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Traditions in Color: Natural Dyes in Historical Text and Artistic Practice
Combining Indigo with Other Natural Colorants
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Abstract
Indigo, in addition to being the only natural source of blue dye, behaves differently from any other dye. It is natural choice for resistdyed textiles. No mordant is required. It dyes only what it “sees” leaving crisp, clear resists in the cloth. Once established, an indigo
vat is always ready for dyeing. It is a satisfying color on so many levels.
When indigo is combined with other natural dyes it is possible to create a complex and full palette with layers of color. There are
challenges and opportunities to using indigo in combination with other dyes and the final textile is determined by variables including:
the sequence of dye color, the application of resists, the use of mordants, and the choice of fibers.
My own textile work is woven and dyed, using a method of woven resist that is incorporated into the structure of the cloth. I can
control the fiber choice in the cloth, the sequence of gathering and releasing resists and, of course, the application of mordants,
additional resists, and dye choice.
The approaches I have taken to integrating indigo and other dyes include:
•
The sequence of dye application when indigo is combined with other dyes is critical to the final result of the textile.
•
The use of selective mordant printing and mordant discharge allows integrated areas of indigo blue surrounded by colors dyed
with mordant dyes.
•
Construction of textile with a combination of cellulose and protein fibers, resulting in cross-dye effects when indigo is combined
with other dyes.
The resulting fabrics display a complexity that can only be accomplished by using indigo with other dyes and a deep appreciation and
understanding of the variables available to the natural dyer.
El índigo o añil, además de ser la única fuente natural de color azul. se comporta de una forma muy distinta a cualquier otro tinte
natural. Es una opción intrínseca para los textiles teñidos con la técnica de teñido por reserva. No se requiere mordiente, y solo se tiñe
la parte expuesta, logrando reservas definidas y de calidad en la tela. Una vez realizado, el baño de índigo está siempre listo para teñir.
Es realmente un color que da resultados satisfactorios en muchos niveles.
Cuando el índigo se combina con otros tintes naturales, es posible crear una completa y compleja paleta, con distintas capas de color.
Hay retos y oportunidades al utilizar el índigo en combinación con otros tintes naturales, y debido a esto, el textil final está
determinado por distintas variables como: El orden y la secuencia de los tintes, el uso de reservas, el uso de mordientes, así como las
fibras elegidas.
Mi propia obra textil está tejida y teñida, usando un método de reserva tejida que se va construyendo y tejiendo en la estructura de la
tela.Yo puedo elegir el tipo de fibra que se utilizará para la tela, la forma de poner y quitar las reservas, la aplicación de los mordientes,
las reservas adicionales y la elección del tinte.
Los distintos enfoques que he tomado en cuenta para poder integrar el índigo con los otros tintes naturales son:
•
La secuencia y orden en que se aplica el tinte. La forma en que el índigo se combina con otros tintes, es de suma
importancia para el resultado final del textil.
•
El uso de mordientes específicos para estampar y mordientes para deslavar, lo cual permite conseguir áreas de color azul
índigo, rodeadas de otros colores que fueron teñidos con tintes naturales que si requieren mordientes.
•
La elaboración de un textil con una combinación de fibras celulosas y proteicas, dando como resultado efectos de teñido
cruzados, sobretodo cuando el índigo se combina con otros tintes.
Las telas que surgen como resultado, tienen una complejidad que solo se puede conseguir usando el índigo con otros tintes, y
realmente comprendiendo y teniendo una profunda apreciación de todas las variables disponibles en el mundo de los tintes naturales.
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1. Introduction
When dyeing with indigo I use the organic indigo vats that
utilize a quick reduction process. These organic vats were
introduced to many of us by Michel Garcia and are
documented in the DVD’s produced by Yoshiko Wada and
Slow Fiber Studios. I use henna as a source of reduction sugars
and lime (calcium hydroxide) as the alkaline. We use the
organic vats in all of my teaching. These vats makes indigo
dyeing accessible to those who thought it was too complicated
or wanted to avoid the reduction chemicals such as thiourea
dioxide and sodium hydrosulfite.
My dye process includes:
•
Long, slow, immersions in the vat at room temperature
to insure the best penetration of the fiber
•
Oxidation of the dye
•
Neutralization using a weak vinegar/water solution
•
Boiling out in order to remove excess dye, improve the
rub fastness, and bind the dye molecules, making
larger ones that cannot escape from the fiber.

Figure 1: (Left) indigo over mordant and weld dye
(Right)mordant and weld dye over indigo

3. Methodology: Selective Use of Mordants

2. Methodology: Dye Sequence

The use of selective mordanting or mordant discharge,
combined with my process of woven shibori or other resist
techniques, makes it possible to maintain clear indigo blue on a
field of mordant dye colors. Cotton fabric is gathered for
shibori, dyed with indigo, and then the fabric is temporarily
released from the gathering threads. Mordants are then applied
to the open, flat cloth. Once the mordants dry, the fabric is
gathered once again and a citric acid solution is applied to the
indigo dyed pleats. The acid attracts and removes the mordant.
Once again, the fabric is released from the gathering threads
and immersion dyed. The mordant dye binds with the
mordanted background, resulting in clear indigo blue on a
dyed background. The acid discharge penetrates deeper than
the indigo, resulting in an un-dyed “halo” effect.

Indigo is combined with other mordant dyes in order to make
greens, violets, or other mixed hues. Most dyers learned to use
the mordant dyes first and then over-dye with indigo in order
to achieve these mixes colors. Several years ago I heard Michel
Garcia mention the importance of dyeing with indigo first and
over-dyeing with the other colors, particularly when using
flavonols.
Thus alerted, I began observing a distinct difference in the
resulting colors when the indigo was used as a base color vs.
an over-dye. Greens were noticeably more yellow when the
indigo was dyed first, followed by the mordant and finally the
yellow dye. The difference in hue was evident in on both
protein and cellulose fibers.
I wondered if both the dye and the mordant were being
affected/damaged by the indigo vat.
In order to further understand the effect of the indigo vat I
made a “colorless” vat - one in which the alkaline and
reduction material were present but no dye. Mordanted cotton
samples “dyed” in this colorless vat, subsequently resulted in a
lighter color when dyed with a mordant dye leading me to
conclude there was some damage to the mordant in the vat.
I learn through my repetitive practice and observation. I am
still not completely sure whether it is the mordant or the dye is
compromised when over-dyed with indigo but I suspect that
both are. I have since learned to control and mix colors by
dyeing with indigo first. This also happens to be the most
efficient way to work. After dyeing with indigo, the tannin and
mordant baths assure that any alkalinity from the indigo is
completely neutralized, and the subsequent dyebath boils out
the indigo, saving me this additional step.

Figure 2: Indigo, alum and ferrous mordants, mordant
discharge, pomegranate dye (same size and font as body
text)
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4. Methodology: Construction of Textiles that
Combine Protein and Cellulose Fibers for Indigo
Dye

6. Author

When a fabric made of wool and cotton is dyed with indigo,
the cotton absorbs a much deeper shade of blue than the
wool. This affect alone makes for interesting results when
using fabrics constructed with a yarns of protein and cellulose
fibers, whether these fabrics are hand-made or commercially
produced. When combined with the additional effect of a onebath acid dye using natural dyes the results are more complex.
The natural “acid dye” attaches only to the protein, leaving the
cellulose fiber blue. There is additional potential for design
when combining these dyes shibori resists.
This is a topic I discussed in more depth at the 9th ISS in
China in 2014. While in China in 2014 I was introduced to the
tubu fabrics, simple plain-woven cotton fabrics that are
constructed using color and weave designs. The following year
I returned to China and the Jinze Art Center to further study
these tubu fabrics. They are a rich source of patterns to be
explored using combinations of indigo and other natural dyes.

Catharine Ellis has been a weaver, dyer, and educator for more
than 40 years. She is now involved in studio work, focused on
the detailed investigation of natural dyes and their application
to her resist woven fabrics. Catharine continues to teach both
weaving and natural dyeing at selected locations in the US and
around the world. Her work has been exhibited internationally.
A recent study of local cotton cloth (tubu) at the Jinze Art
Center in China has led to an exploration of color-and-weave
patterns combined with resist dye effects. Catharine is the
author of Woven Shibori, (Interweave Press, 2005). A second
edition, focused on natural dyes, was released in 2016.

5. Conclusion
Indigo, the only natural blue dye, is required in order to create
a full palette of natural color. Since indigo behaves so much
differently from mordant dyes, it is important to understand
how the sequence of dye application affects all the colors in
the textile. Dye combination, resist, fiber choice, and mordant
application are important variable components when designing
textiles that utilize indigo with other natural dyes.
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Pounded Plants on Cotton: Colorfastness of Post-Treatments
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Abstract
Plant pounding is the transfer of plant pigment onto textiles through the mechanical force of hammering. The resulting image can
mimic the original petal or leaf. A challenge can be poor colorfastness. Even though this is a popular technique with several writings
on the process, we could find no research examining colorfastness properties. Thus, we examined orange cosmos petals and purple
sweet potato leaf pounded onto cotton print cloth for colorfastness to laundering and light exposure following AATCC procedures.
Fabric was scoured and mordanted with aluminum acetate. Following pounding, three post-treatments were applied, including steam,
a sodium silicate fixative, and a cationic dye fixative. CIELab color coordinates were taken with a spectrocolorimeter. Cosmos
exposed to laundering and light had considerable color change with steam having the most similar color ratings and appearance to its
standard. Purple sweet potato leaves had noticeable color change following laundering, with steam retaining original color and imagery
best. Conversely, colorfastness to light was poor for all treatments. Overall, a steam treatment is recommended to assist with color
and image retention for pounded plants onto cotton fabric that is scoured and mordanted with aluminum acetate.

La planta está golpeando la transferencia de pigmento vegetal en los textiles a través de la fuerza mecánica de martilleo.
La imagen resultante puede imitar el original u hoja del pétalo. Un desafío puede ser pobre de solidez de color. Aunque
esta es una técnica muy popular con varios escritos sobre el proceso, podríamos encontrar ninguna investigación
examina las propiedades de solidez de color. Por lo tanto, examinamos los pétalos y cosmos Morado Naranja hoja de
patata dulce golpean en algodón de tela para impresión de solidez de color para el blanqueo y la exposición a la luz
siguiente AATCC procedimientos. Tejidos rayados y mordanted con acetato de aluminio. Tras golpear, tres posttratamiento fueron aplicadas, que incluye sala de vapor, un silicato de sodio, fijador y un colorante catiónico fijador. Las
coordenadas de color CIELab fueron tomadas con un spectrocolorimeter. Cosmos expuesta a la luz y lavado tenían un
considerable cambio de color con el vapor tiene la mayoría de las clasificaciones y de color similar apariencia a su
estándar. Púrpura hojas de patata dulce tenía color notable cambio a raíz de blanqueo, con retención de vapor color
original y mejores imágenes. Por el contrario, la durabilidad de los colores a la luz era pobre para todos los tratamientos.
En general, se recomienda el tratamiento de vapor para ayudar con el color y la retención de la imagen para que golpean
las plantas en tejido de algodón que se recorrieron y mordanted con acetato de aluminio.
1. Introduction

However, we could find no research that compared treatments
or measured color change from treatments. Thus, we
examined pre- and post-treatments for colorfastness to
laundering and light on cotton print cloth. The plants tested
were petals of orange cosmos (Cosmos sulfureus) and the purple
leaves of Ace of Spades ornamental sweet potato (Ipomoea
batatas L.). Pre-treatment was aluminum acetate mordant, and
post-treatments were steam, Afterfix (sodium silicate), and
Retayne an industrial dye fixative.

Hammering or pounding plant pigments onto fabric can
transfer color and vein patterns so detailed it appears the
actual plant has been painted on the fabric. Plants known for
their dye properties often respond well to pounding; however,
plants that lose their color in a dye bath, such as most green
foliage, red to violet petals, and some yellow petals, often
retain their naturally occurring pigments when pounded onto
cloth. This process of transferring plant color to fiber through
direct and forceful contact has been called flower pounding
(Frischkorn & Sandrin, 2000; Martin, 2001; and Rudkin, 2011),
leaf hammering (Aycock, 1996), Cherokee leaf pounding
(Stephens, 2014), and hapa-zome (Flint, 2008). The basic
procedure is to encase fresh plant parts between dry fabric and
hammer until the print emerges. A challenge of this method is
poor colorfastness which has been addressed by use of premordants, chemical post-treatments, and heat-setting.
considered thick and may leave uneven and splattered
impressions, while petals and leaves of coreopsis, cosmos, and

1.1 Plants
The instantaneous appearance of color and pattern from
hammering encourages exploration of flowers, leaves, stems,
and grasses. However, there are characteristics that make the
process more successful. Select dark, saturated, and thin, yet
stable petals. For example, hollyhock and tulips are
impatiens work well for clearly defined imprints. Avoid plant
parts that are waxy, glossy, and brittle, as well as thick and full
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of liquid (such as some coleus varieties). While most plants are
best freshly picked, those that are wet or thick with liquid can
be placed between towels to wick moisture. Conversely, a dry
leaf may be rejuvenated by placing between wet towels.

paper

when

conducting

workshops

with

youth.

The key to hammer selection is a smooth face surface that
won’t leave a rim or circle imprint. The authors most often use
a soft-face hammer that has a rubber and a plastic face that are
slightly domed with rounded edges. For large areas, we start
with a wider face and transition to smaller face hammers for
finishing. Other hammer types are ball-peen (machinist or
metal-working hammer) which has a rounded face, and lightweight pin hammers typically used for knocking in small nails,
pins, and tacks.

Cosmos (Cosmos sulfureus) is an annual with yellow, orange, and
red flowers, green foliage and seed that readily propagates.
Cosmos originates from Mexico and northern South America
where it was a source of yellow and orange dye among preColumbian civilizations (Jansen, 2005). The orange flowers
contain flavonoid pigments of the chalcone and aurone groups
which are responsible for the bright orange color (Cardon,
2007; Jansen, 2005). Research examining orange cosmos dyed
cotton with sonicator and microwave reported noticeable to
slight color change from exposure to laundering and light
(Vankar, 2016; Vankar, Tiwari, & Ghorpade, 2001).

The base surface to hammer on should be flat and durable.
Often recommended is a wood chopping board placed on a
table or an individual’s lap (Martin, 2011; Rudkin, 2011;
Stephens, 2014). We use thick paperboard from the base of
used paper pads and notebooks that is about 1.6 mm thick.
We work on stable surfaces that have poured cement such as
porches, sidewalks, and ledges, or other stable surfaces in the
environment such as cut tree trunks and benches. The layers
surrounding the plant and fabric, can be fabric, paper, paper
towels, waxed paper, or plastic wrap, bag, or sheeting
(Bethamann, 2001; Martin, 2011; Flint, 2008). When using
watercolor paper and/or fabric as surrounding materials, there
are three useable printed surfaces after pounding; however, the
outer layers will be less saturated (Haar, 2011). When
conducting research, we use unprinted newsprint paper as
surrounding material to minimize variance in absorption by
surfaces.

The ornamental sweet potato (Ipomoea batatas L.) leaf evaluated
was Ace of Spades, which is red-violet and heart-shaped. Even
though the potato is inedible, ornamental sweet potato plants
are desirable in the landscape and ornamental industries as
their foliage comes in a wide variety of colors and shapes. The
purple color of the leaf suggests high contents of anthocyanins
with the major composition cyanidin (Islam, Yoshimoto,
Terahara, & Yamakawa, 2002). Chlorophyll and carotenoids
are also present in the leaves even though the green pigment is
not always reflected (Huang et al., 2015). Anthocyanins readily
form complexes with several metallic mordants, including
aluminum, however they are pH sensitive (Cardon, 2007;
Dayal, 2015). Carotenoids are susceptible to oxidative
degradation and can be destroyed by light and heat (Cardon,
2007).

When pounding petals, place the face of the petal against the
fabric but for leaves place the vein side to the fabric. While it is
recommended to secure arrangements to the fabric with
removable or masking tape (Aycock, 1996; Frischkorn &
Sandrin, 2000; Rudkin, 2011; Stephens, 2014), we simply place
them on the fabric, cover, and pound where protected from
the wind. Begin by hammering gently and gradually increase
force and rate so the plant pigment is absorbed into the fiber
without bursting through the plant edge. Sounds easy, but
does take experience to get a clean imprint. Flip to the reverse
side and hammer to fill-in any missed areas. Roll off the limp
petal or leaf as it becomes difficult to remove once dried.
Allow to cure for at least a week prior to any wet-treatments
(Flint, 2008; Kadolph & Casselman, 2005).

Figure 1: Orange cosmos (Cosmos sulfureus) and Ace of
Spades sweet potato (Ipomoea batatas L) foliage. Note
the bright red-violet underside of the leaf in the upper
right corner. (Photos: Sherry Haar)

1.3 Treatments
A range of treatments to assist with colorfastness were noted
in the literature. Pre-treatments included mordanting with
“alum” or alum acetate and assists of cream of tartar and
washing soda (Aycock, 1996; Flint, 2008; Frischkorn &
Sandrin, 2000; Kadolph & Casselman, 2005; Martin, 2011;
Rudkin, 2011). Recommendations following pounding were
heat-setting with a dry iron, steam iron, or heat press, and
curing for at least one week (Aycock, 1996; Flint, 2008;
Frischkorn & Sandrin, 2000; Kadolph & Casselman, 2005).
Chemical post-treatments were soaking in a washing soda
are not intended to be worn, stressed avoiding any type of
water or steam by using only a dry iron, oven, or clothes dryer
to heat set, and never washing (Frischkorn & Sandrin, 2000;
Martin, 2001; Rudkin, 2011). However, any plant matter
embedded in the fibers will continue to degrade with

1.2 Fabric, Hammer, Base & Pounding
A variety of fabric structures and natural fibers have been the
recipient of plant pounding, with cotton plain weaves used
most frequently. The fabric structure should be stable enough
to handle the pounding force, smooth enough to produce an
image, and porous enough to hold the plant pigment. Heavyweight watercolor, mulberry, and hand-made papers can also
be plant pounded (Martin, 2011). We often use watercolor
solution for pounded flower petals or painting Profix (sodium
silicate) over leaf prints (Aycock, 1996), as well as aqueous
solutions with vinegar, salt, or wood ash (Bethamann, 2001;
Stephens, 2014). Final washing included laundering with a pH
neutral soap or drycleaning. A few authors whose outcomes
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temperature and moisture fluctuation resulting in a compost
type odor. Thus we recommend final washing with a pH
neutral soap.

laundering. The chemicals in Retayne are proprietary however
similar products contain 2% methanol and 0.5% formaldehyde
in water (Safety Data Sheet, 2015).

We evaluated aluminum acetate mordanted cotton print cloth
alone and with treatments applied following pounding. The
treatments were steam, Afterfix, and Retayne. Aluminum
acetate has been used as a mordanting agent in dyeing and
printing of cotton since the 18th century and more recent work
has brought attention to this mordant for cellulose fibers
(Liles, 1990; Slow Fibers Studios, 2011). Aluminum ions’
strong affinity for cellulose fibers provide a bond between dye
molecules and/or between the fiber and dye improving
colorfastness properties (Haar, Schrader, & Gatewood, 2013).

2. Methodology
2.1 Materials
The fabric used in the study was 100% cotton print cloth (107
g/m2), style no. 400 that is bleached, desized, and mercerized
from Testfabrics Inc., PA, USA. Orange cosmos (Cosmos
sulphureus) petals were from Yellow Cosmos - Klondyke Mix
(Wildseed Farms, Fredericksburg, TX, USA). The ornamental
sweet potato (Ipomoea batatas) leaves were Ace of Spades variety
that has red-violet, heart-shaped foliage. Both plants were
grown in the author’s dye garden in Manhattan, KS, USA. All
aqueous solutions used reverse osmosis (RO) water. Liquid
Scour was obtained from Earth Hues, WA, USA, aluminum
acetate from Hillcreek Fiber Studio, MO, USA, and the
following from Dharma Trading Co., CA, USA: sodium
carbonate, Afterfix, Retayne, and Professional Textile
Detergent.

Steam is used in the textile industry to fix dye at atmospheric
pressure, to improve fastness, and fixation of dyes applied to
cellulose and blends (Vigo, 1994). The high temperature,
pressure, and water vapor of steam assists bonding of dye
molecule to fiber. Rekebya, Salem, & Nassar (2009) found
steam had higher K/S values than heat pressing naturally dyed
alkanet and rhubarb prints on cotton.
Afterfix is thick liquid alkali solution of sodium silicate (37.5%)
and water that is painted over a dyed area. It is used to fix fiber
reactive dyes where by the alkali environment aids the bonding
of cellulose and dye (Burch, 2011b). We examined Afterfix
since raising the pH, such as with sodium carbonate (soda
ash), is typical when scouring and dyeing cotton with plant
dyes. Aycock (1996) used Profix, another brand of sodium
silicate to set flower petals. Afterfix is not removable once dry,
thus the textile needs to be kept moist in plastic and the
workspace and dyer protected.

2.2 Procedures

Retayne is a fixing agent used as an after treatment for reactive
and direct dyes on cotton fabrics to prevent color bleeding
during washing and to improve fastness to washing, seawater,
perspiration, and crocking, as well as prevent dye migration
during dyeing (Burch, 2011a). Conversely, such fixatives have
been found to reduce colorfastness to light (Burch, 2011a;
Trotman, 1975). Retayne is a cationic surface-active compound
that has a positive charge allowing it to bond with negatively
charged dyes producing a more complex
molecule which improves wet-fastness (Burch, 2011a;
Trotman, 1975). As most plant dyes are negatively charged
using a cationic fixing agent may enhance colorfastness to

Cosmos petals were placed face down on a) scoured, and b)
scoured and mordanted samples, encased in unprinted
newsprint paper, and hammered with a soft face hammer. The
fabric was then flipped over and hammering continued until
saturation was complete. See Figure 2. The plant matter was
removed, the pounded sample air dried, and pressed in a steam
press. Ornamental sweet potato followed the same procedures
except the leaf was placed vein side down onto the fabric. The
pounding base was 1.6 mm thick paperboard placed on a
cement foundation.

a. Leaf on fabric, vein side
down.

Fabric samples weighing 7.0 g were scoured in an aqueous
solution of 5.5% owf Liquid Scour and 2% owf sodium
carbonate for 60 min at 80 °C. Samples were pre-mordanted
with aluminum acetate at 5% owf in RO water for 60 min at
38 °C. Scouring and mordanting had an 80:1 liquor-to-goods
ratio and was conducted using an Atlas Launder-ometer to
maintain temperature and agitation. Samples were prepared for
three replications of each plant and treatment.

b. Newsprint over leaf.
Start with large soft face
hammer, then use smaller.
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d. Back side.
e. Front side with leaf.
f. Peel off leaf.
Figure 2: Pounding process with ornamental sweet potato leaf. (Photos: Sherry
Haar)
Steaming was conducting in a double walled vertical steamer
(Rupert, Gibbon & Spider, Inc., CA, USA). Samples were
basted to and covered with cotton print cloth and suspended
in the vertical steamer. Once the water temperature reached
100 °C the samples were steamed for 60 min, cooled down for
20 min with lid removed, and upon removal were air dried.
Afterfix (sodium silicate) was applied to pounded samples
using a 3 in. wide, high density foam roller saturated with
approximately 35 g of Afterfix. The sample was cured damp
for 60 min by wrapping in plastic sheeting, then rinsed, and air
dried. Retayne fixing agent was applied to pounded samples at
6.5% owf in an aqueous solution at 80:1 liquor-to-goods ratio
using an Atlas launder-ometer heated to 60 °C for 30 min. The
treated samples were rinsed and air dried.

and white at 100. For coordinate a*, red is +a* and green is –
a*; for coordinate b*, yellow is indicated by +b* and blue is
indicated by –b*. Overall color change between the control
and exposed specimens was calculated as
ΔE= (𝐿# − 𝐿% )% + (𝑎# − 𝑎% )% + (𝑏# − 𝑏% )%
Gray scale for color change ratings followed AATCC
Evaluation Procedure 1-2007 (AATCC, 2009).

3. Results
3.1 Cosmos Petals
Each treatment for cosmos influenced the control with the
aluminum acetate mordant being the brightest. Aluminum is
known to brighten flavonoids on cotton, while Afterfix and
Retayne lost yellow hues (+b*) prior to exposure. See Table 1
and Figure 3. After exposure to laundering the overall color
change between the control and exposed specimen indicate
Retayne had considerable change (ΔE=5.8; gray scale=2),
steam, Afterfix, and mordant much to considerable change
(ΔE=15.8, 15.7, and 26.1 respectively), and scouring alone was
off-shade (ΔE=34.7; gray scale=0). However, when comparing
the exposed specimens, steam is slightly darker overall.
Cosmos specimens exposed to light and compared to its
control indicate steam had considerable change (ΔE=8.1),
Afterfix, scour, Retayne, and mordant had much change
(ΔE=11.7,16.2, 16.5, and 21.5 respectively). When comparing
color values amongst the exposed to light specimens, steam
followed by mordant come closer to the unexposed values for
light, yellow, and red. Retayne and sour alone had similar
ratings for being lightest (L* = 73.6 and 73.9), supporting that
cationic fixing agents can decrease colorfastness to light.

2.3 Tests for Colorfastness
Pounded specimens were tested for colorfastness to
laundering according to AATCC 61-2007, Colorfastness to
Laundering: Accelerated, Test No. 1A using Professional
Textile Detergent at .37% to 200ml RO water volume
(AATCC, 2009). Specimens were agitated in an Atlas Launderometer for 45 min at 40 °C with resulting color change similar
to that produced by five hand launderings. Colorfastness to
light followed AATCC Test Method 16-2004 Colorfastness to
Light, Option 3 (AATCC, 2009). Light testing was conducted
by Atlas Weathering Company, Mt. Prospect, IL, USA using
an Atlas Xenon Weather-Ometer, which determined fading
after exposure to 20 AATCC fading units (AFU) or
approximately 21.5 hours (AATCC, 2009).
3.4 Color Measurement
Prior to and following exposure to laundering and light,
CIELab ratings were taken to determine color parameters of
lightness (L*), greenness-redness (a*), and blueness-yellowness
(b*). A RM200QC Imagining Spectrocolormeter (X-Rite, MI,
USA) was used to obtain CIELab ratings. Ratings indicate for
L* the higher the number the lighter the color, with black at 0
transferred by pounding onto cotton. Rather, the green
chlorophyll was transferred. When comparing each standard to
the laundered specimen Afterfix had considerable change
(ΔE=6.1; gray scale=2), scour had considerable to noticeable
change (ΔE=5.8; gray scale=2-3), Mordant and Retayne had
noticeable change (ΔE=3.5 and 3.1 respectively; gray scale=3),

3.2 Sweet Potato Leaf
Even though the ornamental Ace of Spades sweet potato leaf
had a red-violet appearance very little of the wavelength was
and steam had noticeable to slight change (ΔE=2.0; gray scale
3-4). Ratings for exposure to light were off-shade and much
change between the standard and exposed specimen. These
findings indicate that the anthocyanins are not lightfast while
their colorfastness to laundering is good.
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Table 1:
CIELAB L*, a*, b* Values of Cosmos Petals Pounded Cotton Print Cloth Treatment and
Exposure to Colorfastness to Laundering and Light, and Gray Scale Color Change (Cc) rating.
Control

Treatment

Laundering Exposure

Light Exposure

L*

a*

b*

L*

a*

b*

ΔE

Cc

L*

a*

b*

ΔE

Cc

65.0

25.3

38.9

85.6

6.5

18.3

34.7

0

73.9

15.5

29.5

16.2

1

62

31.4

49.2

70.9

18

28.7

26.1

1

69.9

19.2

33.3

21.5

1

64.3

23.6

45.5

63.9

21.9 29.8

15.8

1-2

68.1

19.3

39.8

8.1

2-3

54.2

23.7

32.8

68.2

16.9 30.6

15.7

1-2

63.9

17.2

33.4

11.7

1

60.6

23.6

31.2

65.3

22.1 28.1

5.8

2

73.6

14.7

27.2

16.5

1

Scour

Scour
Mordant

Scour
Mordant
Steam

Scour
Mordant
Afterfix

Scour
Mordant
Retayne
Note. Gray Scale ratings for color change (Cc) are 0=off shade, 1=much, 2=considerable, 3=noticeable,
4=slight, and 5=equal.

a. Steam

b. Afterfix

c. Retayne

Figure 3: Images of orange cosmos petal control specimen and exposed specimen replications
to laundering (top row) and light (bottom row). The laundering control is the left specimen.
The light control is the masked square in the upper portion.
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Table 2:
CIELAB L*, a*, b* Values of Sweet Potato Leaves Pounded Cotton Print Cloth Treatment and
Exposure to Colorfastness to Laundering and Light
Control

Treatment

Laundering Exposure

Light Exposure

L*

a*

b*

L*

a*

b*

ΔE

Cc

L*

a*

b*

ΔE

Cc

64.3

-2.4

17

68.4

-0.6

13.3

5.8

2-3

82.8

4.2

19

19.6

1

65.5

-1.8

17.9

67.9

0.2

16.4

3.5

3

83.4

3.7

19.8 18.8

1

63.8

-0.2

19.8

64.7

-2

20.1

2.0

3-4

80.2

4.5

18.8 17.1

1

59.8

-5.6

23.4

65.9

-5.6

22.8

6.1

2

80.3

1.2

18.3 22.2

0

61.0

-7.0

20.8

64.2

-6.6

21.2

3.2

3

85.2

1

12.4 26.8

0

Scour

Scour
Mordant

Scour
Mordant
Steam

Scour
Mordant
Afterfix

Scour
Mordant
Retayne
Note. Gray Scale ratings for color change (Cc) are 0=off shade, 1=much, 2=considerable, 3=noticeable,
4=slight, and 5=equal.

a. Steam

b. Afterfix

c. Retayne

Figure 4: Images of sweet potato leaf control specimen and exposed specimen replications to
laundering (top row) and light (bottom row). The laundering control is the left specimen. The
light control is the masked square in the upper portion.

4. Conclusion

sonicator and microwave dyeing (Vankar, Tiwari, & Ghorpade,
2001). As pounding is done on dry cotton fiber, the lack of
moisture and swelled molecules may have contributed to
reduced fastness. The weak dye to fiber bond between
flavonoids and cotton may have also contributed to the
colorfastness results, and the change in hue from a break-

When pounding cosmos petals onto cotton print cloth there
will be considerable color loss from laundering and exposure
to light. The flavonoid plant pigment when pounded on
cotton, did not have the good color ratings reported from
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down of the dye to metal complex during washing. Further, we
did not examine how the physical pounding impacted the
molecular structures. However, when compared to scouring
alone, the mordant did improve the bond between fiber and
dye. Overall, fixing scoured and aluminum acetate mordanted
cotton with steam had color ratings most similar to the original
pounded specimens and the highest colorfastness to light
rating. The condensation of water vapor on the surface of
pounded cosmos may aid the penetration of dye molecules
into the cotton fiber (Rekebya, Salem, & Nassar, 2009).

Flint, I. (2008). Eco color: Botanical dyes for beautiful textiles.
London, England: Murdoch Books UK Limited.
Frischkorn, A., & Sandrin, A. (2000). Flower pounding: Quilt
projects for all ages. Lafayette, CA: C&T Publishing Inc.
Haar, S. J. (2011). From-the-garden garments. Fiberarts, 34(4),
18-19.
Haar, S., Schrader, E., & Gatewood, B. M. (2013).
Comparison of aluminum mordants on the colorfastness of
natural dyes on cotton. Clothing and Textiles Research
Journal, 31(2), 97-108.

Ornamental sweet potato leaves pounded on cotton print
cloth had noticeable to slight color change after exposure to
laundering with steam being the most similar overall to its
control. Regardless of treatment, the leaves did not retain color
following exposure to light. The poor lightfastness is most
likely attributed to the inherent propensity of the carotenoid
chromophore to photochemical oxidation (Cardon, 2007).
Steam had slightly better ratings overall and retained a slight
amount of the red pigmentation.

Islam, M. S., Yohimoto, M., Terahara, N., & Yamakawa, O.
(2002). Anthocyanin composition in sweetpotato (Ipomoea
batatas L.) leaves. Bioscience, Biotechnology, and
Biochemistry, 66(11), 2483-2486.
Huang, W-D., Lin, K-H.,Hsu, M-H., Huang, M-Y., Yang, Z
W., Chao, P-Y., & Yan, C-M. (2014). Eliminating interference
by anthocyanin in chlorophyll estimation of sweet potato
(Ipomoea batatas L.) leaves. Botanical Studies, 55(11).

Overall, when pounding cosmos and ornamental sweet potato
onto cotton, we recommend scouring, aluminum acetate
mordanting, and post-treating with steam for a slight
advantage when laundering and when exposed to light.
However, ornamental purple sweet potato leaves should not
be included on pounded textiles on display where there will be
exposure to natural light. The post treatments of Afterfix and
Retayne do not provide a color advantage but do introduce
chemicals to the effluent. Future research could include a
tannin pre-treatment as tannin can aid fastness of cotton fiber.

Jansen, P.C.M., 2005. Cosmos sulphureus Cav. [Internet]
Record from PROTA4U. Jansen, P.C.M. & Cardon, D.
(Editors). PROTA (Plant Resources of Tropical Africa /
Ressources végétales de l’Afrique tropicale), Wageningen,
Netherlands. <http://www.prota4u.org/search.asp>.
Accessed 7 September 2016.
Kadolph, S. J. & Casselman, K. D. (2004). In the bag:
Contact natural dyes. Clothing and Textiles Research Journal,
22(1/2), 15-21.
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Traditions in Color: Natural Dyes in Historical Text and Artistic Practice
Guided by color
PORTILLO, Eduardo & DÁVILA, María
Abstract
“The color is our guide. Looking for the sources of natural dyes we make a reflection on our own life and
work”
1. The relationship between natural dyes and the
cultural and geographic space where they are as a
guide for the aesthetic search.

night time, the night shadows, the stars and sky in different
moments of the day.

Sometimes we find in a dyestuff the way to follow, it could
guide us to think about its relation with cultures and landscape.
At the Orinoco River, Venezuela, we found the Yekuana
people, we were impressed by its cosmology and how they
express it at their basketry using vegetables fibers. They use
many sources of color, Bixa Orellana is one that attracted us
especially for its use on body skin decoration. This was the key
to perform a project on their cosmology using silk and natural
dyes from the region, dyed mostly with Bixa Orellana.

Figure 2: Nocturno, 140 x 114 cms, 2012

Figure 1: Yekuana, 2006

2. Understanding the process involved in obtaining
natural dyes for a better appreciation of textiles
dyed with natural stuff.
We believe that by understanding the process involved in
obtaining natural dyes we could have a better appreciation of
textiles dyed with natural stuff. Indigo is a notorious case in
which many lays of knowledge and humankind expressions
fuse in diverse ways to obtain recipes, history, stories and blue
tones. Having in mind the importance of Indigo as a culture
we intended to communicate in a solo exhibition: Azul Indigo,
trying to express what we found in this unique blue. We
prepared a body of work dyed with indigo focused on how the
blue is perceived in our surroundings, at the mountains of
Mérida, Venezuelan Andes. We were inspired by the blue at

Figure 3: Four moments of the day, 183 x 93 cms each.
2012
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Figure 6: Guardian close up. 2006

4. Natural dyes as a vehicle to enrich life, to get
closer to peoples and cultures.
Following a natural dye we could get closer to different people
and cultures. Knowledge about the stuff, where to get it, how
is environment where it grows, their inhabitants, their culture,
music, history, language. Actually we are working in a new
project: Within the Mountains, inspired in the people and
landscape of southern Mérida Mountains, Venezuela. The
colors of these mountains, browns, greens, blues, white, silver
and golden are the base for a group of piece called Nebulae,
imaginary celestial bodies that we find in the mountains.

Figure 4: Al Amanecer ( At dawn) 183 x 94 cms. 2012

Figure 5: The night 64 x 212 cms. 2012

3. Natural dyes color as textile element to interact
with others such as surface, fiber, texture and
structure.
We find that a natural stuff color expression varies according
to the fiber used, natural o vegetal, thrown or plain, coarse or
fine. It also varies according to the structure, weft and warp
combination and pattern. This may give us a key to explore as
much as possible the capabilities of a specific color in a textile.

Figure 7: Blue Nebula, 183 x 124 cms. 2016
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Figure 8: Third Nebula, 183 x 124 cms. 2016
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Traditions in Color: Natural Dyes in Historical Text and Artistic Practice
Purpura: 30 years of working on its protection and new strategies to save it
TUROK, Marta: martaturok@gmail.com
Research Coordinator, Escuela de Artesanías, INBA and Franz Mayer Museum, México City, México
Keywords: purpura protection, public-policy strategy
Abstract
Until the early 1980’s hardly anything was known about the biological cycle of the Pacific Coast dye mollusks belonging to the Muridae
family. There had been some taxonomic descriptions and discussions around Purpura, Purpura patula and Thais. After the arrival of
the Spanish travelers superficially described its use and dye techniques by various indigenous peoples from Mexico, Central America
and Ecuador-Peru which were followed by ethnographic accounts during the 20h Century. It was not until the commercial exploitation
of Purpura in the Bays of Huatulco from 1980-1985 that an integrated research and public policy program was set up by government
agencies, followed up by an NGO, AMACUP. Although the project focused initially on the Mixtec Indians from Pinotepa de Don Luis
who had the longest continuous record of use, over the years a study group of marine biologists covered most of Mexico’s Pacific Coast
and some of the Atlantic.
In depth five-year comparative scientific and ethnobiological studies were undertaken from 1983-1988 to assess Mixtec Indian
knowledge and resource management techniques. Mixtec, Nahua and Boruca came together in 1992 to exchange information on Purpura
and cotton spinning and weaving. Laws were passed that recognized the validity of Mixtec and other ethnic groups’ rights to the resource
due to their profound knowledge of the life-cycle and the basic self-bans applied. Over the years it became apparent that the laws alone
are not working and despite protected areas Purpura is being depleted, killed to be eaten in coctails by tourists and masons due to the
growing tourist infrastructure along the coasts. Thirty years later the resource is seriously at risk and new strategies need to be explored,
however these have to be looked at evaluating their pros and cons.
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Traditions in Color: Natural Dyes in Historical Text and Artistic Practice
Linking contemporary dyeing practices to 16th century documentation
FALCÓN ÁLVAREZ, Tatiana: tatiana.falcon@gmail.com
Laboratorio de Diagnóstico de Obras de Arte/Laboratorio Nacional de Ciencias para la Investigación y Conservación
del Patrimonio Cultural, Instituto de Investigaciones Estéticas, Universidad Nacional Autónoma de México,
Circuito Mario de la Cueva s/n, Zona Cultural, Ciudad Universitaria, México 04510, CDMX, México
Keywords: native knowledge, material culture, historical records, indigo, Hueyapan, Puebla
Palabras clave: conocimiento nativo, cultura material, registros históricos, añil, Hueyapan, Puebla
Abstract
In this presentation I will talk about the technical processes performed with indigo by the dyers from Hueyapan, Puebla. All the
information has been gathered during fieldwork at the workshop of masters Manuela Cecilia Lino Bello and Cecilia Pascacia Jaime
Lino, and put into historical context by reviewing some of the most important colonial literature regarding the Viceroyalty of New
Spain. My approach aims to document the transformations that happen within and around this particular material: what it does, how it
is known, what does it mean, from the artists’ perspective. In this way I hope to reveal implicit cultural meanings that may help us
understand the complex systems of knowledge behind the use of indigenous materials.
Hablaré de los procesos técnicos que llevan a cabo las tintoreras alrededor del añil en Hueyapan, Puebla. La información fue recabada
durante el trabajo de campo en el taller de las maestras Manuela Cecilia Lino Bello y Cecilia Pascacia Jaime Lino y puesta en contexto
histórico mediante la revisión de las principales fuentes documentales escritas durante la primera parte del virreinato de la Nueva
España. Mi aproximación busca documentar las transformaciones que ocurren en y alrededor del añil, desde la perspectiva de los
artistas: ¿qué hace, cómo se conoce, qué significa? De esta manera, espero develar significados culturales implícitos que puedan
ayudarnos a entender los complejos sistemas de conocimiento detrás del uso de los materiales indígenas.

1. Historical accounts on the use of indigo

Today, the term tlaquauac tlapalli is used in Hueyapan, Puebla,
to describe the colors obtained from indigo (Indigofera
sufruticossa P. Mill.), tree lichens (Usnea spp.) and cochineals.

Tlaquauac tlapalli, which may be translated from Nahuatl as
‘solid or firm color’, is a characteristic that the dyers from
Hueyapan, Puebla (Mexico) look after in their coloring
materials. The term tlaquauac tlapalli may be traced back to the
late sixteenth century; it appears at the beginning of
Bernardino de Sahagún’s ‘Eleventh chapter, which telleth of all
the different colors,’ from Book Eleven of the Historia general
de las cosas de Nueva España (1577). In the text, tlaquauac tlapalli
alludes to the finest red that one could obtain through a
complex process of purification of the cochineal bugs
(Dactylopius coccus Costa). Tlaquauac tlapalli, translated by friar
Bernardino de Sahagún as “color endurecida”, hardened color,
also referred to the crimson lakes that were sold, ready to use,
at the markets. Painters, as well as dyers, used different plant
and animal dyestuffs to produce paintings. A tradition that was
lost around the mid 18th century. In this respect, Fray Toribio
de Benavente Motolinía (ca. 1482-1569) says, “… Many colors
that the Indians make are from flowers, and when painters
want to change the brush from one color to another, they
clean the brush with their tongues, for the colors are made
from the juice of flowers” (Motolonía: 2011: loc3154).1

The greatest accounts on the use of colorants for dyeing and
painting purposes, were given by Sahagún and doctor
Francisco Hernádez (1514-1587). Not only did both scholars
document the different coloring sources, they also registered
the processes needed to prepare the dye pots and the paintings.
The information is invaluable to understand the technology
behind the manufacturing procedures of indigenous textile and
painting traditions.
The basic threesome: blue (indigo), yellow (lichens), and red
(cochineal), continue to be used in Mexico by Zapotec and
Nahua textile artists from the towns of Teotitlán del Valle,
Oaxaca and Hueyapan, Puebla. The resemblance of some of
the dyeing materials and techniques used by these two separate
ethnic groups, along with the information preserved from 16th
century sources open up an interesting theme of study for
ethnographers,
historians,
biologists,
chemists
and
conservators.

Vid. Toribio de Benavente Motolinía, Historia de los indios de la Nueva
España, s. v. ‘CAP. VIII Del tiempo en que México se fundó y de la gran
riqueza que hay en sus montes y comarca, y de sus calidades y de muchas
otras cosas que hay en esta tierra:’ “…Las mejores colores de esta tierra son
colorado, azul y amarillo; el amarillo que es de peña es el mejor. Muchos
colores hacen los indios de flores, y cuando los pintores quieren mudar el
pincel de una color en otra, limpian el pincel con la lengua, por ser las
colores hechas de zumo de flores.” Loc. 3154.
1
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trees, which they know and have, with which they paint each
of them [blankets] so vivid and strong in black and brown and
green and blue and yellow and red that there can be no more
perfection …” ([1526] 2011:loc 1796). 2 The lack of
information is surprising if one is to think that by the last
quarter of the 16th century, indigo plantations administered by
Spaniards in the actual states of Michoacán, Oaxaca, Chiapas
and Yucatán were exporting 12,800 arrobas (11.5 Kg per unit)
of indigo yearly into Spain (Calderón 1988: 324-325).
The Matrícula de tributos, or Tribute roll, ca. 1522-30, records in
pictographic writing, the goods that subject towns paid as
taxes to Mexico Tenochtitlan before the Spanish Conquest.
Figure 1. Detalle azul turquesa Códice Colombino,
registro superior lámina VII. Detail Turquoise-blue,
Upper register, page VII, Codex Colombino. Photo:
Eumelia Hernández, LDOA-IIE, UNAM.
In pre-Columbian Mexico, indigo was known and used by
different ethnic groups as a particular pigment of turquoise
shades, known today as Maya blue. The pigment was
formulated by the combination of indigo and palygorskite –a
magnesium aluminum phyllosilicate– producing one of the
most chemically stable pigments of antiquity. Carved stones,
ceramics, lime plastered walls and manuscripts from the 9th
through the 18th century of our era, indicate the recurrence and
commercial importance of this particular product derived from
indigo. Interestingly, pre-Hispanic evidences on the use of
pure indigo as a pigment or a dye, remain unclear; its
employment as pigment becomes manifest a little bit after the
European contact, and is found related to both indigenous and
Spanish painting traditions. Textiles, on the other hand, did
not survive the passage of time. The few examples that did
subsist, are in such precarious conditions, that it is highly
difficult to assess if they were colored or not. We are able to
trace indigo dyed fabrics until the late 18th century.
Fray Bernardino de Sahagún and doctor Francisco Hernández
mention the existence and commerce of xiuhquilitl, the Nahua
name of an Indigofera species, in the late 16th century. The
descriptions of the procedures regarding the extraction of the
dye in Sahagún’s book are so minimal, that it is reasonable to
assume that he never bore witness of its exploitation, but
documented the treatments from Nahua informants, most
probably painters and merchants. I am even inclined to believe
that the native informants did not see the extraction processes
either. This is reasonable to assume, since the colored good
was imported from warmer regions into Mexico, the capital of
the Viceroyalty (Sahagún 2000:III, 1131). Hernández makes a
much thorough description of the extraction of indigo, but he
does not mention anything regarding the use of it as a colorant
to dye fibers either (Hernández [1615] 1959:III-2, 112). The
scarce information found on primary sources regarding this
important aspect of indigo is derived from remarks dedicated
to the dyers, indicating that blue was part of the existent colors
in textile manufacture (Dibble and Anderson1961:X, 77;
Sahagún 2000:II, 906). Gonzalo Fernández de Oviedo (1478 1557), for instance, mentions in his Sumario de la natural historia
de las Indias, that, “…the Indians dye and give colors to their
cotton blankets with certain husks and barks and leaves of

Figure 2. Matrícula de tributos, lámina 29. Tribute roll,
page 29. © Biblioteca Digital Mexicana, Instituto
Nacional de Antropología e Historia.
Each page contains a tributary province, at the margins of each
sheet, the main city’s toponymic glyph appears followed by the
towns subject to it. At the center of the leaf are represented
the items paid by each town or region, along with the
quantities that must be delivered into the former seat of the
Mexica Empire. Page 29 of the Tribute roll, or folio 53 of Codex
Mendoza –a copy commissioned by the first Viceroy of New
Spain, Don Antonio de Mendoza, between 1535 and 1555–,
registers the tributes paid by the province of Tlatlauquitepec.
Vid. Gonzalo Fernández de Oviedo, Sumario de la historia natural de Indias, s.
v. ‘CAP. LXXX De las plantas y yerbas:’ “…Lo que los indios hacen de
ciertas cáscaras y cortezas y hojas de árboles qye ya ellos conocen y tienen
para teñir y dar colores a las mantas de algodón, que ellos pintan de negro y
leonado y verde y azul y amarillo y colorado o rojo, tan vivas y subidas cada
una, que no puede ser más perfección…”
2

73

10th International Shibori Symposium
November 15 - 20, 2016 | Oaxaca, Mexico

https://www.10iss.org

From it we know that this region alone delivered one thousand
six hundred black and wide blankets every eighty days to the
Aztecs.3 Until the year 1895 Tlatlauquitepec remained head of
the province. After this date, Hueyapan, the site of our study,
became an independent municipality (hueyapan.gob.mx:
9/7/2016).

the principles by which the indigenous artists understand and
explain their own actions.

2. The indigo vat as is used in Hueyapan, Puebla4
The processes related with the use of indigo are surrounded
with mysteries that have been explained through histories that
intend to reveal the way in which the first dyers received the
knowledge to transform it (Warner 1978: 23-38), or in
metaphors that associate the fermentation process with human
gestation (Douny 2015: 112). In Hueyapan, indigo’s use is full
of prescriptions that must be followed strictly in order to
guarantee the efficacy of the dyeing process.
According to Hueyapan dyers, indigo is a jealous color; in
order to work well, it must be treated on its own, without the
distraction from other colors. When manipulating indigo, the
operator must be peaceful in heart and pure in body.
Expecting or menstruating women are forbidden to
manipulate it. It is believed that if a pregnant woman were to
step into the workshop while dyeing blue, the color will go
into the woman’s womb and color the baby, instead of the
yarns or fabrics. If this should happen, the pregnant woman
must drink a small cup of the indigo mixture to avoid giving
birth to a stained child.
The indigo vat is thought of as pregnancy itself. The care that
is put into the preparation of the dye is full of instructions that
will protect the healthy and full development of the color that
is being created.
2.1 Ingredients
In addition to indigo, the dyers use regional plants for
fermentation and protective reasons:
The fermentation plants are sáuco (xomet; Sambucus Mexicana C.
Presl ex DC) and palmilla (ixot; Yucca aloifolia L.);5 the protective
ones are tepozán (zayolitzcan; Buddleja americana S.), to prevent
bewitchment; pine (tatzcan), to avoid evil’s eye; and, ruda (lota;
Ruta chalepensis L.) to protect the undeveloped color from
wandering souls that could steal the energy from it.

Figure 3. Códice Mendoza, lámina 53. Codex Mendoza,
page 53. © Bodleian Library, Oxford 2012.
The documentation of indigenous textile production did not
become of interest until the 20th century. The first writings
highlighted the different weaving and embroidery
characteristics of the Mexican textiles. It was until the
seventies that the works of Teresa Castelló Yturbide and Ruth
Lechuga began to attract attention to dyeing materials and
technologies. Yoshiko Shirata Kato, Leticia Arroyo and Ana
Roquero were the researchers that put emphasis on the
traditional uses of dyes.
Today, few communities preserve the technical knowledge to
prepare the indigo vat without the use of industrial chemicals,
Hueyapan being one of them. Roquero first described the
dyeing process in her book Tintes y tintoreros de América (2006),
followed by Dominique Cardon the year after.
The subsequent description on the use of indigo as a dye
escapes the chemical explanation; the abovementioned authors
have already described this. I am interested in recovering the
autochthonous accounts, because these allow me to establish

Figure 4. Rinsing tepozán, sáuco and palmilla before
adding them to the dye pot. Photo: Tatiana Falcón

Interviews and dyeing practices were performed with Manuela Cecilia
Lino Bello and Pascacia Cecilia Jaime Lino.
5 Yucca schidigera Roezl ex Ortgies, according to Dominique Cardon (2007:
349).
4

Nauhtzontli tlilpapatláhuac tilmatli: Nauhtzontli = one thousand six hundred;
tlil + patláhuac = black + wide; tilmatli = blanket.
3
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For five ounces of indigo, the quantities of the rest of the
ingredients are as follows: a bucket of 8.7 L filled with sáuco
leaves; eight leaves of palmilla; one stem each of pine, ruda and
tepozán. All the plants are rinsed with fresh water to eliminate
dirt before introducing them into the pot. A little bit of
quicklime is also used to prevent hex. A human figurine made
out of cloth, called muñeco –doll– is created to give a physical
body to the developing color. Apart from the indigo, the
remaining sediments collected from previous vats –called
simiente, or seed– are added to guarantee the activation of indigo.
2.2 Pot preparation
Indigo rocks are moistened overnight in an alkaline solution
made from a mineral salt called tequesquite; 6 and grinded, the
day after, into a paste with the aid of more tequesquite water.

Figure 5. Detail from shawl, indigo light blue embroidery
over indigo black background. Photo: Tatiana Falcón

Approximately one fifth of the pot is filled with sáuco leaves,
which is then covered with one shredded palmilla. The
procedure repeats itself until half of the container is filled. The
muñeco/doll, made from straps of white cloth is placed on top
of the bed of leaves and covered with the simiente/seed, or
remaining liquids from former dyeing. More sáuco and palmilla
leaves are added and solution of new indigo made from the
paste and tequesquite water is also introduced. The rest of the
sáuco and palmilla leaves are added, in successive layers, and
moistened with newly prepared indigo until all three
ingredients are finished. At the end, the pot is covered with the
protection leaves –pine, ruda, and tepozán–, and tequesquite water
is added until three quarters of the container are filled. A pinch
of quicklime is added before covering the pot with a lid. Then,
the lid is protected with a cross, made out of quicklime.

3. Materials as metaphors
In this work I have tried to identify the elements with which
the Nahua artists of Hueyapan explain the technical processes
performed to indigo. I selected this particular dye because it
evidences the cultural properties given to a specific material,
and allows us to see categories of meaning that transcend the
purely technical and give way to a domain of symbolic
interpretations.
The materials’ selection and their role in the indigo
transformation are explained by the artisans as preventive
antidotes to illnesses associated to categories involving the
human and supernatural domains, used in traditional medicine
to cure different ailments of body and soul (Signorini and
Lupo 1989: 112- 113, 254). The embodiment of a human
being through the confection of a doll, on the other hand,
allows proposing the whole process as a ritualized enactment
of human gestation.

The pot is heated gently to approximately 50 ºC, and kept at
that temperature for at least thirty minutes, then it is allowed
to cool slowly. This step is repeated several times, during the
day, for up to three days, with some stirring from time to time.
The dyers evaluate the development of the vat by observing
the color transformations of the liquid. Once the pot is ready,
a thick, and turnsole deep blue scum covers the surface, and
the liquid underneath it is of an intense green. Bubble
formations are observable.
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2.3 Fiber preparations and dyeing
Before dyeing, the wool skeins and clothes are degreased in a
solution of tequesquite water that is heated to the boiling point
and the fibers are steeped in it for thirty minutes. The fabrics
are left in the pot until it has cooled down, and then are rinsed
with fresh water.

This work would have been impossible without the generous
participation of Manuela Cecilia Lino Bello and Cecilia
Pascacia Lino. My sincerest gratitude to the Lino family, their
generosity and loving friendship has changed me.

In Hueyapan, indigo is used to dye different shades of blue,
green and black. As in other parts of Mexico, the first
immersions in the vat produce the darkest shades of blue.
Gradations are acquired by exhaustion of the dye, unless, the
yarns or fabrics are selected to become black. Immersing the
fibers a couple of times, and leaving them inside the vat
overnight achieves black.
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Traditions in Color: Natural Dyes in Historical Text and Artistic Practice
Inspired from Antic traditions, Natural dyes on fibers, fixed by ingredients 100% from plants
GARCIA, Michel: Michel.garcia84@orange.fr
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Keywords: Dye-plants, ecological and traditional dye-processes, Bio accumulators of aluminum
Abstract
Behind our current tradition of natural dyes, one can still see the traces of another tradition, older, based on a naturalistic approach,
and on use of plants with remarkable properties. Researching traces of uncommon practices and dye recipes in literature and all over
the world, I found remarkable that some practices anterior to what we generally call “traditional dyes” appear as very modern and
pertinent, regarding ecological aspect and sustainability. Among them, the use of plant additives such as bio accumulators of
aluminum, integrated in dye practices, in Mexico and elsewhere, will be discussed here, regarding the global emergency of protecting
the environment to save the related and inherent cultural heritage of craft people.
Detrás de nuestra tradición actual de tintes naturales, se pueden ver los rastros de otra tradición, más antigua, basada en un enfoque
naturalista, y en el uso de plantas con propiedades notables. Buscando vestigios de prácticas poco comunes y recetas de tintes en la
literatura y en todo el mundo, me pareció notable que algunas prácticas anteriores a lo que generalmente llamamos "tintes
tradicionales" aparecen como muy modernas y pertinentes, con respecto al aspecto ecológico y la sostenibilidad. Entre ellos, se
discutirá el uso de aditivos vegetales como los bio acumuladores de aluminio, integrados en prácticas de colorantes, en México y en
otras partes del mundo, en relación con la emergencia mundial de proteger el medio ambiente para salvar el patrimonio cultural
inherente de los artesanos.
Behind our current tradition of vegetable mordent dyes, one can still see the
traces of another tradition, oldest, from a naturalistic approach, and based
on the use of plants with remarkable properties.

This is uncommon for European and North American people,
issued of the “industrial culture” whose keywords are
“optimization and generalization. Indeed, since the sixteenth
century a rational approach to dyeing, based on efficiency,
performance and profitability, relegated to the background
most other pre-existing dyeing methods. Alum of Rome, and
cream of tartar, (a by-product of the wine production), made a
mandatory use by the papacy, replaced all other dyes fastening
systems. Overall, nowadays, by reading most of the modern
dye-plant books and manuals, it seems that there is no other
alternative to the traditional alum. However, the actual need of
alternative methods of dyeing is huge, perceived among other
movements, by the increasing interest for “eco-dyes”, resulting
in lots of demands of information documentation from young
students and researchers in the field.

Mexico is one of the world’s most amazing countries regarding
the originality and diversity of dye traditions. From interesting
investigations of local researchers, such as Tatiana Falcon, for
indigo and cochineal, and Marta Turok, for Shellfish purple we
learn a lot about antic practices based on sustainability and
preservation of the natural dye resources.
Regarding animal dyes, Mexico is said to be the country of first
selection and growing of insect dyes, -cochineals- for dye and
pigment production, instead of massively harvesting them in
the wild as it was done with kermes in the Mediterranean area,
and as is still done with the Lac insect in Asia, endangering the
precious resource. On another hand, in Mexico, the practice of
purple dye is based on the non-destructive treatment of a local
marine snail (Plicopurpura patula), despite the presence of
other types of Muricidae that would require to be killed to be
used for dyes.

When I started my first assays of natural dyes, around 1970’s, a
period of revival of natural dyes in Europe , and of refuse of
heavy metals such as chromium and tin, it seemed that there
was nothing interesting in the field of Natural colors, except
the general method based on mineral alum and its derivatives .
Getting that intuition that behind this tradition, there is
another one, hidden, but that should not be totally lost, and
convinced that all the beautiful work that was done to ensure
the revival of traditional Indigo in Japan and in other countries
might have an equivalent for mordent dyes, I tried to
investigate it from fugitives traces in old books and in different
parts of the world for both understanding better the origins of
the Art of the Dyer, and to select some positive points to
figure some alternatives to the classic way.

About the fabrication of pigments for painting, the “Maya
blue” is a brilliant example of traditional color, locally prepared
by nanotechnology, more than 1000 years ago, recently
rediscovered, and exemplifying of the huge field of further
investigations, offered to the young people by Mexican
Cultural Heritage.
About local ancient textile dyes, one of the most interesting
subject of investigation consist in the use of mordent plants,
known under the generic term of “Tesguate”, both to fix the
red coloring matters of Cochineal on various fibers, and to
transform it onto pigments for painters.
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Among the oldest written texts concerning dyeing, Chinese dye techniques
from the three first dynasties

from there, traded to Paris. Until the XVIIth Century, as
mentioned in “La Grande Encyclopédie”, the precious bark
was the main ingredient to prepare the carmine, a red pigment
for painters, prepared of the kermes insect. All along the
Centuries, many plants were assimilated to the Lotus Bark,
including Ziziphus lotus and Celtis Australis, until the perfect
elucidation of its nature by Guibourt, during the XIXth
Century. This professor of Pharmacy analyzed some samples
of the precious bark, from the cabinet of curiosities of the
former kings, stored at the National Museum of Natural
History. Eventually, the so-called Lotus consisted in the bark
of an Indian tree, Symplocos racemose, traded since remote
times from India to Egypt, and from there, alongside the main
cities of the Mediterranean Sea.

Collecting and studying the most ancient texts about textile
dyes, from Chinese literature of the tree earlier dynasties, (
From about 2000B.C to 200 AD) the Father Amiot, French
Jesuit summarized them as follows: “From Nature, they spy
and track as Mei Ling said, they had learned that it is only by
infusion or by crushing and compression that can obtain their
plant dyes juices, and the more you work them, the more you
alter them, the more they are kept, the more we weaken them.
« the threads and fabrics cannot well receive any shade of
dyestuffs, unless we put them in a state approaching that of
plants, ie that they must be penetrated of humidity and soaked
in a sap, either astringent or acidic, or salty, which develops
and fixes the dyes » (in Mémoires concernant les Chinois, Vol
XI, 1785)

« Arbor aluminosa » (Symplocos sp), a scientific discovery at the end of
the XVIIIth S.

According this author, in the most antic texts, it was said that:
“ The threads and fabrics cannot well receive any shade of
dyestuffs, unless we put them in a state approaching that of
plants, ie that they must be penetrated of humidity and soaked
in a sap, either astringency or acidic, or salty, which develops
and fixes the dyes the more the how to dye resembles that of
nature, the more it keeps the color strength. The dyeing must
be cold and fixed by heat that imitates the sun.” [by steaming
process] Giving an example of such “fixing salt”, he describes
the alcaline salts from ashes of Ling, Eurya japonica, from the
botanical family of Theaceae, used to pre-soak the slk in a
solution of it, before dyeing it either in Purple (from
Gromwell) or in red (From dyer’s madder) Some years later,
travelling to Japan, I met The Master Dyer Seiju Yamazaki,
and then, discovering the amazing red dyes from Rubia Akane,
on various fibers mordanted with ashes of Camellia sinensis, and
exhibited ion the dye plant garden and museum of Takazaki, I
felt encouraged to track all remaining traces of uses of plant
mordents.

In 1687, the German botanist Rumphius author of the
Herbarium Ambonense, (Indonesia), described a tree as
"Arbor aluminosa" since the leaves and bark of this tree were
used locally as a mordant for dyes, instead of alum ». This
concept of using a « vegetable alum » was totally new for
European scientists. Some of them did refuse this assertion to
be authentic, and other did start to investigate, to understand
better the possibilities of discovering natural mordents from
plants in their environment. Several publications did change
the vision of some naturalists about the dye practices of some
countrymen. This was coinciding with the beginning of the
ethnology. Several publications were focused on European
uses of species of Lycopodium, in Sweden (works of
Westring), and in Russia (Publications from Pallas). Here are
some citations of ancient texts mentioning the use of
clubmosses (Lycopodium species), in Europe:
1-The Lycopodium armotinum gives a beautiful yellow dye; it is used for
this purpose in Germany by habitants of the country. They put the yarn in
a pot with the lycopodium and water, until the water turns sour. (Leuchs,
1829)

On another hand, collecting many information about what
Amiot called « astringent and acid saps », used to fix dyes on
textile fibers, I discovered that several Mediterranean traditions
were based on the use of Oak galls or other sources of gallic
and ellagic acid, to fix some colors on wool. From a synthesis
of all collected data, I did propose a simple method of dyeing,
actually called the « one-bath process », presented in « colors
of America, DVD filmed here in Oaxaca, five years ago. This
simple process, only usable with Quinone dyes, consists in
mixing the dyestuff with gallnut extract and citric acid. At that
time, I also presented the Lycopodium clavatum, a European
mordent plant used in Europe as were Theaceae in China and
Japan.

2- “In the district of the province of Pensa, dependent on the Government
of Kazan, one sees in all the small towns of the empire, many women who
dye their woolen stuffs with native plants; usually they excel in this art.
The main agent they use in almost all their dyes is a species of moss, called
a "foot Wolf" (Lycopodium complanatum), which is abundant in all
damp soils (…). Farmers gather it in large quantities and they sell it in
the markets at very low prices.”
“This moss is reduced in powder; it is mixed with a good acid lotion,
composed of flour, at the usual manner. This lotion of foot wolf is used
instead of alum to almost any color. The wools to be dyed are soaked in
this preparation for a night or a little longer, and then they are hanged
and dried. This process gives them a yellowish color, on which other colors
are fixed much better and are much more durable. Because they do not
know the use of alum, the local dyers use this method in almost all
colors.” In « Voyage de M.P.S Pallas en différentes provinces de
l’empire de Russie, 1788 »

Since Antiquity, and until the XVIIIth Century, the “lotus bark «was
traded from India to the Mediterranean Area to prepare the carmine and
as a dye additive.
The identification of the mysterious “lotus bark”, mentioned
in Europe since the Roman Antiquity to the XVIIIth Century,
mentioned as being both a dye and a mordent, was another
challenge, when tracing the “lost tradition”. Mentioned by
Pliny the Elder and Theophrastus as being a yellow dye, the
“lotus bark was also mentioned until the XVIIth Century as a
merchandize arriving from the Near East to Marseille, and

3- « Lycopodium alpinum, the savin-leaved club moss, is more common
than the last-named species (…) Sir W. Hooker tells us that it is much
used in iceland as a dye for woolen cloths. He says, “a vast heap of
lycopodium alpinum, lying before the priest’s house, drew my attention,
and, on inquiring, I found that it was used for the purpose of giving their
wadmal a yellow dye, which is done by merely boiling the cloth in water
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with a quantity of the lycopodium, and some leaves of Vaccinium
uliginosum.[a type of blue berry] The color imparted by this process, to

Aluminum hyperaccumulation is common in Lycopodiaceae
and ferns; This phytochemical character has been also
reported in about 45 families, mostly belonging to the group
of evoluate Dicotyledones. The aluminum hyperaccumulating
families are mainly concentrated in the basal branches of
botanical groups generally advanced as Rosids (Myrtales,
Malpighiales, Oxalidales) and Asterids (Cornales, Ericales,
Gentianales, Aquifoliales), but the character has probably
disappeared in groups more evoluted. The feature seems to be
almost constant in 18 families, as Anisophylleacees,
Cunoniaceae, Diapensiacees, Memecylacees, Monimiacees,
Rapateacees, Siparunacees, Vochysiacees and some families
composed of one genus. (Melastomataceae, Memecylaceae,
Miconiaceae, Symplocaceae..) In 27 other families, aluminum
hyperaccumulation is limited to subfamilies, tribes or genera.
Eventually, about 5% of all species of plants do accumulate
aluminum in their tissues, but only few of them are usable as
mordents, from their exceptionally high amount of this
component. Plants which have more than 1000mg/kg-1 are
considered as accumulators of Al. The most important
botanical families regarding to the number of species of bio
accumulators are Rubiaceae (Gentianales), Melastomataceae
(Myrtales). The order of Ericales is the third most important
group of bio accumulators of Aluminum (The tea plant,
(Camellia sinensis) do accumulates 5000 to 30000 mg/kg-1.
Which correspond to 0, 5 to 3% in weight of the dried matter).
Plants containing more than 10000ppm (equivalent to more
than 0,1% of Al3 from the dry matter), are named
“hyperaccumulators of Al”.

judge from some cloths shown me, was a pale and pleasant, though not a
brilliant yellow. (Wadmal is the woolen cloth usually worn by the
Icelanders.)
Outlines of botany including a description of mosses, lichens John Scoffern
1857
4- “The following manner of employing the lycopodium complanatum Dr
Westring has found to be the most simple and convenient: “Take a
quantity of this club moss, dried and chopped, nearly double the weight of
the cloth to be died. Put them into a proper vessel, a stratum of the moss
between every fold of the cloth, and pour on a sufficient quantity of water,
which must be at least sufficient to cover the whole well. Boil them together
for two or three hours, adding more water from time to time(..)Take out
the clothes thus prepared, wring it, and hang it up to dry without rinsing.
Afterward, when you would dye the cloth thus prepared, begin by rinsing
it carefully in cold water; then put it into a well tined copper, with cold
river or spring water, and a small quantity of brasil [“brasil” = logwood];
and boil it gently for half an hour or an hour, according as you would have
the tint deeper or lighter. If too much brasil be used, the dye will have a
violet hue” . In Journal of Natural philosophy, chemistry and the arts,
Vol XIV, William Nicholson, 1806
To understand better what exactly is a « mordent plant », also
called a bio-mordent of aluminum, some complementary
elements must be presented here. First, let us remember that
Aluminum, as a metal was discover at the beginning of the
XIXth Century. Before its discovery as an Element, alum was
considered at the best as being of the same nature as clays and
salts.

Most of the ancient authors describe these plants as having
astringent taste and related properties, as tanning agents, in
Medicine as hemostatic, antiseptic, and against dysentery. Bio
accumulators used for tanning skins are frequently cited but
not very clearly. The Al3 being frequently associated with
tannins in these plants, they are just mentioned as “tannin
plants”. For example, Memecylon umbellatum, containing
both tannins and AL3 is still in use in India For tanning skins
of animals. Trees and bushes accumulating Al get frequently
fruits of a brilliant metallic blue. Studying the herbariums, the
modern investigators of Al plants did notice that their leaves
always turn yellow when dried, even if dried in the shade. On
another hand, these “yellow leaves” were frequently selected
by populations in many parts of the world for direct yellow
dyes on various types of yarns. The most remarkable use of
these “yellow leaves”, is based on the property of so dyed
textiles to fix other colors from dye plants. These bio
accumulators are still used in some countries as bio mordants
for fixing natural dyes on various fibers.

Occurrence of bio accumulator plants
Aluminum (Al), is the most abundant metal and the third most
common element in the earth's crust, comprising about 7% of
its mass. It seems that aluminum is not required for biological
processes. Solubilizing Al is enhanced by low PH. The main
acid soils are peatlands and tropical soils. Peatlands cover
around 4 million km² or 3% of the world’s land area, while
tropical soils of primary forests, on non-calcareous substrates
cover about the rest of the concerned lands. In tropical areas,
the decomposition of Humus being an important factor of
acidification, the tropical soils are thus among the most acid in
the world.
Some plants, belonging to specific botanical families, develop
adapted strategies to grow in very metallic soil, even
accumulating the Al from the soil in their cells, as a strategy to
be protected against predators and other external aggressions.
The most effective organic acids secreted by plants for Al
detoxification are citric acid and oxalic acid, followed by malic
acids. Some other plants, such as clubmoss, (Lycopodium
species) will even accumulate a high amount of phosphates in
their cells, in order to chelate (to bind) this metal under a
nontoxic form. In most of ligneous Hyperaccumulators, the Al
is present as citrate or oxalate complexes bond with phenolic
components such as flavonoids and tannins. Indeed, hundreds
of plants in the world can be considered as good sources of
organic aluminum.

In alum (Potassium aluminum sulfate) which is the main
mordant used in western countries since Antic times, , the
content of Al3 is about 5,5%. If alum is traditionally used at
the rate of 20% from the weight of the fiber, for dyeing wool,
the classical mordanting process with mineral alum requires
1,1% of Al3 from the weight of the fiber, corresponding to
half of the weight of fiber and bio accumulator plant
containing 22000ppm of AL3. In fact, this is not so simple:
indeed, alum, the mineral salt is perfectly soluble in water, so
we may consider that the availability of its Al3 content is
perfect. On another hand, theAl3 contained in the powdered
plant will not be dissolved so easily. Otherwise, the Al3
present in the plant being linked both with organic acids and
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genuine phenolic components of the plant, his properties are
different than the ones of mineral alum. Thus, the modern
investigators of bio mordents are frequently surprised of
interesting and non-characteristic shades obtained from them.
For example, Logwood, which usually gives purple shades on
wool when using alum, may give some attractive blues with the
bio mordents, allowing the detection of Aluminum in some
leaves by a dye test: A decoction of the plant to be tested is
thickened with guar gum and printed on a piece of cotton.
When dried, the printed piece is dyed in a solution of logwood.
In case of presence of aluminium in the plant that is
investigated, the print is turning blue; if there is no aluminum
in it, the trace is just getting a pale brownish shade.

http://www.wrf.org/ancient-medicine/badianus-manuscriptamericas-earliest-medical-book.php
In 1570, Some chapter of La historia natural de Nueva Espana,
of Francisco Henrnandez, is dedicated to the use of this plant
for colours.
In 1575-1580, the Florentine codex, , or La Historia general de
las cosas de Nueva Espana, de Bernardino Sahagun, gives also
some informations about it.
For a good synthesis of the earlier texts about dyes, see
Materiales colorantes prehispanicos From Arthur J.O.
Anderson :
http://www.historicas.unam.mx/publicaciones/revistas/nahu
atl/pdf/ecn04/044.pdf
And then “The unbroken thread,” of Kathryn Klein,
mentioning some modern uses of the Tesguate for mordanting
wool and silk:.
https://books.google.fr/books?id=19oxCwAAQBAJ&pg=PA
134&dq=the+unbroken+thread&hl=fr&sa=X&ved=0ahUK
Ewi14rqCz-rQAhUHtxoKHZNvAIQQ6AEILjAB#v=
onepage&q=the%20unbroken%20thread&f=false

Bio accumulators in Melastomataceae, the 7th most important plant
family regarding the number of species
The tropical family of Melastomataceae contains various
bioaccumulators of historical importance, such as Melastoma,
Tibouchina, Miconia, Conostegia and
Memecylon. For
example, according to J. Ch.Leuch, (Traité complet des
matières tinctoriales, 1829, translated from the original
German text from 1825) , « Memecylon capitellatum,
M.tinctorum; M.grande) The dried leaves of these trees are
used in Ceylon for the same use than the saffron. Those of
the first species are also used to dye the cotton and to prepare
the threads which must be dyed in “turkey red”. The taste of
these leaves is astringent. They dye the water and the cotton in
a beautiful yellow. They are named casah leaves.”During the
XIXth Century, the interest of scientists for bioaccumulators
of Aluminium was related to the elucidation of the mysterious
“Turkish red” or “Indian red” on cotton.

About dyeing cotton with cochineal, we did not find anything
practical. Some assays made in the studio for using the
cochineal on cotton treated with Symplocos were not
satisfying; the same recipe that gave good results with all red
dyestuffs from the botanical family of Rubiaceae (such as
Rubia species, Galium, Asperula and Morinda), gave poor
results when using the cochineal. One more time, this reminds
us that one may hope to be successful by generalizing any
process. It means that there is still much to be discovered
about the Earlier Mexican methods of dyeing. No doubt that
good results will come from interdisciplinary collaborations,
between artisans and Scientifics.

Red dye on cotton thread in India
Among the recipes of « Indian red » published during the
XIXth Century, the following is the most frequent: Soak the
thread in a mixture of gingelly oil, (Sesamum indicum) sheep’s
dung and sapwood lye/dry/ repeat.
Wash and soak in a solution of chaya root (Oldenlandia
umbellata), and cashan leaves (Memecylon edule or M.
capitellatum) /repeat.

Nowadays, for sustainable practices, the Symplocos leaves can be bought
from Bebali foundation, to be used for Natural dyes 100% from plants,
The Indonesian processes still fascinate the visitors from
western countries. It seems that the use of « natural »
ingredients might be a priority and a specific demand for
consumers of the actual generation. However, the consumer
being a potential predator, its interest for those natural rare
resources might endanger the survival of precious species. In
Bali, William and Jane Ingam, consent of the risk, created the
Bebali foundation, whose main goal is to provide the
Symplocos leaves in priority to the local dyers, by encouraging
the harvest of the fallen leaves and the absolute prohibition of
cutting the trees.

Boil the thread in a solution of chaya root during 3 hours
This process is to be compared to the actual process, still used
in some islands of Indonesia:
1-The fibers are « oiled » with emulsions made of oils
containing unsaturated fatty acids ( sesamen, castor oil,
mustard oil, Aleurites molucana oil..)+ ashes.
2-The fiber is treated with Leaves of memecylon ( in Java) or
with Symplocos leaves, ( in other islands) , frequently mixed
with a tannin plant.

A
beautiful
project
was
developed
(See
http://threadsoflife.com/get-involved/plant-mordantproject/ ), dedicated to both the protection of local textile
knowledges, and of the related natural resources. This project
might be taken as an example for all kinds of propositions of
valorizations of rare plants. By simply mentioning the presence
of some rare mordent plants on the Mexican territory, we may
endanger the resource, perceived by some merchants as being
a source of profit. The main goal of this short communication
is just to warn everyone on the field to the emergency of
protecting (and maybe of developing is necessary this type of

3- The fiber is dyed with roots from rubiaceae plants (Morinda
citrifolia) sometimes added with more biomordant.
Melastomataceae in Mexico. The leaves of Tesguate ( from
Miconia or ) are mentioned in earliest códices from the XVIth
Century as dye or pigment additives, when using cochineal.
In 1552, Tesguate is mentioned in The Badianus manuscript,
called “The Aztec herbal” ( Trad. Emmart 1940), See
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resources, to protect also the beautiful and diversified local
craft production.
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