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Introduction

Co-written with Mona Ayoub, a human ecologist

and craft artist; currently working with textiles

and foraged plant dyes to document their stories.

Textile dye extraction from plants trac-
es back to around 3000 B.C.E". Throughout
history, this craft has taught us to look at geo-
graphical borders more fluidly, as both plants
and dyeing methods have traveled across
lands and seas carried by human movement
or shaped by shifts in climate, only to be rein-
terpreted and adapted by each host commu-
nity in its own way.

The variety of plants used in dyeing is
vast, and the techniques continue to multi-
ply the more we study and explore. Dyeing is
a process that demands time, patience and
care—from foraging plants and extracting
pigment to coloring fibers and textiles by
hand. For generations, weaver communities
in the Bilad al-Sham practiced these meth-
ods, long before the arrival of synthetic dyes
and industrial fibers. Restoring these ances-
tral techniques is vital, not only for preserv-
ing cultural knowledge, but also for recon-
necting with the land's natural resources and
rhythms.

In this booklet, we highlight ten dye
plants native to the Bilad al-Sham. However,
as our research deepened, we came to un-
derstand that the histories and journeys of

* https://www.sciencedirect.com/science/article/piiS2405844024096774

these plants transcend any particular geog-
raphies. With this in mind, we chose to focus
on plants that either grow or have a historical
presence around the Mediterranean, placing
the sea at the heart of our exploration.

Our selection includes plants that produce
primary colors—yellow, red, and blue—since
a broader spectrum of colors and shades can
be achieved through modifiers or overdye-
ing. Each entry here features notes around
the plant's ecosystem, its harvest season for
dye purposes, the color it produces, and its

medicinal use and traditional practices in the

Bilad al-Sham.

This booklet is an introduction into
dye plants, methods of color extraction and
dyeing, as well as our experiments with dye
application and sample results on textiles.
Dyeing traditions vary across cultures, and
while we draw from historical practices and
those familiar to us, the outcomes are never
fixed. Water quality, material type, and envi-
ronmental conditions can all influence the
results, making each dyeing process inher-
ently unique. We invite you to see this book-
let as a starting point for tending and forag-
ing dye plants, exploring dye extraction, and
experimenting with color.
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Dye Plants

1. Eucalyptus

2. Prickly Pear (cochineal)
3. Sumac

4. Pomegranate

5. Inula

6.Safflower

7. Chamomile

8. Walnut

9. Hibiscus

10. Indigo

Legend
ﬁ season of harvest for dyes
0 dye color

é medicinal use
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Eucalyptus

Eucalptus globulus

Eucalyptus trees are adaptable to various
environments but thrive in warm, temperate,
and semi-arid regions with access to water.
Introduced to the Mediterranean in the

19th century for paper production, they
became especially prominent in the Bilad
al-Sham’s coastal plains, river valleys, and
formerly marshy areas. Imported from
Australia, eucalyptus was used to drain
swamps and curb the spread of malaria-
carrying mosquitoes. While successful in
drying out wetlands, the species has since
disrupted local ecosystems particularly in
Palestine, where it exacerbates water scarcity,
especially in regions like the West Bank.

0

Leaves all year long and the bark in
summer when trees shed

In the summer, Eucalyptus trees tend to
shed their bark, with the inner bark that
appears pink, orange or reddish. As the
fresh bark is exposed to air and sunlight,
the color deepens, sometimes turning
brown, gray, or even white over time.
The Eucalyptus bark could be used for
dyeing, and produces a pinkish tone. The
leaves could be harvested all year long,
producing soft yellow and gold colors.
The dye also prevents textile mold.

Eucalyptus has a long history of
medicinal use, particularly for its
antibacterial, anti-inflammatory and
decongestant properties.
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Fruits (tunas) in summer, while
cochineal whenever it appears
on the cacti.

a The fruit could produce soft pink

to magenta dye depending on the
dyeing and mordanting process. The

cochineal produces deep red dye.

é Cochineal is used in traditional

medicine to relieve nasal and
ear congestion and is high in
Vitamin CeZ E

Prickly Pear (cochineal)

Opuntia spp.

Prickly pears tend to thrive in arid and semi-
arid regions, as they grow in rocky, dry

soils. They are often found along hillsides,

field borders and roadsides. In Palestine, the
prickly pear (sabr) holds powerful symbolism:
along with the olive tree, it represents
resistance. Many Palestinian homes were once
surrounded by prickly pear hedges, which
served as natural fences.

Cochineal (Dactylopius coccus), the insect that
feeds on prickly pear cacti, is native to tropical
and subtropical regions of Central and South
America. For thousands of years, Indigenous
peoples have harvested cochineal to produce
vibrant red dyes for their textiles. Among
them, the Zapotec people of Oaxaca, Mexico,
have dyed yarn with cochineal and woven

traditional rugs bearing ancient patterns
passed down through generations.

Following the Spanish invasion, cochineal
became a globally traded commodity, a shift
that significantly disrupted its local availability
and abundance. It takes nearly 70,000 insects
to produce just one kilogram of dye. Female
cochineals and their eggs are collected, sun-
dried, then ground into a fine red powder used
for paint, dyes, food coloring and lipstick. The
pigment itself comes from carminic acid, a
red chemical secreted by the insects to deter
predators. The process remains labor intensive
until today, as farmers must individually
brush or handpick cochineals from the cacti,
gathering them by the thousands.
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Sumac

Rbhus Coriaria

Sumac thrives in dry, rocky terrain and
woodlands along the Mediterranean, where it
grows both wild and in cultivated orchards at
low to mid-elevations. Native to North America
and Western Asia, its name derives from the
Syriac summaga, meaning “dark red.”
Historically, the plant was highly valued in
dyeing and leather tanning, as its bark naturally
contains tannin, allowing it to function as

a direct dye. In North America, both sumac
and bedstraw were used for centuries to dye
textiles, though few dyers documented their
methods—most passed them down orally
through storytelling and shared practice. The
berries yield a light red dye, while in the Middle
East, a broader spectrum of reds, ranging from
deep to dusty tones, was achieved and woven
into oriental rugs. The dyeing process often
spanned several days and involved steeping
fabric in a complex solution of sumac root and
berries, cow manure, milk, and plant oils.

0
A

Late summer to early autumn,
when the berries turn deep red.
The berries are harvested for
food whereas the bark is kept
for dyeing textiles. If berries are
inedible due to rot, they can be
used to produce light red dye.

The leaves and roots are used for
brown and black dyes, while the
berries create reds and oranges.

The berries are edible and have
been used in food and traditional
medicine for many years; they
are anti-inflammatory, and treat
cough, eye infections, and burns.
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Pomegranate

Punica granatum

Pomegranates are predominantly grown in
valleys, foothills, and fertile plains, where
irrigation supports their growth during
dry periods. Native to the Caucasus region,
Azerbaijan, Iran, and Northern India,

the fruit later spread to other parts of the
world. It is believed to be among the first
fruits ever cultivated.

In the Caucasus region, rugs were often
dyed using the skins of locally grown
pomegranates and woven from the wool of
sheep that grazed in the high mountains.

ﬂ Autumn.

O For dyeing, the blossoms, rind, and

seeds are crushed, and cotton or silk
is soaked in the solution overnight
then boiled. This process yields

a light to golden yellow. When
mordants such as iron are applied, or
when combined with other natural
dyes like indigo, the resulting color
can range between green and grey,
black or peach.

As a medicinal plant, it is rich in
flavonoids and antioxidants, and is
vital in treating diarrhea, parasitic
infections, and ulcers. It also helps
in preventing and treating different
types of cancer.
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Inula viscosa

Inula commonly grows in rocky,
dry, and uncultivated lands, often
appearing along roadsides and in
open shrublands. The plant is native
to Lebanon, Syria and Palestine,
where it thrives in the wild, having
adapted to the region’s harsh, arid
conditions. The plant is typically
recognized by its earthy scent and
sticky leaves, and it serves as a vital
food source for various butterfly
and moth species. It is also said to
grow in “intoxicated” or degraded
soils, and environments where
other plants struggle to survive.

Beginning of autumn to early
winter, when flowers are in bloom.

Inula flowers and leaves have been
traditionally used for natural dyeing,
yielding a spectrum of warm hues
ranging from soft yellows to deep
oranges. The intensity of the color
varies depending on the part of the
plant used, the mordant applied, and
the type of fiber being dyed.

Inula helps reduce inflammation,
is known to stimulate digestion,
support gut health, and ease
respiratory issues such as coughs.
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Safflower

Carthamus tinctorius

The striking yellow safflower grows in dry,
open fields with minimal water, and often
thrives in semi-arid regions. Humans have
domesticated safflower, scientifically called
Carthamus tinctorius. It is said to have
originated from Carthamus plaestinus, a plant
native to lands in Bilad al-Sham. However,
other species of safflower are also native to
parts of Southeast and East Asia, as well as
Africa.

Mid-summer, when flowers are
fully open.

0 The flowers, fresh or dried, could
produce str]kmg yellow, gold and
orange hues. When vinegar is added,
the dye may shift towards pink,
crimson or bright yellow tones. It has
been used as an ancient and sacred
dye for textiles and leather.

Beyond our traditional culinary
- uses, safflower is valued for a
variety of medicinal properties.
It is known to support blood
circulation, relieve menstrual
discomfort, and promote skin
hydration. As an ointment, it
is applied to heal bruises and
fractures. In Chinese medicine,
safflower is used for scalp massage
to maintain healthy hair, while in
Iranian traditional medicine, it is
used to treat joint and muscular
pain, as well as mouth ulcers.

In Ancient Egypt, safflower was used to dye
the bindings of mummies with vivid colors—
likely chosen for its preservation qualities.
Often mistaken for saffron due to their similar
appearance at first glance, safflower is typically
orange-yellow, while saffron is deeper red and
significantly more expensive. This difference
in value stems from the harvesting process:
each saffron flower yields only three delicate
red stigmas and requires precise conditions
for cultivation, making it extremely labor-
intensive. In contrast, safflower is more
adaptable to various climates, with each flower
producing between 20 to 150 orange petals.

Sl xza lanie wbpall o ﬁ
JalsIl,

of a3l — sla3¥l s oyl ¢Sy G
dJlasyyg duad elyao Ulgl — dasoall
ol oSay (S &8Lo| 2oy .daia
elydog dy3ayBg dysyg Ll s
dwsrdag dagad d9caS Cwaasiiul 18g

..)91_'3«.”9 u‘.:>-9‘u.«.n.|.l

dalisll oslalasadl )] 45Lo3L é
Boma 94 gbll &)w-vﬂ
lasdl oo degita degaseay
ng.\” 4.‘>-|)|9 f’"\” .Y J,w d.uJDJ'
paSia g .8yl oo yig dyygadl
5aSlg lasSll Ay 00 yaS
5 ol Call 35 s
dovo e Blasl) ul ol 5938 elJus
iyl cadadl dall 8 .yl
u}La.QJlg J,o‘.o.a” P)ﬂ t)ﬂsﬂ P Sl
.p.é.” ub-_).:ug

a8l Joindl 8 dcalill elyaall 83030l oie sals
8 4 gblia 3 L dldall oleall el
abga ol JI85 g3l «pb il el sl sl
518 o3 mog Aladl sty ol ] ssny Lol
ksbl.«.anuLoﬂ l.@.bg,o).n.o.ﬂ'u.oépﬂ' &Ig)ﬁl
pw'.ﬂg L.Q.J).ngL“ul&)‘ug@)mug*}QA
1ol Slolagall 41T foa) dagadll s
ukn‘wuutg a1l daslasd lasyg il
Ji‘“” o-g uLéJ‘-“w me ‘u')“—)ns (“39)9” T
umjtsuu |yde I &Lu Bsle . yalll 3 Tyl yas
u'u”;lj_ﬂs_.“‘uﬂpyg J81 &aS Dlaa 4o,
n[puMYLQ[pubmo&ngl lyac 301 3y
wudg}bgwbmu@c—b)J@Jgow
&Wulw'Wlépiwbws Lm0
Y. wopjﬁubmwtwghwwu&g)b
ol dlasyy dly Vo )



Yellow Chamomile

Anthemis tinctoria

Mid to late summer, when flowers
are in full bloom.

Native to Western Asia, around the
Mediterranean sea and Europe,
chamomile has become widely
planted today for its calming and
sleep-inducing effects in tea. In
2009, inhumation graves dating
back to the late Iron age were
excavated in Tuukkala, Finland
during a pipeline project where
natural dyed textiles using yellow
chamomile were found in these
burial and cremation spaces, The flower supports digestion,
reminding us of the variety of internal balance, and a natural
symbols and colors used during relaxant and sleep-inducer.
burials across cultures.

0 Chamomile produces yellows and
oranges. The colors are extracted
by boiling dried flowers and
leaves with alum stone (naturally
found in clubmoss, also known
as Lycopodiopsida) and cream of
tartar (found in grapes and is a
byproduct of winemaking).
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Walnut

Juglans regia

Walnut trees thrive in regions
with cooler climates and higher
elevations, particularly in
mountainous and hilly areas
where winters are cold enough to
meet their chilling requirements.
In Bulgarian and Italian folklore,
the black walnut tree is often
associated with tales of mystical
witches. One legend tells of a
Walnut tree that once grew by the
Sabato river, where witches from
across the lands would gather
beneath its branches to dance and
practice their craft. The original
tree was cut down in the 17th
century but, as the story goes,
another grew in its place.

Walnut

g Late summer to early autumn

0 The bark and fruit peels yield rich
shades of brown and black, while
the leaves produce an earthy green,
traditionally used to dye both
fabric and basket fibers. Walnut dye
naturally repels cloth-eating insects
and helps preserve textiles. Mordant
is not necessary, as the skins contain
natural binding agents.

treat parasitic infections, soothe
eczema, and help lower blood
pressure.

é Walnuts are traditionally used to
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Hibiscus

Hibiscus sabdariffa

Originally native to China, Japan, and the
Pacific Islands, hibiscus later found its way to
the Mediterranean. Due to the wide variety of
species, there is often confusion surrounding
this plant. Hibiscus belongs to the Malvaceae
(mallow) family, which also includes cotton
and hollyhocks—some species of which are

native to Bilad al-Sham.

The hibiscus flower has a long history of use in
natural dyeing. In Malaysia, it was once used to
produce a black dye for shoe polish. In China,
India, and later in Bilad al-Sham, the juice of
its petals was used to dye eyebrows and hair,
and it has also been used for wood staining.
Hibiscus thrives in warm, semi-arid climates
with full sun and well-drained loamy soil. It
grows well in both coastal and inland regions,
supported by seasonal warmth. Interestingly,
hibiscus can also act as a natural pH indicator:
its pigment turns bright pink in acidic
solutions and blue-green in basic ones.

Late summer to early autumn,
when the calyces are fully
developed.

Dried calyces and fully blossomed
flowers are most commonly used.
The deep calyces yield a rich red to
burgundy, and may shift to purple
or pink, depending on the acidity or
alkalinity of the dye solution.

Hibiscus is widely known for
its heart health benefits. It

also supports hydration and
digestion, and has cooling, anti-
inflammatory, and antioxidant
properties.
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Indigf

Indigo tinctoria

Indigo is typically found in tropical
regions around the world such as
Japan and Oaxaca, Mexico. It grows
best in well-drained soils, often
along riverbanks and in cultivated
fields. In Bilad al-Sham, indigo
played a significant role from the
1800s to the 1950s, and was used
widely to dye fabrics and garments.
Some indigo species were—and still
are—present in the Jordan valley,
where efforts to re-introduced its
cultivation began in 2014, following
its decline in the region.

Late summer to early autumn,
depending on the region. The
entire plant or the flowers may be
used.

Indigo pigments produce different
shades of blue, but differs from most
dyes in that it is not water-soluble.
Its extraction and application require
a specific dyeing process. The
resulting color depends on the type
of dye bath (organic or chemical),
the concentration of indigo, and the
number of immersions.

While primarily used for dyeing,

indigo has also been traditionally
used to treat wounds and reduce
inflammation.
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Choice
of textile

For natural dyeing, it is essential to work with
%100 natural fibers, either animal-based such
as silk or wool, or plant-based such as cotton
or linen. The closer the fiber is to its raw,
untreated form, the purer and more vibrant the
resulting color. Thickness of fabric also plays a
role in dye fixation; the thicker the fabric, the
longer soaking times or the greater quantity
of plant material needed to achieve color
saturation.

For our experiments, we selected silk as our
animal-based fabric to get uniform conditions
for our color samples.
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Scouring
/Cleaning

A proper wash is essential for natural dyeing. It
is recommended to soak the fibers or textiles
for at least one day before starting the scouring
process.

For plant-based fibers, add natural soap and
sodium carbonate (2-5% of the fiber’s weight)
to a pot of water. Simmer the fibers for about an
hour, then allow them to cool. Rinse thorough-
ly and hang to dry.

For animal-based fibers, gently warm the fibers
in water with natural soap for an hour—without
boiling. Once cooled, rinse with warm water
and leave to dry.
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Mordanting

Mordanting is another crucial step in natural
dyeing, as it helps bind color to fibers or tex-
tiles. While some plant dyes—such as indigo,
pomegranate, and walnut skins—contain nat-
ural tannins that act as mordants, most other
dyes require the fabric to be mordanted before
dyeing.

Animal-based fibers are usually easier to dye

as they contain proteins that act as natural
binding agents; whereas plant-based fibers lack
these proteins and need support to help the
dye fix.

Alum is the most commonly used mordant for
both types of fibers. For animal-based fibers,
alum alone is usually sufficient. However, for
plant-based textiles, additional agents such as
tannin-rich materials (e.g,, eucalyptus bark, oak
galls, or acorn powder) or tannic acid are need-
ed to improve color fastness and bonding,

We suggest two natural methods for treating
fabrics before dyeing, using materials that are
easily available here in the region:
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Method 1: Acorn and Alum

(for botb animal- and plant-
based fibers)

This method combines acorn powder as a
natural fixative with alum for cleaning and
mordanting.

O Acorn powder: 6% of the textile’s weight

O Alum: 15% of the textile’s weight

Boil water and dissolve the acorn powder and
alum. Submerge the fibers in the solution and
boil for 45 minutes. Afterward, let the textiles
rest for at least 1 hour, or up to a full day before
dyeing.

Method 2: Whe)
(for plant-based fibers)

This method uses whey, the byproduct of yo-
gurt or labneh, to create a protein-rich solution
that helps bind dye to cellulose fibers.

To extract whey, place plain yogurt in a
cheesecloth and allow the liquid to drain. The
solid becomes labneh, while the strained lig-
uid is the whey. Soak pre-scoured fabric in the
whey for several hours (or longer) then allow it
to dry completely. Once dry, the fabric is ready
for dyeing
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Macerating
dye plants

Place the dye plants in warm water, and allow it
to rest and hydrate to release its pigment more
easily.
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Extracting
dyes

We used plants that were available during the
spring season, along with others in dried form.
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Process

O Weigh the fabric, then prepare plant dye
material in either equal weight or up to double
the fabric’s weight, depending on the desired
color intensity.

O Soak the plant materials beforehand to sof-
ten and release pigments.

O Boil the dye ingredients for 30 to 45 min-
utes to extract the color.

O Strain the liquid to remove any small parti-
cles that could leave unwanted marks on the
fabric.

O Once the dye bath has cooled to a lukewarm
temperature, add the fabric, and let it soak
overnight for deeper color absorption.

Indigo

We’ve been experimenting with a variety of
recipes inspired by Natalia Munro’s recipe’,
exploring both organic and chemical indigo
vats using henna powder, bananas, and fer-
rous sulfate. We’re still refining our process to
achieve a more vibrant and accurate color, as
some of the chemicals available in Lebanon
made it difficult for the indigo to fully dissolve.
So far, our most successful result came from
using ferrous sulfate, which produced a soft
baby blue, and we documented that process
here.

Ferrous sulfate vat

1L vat

2.5g indigo

5g of ferrous sulfate (double the amount of
indigo)

7.5¢g of calcium hydroxide (triple the amount of
indigo)

Process

O Begin by measuring all ingredients and
bringing the water to a boil.

O In a separate jar, hydrate the indigo powder
with a small amount of warm water. Add mar-
bles or a similar agitator and shake thoroughly

* Oaxacan-based artist diving into the realms of Japanese

Indigo dyeing. @malatalia.

to ensure the powder is fully mixed.

O Once the water has boiled, pour it into your
vat and immediately add the ferrous sulfate,
stirring until fully dissolved.

O Next, add the calcium hydroxide, followed
by the hydrated indigo. Rinse any remaining
indigo from the jar into the vat to avoid waste.
O Stir the vat thoroughly in one direction to
create a vortex. Repeat this stirring process
three times, with 20-minute intervals between
each. Keep the vat covered when not in use.

O Let the vat rest for 24 hours before starting
the dyeing process.

Overdyeing

You can also use modifiers to shift or enhance
the colors. To do this, dissolve the modifier in
a container of warm water. Once the textiles
have dried from the initial dye bath, submerge
them in the modifier solution.

There are various types of modifiers available,
including;

- Vinegar

- Citric acid

- Alum

- Sodium bicarbonate

- Cream of tartar

Closing Words

Working with plants and dyes is a spontaneous
journey. The more we learn and experiment,
the more space there is to innovate. Each plant
calls for its own adjustments, depending on its
pigment content, how it interacts with ele-
ments like water and fire, and even the vessels
we use to dye in.

We’ve enjoyed experimenting and putting

this booklet together, and we remain curious
about where our journey with indigo will lead.
If you've ever felt drawn to natural dyeing, try
foraging local plants, and playing with color—
no two results are ever the same.

This is just a beginning, a small step towards
reclaiming ancestral rituals that have long been
part of our collective heritage.
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