursery catalogs, and other printed information. In the interim, some plants seem to have more
than one name. For plants that are described in older books or listed in seed catalogs under
different names, I have put the currently preferred name first, and then the synonyms. Where
possible, I have used the names given in the authoritative manual of cultivated plants, Hortus
Third, published in 1976. For plants not listed in Hortus Third, I determined current usage by
examining the botanical journals.Many gardeners are reluctant to use Latin names for fear that
they will not pronounce them correctly. Take courage! If you can say “asparagus”,
“chrysanthemum”, and “rhododendron”, you’ve already mastered three Latin names. You’ll find
the names for all the plants in this book in a pronunciation guide at the back, so you can learn to
say “kor-ee-OP-sis” (Coreopsis), “gos-SIP-ee-um” (Gossypium), and “DIP-sa-cus” (Dipsacus).
Practice in private, then be dauntless and speak with confidence. Some of the best botanists I
know use unconventional pronunciations, but it doesn’t bother them a bit.SUGGESTED
READINGSUseful PlantsFor more information on how people have used plants as sources of
foods, drugs, fibers, dyes and raw materials, read Plants, Man, and Life by Edgar Anderson
(Berkeley: University of California Press, 1952), Plants and Civilization by Herbert Baker
(Belmont, California: Wadsorth, 1978), or Of Plants and Man by Charles Heiser (Norman:
University of Oklahoma Press, 1985). All are written in an engaging style for a general audience.
A more formal text is Economic Botany by A.F. Hill (2d. ed.; New York: McGraw-Hill, 1952). The
quarterly journal of the Society for Economic Botany, Economic Botany, contains detailed
articles on a variety of useful plants.The Dictionary of Economic Plants by J.C. Uphof (2d. rev.
ed.; Wurzburg, Germany: J. Cramer, 1968) lists thousands of useful plants from around the world



alphabetically by genus name and mentions the origin and use of each. Many fiber and dye
plants are included in The Commercial Products of India by Sir George Watt (London: John
Murray, 1908). Plants native to eastern North America are included in Use of Plants for the Past
500 Years by Charlotte Erichsen-Brown (Aurora, Ontario: Breezy Creeks Press, 1979).The
Manual of Cultivated Plants by L.H. Bailey (rev. ed.; New York: Macmillan, 1949) is a systematic
treatment of useful plants that can be grown in North America. Hortus Third by the staff of the
Bailey Hortorium at Cornell University (New York: Macmillan, 1976) is the most up-to-date
reference on the taxonomy and nomenclature of cultivated plants, but focuses more on
ornamental than on useful plants.Much detailed information on the chemical compounds
obtained from plants and used as dyes, soaps, essential oils and other products is published in
chemistry books and journals. All require some background in chemistry. Two of the most useful
references are Plant Biochemistry edited by James Bonner and Joseph Varner (3d. ed.; New
York: Academic Press, 1976), and The Organic Constituents of Higher Plants by Trevor
Robinson (5th ed.; North Amherst, Massachusetts: Cordus, 1983).Finally, for a practical field
guide on poisonous plants to avoid, refer to Poisonous Plants and Mushrooms of North America
by Charles Kingsley Levy and Richard B. Primack (Brattleboro, Vermont: Stephen Greene,
1984).Textile CraftsTo learn more about the origins and development of spinning and weaving in
Western societies, consult Textiles, Vol. 4. in Studies in Ancient Technology, by E.J. Brill (2d. ed.;
Leiden, Netherlands: E.J. Brill, 1964) and relevant chapters in A History of Technology (five
volumes), edited by Charles Singer (Oxford: Clarendon, 1956). A good survey of textile crafts
from different societies is A History of Textiles by Kax Wilson (Boulder, Colorado: Westview
Press, 1979).A delightful introduction to the craft of weaving is Spiders’ Games: A Book for
Beginning Weavers by Phyllis Morrison (Seattle: University of Washington Press, 1979). A more
comprehensive reference is The Spinning, Weaving, and Dyeing Book by Rachel Brown (New
York: Alfred Knopf, 1980). A popular text for college-level introductory weaving courses is
Weaving, a Handbook of the Fiber Arts by Shirley Held (2d. ed.; New York: Holt, Rinehart, and
Winston, 1978).It’s worth looking for a library that has bound volumes of the CIBA Review,
published by the Ciba-Geigy Company from the 1930s to 1960s, which contains fascinating
articles on all aspects of the textile crafts. Current periodicals in the textile field present a range
of historical, technical, inspirational and practical information. Among these are Shuttle, Spindle,
and Dyepot, Handwoven, Spin·Off, Fiberarts, The Weaver’s Journal, Textile Artist’s Newsletter
and Threads.PLANT FIBERS FOR SPINNING AND STUFFINGIf you associate plant fiber with
bran muffins and breakfast cereal, stop now and take a look around. At the very least, you’re
probably within reach of some cotton fabrics, and you may see coir doormats, jute burlap, sisal
twine, ramie-blend sweaters, or fine table linens. Those are just a few common uses of plant
fibers.Handweavers and fiber artists are people who enjoy experimenting with a variety of raw
materials, and they continually seek out natural plant fibers. Many appreciate the range of
textures available: fluffy or scratchy, yielding or stiff, delicate or sturdy. Plant fiber products bridge
the categories of basketry and fabric. They can be coarse or delicate, rigid or flexible, humble or



refined.My personal interest in fiber plants has several facets. I enjoy looking for useful plants as
I travel, and raising them at home in my garden to see how they grow and what they look like.
Identifying, collecting, and studying fiber plants is part of my work as a botanist. Meanwhile, it’s
fun to experiment with the fibers, too, and somehow they seem to be more than just raw
materials. Gathering, spinning and weaving them is an invitation to feel close to countless
unknown women from long ago and far away, to be inspired by their achievements, and to
practice the ancient techniques as they did. So working with plant fibers draws different parts of
my life together, and at the same time, links me to a rich human tradition.THE HISTORY AND
USES OF PLANT FIBERSLearning to twist plant fibers into cordage or yarn was among
mankind’s earliest accomplishments. Archeologists have found bits of fabrics estimated to be
ten thousand years old in both the Old and New Worlds; primitive civilizations mastered the arts
of spinning and weaving long before they began to refine metals or shape pottery vessels. The
history of spinning began when the first spinners rolled strands of fibers between their hands
and realized that twisting gave strength to the yarn. Many historians believe that these first yarns
were spun from the long fibers of plant stems and that spinning short fibers, like cotton or wool,
came later. With the early invention of the spindle and whorl, techniques of handspinning were
developed that endure even today in parts of the world. People everywhere have used the fibers
from local native plants to make a variety of everyday and ceremonial fabrics: fishnets and
bowstrings, thatched roofs and floor mats, sheets and blankets, stuffed cushions, carrying bags
and storage sacks, humble garments and elaborate robes, wrappings for babies and shrouds for
the dead.As societies became more complex, the need for certain kinds of fabrics greatly
increased. Outfitting boats, for example, required tremendous yardages of sailcloth and rope
rigging which had to be replaced every few years as they wore out. In post-Renaissance Europe,
first the wheel-driven spinning wheel and then mechanical spinning devices were invented to
accelerate the spinning process, supply more yarn to be woven, and free human hands for other
work. Making cloth had always been so time-consuming and important that spinning and
weaving were the first tasks to be mechanized during the Industrial Revolution. Textile
production became more and more standardized and centralized in the eighteenth and
nineteenth centuries. A few fiber crops began to dominate the world market because they had
desirable qualities and could be produced in sufficient quantities. Today cotton is truly king, but
flax, hemp, jute, sisal, abacá and others have also played important roles.Until recently, plant
fibers were the primary raw materials for clothing and underwear, bedding and towels, carpets
and curtains and upholstery, flour and sugar bags, feed sacks, binder twine, tarpaulins and
awnings, ropes and belts and hoses, army uniforms and tents, coffee bags and cotton bale
covers. Now, many of these products are woven from man-made fibers. Since the 1950s, the
replacement of natural fibers with synthetic fibers has been extremely rapid. It results from
several factors. As a product, synthetics are sometimes more durable and longer-lasting than
natural fibers. Natural fibers are biodegradable and are weakened by decay, but synthetic fibers
are quite slow to deteriorate. Fiber plants themselves are an agricultural crop and may not be as



valuable as food crops like wheat, corn, peanuts, sugar or bananas. The traditional methods of
processing plant fibers have always used hand labor rather than machinery. The manufacturing
processes for synthetic fibers are completely automated, so modern factories can produce them
much more quickly and cheaply than old-fashioned village workshops could produce natural
fibers. Still, synthetics have not completely overtaken the textile world.THE OCCURRENCE
AND PROPERTIES OF PLANT FIBERSBotanists have estimated that over two thousand
species of plants produce fibers, including at least a thousand kinds of plants in North America
alone. Few have reached commercial importance, and some have never been utilized at all, but
many have been used locally for one purpose or another. Fibers can be grouped by reference to
the plant parts in which they grow. Seed fibers, including cotton and kapok, grow as appendages
to seeds or inside seedpods. Most make good stuffing or padding if they can be collected in
sufficient quantity, but cotton is the only seed fiber that can be spun into a serviceable yarn.
Stem or bast fibers, such as flax, jute, ramie and hemp, form long strands in the inner bark of
dicot stems. Also called soft fibers, bast fibers are noted for flexibility, ease of spinning, and
durability. Leaf fibers, such as sisal, form parallel bundles that extend lengthwise in the thick
leaves of monocots. Leaf fibers are called hard fibers because they are stiffer and more brittle
than bast fibers; they are used more for cordage than for woven fabrics. Wood fibers, extracted
from trees and coarse plants, are used in papermaking and as a raw material for making rayon.
Miscellaneous fibers, mostly from parts of various palm plants, are used to make baskets, hats
and brushes.Individual fiber cells are very thin, usually less than one-thousandth of an inch in
diameter. The average length of fiber cells depends on the plant: jute cells are about one-quarter
inch long, cotton and flax cells are about one inch long, and ramie cells can be as much as six to
twelve inches long. Only cotton is normally handled in the form of single cells. The strands or
bundles of fibers that grow in stems and leaves, such as jute or sisal fibers, are usually ten to fifty
cells thick in cross section; hundreds or thousands of overlapped cells run lengthwise to make a
fiber. Sometimes other fibers are “cottonized”, or broken down into individual cells (by a
chemical treatment), so that they can be spun on machines designed for cotton, but mostly they
are spun in the form that comes from the plant.In photosynthesis, plants convert carbon dioxide
and water into glucose, a simple sugar. Glucose is then converted into a variety of other
chemical compounds, including cellulose. Cotton is almost pure cellulose with few impurities;
other plant fibers are made of more or less cellulose. Cellulose molecules are very long chains
of glucose building blocks joined end to end. The cellulose chains can be loosely arranged or
densely packed into a crystalline structure. Parallel bundles of cellulose molecules form tiny
fibrils, and as a plant grows, the fibrils are laid down in successive layers to form the cell walls of
fiber cells. The patterning of these layers is not random. Each layer of fibrils traces a spiral inside
the cell. Thus, plant fibers seem predisposed for spinning. An inherent twist is built into their very
structure, and the direction of the twist is constant for any plant species.3 This twist potential is
easily observed: moistened fibers slowly turn in one direction or the other as they dry. Twisted
fibers or yarns have diagonal lines that correspond with the crossbars in the letters S or Z. Flax,



ramie, milkweed and Indian hemp fibers always show a natural S twist; and hemp, jute, sisal and
yucca fibers always show a natural Z twist. Some historians have suggested that the observation
of the natural twisting of plant fibers led prehistoric people to the discovery of spinning. Many
fiber specialists think that if fibers are spun in the direction of their natural twist, the yarn will be
smoother and stronger.In addition to cellulose, many plant fibers contain pectins and lignins.
Pectins, or pectic compounds, are the glue that holds cells together into fiber bundles and binds
the different layers of plant stems together. In the kitchen, you might have used pectins to make
jam or jelly thicken up. When bast fibers such as flax or jute are retted, bacteria break the pectins
down into acetic and butyric acids (these compounds cause the bad odors of the retting
process). In the initial stages of decay, the bundles of fibers are loosened from the rest of the
stem. That’s when the retting process should be stopped. If not, the bacteria will proceed to
decompose the pectins that hold the fiber strands together, and the result will be useless loose
cells and slime. Pectins also can be removed by boiling the fibers in an alkaline solution; a
controlled chemical process now can be substituted for the traditional retting methods.Lignins
are chemical compounds that accumulate between the strands of cellulose in cell walls and give
strength and rigidity to plant stems; lignins make stems tough and woody. Lignins are very
resistant to decay and decomposition and are not removed by the retting process. Fibers with a
high lignin content are stiff and hard and cannot be softened. In stem fibers, the lignin content is
low at first but increases after the plants flower and go to seed; overmature flax or jute, for
example, is more brittle and rigid than normal. Lignified stem fibers are graded inferior. Strands
of leaf fibers normally include some heavily lignified cells, so they are always stiffer than stem
fibers, but the percentage of lignin in leaf fiber bundles does not change much over time. Leaves
of sisal or abacá, for example, can be harvested when they first expand from the bud or left on
the plant for years, with little change in quality.Stem fibers grow in a layer between the outer skin,
or epidermis, of the plant and the woody core of the stem. They are common in both soft-
stemmed herbaceous plants, like flax, ramie or hemp, and in woody plants, like basswood and
cedar trees. Stem fibers are associated with the phloem system, which circulates the plant’s sap.
(The woody core of a stem is the xylem system, which transports water up from the roots.) Stem
fibers run vertically in the stem, but they are not separate parallel bundles. Rather, they are
interconnected into a sort of lattice, or net, and form a flexible cylinder that gives support to the
stem. The cylinder of stem fibers is as long as the stem is tall, but when separated into thin
strands by combing, the processed fibers vary in length.Leaf fibers grow as distinct strands
embedded in the pulp of fleshy or leathery leaves of monocot plants. Deep inside the leaves are
fibrovascular bundles which include both fibers, for strength and flexibility, and phloem and
xylem elements, for vascular transport. In the outermost tissue, just under the epidermis, are
bundles of structural fibers that serve primarily to support and give shape to leaves. In most leaf
fiber crops, the structural fibers are more abundant and stronger than the fibers associated with
the vascular tissue. Leaf fibers are separate and parallel in the leaf, as tidy as a package of
uncooked spaghetti. In processing, they are extracted in a uniform hank. Individual bundles



cannot be split into thinner strands.Any particular type of fiber can vary in fineness, strength,
flexibility, color and other properties. The variation within a species can be considerable; as
commercial commodities, fibers are graded into several quality categories and priced
accordingly. The relative fineness of different fibers, such as jute and sisal, is sometimes
compared by using the Tex system. A Tex count is the weight in grams of one thousand meters
of yarn. Thicker yarn weighs more and has a higher Tex count than thin yarn. If two different kinds
of fiber are spun into yarns as thin as possible, the Tex counts will compare the relative fineness
of the fibers themselves. Cotton, line flax and ramie can be spun into much finer yarns than sisal,
abacá or coir. Fine fibers are generally more desirable and expensive than coarser fibers.The
quality of leaf fibers is determined primarily by genetic factors, but for stem fibers, growing
conditions and processing methods are also influential. For example, soil fertility, moisture
supply, light and temperature, and density of spacing affect the quality of flax, and the timing of
harvest is important. The temperature and purity of the retting water, the duration of retting, and
the care taken in breaking and scutching and hackling also affect flax quality. On a home
production scale, there can be difficulties with obtaining seeds for the best varieties or with
providing the optimum growing conditions for different kinds of plants. Without the guidance of
experience, processing may be inefficient or inferior. But even if the fibers aren’t up to top-quality
standards, growing and processing fibers yourself can be worthwhile.COTTONI remember the
first time I saw cotton plants. It was during the winter term of my senior year in college. I was on a
botany field trip to Florida for some first-hand experience with tropical plants. We hadn’t seen
much during the first two days of driving until, somewhere in Georgia, we stopped to stare at a
field that was dotted with white puffs. It looked like someone had spilled giant popcorn out of an
airplane! We stopped the car and ran over to collect and examine this curious plant, wondering
what it could be. Yankees all, we hadn’t recognized cotton. The second time I saw cotton, I was
in Peace Corps training in the Virgin Islands. Our camp was on a barren, rocky, overgrazed
mountainside, but there were some interesting little trees there, with balls of tan fluff on the
branches. What could it be? Cotton fooled me again. The third time I saw cotton, I was in Texas.
The dirt was black, and the fields were flat. From where I stood to the horizon stretched rows of
lush green plants dotted with yellow and pink flowers like hollyhocks. Curious, I asked my hosts
about them. Their answer: Cotton, of course. Now, years later, I usually know cotton when I see
it.BotanyThe cotton genus (Gossypium), in the mallow family, includes over three dozen species
of wild and cultivated plants, native to both the Old and New Worlds. All wild cottons are
perennials that grow into shrubs or small trees in tropical regions. Most grow in regions that have
distinct wet and dry seasons. They tend to grow new foliage during the wet season and to bear
flowers and fruit during the dry season. Some wild cottons don’t bear any fibers on their seeds at
all, but others do have fuzzy or hairy seeds. Biologists, who are always wondering why
organisms have evolved in certain ways, have enjoyed speculating on the adaptive advantage of
seed fibers. Some propose that lint provided a means of dispersal for cotton seeds, beginning
way back in the Cretaceous period, perhaps as reptiles and birds gathered the seeds to line



their nests. Others mention the possibility that lint-covered seeds could float on sea water, and
point out that wild cottons commonly grow near shorelines and along coasts.The process of
domesticating cotton began long ago when people first began to gather the lint from wild cotton
seeds, perhaps to use as a stuffing or wadding material. In the Old World, spinners were already
adept at working with flax and wool before they began to use the short fibers of cotton. The
oldest specimens of cotton textiles found by archeologists, at Mohenjo-Daro in the Indus River
Valley in Pakistan, were woven about 3000 B.C. In the New World too, it seems that cotton
spinning followed the earlier use of stem and leaf fibers and perhaps alpaca wool. Archeologists
working in Peru have found cotton fabrics that date from 2500 B.C. Those specimens were
apparently made with fibers from cultivated cottons; the use of fibers gathered from wild cottons
may date back much earlier. In the early stages of domestication, selection favored plants with
longer seed fibers, fibers easily removed from the seeds, or increased yield of fibers. Most
cultivated cotton has white fibers, but some primitive forms (particularly of G. hirsutum) have lint
colored in shades of rust, tan, gold, brown, pink, gray or green. The naturally colored forms of
cotton are relatively rare, but were used to good effect by Peruvian weavers, and are popular
among handspinners today.Cotton, Gossypium hirsutumFour species of cotton have been
cultivated as crops. In the Old World, a small tree cotton (G. herbaceum) and a shrubby cotton
(G. herbaceum) both produce rather short, coarse fibers, but they occur throughout Africa and
Asia and still are used locally in small quantities. The cultivated New World cottons are puzzling
species, because they apparently have evolved following hybridization of a cultivated Old World
cotton and wild species of New World cotton. How these ancestral species got together, and
whether or not humans played a role, has been debated for decades. Perhaps seeds of the Old
World species were carried by man across the Pacific Ocean, or perhaps they floated or were
carried across the South Atlantic. Anyway, during prehistoric times, the New World cotton
species G. hirsutum was cultivated in parts of the Caribbean and throughout Central America
and Mexico, up into the American Southwest; and the species G. barbadense was grown on
Caribbean islands and down through South America. At present, G. barbadense supplies about
eight percent of the annual world cotton crop. Known as Sea Island, Egyptian, or Pima cotton, it
has extra-long, silky lint and is considered a luxury fiber. G. hirsutum, or Upland cotton, has
shorter lint that is nice and fine. There are hundreds of named varieties of Upland cotton. It now
provides ninety-two percent of the world cotton crop, which in 1985 added up to seventy-five
million bales, at five hundred pounds each.Upland cotton is an erect, bushy plant reaching five
feet tall, with a deep root system and strong stems and branches. It has alternate broad leaves
up to six inches wide, usually with three to five lobes. The typically mallow-like flowers emerge
between three large, toothed bracts, and open with five yellow petals that later fade to pink. The
bolls, or fruits, grow like small, green eggs, opening as they mature to release the expanded
seed fibers. Each boll is partitioned into three to five sections, or locules, which bear separate
locks of cotton. Cultivated varieties of Upland cotton differ somewhat in size, in form of the
mature plant, and in boll characteristics. Some Upland cottons have smooth, black seeds and



are easily ginned; others have fuzzy, green seeds and clinging fibers; some are intermediate
forms. Upland cottons vary more in lint color than other species of cotton.Plants of G.
barbadense look quite similar to plants of Upland cotton. In 1785, this species was introduced
from South America to the islands off the coast of South Carolina and Georgia, where it thrived
in the maritime climate. Selected for its extremely long and fine fibers, Sea Island cotton
commanded premium prices and was an important crop until the early twentieth century, when
growers began to suffer total crop failures due to boll weevil infestations. At about this time, in
the upper Nile Valley, a cross between Sea Island cotton and another variety of G. barbadense,
Jumal cotton, was developed into the strain known as Egyptian cotton. Egyptian cotton was then
introduced into Arizona, where it acquired the name Pima cotton. All three varieties — Sea
Island, Egyptian and Pima cotton — give lower yields than Upland cottons, but their fibers are
more valuable.Wild species of cotton are sensitive to day length, and do not flower unless the
photoperiod is less than thirteen or fourteen hours. This poses no problem in the tropics, where
day length is short all year round, but does prevent plants from flowering during the long summer
days of temperate climates. Tropical varieties planted in northern latitudes will grow vigorously all
summer, but will not begin to flower until the short days of fall; and by then, it’s too late for the
bolls to develop. Introducing cotton as a crop in the colonial United States depended on finding
varieties that would begin to flower early enough in the season to produce a harvestable crop
before frost. Cotton breeders still are working to create varieties that are less and less sensitive
to day length, as it bears quite an impact on where the crop can be grown.HistoryIn the New
World, cotton was used by prehistoric weavers from Peru to Arizona to weave fabrics for
clothing, belts, blankets and bags. Some of these fabrics, as we know them from archeological
discoveries, were of complex construction; others, for everyday use, were simpler. The
cultivation of cotton, associated with the use of the spindle and whorl for spinning and the loom
for weaving, had spread throughout the Americas nearly as far as the climate allowed, long
before the arrival of European explorers.In the old World, India was the undisputed headquarters
of the cotton industry for centuries. The Egyptians, Greeks and Romans did little more than envy
the marvelous cotton fabrics they heard about. Only a little of the Indian cotton was carried in
trade, and it was too expensive for any but the wealthiest customers to buy. Marco Polo, writing
in 1298 about his travels to India, described “. . . the finest and most beautiful cottons in the
world . . . so fine you can hardly feel them in your hand, and the thread when spun is scarcely
discernable. . . .” Others described these fabrics as “webs of woven wind”, and whetted the
European appetite for such luxury. Venice became the center for cotton imports about that time,
and Indian fabrics were introduced to the continent.Of course, cotton can’t be grown in most of
Europe. The Moors brought cotton into Spain around A.D. 900 and established a cotton center in
Barcelona, where it was woven into sailcloth for the Spanish fleet. Later, some cotton was
manufactured in Italy, and by the 1400s, northern Europeans were able to get enough cotton
fibers and yarns to establish cotton weaving centers in Brussels and Ghent. None of these
fabrics competed with the Indian imports in fineness or quality, however; the European weavers



made heavy materials called fustians, with linen warps and cotton wefts. Resistance from the
European flax and wool producers limited the early acceptance of cotton as a raw material, and
high prices limited the availability of imported fabrics.Then, after 1600, many different factors
coincided to change the textile industry. Exploration and discovery, the expansion of shipping
routes, the establishment of overseas colonies, the rise of plantation agriculture in the South, the
mechanization of spinning and weaving, the immigration of displaced skilled workers, the Civil
War: Three centuries of history can be studied in terms of cotton. With Kay’s invention of the fly
shuttle in 1733, which speeded up the weaving process; Hargreaves’ and Arkwright’s
mechanical spinning devices in 1767 and 1769; Cartwright’s patent for a power loom in 1785;
and Whitney’s invention of the cotton gin in 1793 — the textile industry led the Industrial
Revolution, and cotton became king of fibers....Fiber DevelopmentLong ago, the amazing
appearance of cotton was explained by the myth of the “Scythian lamb”. Medieval Europeans
recited fantastic tales about the mysterious East. One story told of a tree or shrub that grew tiny
lambs instead of flowers. Each lamb would bend over on its stalk to browse on the nearby
foliage, eat all the leaves within reach, and then wither away. The pure white fleeces of the lambs
were “vegetable wool” or cotton bolls.Cotton fibers are unique, but they grow on seeds, not on
little lambs. On the day that the cotton flower is pollinated, little bumps develop on the surface of
the tiny seeds. Each bump is a single cell that elongates for two or three weeks, reaching a final
length of an inch or more. The cells are all crowded together inside the boll, so they can’t grow in
a straight line but have to zigzag back and forth, bending like knees. At this stage, each fiber cell
is like a thin-walled tube, full of sugar water. Beginning after about three weeks, the cell wall
begins to thicken as sugar is converted to cellulose and deposited in layers. Viewed under high-
power microscopes, cross sections of mature cotton fibers show concentric layers, like the rings
in a tree stump. Each layer represents a day’s deposit of cellulose; it has a dense zone that was
produced in daylight and a porous zone that was produced in darkness. During this period, the
length, thickness and strength of cotton fibers are greatly influenced by environmental factors,
such as temperature and amount of sunlight. About sixty days after flowering, the seeds and
fibers are nearly mature and the boll splits open. Exposed to the sun and air, the fibers dry out.
As the remainder of the fluid inside the cells evaporates, the fibers collapse into flattened ribbon
shapes with frequent twists or convolutions. The dry fibers spread apart from each other and
stretch out, and the expanded lock puffs out of the boll. The seeds ripen and enter dormancy,
and the cotton is fully mature.CottonseedsGinning cotton to collect the fibers leaves a by-
product: cottonseeds, lots of ’em. Only a small percentage is needed to replant the next year’s
crop; the rest are extra. For centuries, cottonseeds either were burnt (even though the smoke is
nasty and pungent), dumped into streams or rivers, or piled in heaps to rot and stink. This
caused enough environmental problems that, even before the days of Environmental Protection
Agency regulations, cotton gin owners began looking for something useful to do with
cottonseeds. This was a challenge, because the seed coats are dotted with tiny glands that
contain a toxic substance, gossypol, that seems to help protect cotton plants from disease.



Actually, gossypol may have some medical applications: It is bactericidal, fungicidal and
spermicidal — it is used in China as a ninety-nine percent effective male contraceptive. But the
gossypol must be removed by solvents in order to use the oil and meal from cottonseeds. After it
is pressed from the seeds, filtered, deodorized, and bleached, cottonseed oil is used in salad
dressings and mayonnaise, in margarine and shortening, and as a cooking oil, especially in
frying vats in fast-food restaurants. Cottonseed oil is now used more than any other vegetable
oil. The cottonseed meal is used as a livestock food and as fertilizer. Linters, the little bits of fuzz
that stick to the seeds after ginning, are used as a source of cellulose to make paper, rayon, and
photographic and X-ray film. Formerly wasted, the by-products of cotton now increase the value
of the fiber crop.CultivationIf you have five hundred acres in Texas and want to grow a cotton
crop, you can find plenty of information on how to go about it. I read one thick book, with
chapters on machinery and soil and fertilizers and pest control and diseases and marketing
strategy, that even goes so far as to tell you how to recognize the effects of lightning strikes on
your fields. Now all that is great information, but it’s more than you need to know if you just want
to have a little cotton patch in your backyard. So, translated and distilled from volumes of
agricultural handbooks, and filtered through my own experience, here is how to grow some
Upland cotton.To begin with, cotton requires a long, hot, sunny growing season; the yield of
fibers is very much dependent on the air temperature and the amount of sunlight the plants
receive. Unless your frost-free season extends at least 150 to 180 days, with average daily high
temperatures in the 80° to 100° F range, the bolls will not mature before fall frosts kill the plants.
Northern gardeners can grow cotton, but need to start it indoors in the spring and raise each
plant in a large pot that can be set outside in the summer and brought back to a sunny
windowsill or greenhouse in the fall. It’s worth doing this just to see how the plants grow, but it
won’t supply you with much cotton to use. If your climate is right, then consider your site. Full sun
is essential. It helps to have some plan for watering, in case there are dry spells. Any soil that will
do for a flower or vegetable garden will do for cotton. Prepare it for planting by tilling or digging,
and adding some manure, compost or fertilizer to promote vigorous growth.Cotton is raised from
seed each year. The seeds germinate quickly in soil warmer than 60° F, but rot away in colder
soil. It’s best, if possible, to sow cottonseeds directly where the plants are to grow, because the
seedlings put forth a vigorous taproot. This primary root can grow down three to five feet before
the stem of the plant is a foot tall; a root system like that serves a plant well but resents
disturbance. If your season is short and you need an early start, plant the seeds indoors in
individual containers (use three-inch peat pots or their equivalent) about four to six weeks before
you expect to set the plants out. Then transplant them when the ground has warmed up, but
treat the root system with care. Transplanted plants go into shock and look pathetic for a few
weeks while the roots are getting reestablished. You’ll think they are dying, but don’t pull them
out. Wait a while, and the stems and leaves will begin to grow again. Space individual cotton
plants at least a foot apart, or better yet, two feet apart in every direction. As they grow, cultivate
or mulch to control weeds and retain soil moisture.When the plants are about sixty days old, they



will begin to flower. The flowers are yellow on the first day they open, turn pinkish on the second
day, and fall off on the third or fourth day. Bumblebees, honeybees and other insects will visit and
transfer pollen. Cotton is normally self-pollinating, so even a single flower on a single plant can
develop into a boll, but cross-pollination and hybridization occur readily where different kinds of
cotton are grown together. This introduces some variation into the crop, which is fine for casual
cotton growers. If you want to maintain the purity of a variety or select for certain qualities,
though, it’s necessary to exclude insects from the flowers and do controlled pollination.I need to
say something about controlling boll weevils and other insect pests, and hardly know what to
include. Boll weevils aren’t a problem in all areas, but corn earworms may do just as much
damage, and dozens of other insects attack cotton, too. Most damage is caused by larvae,
immature insects which develop inside the boll and feed on the fiber cells. Remember, the young
bolls are quite sugary, full of sweet sap that later will condense as cellulose to make the fibers,
so insects are attracted to cotton as a good food source. If you live in cotton country, you are
familiar with the sound of spray planes flying low over the fields each week. Commercial growers
spray cotton more heavily than any other agricultural crop. State and federal government
research stations keep updating their recommendations for cotton pest control, but the problem
is never solved. I sympathize with home gardeners who refuse to use strong chemical
pesticides, and so far I’ve been lucky with my little cotton patches. Discuss pest control with the
best gardeners in your neighborhood, ask your county extension agent for advice, and do your
best to protect your cotton crop.Because cotton is truly a tropical perennial plant, it will continue
to flower indefinitely, even as bolls expand and mature. It’s not uncommon to see large plants
with flowers and ripe bolls at the same time. If you live in a really warm climate, where cotton is
grown as a major crop, you can begin to pick bolls as they ripen and continue until the plants die.
If your climate is less favorable for cotton, some crop management will improve your yield. Since
it takes at least sixty days after a flower opens for the boll to develop, there isn’t enough time for
bolls to grow from flowers that open late in the summer. Some short-season varieties, developed
for large-scale cotton growers, tend to “cut out” or stop developing flowers after a certain number
of bolls have been set. This concentrates the plant’s energy on those bolls that are likely to
mature. If you have a small enough patch, you can achieve the same effect by selective pruning.
Four to six weeks before the average killing frost date, go through and cut off the top and the
branch tips of each plant to remove the buds, blooms and young bolls. “Topping” the plants in
this way also lets more sunlight through to warm the bolls on the lower branches. As soon as half
or more of the bolls have started to open, you can go through again and defoliate the plants.
Leave the one leaf that is closest underneath each boll, as it supplies most of the boll’s nutrition.
Strip off all the other leaves so that increased light and air circulation can help dry out the
fibers.Ideally, cotton bolls develop to full maturity on the plant, and they are dry and fluffy when
picked. Machine-picked cotton usually has bits of leaf and stem mixed in with the fibers, but
hand-picked cotton is quite clean and pure, with no debris. Naturally ripened, hand-picked
cotton is of the highest quality. Under adverse weather conditions, such as extreme drought or



early frost, the bolls do not develop well, and the fiber quality is inferior. Usually immature, these
fibers are weaker than normal and break into small bits called “neps” during the spinning
process, and they don’t accept dyes uniformly. Immature cotton has a very bad reputation in the
cotton trade. In my experience, it’s better than no cotton at all, and it may be all you get in areas
where fall frosts come early and the cotton bolls don’t have time to mature outdoors. In parts of
the American Southwest and parts of China, where the growing season is short, traditional
farmers pick the unopened bolls and spread them out in a sunny place or bring them indoors to
dry. Later, they open the bolls to pull out the fibers. After frost has killed your cotton plants, go
through the patch and pick off all the large bolls. It’s no use picking very small or immature bolls,
but bolls that are near maturity will yield good fibers if harvested green and dried indoors. When I
first read about this, I was skeptical. Then I tried it with about a hundred bolls, and it worked okay.
Even next to a hot wood stove, the bolls took weeks to dry, but finally they split open. The fibers
didn’t expand naturally, but when I pulled on each lock to extract and loosen it, the cotton puffed
up like it’s supposed to, and I spun it all into a fine yarn.The yield of cotton per plant is extremely
variable, depending on the variety, soil fertility and moisture, crop density, temperatures during
the growing season, and other factors. Cotton farmers in the United States harvest an average of
about 400 pounds of fiber per acre; this would be equivalent to two or three ounces of fiber per
dozen plants. You may get quite a lot more or less than the average yield. It takes a patch at least
twenty feet square to yield enough cotton fibers to weave cloth for a blouse.ProcessingA lock of
cotton is clean, white and puffy when it expands from the mature boll, but there are lots of seeds
embedded in the mass of fibers. Ginning is the process of separating the fibers from the seeds.
The simplest kind of cotton gins, roller gins, have been used in India for centuries, and many
were made in the United States in the late 1700s and 1800s. They have a pair of wooden rollers,
like a washing machine wringer, that can be turned by a hand crank or by water power. As the
cotton is fed into the machine, the fibers are pulled back through between the rollers, and the
seeds drop free in front. Roller gins are gentle to the fibers, but they work only on smooth-
seeded cottons with easily detached seeds. The Hopi and Pima Indians in Arizona sometimes
used a simple stick, like a rolling pin, to press the seeds out of their cotton. The Hopi’s cotton
has fibers that don’t adhere tightly to the seeds, and a pile of it can be ginned by just beating it
gently with thin sticks or switches until the seeds drop free from the mass of fibers.The major
cotton crop in the early American South was green-seeded Upland cotton. Its short lint stuck
tightly to fuzzy seeds, so it couldn’t be processed with roller gins. (Black-seeded Upland cotton
was a minor crop, grown only for home use in remote rural areas, that yielded much less fiber
but had smooth seeds and could be processed in a roller gin.) At first, Upland cotton was
tediously hand separated by slaves, but their output was too slow to meet the demands of newly
invented cotton spinning machinery. When Eli Whitney invented the hook, or spike gin, in 1793, it
was immediately accepted. Whitney’s system consisted of toothed disks, like circular saw
blades, that rotated inside a box and protruded only through narrow slits on one side. When
cotton was fed against the teeth, the fibers were pulled loose and drawn inside the box, and the



seeds were left outside. In turn, a set of brushes cleaned the fibers off the teeth of the gin. The
design was copied, modified and improved by enthusiastic cotton promoters. With the invention
of the hook gin, plantation owners could expect to sell all the cotton they could grow, and the
mills could buy all they could spin. Eli’s invention and subsequent fortune may have resulted
from a flash of inspiration: It is said that his idea of using hooks to draw the cotton lint off the
seeds came from watching a cat stretch its claws and reach far into a birdcage.Small quantities
of homegrown cotton can be ginned by hand. Picking the fibers off the seeds by hand is slow but
sure. Although it’s an easy job to do at odd moments, it can take several hours to separate an
ounce of cotton fibers from the seeds. If handled gently and not compressed or wadded up at
any point, the fibers are loose and fluffy enough to spin right away. Some cotton spinners use
hand cards, with finer and more closely spaced teeth than wool cards, to straighten out and
separate the fibers. Although a certain amount of wax coats the cotton fibers and has to be
removed before the yarn can be dyed, cotton doesn’t have to be washed before it is spun.
Ginned cotton can be spun directly into a nice fine yarn on either a hand spindle or a spinning
wheel, and the yarn is suitable for knitting or weaving. Check the references for more on
handspinning and weaving with cotton, and enjoy using your own crop of fibers.FLAXThe flax
plant (Linum usitatissimum), in the flax family, provides both fibers and seeds. Flax fibers are
spun and woven into linen fabric; flaxseeds are better known as linseeds.4 Cultivated flax is an
annual plant, first used by the Egyptians and mentioned frequently in the Bible. Most other
species of flax are perennial plants native to either Europe or North America. The Swiss Lake
Dwellers spun and wove fibers of a native flax ten thousand years ago; prehistoric Indians in
North America also used native flax fibers. Nowadays, several species of perennial flax are
raised as ornamentals, because they have lovely clear-colored flowers, but only the annual flax
is raised as a crop.HistoryHistorically, flax has been one of the most important textile fibers. The
Egyptians wore linen clothing, slept on linen sheets, diapered their babies with linen, wrapped
their mummies in linen, and traveled on boats with linen sails. They wove especially fine and
sheer fabrics for pharaohs, priests, and other important people, and coarser fabrics for common
folks. Sparkling clean white linen was a symbol of divine light and purity, associated with the
goddess Isis. Talmudic and Biblical writings prescribed the proper cultivation of flax and forbade
the blending of linen with “impure” wool in mixed fabrics. (Perhaps American colonists didn’t
know or care about these constraints when they invented linsey-woolsey.) Egyptian linens were
exported to other civilizations and carried around the Mediterranean region by Phoenician
traders, so the Greeks and Romans didn’t grow and spin much of their own flax. Actually, most
Greek men wore wool clothing and thought that fine linen fabrics were effeminate and
appropriate for homosexuals. The Romans wore some linen clothing, but particularly used linen
to make sails for boats.After the fall of the Roman empire, the flax industry declined until the
eighth century, when Charlemagne mandated its reintroduction. Linen garments and domestic
textiles (sheets, towels, etc.) were pronounced more sanitary than wool, although sanitation in
general was not a strong point of the Middle Ages in Europe. Flanders was the center for the



medieval linen industry and the headquarters of the guilds and merchants who dealt with linen
goods. But women in nearly every household in northern Europe were occupied with the
spinning of flax into linen thread. Improvements in spinning wheel technology, including the
development of the flyer and the treadle-driven wheel in the fifteenth and sixteenth centuries,
greatly increased the ease and speed of spinning. In the early 1600s, flaxseeds and spinning
wheels were carried to Massachusetts and Virginia. Domestic textile production was promoted
by early laws requiring that every household had to spin a certain amount of flax yarn (or wool, in
some cases) every year or pay a penalty fine. On the American frontier, nearly every family
raised a patch of flax for its own use and wove both coarse and fine linen fabrics of all kinds. But
in both Europe and the United States, the importance of flax declined very rapidly as mills for
spinning cotton sprang up along every waterway in the early 1800s; by the twentieth century, flax
wheels everywhere had been put away in attics.Flax, Linum usitatissimumLinseedsFlaxseeds,
or linseeds, are edible and can be eaten in cooked cereals or baked goods, but they also are
used medicinally as a laxative. Soaked or boiled in water, they produce a thick, slimy mucilage
that weavers use to size linen warps. If ground and pressed, linseeds yield up to thirty-five
percent of their weight in linseed oil. The meal left over, known as oilseed cake, is a good food
for cattle and poultry. Linseed oil also is edible and was used by eastern European peasants as
a substitute for butter and as a home cough remedy. The major applications of linseed oil stem
from its tendency to absorb oxygen from the air and dry into a hard varnish. “Boiled” linseed oil
has been heated to 300° F, and dries much more rapidly than raw linseed oil. Linseed oil is used
as a wood finish, and until the invention of latex paints, most paint formulas were based on
linseed oil. Before plastic replacements outdated them, oilcloth and linoleum also were
important linseed oil products. Several coats of linseed-oil-based paint were applied to closely
woven linen canvas to make oilcloth, used for floor and table coverings, rain gear, and carrying
bags. Linseed oil was mixed with rosin and ground cork, pressed onto a burlap backing and
rolled to a uniform thickness, baked and dried in huge ovens, and cut into sheets to make
linoleum. Tough, smooth, colorful, and easy to clean, linoleum was a housewife’s delight when it
was invented in 1863, and continued to be a very popular floor covering for most of a
century.CultivationPLANT FIBERS FOR SPINNING AND STUFFINGIf you associate plant fiber
with bran muffins and breakfast cereal, stop now and take a look around. At the very least, you’re
probably within reach of some cotton fabrics, and you may see coir doormats, jute burlap, sisal
twine, ramie-blend sweaters, or fine table linens. Those are just a few common uses of plant
fibers.Handweavers and fiber artists are people who enjoy experimenting with a variety of raw
materials, and they continually seek out natural plant fibers. Many appreciate the range of
textures available: fluffy or scratchy, yielding or stiff, delicate or sturdy. Plant fiber products bridge
the categories of basketry and fabric. They can be coarse or delicate, rigid or flexible, humble or
refined.My personal interest in fiber plants has several facets. I enjoy looking for useful plants as
I travel, and raising them at home in my garden to see how they grow and what they look like.
Identifying, collecting, and studying fiber plants is part of my work as a botanist. Meanwhile, it’s



fun to experiment with the fibers, too, and somehow they seem to be more than just raw
materials. Gathering, spinning and weaving them is an invitation to feel close to countless
unknown women from long ago and far away, to be inspired by their achievements, and to
practice the ancient techniques as they did. So working with plant fibers draws different parts of
my life together, and at the same time, links me to a rich human tradition.THE HISTORY AND
USES OF PLANT FIBERSLearning to twist plant fibers into cordage or yarn was among
mankind’s earliest accomplishments. Archeologists have found bits of fabrics estimated to be
ten thousand years old in both the Old and New Worlds; primitive civilizations mastered the arts
of spinning and weaving long before they began to refine metals or shape pottery vessels. The
history of spinning began when the first spinners rolled strands of fibers between their hands
and realized that twisting gave strength to the yarn. Many historians believe that these first yarns
were spun from the long fibers of plant stems and that spinning short fibers, like cotton or wool,
came later. With the early invention of the spindle and whorl, techniques of handspinning were
developed that endure even today in parts of the world. People everywhere have used the fibers
from local native plants to make a variety of everyday and ceremonial fabrics: fishnets and
bowstrings, thatched roofs and floor mats, sheets and blankets, stuffed cushions, carrying bags
and storage sacks, humble garments and elaborate robes, wrappings for babies and shrouds for
the dead.As societies became more complex, the need for certain kinds of fabrics greatly
increased. Outfitting boats, for example, required tremendous yardages of sailcloth and rope
rigging which had to be replaced every few years as they wore out. In post-Renaissance Europe,
first the wheel-driven spinning wheel and then mechanical spinning devices were invented to
accelerate the spinning process, supply more yarn to be woven, and free human hands for other
work. Making cloth had always been so time-consuming and important that spinning and
weaving were the first tasks to be mechanized during the Industrial Revolution. Textile
production became more and more standardized and centralized in the eighteenth and
nineteenth centuries. A few fiber crops began to dominate the world market because they had
desirable qualities and could be produced in sufficient quantities. Today cotton is truly king, but
flax, hemp, jute, sisal, abacá and others have also played important roles.Until recently, plant
fibers were the primary raw materials for clothing and underwear, bedding and towels, carpets
and curtains and upholstery, flour and sugar bags, feed sacks, binder twine, tarpaulins and
awnings, ropes and belts and hoses, army uniforms and tents, coffee bags and cotton bale
covers. Now, many of these products are woven from man-made fibers. Since the 1950s, the
replacement of natural fibers with synthetic fibers has been extremely rapid. It results from
several factors. As a product, synthetics are sometimes more durable and longer-lasting than
natural fibers. Natural fibers are biodegradable and are weakened by decay, but synthetic fibers
are quite slow to deteriorate. Fiber plants themselves are an agricultural crop and may not be as
valuable as food crops like wheat, corn, peanuts, sugar or bananas. The traditional methods of
processing plant fibers have always used hand labor rather than machinery. The manufacturing
processes for synthetic fibers are completely automated, so modern factories can produce them



much more quickly and cheaply than old-fashioned village workshops could produce natural
fibers. Still, synthetics have not completely overtaken the textile world.THE OCCURRENCE
AND PROPERTIES OF PLANT FIBERSBotanists have estimated that over two thousand
species of plants produce fibers, including at least a thousand kinds of plants in North America
alone. Few have reached commercial importance, and some have never been utilized at all, but
many have been used locally for one purpose or another. Fibers can be grouped by reference to
the plant parts in which they grow. Seed fibers, including cotton and kapok, grow as appendages
to seeds or inside seedpods. Most make good stuffing or padding if they can be collected in
sufficient quantity, but cotton is the only seed fiber that can be spun into a serviceable yarn.
Stem or bast fibers, such as flax, jute, ramie and hemp, form long strands in the inner bark of
dicot stems. Also called soft fibers, bast fibers are noted for flexibility, ease of spinning, and
durability. Leaf fibers, such as sisal, form parallel bundles that extend lengthwise in the thick
leaves of monocots. Leaf fibers are called hard fibers because they are stiffer and more brittle
than bast fibers; they are used more for cordage than for woven fabrics. Wood fibers, extracted
from trees and coarse plants, are used in papermaking and as a raw material for making rayon.
Miscellaneous fibers, mostly from parts of various palm plants, are used to make baskets, hats
and brushes.Individual fiber cells are very thin, usually less than one-thousandth of an inch in
diameter. The average length of fiber cells depends on the plant: jute cells are about one-quarter
inch long, cotton and flax cells are about one inch long, and ramie cells can be as much as six to
twelve inches long. Only cotton is normally handled in the form of single cells. The strands or
bundles of fibers that grow in stems and leaves, such as jute or sisal fibers, are usually ten to fifty
cells thick in cross section; hundreds or thousands of overlapped cells run lengthwise to make a
fiber. Sometimes other fibers are “cottonized”, or broken down into individual cells (by a
chemical treatment), so that they can be spun on machines designed for cotton, but mostly they
are spun in the form that comes from the plant.In photosynthesis, plants convert carbon dioxide
and water into glucose, a simple sugar. Glucose is then converted into a variety of other
chemical compounds, including cellulose. Cotton is almost pure cellulose with few impurities;
other plant fibers are made of more or less cellulose. Cellulose molecules are very long chains
of glucose building blocks joined end to end. The cellulose chains can be loosely arranged or
densely packed into a crystalline structure. Parallel bundles of cellulose molecules form tiny
fibrils, and as a plant grows, the fibrils are laid down in successive layers to form the cell walls of
fiber cells. The patterning of these layers is not random. Each layer of fibrils traces a spiral inside
the cell. Thus, plant fibers seem predisposed for spinning. An inherent twist is built into their very
structure, and the direction of the twist is constant for any plant species.3 This twist potential is
easily observed: moistened fibers slowly turn in one direction or the other as they dry. Twisted
fibers or yarns have diagonal lines that correspond with the crossbars in the letters S or Z. Flax,
ramie, milkweed and Indian hemp fibers always show a natural S twist; and hemp, jute, sisal and
yucca fibers always show a natural Z twist. Some historians have suggested that the observation
of the natural twisting of plant fibers led prehistoric people to the discovery of spinning. Many



fiber specialists think that if fibers are spun in the direction of their natural twist, the yarn will be
smoother and stronger.In addition to cellulose, many plant fibers contain pectins and lignins.
Pectins, or pectic compounds, are the glue that holds cells together into fiber bundles and binds
the different layers of plant stems together. In the kitchen, you might have used pectins to make
jam or jelly thicken up. When bast fibers such as flax or jute are retted, bacteria break the pectins
down into acetic and butyric acids (these compounds cause the bad odors of the retting
process). In the initial stages of decay, the bundles of fibers are loosened from the rest of the
stem. That’s when the retting process should be stopped. If not, the bacteria will proceed to
decompose the pectins that hold the fiber strands together, and the result will be useless loose
cells and slime. Pectins also can be removed by boiling the fibers in an alkaline solution; a
controlled chemical process now can be substituted for the traditional retting methods.Lignins
are chemical compounds that accumulate between the strands of cellulose in cell walls and give
strength and rigidity to plant stems; lignins make stems tough and woody. Lignins are very
resistant to decay and decomposition and are not removed by the retting process. Fibers with a
high lignin content are stiff and hard and cannot be softened. In stem fibers, the lignin content is
low at first but increases after the plants flower and go to seed; overmature flax or jute, for
example, is more brittle and rigid than normal. Lignified stem fibers are graded inferior. Strands
of leaf fibers normally include some heavily lignified cells, so they are always stiffer than stem
fibers, but the percentage of lignin in leaf fiber bundles does not change much over time. Leaves
of sisal or abacá, for example, can be harvested when they first expand from the bud or left on
the plant for years, with little change in quality.Stem fibers grow in a layer between the outer skin,
or epidermis, of the plant and the woody core of the stem. They are common in both soft-
stemmed herbaceous plants, like flax, ramie or hemp, and in woody plants, like basswood and
cedar trees. Stem fibers are associated with the phloem system, which circulates the plant’s sap.
(The woody core of a stem is the xylem system, which transports water up from the roots.) Stem
fibers run vertically in the stem, but they are not separate parallel bundles. Rather, they are
interconnected into a sort of lattice, or net, and form a flexible cylinder that gives support to the
stem. The cylinder of stem fibers is as long as the stem is tall, but when separated into thin
strands by combing, the processed fibers vary in length.Leaf fibers grow as distinct strands
embedded in the pulp of fleshy or leathery leaves of monocot plants. Deep inside the leaves are
fibrovascular bundles which include both fibers, for strength and flexibility, and phloem and
xylem elements, for vascular transport. In the outermost tissue, just under the epidermis, are
bundles of structural fibers that serve primarily to support and give shape to leaves. In most leaf
fiber crops, the structural fibers are more abundant and stronger than the fibers associated with
the vascular tissue. Leaf fibers are separate and parallel in the leaf, as tidy as a package of
uncooked spaghetti. In processing, they are extracted in a uniform hank. Individual bundles
cannot be split into thinner strands.Any particular type of fiber can vary in fineness, strength,
flexibility, color and other properties. The variation within a species can be considerable; as
commercial commodities, fibers are graded into several quality categories and priced



accordingly. The relative fineness of different fibers, such as jute and sisal, is sometimes
compared by using the Tex system. A Tex count is the weight in grams of one thousand meters
of yarn. Thicker yarn weighs more and has a higher Tex count than thin yarn. If two different kinds
of fiber are spun into yarns as thin as possible, the Tex counts will compare the relative fineness
of the fibers themselves. Cotton, line flax and ramie can be spun into much finer yarns than sisal,
abacá or coir. Fine fibers are generally more desirable and expensive than coarser fibers.The
quality of leaf fibers is determined primarily by genetic factors, but for stem fibers, growing
conditions and processing methods are also influential. For example, soil fertility, moisture
supply, light and temperature, and density of spacing affect the quality of flax, and the timing of
harvest is important. The temperature and purity of the retting water, the duration of retting, and
the care taken in breaking and scutching and hackling also affect flax quality. On a home
production scale, there can be difficulties with obtaining seeds for the best varieties or with
providing the optimum growing conditions for different kinds of plants. Without the guidance of
experience, processing may be inefficient or inferior. But even if the fibers aren’t up to top-quality
standards, growing and processing fibers yourself can be worthwhile.COTTONI remember the
first time I saw cotton plants. It was during the winter term of my senior year in college. I was on a
botany field trip to Florida for some first-hand experience with tropical plants. We hadn’t seen
much during the first two days of driving until, somewhere in Georgia, we stopped to stare at a
field that was dotted with white puffs. It looked like someone had spilled giant popcorn out of an
airplane! We stopped the car and ran over to collect and examine this curious plant, wondering
what it could be. Yankees all, we hadn’t recognized cotton. The second time I saw cotton, I was
in Peace Corps training in the Virgin Islands. Our camp was on a barren, rocky, overgrazed
mountainside, but there were some interesting little trees there, with balls of tan fluff on the
branches. What could it be? Cotton fooled me again. The third time I saw cotton, I was in Texas.
The dirt was black, and the fields were flat. From where I stood to the horizon stretched rows of
lush green plants dotted with yellow and pink flowers like hollyhocks. Curious, I asked my hosts
about them. Their answer: Cotton, of course. Now, years later, I usually know cotton when I see
it.BotanyThe cotton genus (Gossypium), in the mallow family, includes over three dozen species
of wild and cultivated plants, native to both the Old and New Worlds. All wild cottons are
perennials that grow into shrubs or small trees in tropical regions. Most grow in regions that have
distinct wet and dry seasons. They tend to grow new foliage during the wet season and to bear
flowers and fruit during the dry season. Some wild cottons don’t bear any fibers on their seeds at
all, but others do have fuzzy or hairy seeds. Biologists, who are always wondering why
organisms have evolved in certain ways, have enjoyed speculating on the adaptive advantage of
seed fibers. Some propose that lint provided a means of dispersal for cotton seeds, beginning
way back in the Cretaceous period, perhaps as reptiles and birds gathered the seeds to line
their nests. Others mention the possibility that lint-covered seeds could float on sea water, and
point out that wild cottons commonly grow near shorelines and along coasts.The process of
domesticating cotton began long ago when people first began to gather the lint from wild cotton



seeds, perhaps to use as a stuffing or wadding material. In the Old World, spinners were already
adept at working with flax and wool before they began to use the short fibers of cotton. The
oldest specimens of cotton textiles found by archeologists, at Mohenjo-Daro in the Indus River
Valley in Pakistan, were woven about 3000 B.C. In the New World too, it seems that cotton
spinning followed the earlier use of stem and leaf fibers and perhaps alpaca wool. Archeologists
working in Peru have found cotton fabrics that date from 2500 B.C. Those specimens were
apparently made with fibers from cultivated cottons; the use of fibers gathered from wild cottons
may date back much earlier. In the early stages of domestication, selection favored plants with
longer seed fibers, fibers easily removed from the seeds, or increased yield of fibers. Most
cultivated cotton has white fibers, but some primitive forms (particularly of G. hirsutum) have lint
colored in shades of rust, tan, gold, brown, pink, gray or green. The naturally colored forms of
cotton are relatively rare, but were used to good effect by Peruvian weavers, and are popular
among handspinners today.Cotton, Gossypium hirsutumFour species of cotton have been
cultivated as crops. In the Old World, a small tree cotton (G. herbaceum) and a shrubby cotton
(G. herbaceum) both produce rather short, coarse fibers, but they occur throughout Africa and
Asia and still are used locally in small quantities. The cultivated New World cottons are puzzling
species, because they apparently have evolved following hybridization of a cultivated Old World
cotton and wild species of New World cotton. How these ancestral species got together, and
whether or not humans played a role, has been debated for decades. Perhaps seeds of the Old
World species were carried by man across the Pacific Ocean, or perhaps they floated or were
carried across the South Atlantic. Anyway, during prehistoric times, the New World cotton
species G. hirsutum was cultivated in parts of the Caribbean and throughout Central America
and Mexico, up into the American Southwest; and the species G. barbadense was grown on
Caribbean islands and down through South America. At present, G. barbadense supplies about
eight percent of the annual world cotton crop. Known as Sea Island, Egyptian, or Pima cotton, it
has extra-long, silky lint and is considered a luxury fiber. G. hirsutum, or Upland cotton, has
shorter lint that is nice and fine. There are hundreds of named varieties of Upland cotton. It now
provides ninety-two percent of the world cotton crop, which in 1985 added up to seventy-five
million bales, at five hundred pounds each.Upland cotton is an erect, bushy plant reaching five
feet tall, with a deep root system and strong stems and branches. It has alternate broad leaves
up to six inches wide, usually with three to five lobes. The typically mallow-like flowers emerge
between three large, toothed bracts, and open with five yellow petals that later fade to pink. The
bolls, or fruits, grow like small, green eggs, opening as they mature to release the expanded
seed fibers. Each boll is partitioned into three to five sections, or locules, which bear separate
locks of cotton. Cultivated varieties of Upland cotton differ somewhat in size, in form of the
mature plant, and in boll characteristics. Some Upland cottons have smooth, black seeds and
are easily ginned; others have fuzzy, green seeds and clinging fibers; some are intermediate
forms. Upland cottons vary more in lint color than other species of cotton.Plants of G.
barbadense look quite similar to plants of Upland cotton. In 1785, this species was introduced



from South America to the islands off the coast of South Carolina and Georgia, where it thrived
in the maritime climate. Selected for its extremely long and fine fibers, Sea Island cotton
commanded premium prices and was an important crop until the early twentieth century, when
growers began to suffer total crop failures due to boll weevil infestations. At about this time, in
the upper Nile Valley, a cross between Sea Island cotton and another variety of G. barbadense,
Jumal cotton, was developed into the strain known as Egyptian cotton. Egyptian cotton was then
introduced into Arizona, where it acquired the name Pima cotton. All three varieties — Sea
Island, Egyptian and Pima cotton — give lower yields than Upland cottons, but their fibers are
more valuable.Wild species of cotton are sensitive to day length, and do not flower unless the
photoperiod is less than thirteen or fourteen hours. This poses no problem in the tropics, where
day length is short all year round, but does prevent plants from flowering during the long summer
days of temperate climates. Tropical varieties planted in northern latitudes will grow vigorously all
summer, but will not begin to flower until the short days of fall; and by then, it’s too late for the
bolls to develop. Introducing cotton as a crop in the colonial United States depended on finding
varieties that would begin to flower early enough in the season to produce a harvestable crop
before frost. Cotton breeders still are working to create varieties that are less and less sensitive
to day length, as it bears quite an impact on where the crop can be grown.HistoryIn the New
World, cotton was used by prehistoric weavers from Peru to Arizona to weave fabrics for
clothing, belts, blankets and bags. Some of these fabrics, as we know them from archeological
discoveries, were of complex construction; others, for everyday use, were simpler. The
cultivation of cotton, associated with the use of the spindle and whorl for spinning and the loom
for weaving, had spread throughout the Americas nearly as far as the climate allowed, long
before the arrival of European explorers.In the old World, India was the undisputed headquarters
of the cotton industry for centuries. The Egyptians, Greeks and Romans did little more than envy
the marvelous cotton fabrics they heard about. Only a little of the Indian cotton was carried in
trade, and it was too expensive for any but the wealthiest customers to buy. Marco Polo, writing
in 1298 about his travels to India, described “. . . the finest and most beautiful cottons in the
world . . . so fine you can hardly feel them in your hand, and the thread when spun is scarcely
discernable. . . .” Others described these fabrics as “webs of woven wind”, and whetted the
European appetite for such luxury. Venice became the center for cotton imports about that time,
and Indian fabrics were introduced to the continent.Of course, cotton can’t be grown in most of
Europe. The Moors brought cotton into Spain around A.D. 900 and established a cotton center in
Barcelona, where it was woven into sailcloth for the Spanish fleet. Later, some cotton was
manufactured in Italy, and by the 1400s, northern Europeans were able to get enough cotton
fibers and yarns to establish cotton weaving centers in Brussels and Ghent. None of these
fabrics competed with the Indian imports in fineness or quality, however; the European weavers
made heavy materials called fustians, with linen warps and cotton wefts. Resistance from the
European flax and wool producers limited the early acceptance of cotton as a raw material, and
high prices limited the availability of imported fabrics.Then, after 1600, many different factors



coincided to change the textile industry. Exploration and discovery, the expansion of shipping
routes, the establishment of overseas colonies, the rise of plantation agriculture in the South, the
mechanization of spinning and weaving, the immigration of displaced skilled workers, the Civil
War: Three centuries of history can be studied in terms of cotton. With Kay’s invention of the fly
shuttle in 1733, which speeded up the weaving process; Hargreaves’ and Arkwright’s
mechanical spinning devices in 1767 and 1769; Cartwright’s patent for a power loom in 1785;
and Whitney’s invention of the cotton gin in 1793 — the textile industry led the Industrial
Revolution, and cotton became king of fibers....Fiber DevelopmentLong ago, the amazing
appearance of cotton was explained by the myth of the “Scythian lamb”. Medieval Europeans
recited fantastic tales about the mysterious East. One story told of a tree or shrub that grew tiny
lambs instead of flowers. Each lamb would bend over on its stalk to browse on the nearby
foliage, eat all the leaves within reach, and then wither away. The pure white fleeces of the lambs
were “vegetable wool” or cotton bolls.Cotton fibers are unique, but they grow on seeds, not on
little lambs. On the day that the cotton flower is pollinated, little bumps develop on the surface of
the tiny seeds. Each bump is a single cell that elongates for two or three weeks, reaching a final
length of an inch or more. The cells are all crowded together inside the boll, so they can’t grow in
a straight line but have to zigzag back and forth, bending like knees. At this stage, each fiber cell
is like a thin-walled tube, full of sugar water. Beginning after about three weeks, the cell wall
begins to thicken as sugar is converted to cellulose and deposited in layers. Viewed under high-
power microscopes, cross sections of mature cotton fibers show concentric layers, like the rings
in a tree stump. Each layer represents a day’s deposit of cellulose; it has a dense zone that was
produced in daylight and a porous zone that was produced in darkness. During this period, the
length, thickness and strength of cotton fibers are greatly influenced by environmental factors,
such as temperature and amount of sunlight. About sixty days after flowering, the seeds and
fibers are nearly mature and the boll splits open. Exposed to the sun and air, the fibers dry out.
As the remainder of the fluid inside the cells evaporates, the fibers collapse into flattened ribbon
shapes with frequent twists or convolutions. The dry fibers spread apart from each other and
stretch out, and the expanded lock puffs out of the boll. The seeds ripen and enter dormancy,
and the cotton is fully mature.CottonseedsGinning cotton to collect the fibers leaves a by-
product: cottonseeds, lots of ’em. Only a small percentage is needed to replant the next year’s
crop; the rest are extra. For centuries, cottonseeds either were burnt (even though the smoke is
nasty and pungent), dumped into streams or rivers, or piled in heaps to rot and stink. This
caused enough environmental problems that, even before the days of Environmental Protection
Agency regulations, cotton gin owners began looking for something useful to do with
cottonseeds. This was a challenge, because the seed coats are dotted with tiny glands that
contain a toxic substance, gossypol, that seems to help protect cotton plants from disease.
Actually, gossypol may have some medical applications: It is bactericidal, fungicidal and
spermicidal — it is used in China as a ninety-nine percent effective male contraceptive. But the
gossypol must be removed by solvents in order to use the oil and meal from cottonseeds. After it



is pressed from the seeds, filtered, deodorized, and bleached, cottonseed oil is used in salad
dressings and mayonnaise, in margarine and shortening, and as a cooking oil, especially in
frying vats in fast-food restaurants. Cottonseed oil is now used more than any other vegetable
oil. The cottonseed meal is used as a livestock food and as fertilizer. Linters, the little bits of fuzz
that stick to the seeds after ginning, are used as a source of cellulose to make paper, rayon, and
photographic and X-ray film. Formerly wasted, the by-products of cotton now increase the value
of the fiber crop.CultivationIf you have five hundred acres in Texas and want to grow a cotton
crop, you can find plenty of information on how to go about it. I read one thick book, with
chapters on machinery and soil and fertilizers and pest control and diseases and marketing
strategy, that even goes so far as to tell you how to recognize the effects of lightning strikes on
your fields. Now all that is great information, but it’s more than you need to know if you just want
to have a little cotton patch in your backyard. So, translated and distilled from volumes of
agricultural handbooks, and filtered through my own experience, here is how to grow some
Upland cotton.To begin with, cotton requires a long, hot, sunny growing season; the yield of
fibers is very much dependent on the air temperature and the amount of sunlight the plants
receive. Unless your frost-free season extends at least 150 to 180 days, with average daily high
temperatures in the 80° to 100° F range, the bolls will not mature before fall frosts kill the plants.
Northern gardeners can grow cotton, but need to start it indoors in the spring and raise each
plant in a large pot that can be set outside in the summer and brought back to a sunny
windowsill or greenhouse in the fall. It’s worth doing this just to see how the plants grow, but it
won’t supply you with much cotton to use. If your climate is right, then consider your site. Full sun
is essential. It helps to have some plan for watering, in case there are dry spells. Any soil that will
do for a flower or vegetable garden will do for cotton. Prepare it for planting by tilling or digging,
and adding some manure, compost or fertilizer to promote vigorous growth.Cotton is raised from
seed each year. The seeds germinate quickly in soil warmer than 60° F, but rot away in colder
soil. It’s best, if possible, to sow cottonseeds directly where the plants are to grow, because the
seedlings put forth a vigorous taproot. This primary root can grow down three to five feet before
the stem of the plant is a foot tall; a root system like that serves a plant well but resents
disturbance. If your season is short and you need an early start, plant the seeds indoors in
individual containers (use three-inch peat pots or their equivalent) about four to six weeks before
you expect to set the plants out. Then transplant them when the ground has warmed up, but
treat the root system with care. Transplanted plants go into shock and look pathetic for a few
weeks while the roots are getting reestablished. You’ll think they are dying, but don’t pull them
out. Wait a while, and the stems and leaves will begin to grow again. Space individual cotton
plants at least a foot apart, or better yet, two feet apart in every direction. As they grow, cultivate
or mulch to control weeds and retain soil moisture.When the plants are about sixty days old, they
will begin to flower. The flowers are yellow on the first day they open, turn pinkish on the second
day, and fall off on the third or fourth day. Bumblebees, honeybees and other insects will visit and
transfer pollen. Cotton is normally self-pollinating, so even a single flower on a single plant can



develop into a boll, but cross-pollination and hybridization occur readily where different kinds of
cotton are grown together. This introduces some variation into the crop, which is fine for casual
cotton growers. If you want to maintain the purity of a variety or select for certain qualities,
though, it’s necessary to exclude insects from the flowers and do controlled pollination.I need to
say something about controlling boll weevils and other insect pests, and hardly know what to
include. Boll weevils aren’t a problem in all areas, but corn earworms may do just as much
damage, and dozens of other insects attack cotton, too. Most damage is caused by larvae,
immature insects which develop inside the boll and feed on the fiber cells. Remember, the young
bolls are quite sugary, full of sweet sap that later will condense as cellulose to make the fibers,
so insects are attracted to cotton as a good food source. If you live in cotton country, you are
familiar with the sound of spray planes flying low over the fields each week. Commercial growers
spray cotton more heavily than any other agricultural crop. State and federal government
research stations keep updating their recommendations for cotton pest control, but the problem
is never solved. I sympathize with home gardeners who refuse to use strong chemical
pesticides, and so far I’ve been lucky with my little cotton patches. Discuss pest control with the
best gardeners in your neighborhood, ask your county extension agent for advice, and do your
best to protect your cotton crop.Because cotton is truly a tropical perennial plant, it will continue
to flower indefinitely, even as bolls expand and mature. It’s not uncommon to see large plants
with flowers and ripe bolls at the same time. If you live in a really warm climate, where cotton is
grown as a major crop, you can begin to pick bolls as they ripen and continue until the plants die.
If your climate is less favorable for cotton, some crop management will improve your yield. Since
it takes at least sixty days after a flower opens for the boll to develop, there isn’t enough time for
bolls to grow from flowers that open late in the summer. Some short-season varieties, developed
for large-scale cotton growers, tend to “cut out” or stop developing flowers after a certain number
of bolls have been set. This concentrates the plant’s energy on those bolls that are likely to
mature. If you have a small enough patch, you can achieve the same effect by selective pruning.
Four to six weeks before the average killing frost date, go through and cut off the top and the
branch tips of each plant to remove the buds, blooms and young bolls. “Topping” the plants in
this way also lets more sunlight through to warm the bolls on the lower branches. As soon as half
or more of the bolls have started to open, you can go through again and defoliate the plants.
Leave the one leaf that is closest underneath each boll, as it supplies most of the boll’s nutrition.
Strip off all the other leaves so that increased light and air circulation can help dry out the
fibers.Ideally, cotton bolls develop to full maturity on the plant, and they are dry and fluffy when
picked. Machine-picked cotton usually has bits of leaf and stem mixed in with the fibers, but
hand-picked cotton is quite clean and pure, with no debris. Naturally ripened, hand-picked
cotton is of the highest quality. Under adverse weather conditions, such as extreme drought or
early frost, the bolls do not develop well, and the fiber quality is inferior. Usually immature, these
fibers are weaker than normal and break into small bits called “neps” during the spinning
process, and they don’t accept dyes uniformly. Immature cotton has a very bad reputation in the



cotton trade. In my experience, it’s better than no cotton at all, and it may be all you get in areas
where fall frosts come early and the cotton bolls don’t have time to mature outdoors. In parts of
the American Southwest and parts of China, where the growing season is short, traditional
farmers pick the unopened bolls and spread them out in a sunny place or bring them indoors to
dry. Later, they open the bolls to pull out the fibers. After frost has killed your cotton plants, go
through the patch and pick off all the large bolls. It’s no use picking very small or immature bolls,
but bolls that are near maturity will yield good fibers if harvested green and dried indoors. When I
first read about this, I was skeptical. Then I tried it with about a hundred bolls, and it worked okay.
Even next to a hot wood stove, the bolls took weeks to dry, but finally they split open. The fibers
didn’t expand naturally, but when I pulled on each lock to extract and loosen it, the cotton puffed
up like it’s supposed to, and I spun it all into a fine yarn.The yield of cotton per plant is extremely
variable, depending on the variety, soil fertility and moisture, crop density, temperatures during
the growing season, and other factors. Cotton farmers in the United States harvest an average of
about 400 pounds of fiber per acre; this would be equivalent to two or three ounces of fiber per
dozen plants. You may get quite a lot more or less than the average yield. It takes a patch at least
twenty feet square to yield enough cotton fibers to weave cloth for a blouse.ProcessingA lock of
cotton is clean, white and puffy when it expands from the mature boll, but there are lots of seeds
embedded in the mass of fibers. Ginning is the process of separating the fibers from the seeds.
The simplest kind of cotton gins, roller gins, have been used in India for centuries, and many
were made in the United States in the late 1700s and 1800s. They have a pair of wooden rollers,
like a washing machine wringer, that can be turned by a hand crank or by water power. As the
cotton is fed into the machine, the fibers are pulled back through between the rollers, and the
seeds drop free in front. Roller gins are gentle to the fibers, but they work only on smooth-
seeded cottons with easily detached seeds. The Hopi and Pima Indians in Arizona sometimes
used a simple stick, like a rolling pin, to press the seeds out of their cotton. The Hopi’s cotton
has fibers that don’t adhere tightly to the seeds, and a pile of it can be ginned by just beating it
gently with thin sticks or switches until the seeds drop free from the mass of fibers.The major
cotton crop in the early American South was green-seeded Upland cotton. Its short lint stuck
tightly to fuzzy seeds, so it couldn’t be processed with roller gins. (Black-seeded Upland cotton
was a minor crop, grown only for home use in remote rural areas, that yielded much less fiber
but had smooth seeds and could be processed in a roller gin.) At first, Upland cotton was
tediously hand separated by slaves, but their output was too slow to meet the demands of newly
invented cotton spinning machinery. When Eli Whitney invented the hook, or spike gin, in 1793, it
was immediately accepted. Whitney’s system consisted of toothed disks, like circular saw
blades, that rotated inside a box and protruded only through narrow slits on one side. When
cotton was fed against the teeth, the fibers were pulled loose and drawn inside the box, and the
seeds were left outside. In turn, a set of brushes cleaned the fibers off the teeth of the gin. The
design was copied, modified and improved by enthusiastic cotton promoters. With the invention
of the hook gin, plantation owners could expect to sell all the cotton they could grow, and the



mills could buy all they could spin. Eli’s invention and subsequent fortune may have resulted
from a flash of inspiration: It is said that his idea of using hooks to draw the cotton lint off the
seeds came from watching a cat stretch its claws and reach far into a birdcage.Small quantities
of homegrown cotton can be ginned by hand. Picking the fibers off the seeds by hand is slow but
sure. Although it’s an easy job to do at odd moments, it can take several hours to separate an
ounce of cotton fibers from the seeds. If handled gently and not compressed or wadded up at
any point, the fibers are loose and fluffy enough to spin right away. Some cotton spinners use
hand cards, with finer and more closely spaced teeth than wool cards, to straighten out and
separate the fibers. Although a certain amount of wax coats the cotton fibers and has to be
removed before the yarn can be dyed, cotton doesn’t have to be washed before it is spun.
Ginned cotton can be spun directly into a nice fine yarn on either a hand spindle or a spinning
wheel, and the yarn is suitable for knitting or weaving. Check the references for more on
handspinning and weaving with cotton, and enjoy using your own crop of fibers.FLAXThe flax
plant (Linum usitatissimum), in the flax family, provides both fibers and seeds. Flax fibers are
spun and woven into linen fabric; flaxseeds are better known as linseeds.4 Cultivated flax is an
annual plant, first used by the Egyptians and mentioned frequently in the Bible. Most other
species of flax are perennial plants native to either Europe or North America. The Swiss Lake
Dwellers spun and wove fibers of a native flax ten thousand years ago; prehistoric Indians in
North America also used native flax fibers. Nowadays, several species of perennial flax are
raised as ornamentals, because they have lovely clear-colored flowers, but only the annual flax
is raised as a crop.HistoryHistorically, flax has been one of the most important textile fibers. The
Egyptians wore linen clothing, slept on linen sheets, diapered their babies with linen, wrapped
their mummies in linen, and traveled on boats with linen sails. They wove especially fine and
sheer fabrics for pharaohs, priests, and other important people, and coarser fabrics for common
folks. Sparkling clean white linen was a symbol of divine light and purity, associated with the
goddess Isis. Talmudic and Biblical writings prescribed the proper cultivation of flax and forbade
the blending of linen with “impure” wool in mixed fabrics. (Perhaps American colonists didn’t
know or care about these constraints when they invented linsey-woolsey.) Egyptian linens were
exported to other civilizations and carried around the Mediterranean region by Phoenician
traders, so the Greeks and Romans didn’t grow and spin much of their own flax. Actually, most
Greek men wore wool clothing and thought that fine linen fabrics were effeminate and
appropriate for homosexuals. The Romans wore some linen clothing, but particularly used linen
to make sails for boats.After the fall of the Roman empire, the flax industry declined until the
eighth century, when Charlemagne mandated its reintroduction. Linen garments and domestic
textiles (sheets, towels, etc.) were pronounced more sanitary than wool, although sanitation in
general was not a strong point of the Middle Ages in Europe. Flanders was the center for the
medieval linen industry and the headquarters of the guilds and merchants who dealt with linen
goods. But women in nearly every household in northern Europe were occupied with the
spinning of flax into linen thread. Improvements in spinning wheel technology, including the



development of the flyer and the treadle-driven wheel in the fifteenth and sixteenth centuries,
greatly increased the ease and speed of spinning. In the early 1600s, flaxseeds and spinning
wheels were carried to Massachusetts and Virginia. Domestic textile production was promoted
by early laws requiring that every household had to spin a certain amount of flax yarn (or wool, in
some cases) every year or pay a penalty fine. On the American frontier, nearly every family
raised a patch of flax for its own use and wove both coarse and fine linen fabrics of all kinds. But
in both Europe and the United States, the importance of flax declined very rapidly as mills for
spinning cotton sprang up along every waterway in the early 1800s; by the twentieth century, flax
wheels everywhere had been put away in attics.Flax, Linum usitatissimumLinseedsFlaxseeds,
or linseeds, are edible and can be eaten in cooked cereals or baked goods, but they also are
used medicinally as a laxative. Soaked or boiled in water, they produce a thick, slimy mucilage
that weavers use to size linen warps. If ground and pressed, linseeds yield up to thirty-five
percent of their weight in linseed oil. The meal left over, known as oilseed cake, is a good food
for cattle and poultry. Linseed oil also is edible and was used by eastern European peasants as
a substitute for butter and as a home cough remedy. The major applications of linseed oil stem
from its tendency to absorb oxygen from the air and dry into a hard varnish. “Boiled” linseed oil
has been heated to 300° F, and dries much more rapidly than raw linseed oil. Linseed oil is used
as a wood finish, and until the invention of latex paints, most paint formulas were based on
linseed oil. Before plastic replacements outdated them, oilcloth and linoleum also were
important linseed oil products. Several coats of linseed-oil-based paint were applied to closely
woven linen canvas to make oilcloth, used for floor and table coverings, rain gear, and carrying
bags. Linseed oil was mixed with rosin and ground cork, pressed onto a burlap backing and
rolled to a uniform thickness, baked and dried in huge ovens, and cut into sheets to make
linoleum. Tough, smooth, colorful, and easy to clean, linoleum was a housewife’s delight when it
was invented in 1863, and continued to be a very popular floor covering for most of a
century.Cultivation
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Karin Foust, “A Weaver's Garden is Great book. This book is well written and covers the topic of
growing plants for natural dyes and fibers well. I will definitely use it to plan my garden for Spring
2023. Thank you!”

onef, “Unique overview of fiber, dye, and soap plants.. This is a book on types of plants, and
choosing the varieties that will work best for you. There's some information on using the plants,
and a little on how to grow them, but this is primarily a guide to the basic plants that a fiber artist
might find useful. While you might think that would be something irrelevant today (with wikipedia
and the rest of the internet out there), it's actually wonderfully useful to have a compiled list of
these plants, well organized and annotated, that you can reference before going online for more
in-depth research. It helps most if you're intermediate or beginner-level at gardening and fiber
arts; if you don't know what you don't know, this book will really help give an overview of the
plants that might help you or just appeal to you. The author also includes little details about each
plant that might not be easy to find online (such as, the dye from this plant is not colorfast in
sunlight, or notes on pH for different colors, or comments on whether the fiber is difficult to
spin).If you work with many natural fibers and dyes, this book should be in your reference library.
You may only use it to remind you what to search for in your online research, but there's no other
book or compiled list like this one. Well worth having.”

Ebook Library Reader, “Very useful book for learning. This is my first year dying with plants, and I
checked this book (along with several others) out of our local library over the winter so I could
prepare for the short growing season. This is the only one I went out and purchased so I could
have a copy on hand. I'm trying to focus on plants I have growing in my own yard, and Rita's
book is extremely helpful when I'm trying to figure out what to do with an uncommon dyeplant -
for instance, she has a page where she talks about dyeing with pokeberries, but extrapolates
from that to give some general rules that should work for dyeing with almost all berries - helped
me when I tried to dye using buckthorn berries, mulberries, and cherries. I've since bought
several other dye books, but if I could only choose one to have on hand, it would be this one (or
her companion book, A Dyer's Garden - but I loved the information on fiber plants that this book
had).”

sandi kramer, “Packed with great information, no illustrations.. Lots of helpful information for
natural dyers, both cloth and yarn. No illustrations, but chocked full of recipies. If you are a
natural dyer you need this book.”

Roxbnak, “Informative and encouraging. This book is worth getting. Interesting information.
Inspires me to experiment.”



Max Arliss, “A must-read for any gardener. This lovely book covers much of the dye bed
information I was seeking, as a first-year dyer. It will be a treasured reference book for years to
come, as it covers all aspects of soil to harvest and mordants. I love this book and highly
recommend it to anybody who's considering dying. It's so easy to grow your own dyes or to
harvest from local plants, after reading this and 'Wild Colors.'”

ceflet, “Exceĺlent Resource Book. This is not a 'how to' book but it is an excellent resource book
for this subject.”

Pedagog, “Fascinating. Great book very imformative, cant wait to get planting”

HEIDI, “Interesting. Really informative, interesting book. Only negative comment I would make is
that it could do with some of the plants being shown in colour.”

Mrs M J Grant, “I understand the word but what do you mean?. This book was a gift but I'm sure
my  friend found it useful along with the similar books that I sent”

Maureen and Jimmy, “A useful and pleasant study. An extremely useful book, with interesting
and relevant information to what I need, as well as "chatty" information here and there to make
this a very easy and enjoyable read despite the technical knowledge it contains.”

The book by Rita Buchanan has a rating of  5 out of 4.5. 112 people have provided feedback.
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