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Introduction
This booklet has been produced as a culmination of a series of workshops known as ‘From Sheep to Shawl’, a celebration of the textile
production industry in the Clyde and Avon Valley. Volunteers came together to forage for wild dye plants to use in natural dye experiments, to
process wool and create their own natural dyes using the processes described here. This was an experimentation process, as we learned handson the art and science behind colour production, a process that would have been passed down through generations of textile manufacturers in
the Clyde Valley and in the wider country as a whole. The volunteers also explored handspinning wool and using that wool to create handicrafts
according to patterns widely available in the 18th and 19th centuries. This allowed volunteers to really immerse themselves in the pre-industrial
heritage and social history of the Clyde and Avon Valley and explore the history of textile production in a little more detail. This manual explores
and celebrates that heritage and the work necessary to produce beautiful garments prior to the creation of the chemical dyes we use today.
This manual explains the science behind creating natural dyes, and explains some of the colours you can expect to get from local plants sometimes with a little trial and error! If the colour doesn’t come out as expected the first time around, don’t be disappointed. Just collect some
more plant material and give it another shot. Try adding some of the mordants and additives described later in the book and see if you can get
the colour you’re after.
In the Clyde and Avon Valleys there were several dyeworks. In Larkhall, the remnants of the Avonbanks Bleach and Dyeworks can still be seen in
the landscape near Morgan Glen. At New Lanark, the dyeworks building is still standing and makes up a vital part of the story of the cotton mill.
Turkey-Red Dyeing was a major aspect of the industrial textile industry in the Clyde Valley. This dye, which comes from the root of the madder
plant, has existed for millennia; however, dyeworks in the Clyde Valley became famous for its production in the 19th century. Calico-printing
was another major feature of the local textile industry in the 18th and 19th centuries. Many improvements to the calico-printing industry were
discovered or invented in the Clyde Valley, the most valuable of which was the creation of the cylinder printing process by Thomas Bell in 1785.
Bleachfields were present in nearly all major towns in the Clyde and Avon Valley, and can be seen on many historic maps, particularly the early
edition Ordnance Survey maps. Prior to the development of these industrial scale operations, dye making was a family tradition or cottage
industry that was often carried out by women in the home. Historically, little has been written about dye recipes in Scotland, as these women
often considered it proprietary knowledge to be passed down orally between generations. From what we know, however, there have been few
changes to the natural dye process over the course of the past several thousand years.

A Manual for Natural Dyes

6
For the average person, however, dyes most often came from local sources – the plants that grew in their local landscapes. On the coasts, this
may include various seaweeds; in rocky landscapes, lichen-based dyes were popular. This manual will guide you through the dye plants that would
have been available to the residents of the Clyde and Avon Valley. They can be found naturally within a variety of habitats throughout the valley
and many make lovely garden plants.

New Lanark, a centre for textile production in the
Clyde and Avon Valley.
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Foraging Outdoors
If you choose to forage for dye plants, there are a number of codes of conduct and laws to be aware of that restrict foraging in Scotland. These
are in place in order to help protect sensitive habitats and keep the landscape in a state for all to enjoy.
In Scotland, ethical foraging is explained in the Scottish Outdoor Access Code and the Wildlife and Countryside Act. Under these laws, a person
can harvest the fruits, foliage or other parts of the plant for personal use, as long as they are not a protected species. It is an offense to uproot
any plants without the consent of the land owner or occupier. Plants grown for commercial purposes cannot be foraged, as this constitutes theft.
Fungi and Lichen may also be harvested, provided they are not protected species. Please visit the Scottish Natural Heritage website at http://
www.snh.gov.uk/ for up to date information on which species are protected under Schedule 8 of the Wildlife and Countryside Act, as well as
which plants are protected under European law.
When foraging on occupied land, please treat the land and structures with respect. Use
gates whenever possible, and be aware of livestock and crops. Do not block pathways
or gates, and give way to horses and cyclists on pathways.
When you find the plants you are looking for, please try to harvest from plentiful
populations. This means if you find several sources of the same plant, please take your
samples from the largest source. No matter how large the source, be aware to leave
plenty behind for other people and animals to enjoy! A good rule of thumb is to take
no more than a third of the population or particular plant, and only as much as you’re
going to use. Try to reduce the damage you are doing to the plant and its surrounding
habitat. When collecting capped mushrooms, please harvest only those that have
open gills – this means it is more likely that they have released their spores.
Please be aware that many dye plants are toxic, and others still can cause skin
irritation, so please wear gloves when harvesting, and do not consume dye plants or
fungi.
Yellow Iris, the roots of which produce a blue dye.
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Plant Collection Tips
•
•
•
•
•
•

Foliage and fruit, unless otherwise specified, are to be used fresh. If you do not intend to use right away, or need to collect more samples,
they may be frozen for use within 6 months. Nuts, cones, bark and wood may be left somewhere cool and dry for storage unless otherwise
specified.
Plants of the same species, but from different regions or habitats could produce varying results. The age of the plant and the season in
which you are collecting also have an impact on the colour produced. Don’t be afraid to experiment to create the colour you want!
For most plants, you will need plant material equal in weight to the weight of fibre you intend to dye. You can dye unspun fibres, yarn, or
woven textiles. Weigh the material, and keep this number in mind when collecting your plant materials.
Some of these plants will create what are called Fugitive Dyes. These dyes are very sensitive to light, and fade extremely quickly. These
dyes will fade over the course of a few days, usually to a neutral beige colour, a much duller version of the beginning result, or will
disappear completely. While this is disappointing in some cases, it can also produce some beautiful results!
Some plants will produce a variety of different colours depending on the acidity or alkalinity of the dye bath, or due to different metallic
salts being added. If the dye chart lists multiple colours in one section, it is likely that a little experimentation will produce some very
interesting results.
Soft water is best for most natural dyes. The best sources for soft water ideal for natural dyeing is collecting rain water, or water from a
river or burn, provided the water is relatively clean. Madder and weld, two rare, imported plants on this list, prefer hard water – you can add
chalk powder or an antacid tablet (such as Tums) to your dye bath water to improve the colours produced by these dyes.
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Preparing the Plant Matter
The various parts of the plant require different preparation. Please proceed to the appropriate heading for your plant for specific instructions.

Leaves, Stems and Flowers
Use fresh, unless otherwise specified. Foliage and flowers may be frozen up to six months for later use. Chop the foliage finely. If using flowers,
separate the flower heads from as much greenery as possible. Once separated and chopped, the plant matter is then ready to use or preserve.

Bark and Wood
Bark and wood may be stored in a cool, dry place for a short while; however it should not be left to season. In order to use, reduce the wood or
bark into small chips, or even sawdust, and soak in water at least overnight or up to three weeks. It will then be ready for your dye pot.

Soft Fruits
Use immediately or freeze up to six months for later use. Berries may be crushed or stewed whole and the seeds strained out. If using fruit with a
pit (such as sloes), remove the pits before making the dye bath.

Nuts, Catkins, Galls and Cones
These may be stored for a short period in a cool, dry place. To prepare for making dye, crush into rough chips, and soak in water at least overnight
or up to three weeks.
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Roots
Many roots may be dried to preserve and then stored in a cool, dry place for short periods. In some cases, this may deepen the pigment colour
produced by the roots. If using dried roots, you should soak them overnight before grinding them into a mash or paste; or alternatively you may
grind them into a powder first and then soaking them overnight in water.

Lichens and Fungi
Fungi may be dried for storage. In preparation for creating the dye, most lichen need to macerate or ferment in ammonia to release their
pigments. Chop them up into small pieces (or better yet, process in a blender) and add to a glass jar. Top up this jar with ammonia and water.
Leave this in the sun for at least three weeks, adding more ammonia every week or so. This will be a stinky process, but the colours produced
from fungi and lichen are stunning. After three weeks to two months, your lichen will be ready to add to the dye pot.

Apple bark makes a pinkish-brown or tan dye.
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Preparing the Textile Fibre
There are two main types of fibre that can be used for natural dyeing: animal fibres and plant fibres. Animal fibres include any textiles or raw
materials sourced from animals, such as sheep’s wool, mohair, cashmere, llama and alpaca wool, fur, felt and silk. These are made up of a protein
chain. They tend to react very well to the dye process and any of them make a good fibre to begin experimenting with natural dyeing. Plant fibres
are cellulose-based fibres and include cotton, linen, jute and bamboo. Cellulose is much tougher than animal proteins, and tends to resist dyes
much more readily. It needs lengthier processing to retain vibrant colours, but once properly prepared, it can produce some wonderful results.
Synthetic textiles such as nylon, polyester, acrylic and rayon do not tend to take up natural dyes very well – they can be very uneven, or resist the
dyes entirely. Please feel free to experiment with them however – you might just get some interesting results with blended yarns and textiles.
The dye process for animal and plant fibres are very similar, but slightly different due to the differences in the microscopic structure of these
fibres. Please read on for detailed instructions on cleaning and mordanting your textiles in preparation for the dye pot!
Some preparation work must be done to the fibres before it is ready to dye. All fibres must be properly cleaned or ‘scoured’ prior to dyeing.
This process not only removes dirt, but also any oil or wax that may still be trapped in the fibre. Even freshly bought yarn or fabric needs to be
scoured. Please remember to wear some form of gloves for this step, particularly if you intend to dye a plant fibre such as cotton or linen. The
detergents used are caustic, and while they will not cause chemical burns when diluted in water, they can be very drying and may cause skin
irritation.
The scouring process is very simple. You will need a large basin or stock pot, made of a non reactive material such as stainless steel, enamel or
ceramic. This pot should be large enough that your fibre will not be crowded in it. It may be reused for food if cleaned thoroughly after the
process. Do not use your dye pots!
For plant fibres, heat to a simmer, and add 2-3 teaspoons of washing soda (available in many large supermarkets in the laundry aisle) per gallon
of hot water. Into this, add some washing up liquid, or laundry detergent. Use the plain kind without any added conditioners, brighteners or
moisturisers. Add your cotton, and simmer for 2-4 hours, stirring or turning it over occasionally. Be careful not to crowd your pan, and simmer in
batches if you plan to dye a large amount of material. Change the water after each batch. The water will likely turn a yellowish-brown due to the
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pectins and waxes present in the fibres, particularly if you decide to use unbleached cotton. This does not mean the textile was filthy, although it
may look that way! Once you’re finished, rinse the fibre in cold water, and set aside to mordant.
The process is much the same for animal fibres (wools, hairs and silk). In a large basin or pan, gently heat some water, to between 40 and 60
degrees Celsius. To this, add a plain detergent, such as washing up liquid or laundry detergent, without any additives. Add your animal fibres and
allow them to soak on gentle heat for several hours. An old slow cooker set to low would be ideal for this operation. You may want to change the
water midway through, but this is not absolutely necessary. Be careful not to agitate the fibre too much as this can cause matting and felting,
particularly with various animal hairs, and isn’t as much of a problem with silk. When complete, again rinse with cold water and prepare for the
mordant process.
If you are not dyeing your textiles immediately, dry them thoroughly to prevent the growth of mildew, and you may store them in a plastic
container away from dust for as long as you need without having to scour them again. If you plan to dye soon, move immediately on to the
mordant step.
Sheep, commonly raised in the Clyde Valley produce a warm, water resistant textile
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Mordants
Mordant derives its name from the French word, mordre, or ‘to bite.’ A mordant is used to help the dyes adhere or soak into the fibre. There are
three methods for mordanting fibres: before, during and after the dye process. In two cases, the fibre is soaked in a mordant solution separate
from the dye, and in the other case, the mordant is added to the dye bath itself. There are many different types of mordant that each have a
different effect on the fibre. The most common practice is to soak your fibres in a mordant solution before the dye process. If you choose to
pre-mordant your fibre, dissolve your chosen mordant in warm water, gently simmer your textiles in the solution for at least 45 minutes, and then
allow your fibre to soak thoroughly for several hours to overnight. Otherwise, you may add your chosen mordant to the dye bath. Just be aware
that this may not be as effective as a pre-mordant solution. Soaking your textiles in a mordant solution after the dyeing process can produce
some interesting results and surprising colour changes. Copper and Iron post-mordant baths can produce the most notable results.
Note: Some dyestuffs, most notably the lichen and fungi, do not need a mordanting process before going into the dyepot, and many find that
additives to fungi pigments lessen their effect. The ones that do not require a mordant are called Substantive Dyes while those that do are called
Adjective Dyes.
Types of Mordant
Tannic Acid – Used to prepare plant fibres for an alum mordant. Also known as tannin, it can be found naturally in many dyes. You can add it to
your dye bath to help your plant fibres soak up colour by adding some crushed oak galls to the dyebath.
Alum – Also known as aluminium sulphate or potassium aluminium sulphate. The most common mordant. Can be used in a pre-mordant solution
or added directly to the dye bath. When using alum for wool, measure an amount equal to 5% of the weight of your fibre. Be careful not to use
too much, particularly for wools, as it can leave them feeling permanently sticky or greasy. Alum does not work well as a post-dyebath mordant.
Aluminium acetate – Used on cotton in particular, and other plant fibres, as a modern solution to the difficulty in dyeing plant fibre. Prior to
its introduction, plant fibres required three separate pre-mordant baths to encourage the reception of colour. Thus, Aluminium acetate is the
easiest way to mordant cotton, and probably the quickest as well. This mordant is not used with animal fibres and is used almost entirely as a pre-
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mordant solution.
Iron salts – This mordant can be added directly to the dye bath and is quite effective. Be careful, however! Iron will make colours darker or more
muted. Too much will also make your fibres brittle. There are two very easy ways to get an iron mordant to add to your dye bath. Fill a glass jar
with white spirit vinegar, and add some pieces of rusty iron to it. Old nails or horseshoes work perfectly. Whenever you would like to add some
iron to your mix to change the colour, add a splash of this liquid until your dye achieves the colour you want. The other method is to simply use a
cast iron pot as your dye pot! Be very careful to not use too much iron, as it can settle unevenly and cause ‘dye rot’, where parts of your yarn or
fabric are much more fragile than others. Adding regular salt to an iron and vinegar dye bath can help the textile take dye evenly.
Copper salts – Copper has a similar effect to iron, but instead of darkening the colour, it may either brighten it or add green tones to it. It is less
harsh on fibres, however, so you can be a little heavier handed with it when trying to achieve a particular colour. To make a copper mordant, add
pennies to your jar of vinegar instead of rusty nails, or use a copper pot to dye with. Be very aware, however: dyes made with copper are toxic so
must be disposed of properly. It may be disposed of down the drain, but it may kill
your plants if you dump it into the garden.
Tin salts - Tin is very similar to copper, but is slightly harder on the fibre. If you
use too much it will become brittle, but it does tend to help produce very vibrant
colours. Stannous chloride, the primary tin additive, can be purchased from
specialty dyeing outlets. Using a tin pot may also have a similar effect, but can
cause severe degradation of your fibre, so is not recommended. Tin is almost never
used with plant fibres.
Cream of Tartar – Also used in baking, this chemical is used alongside all of the
above mordants. It is a by-product of wine fermentation process. It can help
brighten colours, but is primarily added as a conditioner, to protect the fibres
against the harsh metallic salts, as well as to help the metallic salts dissolve more
easily into the dye solution. Cream of Tartar however can block dye absorption on
plant fibres.
Note: If you choose to dye silk, rinse it in a diluted vinegar solution immediately
prior to putting it into the dye pot, as acid helps to improve colours on silk fibre.

Medieval illustration of the dyeing process - possibly creating madder red by Barthelemy of England
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The Dye Bath
You’re finally ready to dye! For this process, you’ll need a dye pot, a heat source, and a little patience. You dye pot can be made out of almost
any material, but prepare for colour surprise if you use a reactive metal like iron or copper. The pot must be large enough to comfortably hold all
your fibre, your plant material and water. You may also want to have on hand and acid (vinegar works just fine), an alkaline (such as washing soda
or baking soda), and salt. The pH level of the water can alter the colour of the dye, particularly in the violet, red and blue side of the spectrum.
Salt is useful for even absorption of dye, and helps to set dyes made from berries.
Please remember to carry out the dyeing process in a very well-ventilated area. Open windows, and have your kitchen fan running – or better
yet, dye your textiles outside over a camp fire. Dyeing can give off some unpleasant fumes and produce some pungent aromas. If you are
using metallic salts in your dyebath, be careful not to raise your dyebath to a full boil, as metallic salts can be trapped in water vapour at high
temperatures. Generally the process is non-toxic if the dye bath is not consumed. Do not use your regular cookware to dye with. Have a separate
set of pots used only for dyeing. Once rinsed thoroughly and dried, naturally dyed textiles are perfectly safe to wear and handle for people of
any age.
In order to make dye, add your prepared plant material to a pot of water; if the plant material had to pre-soak in water (or ammonia), add that
liquid to your dye pot as well. Bring to a boil, and then simmer for at least half an hour to forty-five minutes, and up to two hours. You should see
the water begin to turn the colour of your dye. At this point you may strain out your plant material (or leave it in, it’s up to you; leaving it in may
result in stronger colours, or an uneven dye job) and add in your fibre to simmer for at least an hour. The longer it simmers, the more pigment it
will be able to soak up. Feel free to add your metallic salts, acid or alkaline substances at this point to see how it changes the colour of the dye.
Once you’ve reached a colour you’re happy with, remove your fibre and rinse until the water runs clear. If you’re not happy with the colour at
this point because some of the pigment has been washed away, you can put it back in the dye bath to soak up further colour. You can also ‘overdye’ wool, or layer different dye colours on top of one another to achieve something new. Once you’re happy with the rinsed colour, set the
fibre somewhere shady to dry. Try to avoid drying it in direct sunlight, as this can dull the colour. Once dry, you are ready to use your hand-dyed
material in any way you’d like!
Most dyebaths and mordant solutions, with the exception of copper and tin, can be diluted, and then poured out onto the ground. Those made
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with tannins, cream of tartar and alum can even be used as food for acid-loving garden plants like azaleas! Iron-rich mixes can also be poured over
the ground, but it is suggested you avoid your flower gardens with it unless it is acidic. Copper and tin may be flushed into the sewer system with
plenty of water to dilute it. The plant material should be fine on a compost heap or in the regular bin. If you have any concerns, please contact
your local council for instructions on how to dispose of hazardous chemicals.

The children of Carluke Primary School tried their hand at creating natural plant dyes from foraged plant matter and recycled kitchen scraps to dye their own
tshirts. The creative mixing of dye plants resulted in a diverse range of browns and tans!
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Plant Colour Charts
Trees and Shrubs
Species

Foliage

Flowers

Alder
Aldus glutinosa

Green

Yellow

Roots

Fruit

Bark/Wood

Green to Dark Brown

Red-Brown
Black - Iron

Apple
Malus spp.

Beige

Ash
Fraxinus excelsior

Yellow

Blackthorn
Prunus spinosa

Yellow

Yellow

Pale Blue or Pink

Blaeberry
Vaccinum myrtillus

Red
Blue - Iron, Ammonia

Bog Myrtle
Myrica gale

Yellow

Birch
Betula spp.

Yellow

Bramble
Rubus fruticosis

Black, Grey - iron

Broom
Cytisus scoparius

Yellow
Black - Iron

Brown
Pink
Orange

Grey-Blue

Yellow
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Species

Foliage

Fruit

Bark/Wood

Buckthorn (alder) *
Frangula alnus

Yellow

Yelow

Dogwood
Cornus sanguinea

Blue-Green

Blue

Blue-Grey
Red

Black - Iron

Elder
Sambucus nigra

Flowers

Roots

Green

Gorse
Ulex spp.

Yellow

Heather
Calluna vulgaris

Yellow

Larch
Larix decidua

Beige

Oak
Quercus robur

Brown

Poplar
Populus spp.

Yellow

Privet
Ligustrum vulgare

Yellow-Green

* These species may be difficult to find or collect because of their habitat or rarity.
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Herbs and Flowers
Species

Foliage

Flowers

Roots

Agrimony *
Agrimonia eupatoria

Yellow

Yellow

Yellow

Bog Asphodel
Yellow
Narthecium ossifragum

Yellow

Bogbean *
Menyanthus trifoliata

Green

Bugleweed *
Lycopus europaeus

Green
Black - iron

Comfrey
Symphytum officinale

Green
Brown

Coltsfoot
Tussilago farfara

Green

Cow Parsley
Anthriscus sylvestris

Green

Dandelion
Taraxacum spp.

Fruit

Bark/Wood

Brown - Iron

Green
Yellow

Magenta - Fermented

Dwarf Elder *
Sambucus ebulus

Purple

Devil’s Bit *
Succisa pratensis

Blue

Blue

Dock
Rumex obtusifolius

Green
Yellow

Elecampane *
Inula helenium

Blue

Flowering or Soft Rush
Juncus spp.

Yellow

Yellow

Foxglove
Digitalis purpurea

Green

Green

Brown
Black - Iron

* These species may be difficult to find or collect because of their habitat or rarity.
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Species

Foliage

Flowers

Hops
Humulus lupulus

Golden Brown

Golden Brown

Kidney Vetch *
Anthyllis vulneraria

Yellow

Lady’s Bedstraw
Galium verum

Red

Marigold
Tagetes spp.

Yellow
Orange

Marsh Marigold
Caltha palustris

Yellow

Marsh Ragwort *
Jacobaea aquatica

Yellow

Meadowsweet
Filipendula ulmaria

Green - Copper
Brown - Iron

Nettles
Urtica dioica

Green

Purple Loosestrife
Lythrum salicaria

Beige
Grey

Redshank
Persicaria maculosa

Red-Brown

Rhubarb
Rheum rhabarbarum

Green

Sorrel
Rumex acetosa

Green

St. John’s Wort
Hypericum spp.
Teasel
Dipsacus fullonem

Roots

Grayish Violet

Olive
Rust Red - Ammonia
Yellow

Blue

Tormentil
Potentilla erecta

Blue
Red

* These species may be difficult to find or collect because of their habitat or rarity.
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Species

Foliage

Flowers

Water Pepper *
Persicaria hydropiper

Yellow

Yellow

Water Lily *
Nymphaea alba
Weld *
Reseda luteola

Fruit

Bark/Wood

Black
Yellow

Wild Pansy *
Viola lutea

Yellow

Yellow Fumitory
Fumaria officinalis

Yellow

Yellow Iris
Iris pseudacorus

Roots

Blue

* These species may be difficult to find or collect because of their habitat or rarity.
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Ferns and Mistletoe
Species

Foliage

Bracken
Pteridium aquilinium

Green

Marestail
Equisetum arvense

Yellow

Mistletoe *
Viscum album

Brown (dried foliage
only)

Flowers

Roots

* These species may be difficult to find or collect because of their habitat or rarity.
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