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¥ Introduction

Ethnobotany consists in studying knowl-
edge concerning plants in different soci-
ocultural contexts. It studies the relation
between man and plant, and it concerns,
as the author describes, ‘(...) rescuing
from human groups knowledge regard-
ing the roles that plants play in several
cultural environments and the meanings
that social groups give them’ [1].

Textile activity, just like agriculture, is
one of the most ancient and traditional in
mankind. Natural fibres have been used
by men to produce fabric and clothing
for millennia [2], and knowledge of veg-
etable fibres and techniques for textile
production remain in many tfaditional
cultures in Brazil and the world.

Considering this background and bas-
ing on the research on the definition of
ethnobotanic, this- work studied possi-
ble applications of fibrous plants in tex-
tile production, in which basketmaking
techniques were rescued and tressing
performed with the knowledge of such
plants by traditional rural people in Soro-
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caba — Sao Paulo - Brazil. The proposal
of this work was to create information
and allow, in the future, the development
of textile activity in the region through
the improvement of such techniques
(tressing and basketmaking) and greater
technical knowledge of fibres.

Having as a foundation knowledge of
these people and together with laboratory
analysis, this work, in its more physical
aspects, focused on the gathering and
characterisation of the physical proper-
ties of textile fibres of Bactris to verify
the potential of this plant regarding
textile application: spinning and weav-
ing. It is expected that from this work,
knowledge of native natural fibres will
be broader and allow the development of
local textile activity in the future.

The introduction of alternative vegetable
fibres from Brazil is a way of valuing the
national product, as well as a means of
preserving native raw material [3], not to
mention its social contribution, being an
alternative method of generating income
for local and traditional communities [4].

The collection of the species selected was
in a region of the Atlantic forest in the
city of Tapirai — Sao Paulo — Brazil, in a
local neighbourhood known as the ‘fish-
men district’. Figures I show a record of
the collection.

The species Bactris setosa (Figure 3),
known in Brazil by the names ‘tucum-
do-brejo, tucum-bravo, coco-de-tucum
and ticum’, belongs to the Palmae fam-
ily and is found in the states of Espirito

Figures 1. Bactris setosa — ‘Tucum’ collec-
tion.

Figure 2. Bactris setosa species.
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Santo, Rio de Janeiro and Sio Paulo, in
the Atlantic forest.

The ‘tfucum fibre is considered one of the
most delicate and resistant that we know
of” [5]. The author says that ‘tucum’ was
widely used to produce hammocks, bow-
strings, fishing lines, fabrics for several
ornaments, among other uses, by the Bra-
zilian indian tribes, prior to its ‘discov-

>

ery’.

The extraction of the fibre is through
the same technique used by the ancient
arboriginal of the country [5], which is
similar to that used by the rural people
involved in the present work.

‘Once the palm tree leave is cut, the leaf-
lets are separated one by one and hand-
shaved using primitive utensils. Some-
times, they are gathered in groups and im-
mersed in water for a certain time to mac-
erate, before they are handshaved.’ [5]

Previous studies with “tucum” fibres
[5] offer some data about the properties
thereof, where the average length of rup-
ture is 38.6 km and the elasticity - 3.1%.
In addition, some physical characteristics
are presented in Table 1, according to SI
units, which will be used to start the dis-
cussion of the test results later.

I Methods

Method of the extraction of Bactris
setosa fibres

The extraction of Bactris setosa (‘tu-
cum’) fibres was done together with the
people. Fibres of ‘tucum’ were removed
from the leaves of the plants manually,
which is an apparently simple technique,
but it demands skill and experience. This
reinforces the importance of the people’s
knowledge. The fibres obtained through
this method correspond to sample T1.

T1 was the ‘tucum’ sample used for ob-
taining data. In this paper, specifically,
those data are related to the final applica-
tion: the textile industry, which explains
why optical microscopy and tensile
properties were chosen in order to give
an initial persperctive for the use of this
fibre. In addition, few papers and studies
regarding this subject have beeb found.

Tests of the characterisation
of the fibres

The following tests were performed on
samples of fibres T1 at the Fashion and
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Table 1. Bactris setosa physical characteristics [adapted, 5].

Sample Parameter
length, mm
Single fibre: | diameter, um
linear density, tex
width, mm
thickness, mm
Fibre bundle | number of single fibres in the bundle

linear density, tex
breaking force, cN

Table 2. Linear density of the Bactris setosa.

Sample

Figures 3. Bactris setosa fibres.

Textile Laboratory of the Institute for
Technological Research — IPT (Sao Pau-
lo, Brazil).

Optical microscopy

A microscopy test was performed accord-
ing to Standard NBRISO 13 538:1995[6].
Longitudinal and transversal views of the
Bactris setosa fibres were analysed using
500x% enlargement.

Tensile properties of the fibres

Tensile properties of the fibres were
tested according toStandard ASTM D
3822-2001 [7] to determine those of sin-
gle textile fibres, for which the follow-
ing measurements were made: breaking
force, elongation and tenacity.

A dynamometer - type CRE (Constant-
Rate-Elongation) was used with a dis-
tance between the clamps of 25 mm and
velocity thereof of 50 mm/min.

The standard recommends that the ten-
sile property be tested for 20 test samples
(corresponding to one single fibre); how-
ever, due to the small amount of Bactris
setosa samples (T1), only 9 test samples
were tested. Besides, because the extrac-
tion of the fibres was manual, fibre bun-
dles and not single fibres were tested.

Mean length, m
T1 0.37

Value
Minimum | Maximum Average
1.0 3.6 1.9
29 7.2 4.9
169 15 36.8
340 679 518
255 456 365
27 113 61.2
168.8 1121 5124
42.2 111.4 73.8

Mean linear density, tex
41.2

To calculate the tenacity, a test was previ-
ously performed to determine the linear
density of fibers in accordance with ISO
1973:1995. The results are summarised
in Table 2.

I Results and discussion

Bactris setosa fibres extraction

The Bactris setosa fibres obtained (T1)
are thin, yellow-green and opaque (Fig-
ures 3). In terms of touch and appear-
ance, they are softer and more delicate
than other leaf fibres; however, they a
little rough if compared to stem fibres.
Moreover they are very long, with a
length of about 370 mm.

Optical microscopy

were performed on the longitudinal sec-
tion of the Bactris setosa fibres. Micro-
photographs of the fibres are shown in
Figure 4.

Bactris setosa fibre has a longitudinal
section most similar to that of ‘sisal’
(Figure 5) and ‘abaca’l) (Figure 6),
which seems consistent to us since these
three fibres are obtained from the leaves
of dicots plants.
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Table 3. Tensile properties of the Bactris setosa.

Breaking force Elongation at break Tenacity
Sample Average. cN Coefficient of | Average,  Coefficient of | Average, | Coefficient of
ge, variation, % % variation, % cN/tex variation, %
T1 246.27 + 88.78 46.0 1.93 + 0.58 39.5 11.96 + 4.24 46.1

Tensile properties of the fibres

The Tables 2 & 3 show the results of the
linear density and tensile tests for sam-
ples T1.

Referring to the tensile test results
for sample T1, when we compare the
strength at break results to 246.27 cN
with those published for the same fibres
to 73.8 cN [5], it is noted that the first
are significantly higher. However, it is
known that the higher the linear density,
the greater the force required to break it.
As there are no data under this fibre [5],
this comparison becomes questionable,
in which case the tenacity value is more
reliable as a parameter.

Based on data of the tenacity of the tex-
tile fibres, it is noticeable that the ‘tucum’
fibres were superior compared with other

Figure 4. Longitudinal section of the Bac-
tris setosa fibre - 500 x.
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Figure 5. Longitudinal section of the ‘sisal’
fibre - 500 x.
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Figure 6. Longitudinal section of the ‘abacad’
fibre - 500x.
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vegetable fibres, such as cotton and linen,
as well as animal fibres, such as wool and
silk [8]. While these have tenacity values
ranging from 1 cN/tex (wool)to 5.5 cN/tex
(linen), the ‘tucum’ showed a tenacity
average of 11.96 cN/tex, close to those
of glass fibres, within the range of 8.5 -
17.9 cN/tex. However, their values vary
from 4.8 to 21.94 cN/tex, which justified
the high coefficient of variation (46.1%),
reducing the accuracy and reliability of
results.

With regard to the values of elongation,
it can be said that ‘tucum’ fibres are very
similar to those of linen. While linen var-
ies from 1.5 to 4%, ‘tucum’ ranged from
1.35 to 3.87%.

I Final considerations

In terms of touch and appearance, the
fibres that were obtained from “tucum”
were softer and more delicate than oth-
er leaf fibres, which are also very long,
about 370 mm in length. The labora-
tory test results showed that Bactris se-
tosa (‘tucum’) presents a longitudinal
view closer to that of sisal and ‘abaca’.
The breaking force of the fibres has an
average of 246.27 cN, higher than the
one found in the literature. Regarding
the values of stretching, we can say that
‘tucum’ fibres are very close to those of
linen. When compared with other vegeta-
ble fibers, “Tucum’ fibres are superior in
terms of tenacity. Bactris setosa is simi-
lar to other vegetable textile fibres and
demonstrates a good potential for appli-
cation in textile activities.

This study represents the beginning of a
project to rescue traditional knowledge,
combined with the possibility of the in-
troduction of a new textile fiber on the
market. Therefore, for large-scale pro-
duction, further studies regarding species
management and analysis of the product
life cycle will evaluate not only the eco-
nomic viability but also social and envi-
ronmental impact.

These results highlight the importance
of carrying out such studies, bearing in
mind that improvement in these tech-
niques must be compatible with the re-

ality of the rural people’s lives. This can
be a big challenge since the technological
resources within these groups are often
understood as ‘limited’. However, it is
up to us to understand the technical and
technological improvement from a new
perspective: that science and technology
must be linked with socio-environmental
and traditional knowledge.

Editorial note

1) The ‘sisal’ and ‘abaca’ refer to fibres
obtained from the leaves of two vegeta-
ble species of Bromeliaceaes, very well
known in Brazil.
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