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Abstract

We examined the known and practiced uses of licuri palm (Syagrus coronata) leaves by artisans and the dynamics of leaf
collecting in the communities surrounding protected areas in northeastern Brazil. Through interviews, workshops, and guided
tours, we assessed person-resource relationships and the varied influences on licuri uses in order to suggest measures for the
sustainability of harvest practices. In total, 537 citations referring to the uses of the licuri palm were recorded, which resulted
in 31 types divided into four categories: food, handicrafts, construction, and agriculture, with a correlation between the known
and practiced uses. The relationship between people and the use of licuri is complex, but the multiple linear regression model
showed that the known and practiced uses reflect mainly the influence of income (at least 32%), followed by age (at least 19%).
Age, as a variable, can overcome the influence of the variable income to explain the practiced uses. Artisans obey the
ordinance restricting leaf collecting to the annual removal of only 3 leaves per plant, but preparing the fiber involves other
native forest species. This study indicates that people’s responses to the imposed restriction can increase local conservation
problems and that scientific studies are needed in order to adjust the guidelines and/or governmental policies for conservation
of licuri palm. Such policies cannot be generalized throughout the region.

Keywords: Conservation; local botanical knowledge; leaf harvest; socioeconomic factors, palm trees.

Resumo

Os usos conhecidos e praticados na guilda dos artesdes da folha da palmeira licuri (Syagrus coronata) e a dindmica da coleta da
folha de comunidades do entorno de areas protegidas do nordeste do Brasil foram descritos através de entrevistas, oficinas
participativas e turnés guiadas, objetivando compreender a relagdo pessoa-recurso, identificar as variaveis de influéncia sobre
os usos do licuri e indicar medidas favoraveis a conservagdo e sustentabilidade da prética extrativista. 537 citacGes de usos
foram registradas, resultando em 31 tipos, distribuidos em quatro categorias: alimentagdo, artesanato, construgdo e
agricultura, com correlagao entre os usos conhecidos e praticados. Existe complexidade na relagdo das pessoas com o uso do
licuri, mas o modelo de regressao linear multipla mostrou que os usos conhecidos e praticados refletem principalmente a
influéncia da variavel renda, seguida pela varidvel idade, explicando pelo menos 32 e 19% da variagdo, respectivamente. A
variavel idade pode superar a influéncia da variavel renda para explicar os usos praticados. Os artesdes obedecem a normativa
legal de coleta que permite apenas a retirada anual de 3 folhas por planta, mas a dinamica do preparo da fibra envolve outras
espécies nativas da floresta. Este estudo sinaliza que respostas adaptativas das pessoas a restricdo imposta podem ampliar os
problemas locais de conservagdo, e que estudos cientificos sdo necessarios para flexibilizagdo e ajustes das diretrizes e/ou
politicas governamentais de conservagao do licuri, as quais ndo podem ser generalizadas na regiao.

Palavras chave: Conservagao; conhecimento botanico local; extrativismo; fatores socioeconémicos, palmeiras.
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Introduction

Historically, different types of palm trees (Arecaceae) are harvested within or near protected
areas [1-14], creating problems for the conservation of biological diversity [15-19] and
management of these areas, especially when the varied knowledge of local communities and
the factors that modulate the relationship between the people and resources are unknown
[20].

The versatility of different uses for palm species contributes to their excessive harvesting. They
are used for the production of handicrafts and tools; construction; human food; animal feed;
extraction of fibers, waxes and medicines; and also in religious rituals [2-4, 8-14, 21-24]; these
varied uses represent diversified knowledge among people of different cultures.

However, the arsenal knowledge acquired by communities in the collection and practices of
resource use can help improve the efficiency of protected area management [21, 22], but local
knowledge may also reflect the influence of different factors, such as socioeconomic
characteristics [7, 25, 26], cultural values [8], types of practiced uses [3, 9, 23, 26],
characteristics of the species used [27, 28], availability [29, 30] and accessibility of resources
[31]. In addition, significant interaction among various factors [20, 28] can occur, which creates
complexity in the resource-person relationship and hinders conservation strategies.

A recent study of palm trees evaluated the effects of 14 socioeconomic factors based on local
knowledge in northeastern South America, showing the lack of regional patterns in the
explanatory power of socioeconomic factors on knowledge, despite this knowledge being
significantly associated with gender. In addition, the study showed that the resource-person
relationship needs to be evaluated on a local scale because the determining factors may
change from one region to another [7].

The person-resource relationship can become even more complex if the resource is shared
with wildlife or if it involves the use of other forest plants, which can lead to a variety of socio-
environmental conflicts. For example, in northeastern Brazil, 60% of handicraft income in
Bahia state comes from palms, Syagrus coronata (Mart.) Becc. (licuri) and Syagrus vagans
(ariri) [32, 33]. However, in the case of the licuri, groups surrounding protected areas have
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specialists in the harvest and production of handicrafts from licuri leaves [34], forming a local
guild of licuri artisans. This palm is 6-10 m high and has pinnate leaves with persistent petioles;
the leaves are grouped and spread in five rows arranged horizontally. The plant’s flowers and
fruit are collected throughout the year [35]. The fruit from the licuri is the main food source for
the Lear’s Macaw (Anodorhynchus leari), an endemic bird of the region that is threatened with
extinction [36, 37]. Currently, these birds are leaving the protected areas in search of food,
making them more vulnerable to attacks by retaliating farmers [34, 38-40].

Despite not knowing how much the removal of leaves has reduced fruit bearing for Lear’s
Macaw, the Brazilian Institute of Environment and Renewable Natural Resources (IBAMA)
established Instruction No. 191/2008, restricting the collection of leaves to three
leaves/plant/year [41] to ensure the survival of the palm tree and maintain fruit-bearing
capacity. This has interfered in the harvest of licuri and generated local conflicts.

Assuming that the resource-person relationship can differ among communities that exploit the
plant for the same purpose, we assess how the licuri leaf artisans relate to the exploited
resource and identify factors that affect this relationship through the following questions: 1)
Are there differences in the artisan-licuri relationship regarding the known and practiced uses,
the correlations between such uses, and the distribution of knowledge about the uses? 2) Are
licuri uses influenced by age, education, income, or time of harvest practice? 3) Is there a
consensus on the preferred areas and the factors that induce such preference? 4) How does
the practice of collecting and obtaining licuri fiber occur among the guilds of artisans? 5) Are
other species from the forest influenced by artisanal practice?

Methods

Area of study and communities interviewed

This study was developed with licuri leaf artisans (S. coronata) who inhabited the areas
surrounding two contiguous protected areas (Fig. 1): the Ecological Station Raso da Catarina
(ESEC Raso da Catarina; 99,772 ha) and the Area of Environmental Protection Serra Branca
(APA Serra Branca; 67,234 ha), which are located in the Ecoregion of Raso da Catarina, Bahia
state, Brazil. This region is a semiarid area of great ecological interest totaling 30,800 km?,
which includes three other protected areas: the Canudos State Park (1,321 ha), Cocorobd, an
area of great ecological interest (7,500 ha), and the Canudos Biological Station (1,500 ha). The
predominant vegetation in these protected areas is caatinga, and the average annual rainfall
oscillates from 450 to 650 mm [34, 42, 43]. Different indigenous groups live in the region
(Pankararé, Kantaruré, Tuxa and Xukuru-Kariri), as well as an endemic bird species from the
Bahia semiarid region, Lear’s Macaw, Anodorhynchus leari [34, 40, 44]. This bird feeds mainly
on endosperm from the licuri palm fruit and uses the sandstone cliffs of ESEC Raso da Catarina
and Canudos Biological Station as a roosting and nesting area [34, 36, 39].

According to the Management Plan for the preservation of the Lear’s Macaw [34], in the areas
surrounding the protected areas (ESEC Raso da Catarina and APA Serra Branca), the licuri leaf
artisans only work with leaf fiber. These artisans live only in three communities: Morada Velha,
in the municipality of Santa Brigida; Chuqué, in the municipality of Jeremoabo; and Serra
Branca, in the municipality of Euclides da Cunha.
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Fig. 1. Location map of the three communities of licuri leaf artisans who live
near protected areas within the Ecoregion of Raso da Catarina, Bahia.

The communities’ main economic activities are agriculture, livestock, and handicrafts made
from licuri leaf fiber. The Morada Velha community, a pioneer in the artisanal activity in the
region, is located 54.6 and 229 km from Chuqué and Serra Branca. In 2007, workshops were
held on licuri leaf collecting in the Morada Velha community, in order to strengthen basketry
production in the region and form groups of artisans from the Chuqué and Serra Branca
communities, which are 175 km from each other.

Currently, each community has an association of artisans, which includes a group of specialized
artisans who work with the licuri leaf fiber. In this study, these specialized artisan groups are
referred to as guilds, which include the Association of Artisans from Santa Brigida (16 artisans);
the Association of Artisans of the Lear’s Macaw from Chuqué (9); and the Association of
Artisans Lear from Serra Branca (12), with a total of 37 people.

There is a high rate (92.6%) of kinship among artisans. With the exception of one artisan from
Chuqué, all were informed of the survey and agreed to participate in this study by signing the
Terms of Free and Clear Consent (36). This study was approved under the number
14411813.3.0000.5207 by the National Council of Ethics in Research by the Ministry of Health,
in accordance with the requirements of current Brazilian legislation.

Survey of ethnobotanical data
The survey of ethnobotanical data was carried out in three stages, with three different
methodologies: 1) interviews, 2) workshops, and 3) guided tours.

In the first stage, semi-structured interviews were carried out separately with 36 artisans from
Morada Velha, Chuqué and Serra Branca to characterize the socioeconomic profile, the known
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uses (those that are simply mentioned) and practiced uses (those that currently take place) of
licuri palm, the part of the plant used, the uses of the leaf in the handicraft’s production, and
the identification of preferred collecting areas.

To characterize the socioeconomic profile, the artisans were asked about their age, education
level, monthly income and gender, which revealed that licuri leaf harvesting is practiced mainly
by women (35) in the region.

During the semi structured interviews, the artisans were asked about the known practiced
uses of licuri in the region, the part of the plant used, the way it is used and the purpose of its
uses. For details on the use of the leaves for handicraft productions, the interviewees were
asked about the period of collecting; the criteria for choosing the individual plant to be
harvested; how the leaves were removed; the number of leaves collected per plant; the time
interval for collecting; how the leaves were transported, stored, dried and dyed; whether any
season was preferred for collection, and if so, why. Regarding the identification of preferred
areas for collecting, the artisans were asked the following: Where were their collecting sites?
Did they have favorite places to collect from? What were the reasons for the site being
preferred? Are there traditional collecting sites that currently are not harvested and if so, why
are they no longer harvested?

During the second stage, three workshops were conducted, one in each community, and a
community mapping technique was used to determine the preferred areas for collecting licuri
leaves. During the workshop, each artisan was asked to indicate on a map their preferred
collecting area. The 36 licuri fiber artisans attended the workshops in their communities, which
assisted in eliminating name duplication of any collection location named in the individual
interviews.

At the third stage, guided tours were conducted to observe the dynamics of the collecting of
licuri leaves and to visit the preferred collecting areas in order to confirm the vegetation type.
In each community we went on four guided tours with the artisans, totaling 12 tours. Five
artisans participated in each tour: two were experts in cutting the leaves, and three were field
assistants who performed the packaging and transportation of the leaves. In each tour,
extreme precautions were taken to observe the collection practices of the 36 artisans to
determine the different collection practices of each artisan guild.

During the guided tours, the artisans were asked to show their collecting sites and by informal
conversations, they also revealed the criteria for choosing the individuals and leaves to be
harvested. We also recorded the post-collection procedures for the production of handicrafts
through questions such as: What do you see in the plant that makes you choose it for
collecting? How many leaves do you cut off from a plant, and why? How many leaves do you
collect per day? What types of leaf do you collect and why? How do you remove a leaf? Is
there a season in the year when it is better to collect? If so, why? What do you do with the leaf
after collecting it to produce handicrafts? Do you use any other plant species from the forest
to produce handicrafts? If so, what are they? And, for what are they used?

Data analysis

The known and practiced uses of licuri were grouped into four categories, adapted from Rufino
et al. [9]. The first of these categories was (1) food, which was subdivided into the following:
(1.1) human food, where the fruit was used for fresh consumption or to make coconut milk,
coconut sweets, coconut flour and coconut oil; (1.2) food for domestic animals, where the
licuri was used as feed for domestic animals and livestock; and (1.3) food for wildlife, where
the licuri was cited as food for wildlife, especially for the Lear’s Macaw, which indicates a more
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ecological view of the resource. The second category (2) was handicrafts, which was
subdivided into two categories: (2.1) fiber handicraft, where the participants only reported the
use of leaf fibers to produce baskets to sell (such as cake holders, jewelry box, coasters, cheese
holders and fruit baskets), and (2.2) straw handicrafts, where objects were produced using the
entire licuri leaf for domestic items (such as matting, brooms, hats, fans, handbags, sieve, and
bijou). The third category (3) was agriculture, where parts of licuri were reported to be used as
fertilizer and used in the preparation of land for cultivation. Finally, the fourth category (4) was
construction, where the licuri was reported as used in the construction of house roofs or for
building typical festive huts.

The correlation between the known and practiced uses of licuri was evaluated by the
Spearman Correlation Test (rs). Differences in knowledge involving uses (known and practiced)
were evaluated by the Kruskal-Wallis Test (H) with a post-hoc Dunn Procedure and by an
assessment of the uniformity of knowledge in the guilds, by calculating the value of equitability
of the participant (VEI) [45] with the Kruskal-Wallis Test (H) and a post-hoc Dunn Procedure.

The influence of socioeconomic variables on the uses of licuri was evaluated by the multiple
linear regression analysis (GLM), with a step-by-step procedure (stepwise). The normality of
the socioeconomic variables was evaluated by the Shapiro-Wilk Test, and the variables with
non-normal distribution (family income and time of service in the harvesting activities) were
transformed by square root. In the GLM model, the explanatory variables were age,
transformed family income, transformed time of service, and education level; with the last
variable being categorical, and the variable continuous response was the number of known
and practiced uses reported by the interviewees.

In order to meet the requirements of the adopted regression model, the categorical variable,
education level, was previously converted to a binary numeric variable, with only two values (0
or 1), in which the value 1 was adopted for the participants with higher education level
(considering those who had completed elementary school or had a complete/incomplete high
school degree), and the value 0 was adopted for those with a lower educational level (illiterate
or with incomplete primary education). The correlation of the socioeconomic variables with
the reported uses, the self-correlation between the errors of the residuals from the regression
and the collinearity among the variables in the GLM model were verified by Pearson’s
Correlation Test and Durbin-Watson’s Correlation Test and by the variance inflation factor
(VIF). Differences in the criteria for selection of preferred areas for collecting and for the
selection of the plant to be collected were evaluated by the G Test of Grip. All the statistical
tests were performed with the software SPSS© version 2.0 and BioEstat 5.0.

Results

Socioeconomic characterization of respondents

The community of Morada Velha is the oldest involved in leaf harvesting, which is the variable
demonstrating contrast with the other communities. Only the handicraftsman from the
Morada Velha’s guild performed training activities for collectors in the chuqué and Serra
Branca guilds. The average income and age of families from the interviewed artisans varied,
but overall were around US $190.48+71.33 and 38+10 respectively. All interviewees also
worked in agriculture and/or livestock, so making handicrafts is a secondary source of income.
Regarding education level, 30.5% of the interviewees had completed elementary education,
and only 5.5% were illiterate (Table 1).
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Table 1. Socioeconomic characterization of the guilds of licuri fiber artisans from the areas
surrounding the protected areas of ESEC Raso da Catarina and APA Serra Branca, Bahia.

Socioeconomic characteristics Morada Velha Chuqué Serra Branca
5 | Male 1 - -
©
c
® | Female 15 8 12
_ | Minimum 63.49 158.73 158.73
>
B | Maximum 460.32 269.84 238.09
“E’ Average * deviation 216.03+321 180.30+127 190.22+79.1
]
£
o Minimum 19 24 28
&D Maximum 73 49 47
Average * deviation 39413 37110 3816
Complete Elementary Education 3 4 4
]
E.v Incomplete Elementary Education 4 2 3
c
-% Incomplete Secondary Education 5 1 2
é Complete Secondary Education 3 1 2
“ | llliterate 1 0
Time of service 3to 12 years 2 to 3 years 1to 4 years

Known and practiced uses of licuri

We recorded 537 known uses for S. coronata, but only 151 uses were cited as practiced
currently, with significant correlation (rs=0.85, p<0.01) among them. The number of known
uses for licuri from each guild were as follows: Morada Velha (217), Chuqué (108) and Serra
Branca (212), but only 59, 37 and 55 were cited as currently practiced, respectively, and there
is a positive correlation between the number of known and practiced uses (Morada Velha:
rs=0.82, p<0.01; Chuqué: r,=0.61, p<0.01; Serra Branca: r.=0.78, p<0.01). However, the guild of
Chuqué differed from the others in the known (H=11.12, p<0.01) and practiced (H=11.21,
p<0.01) uses, with less knowledge about these uses.

The evenness values of participants about the known and practiced uses of licuri, respectively,
were 0.82+0.09 and 0.80+0.12 in Serra Branca; 0.65+0.24 and 0.63+0.24 in Morada Velha and
0.6610.1 and 0.61%0.19 in Chuqué, without significant differences among the guilds (H=5.84,
p=0.06) in the distribution of known uses but with significant difference in distribution of the
practiced uses (H=6.21, p=0.04). Serra Branca was different from the other guilds because
there is a greater homogeneity among the artisans concerning the practiced uses.

The 537 cited uses resulted in 31 types of known uses of licuri, but only 20, 16 and 21 are
effectively practiced in Morada Velha, Chuqué and Serra Branca, respectively, which are
distributed among the four categories of uses (Table 2).
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Table 2. Categories of known uses of Syagrus coronata and part of the plant used by licuri leaf collectors
in the areas surrounding the protected areas of ESEC Raso da Catarina and APA Serra Branca (A1=
Morada Velha community; Ppu= Plant part used; Fr= Fruit; Fi= Leaf; A2= Chuqué community; As= Serra
Branca community; Tc= Percentage of citation by use type in region; *= Uses currently practiced in
communities).

Categories of use Types of use Ppu Percentage of citations
A A; A3 T.
Fresh fruit Fr
6.6" 8.3" 6.6 | 7.1
Coconut milk Fr
- 5.5" 7.4 42" | 5.4
S Human Coconut sweets Fr 46" | 56 | 4.7 | 4.8
= Coconut flour FFo| 23 | 19 | 09 |17
Coconut oil Fr 1.4 0.9 09 |11
Livestock Animal food F./F. | 5.1 4.6 52" | 5.0
Wildlife Lear’s Macaw food Fr - 3.7 5.7 3.0
Cake holders Fi 3.2 | 2.8 | 477 | 3.7
Jewelry box Fi 74" | 74" | 5.2 | 65
Tray | 37| 46" | 47 |43
Coasters Fi 69" | 74" | 577 | 65
Breadbasket Fi 65 | 56 | 57 |6.0
Cheese holders Fi 1.4° | 1.9 | 42" | 26
Pate holder F1 0.5" - 4.7 | 2.0
Fruit baskets F1 69" | 74" | 5.7 | 6.5
Holder Fi 7.4" 7.4" 47" | 6.3
& Dish holder F1 3.7 | 3.77 | 3.8 |37
S Leaf fiber Lampshade F1 - - 05" | 0.2
2 Place mat | 1.8 | - | 38 |22
T (commercial use) Hat F, | 09 - 05" | 0.6
Candy bowl Fy 41" | 3.7 | 3.8 | 3.9
Matting F1 2.8 8.4 14 | 3.2
Broom Fy 51° | 09" | 42" | 39
Hat Fi 1.8" 5.6" 1.9° | 2.6
Fan F1 09 | 19" | 24" | 1.7
Whole leaf Handbag F1 2.8 - 05 |13
Sieve F1 1.4 - 0.5 0.7
(noncommercial Bijou F1
use) 0.5 - 0.5 0.4
Festive hut F1 F1 - 09 |11
Construction House roof F1 F1 - 0.9 1.1
Agriculture Fertilizer F/Fr 1.4 - 0.5 0.7

Tropical Conservation Science | ISSN 1940-0829 | Tropicalconservationscience.org
900



Mongabay.com Open Access Journal - Tropical Conservation Science Vol.8 (4): 893-911, 2015

In the construction category, the cited uses were not practiced by any of the interviewees. In
the food category, the part of the plant used is the fruit, except for feeding livestock, where
leaves are also used. For human food, the fruit was cited mainly for fresh consumption or for
preparation of coconut sweets and coconut milk (Table 2). The milk is used for cooking fish and
rice, especially during Easter when many religious celebrations take place in the region. The
use of licuri as animal food is not practiced in the guild of artisans from Chuqué. The use of
licuri as food for the Lear’s Macaw (Fig. 2) was cited as known only by the guilds of Chuqué and
Serra Branca.

Fig. 2. Collection techniques
of the licuri and the
production of handicrafts in
the guilds of artisans
surrounding the ESEC Raso da
Catarina and APA Serra
Branca (A-C= Species Lear’s
Macaw Anodorhynchus leari
feeding on Syagrus coronata;
D-G= collection activities of
licuri leaves; H-I= extraction
of licuri leaf fiber; J-L= licuri
fiber dyeing; M= manufacture
of handicrafts; N= Jewelry
box; O= cake holder; P= tray;
Q= coasters; R= fruit basket;
S= bread basket; T= tray; U=
candy bowl; V= holder; W=
lampshade; Y=handbag).
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Handicrafts are made exclusively with the leaf, but the artisans use only the fiber of the leaf for
the production of items for commercial purposes. The whole leaf is used in the production of
items for noncommercial use in their own homes, but this use is seldom practiced (Table 2).
However, 75% of artisans indicated that licuri plants whose leaves are collected for feeding
livestock are no good for artisanal collecting, because the farmers leave only the leaves of the
apex (eye), which are not used in the production of handicrafts.

Uses of licuri versus socioeconomic variables

In the set of guilds, the multiple linear regression model (GLM) showed that approximately 32
and 19% of the variation of known (ANOVA F,3:=3.74, p=0.01, R?=0.32) and practiced (ANOVA
F431=3.87, p<0.02, R?=0.19) uses of licuri leaf were explained by the income and age of the
artisans. The variable income played a greater role in the known uses of licuri, and age had a
greater role in practiced uses (Table 3). The variables time of service and education level were
not significant in the GLM model because they did not have significant correlation with the
uses of licuri in any guild of artisans.

Table 3. Summary of percentage of the explained significant variation (R?) of the licuri uses
in the guilds of artisans in areas surrounding the ESEC Raso da Catarina and APA Serra
Branca according to the multiple regression model (GLM), with a stepwise procedure.

Known uses Practiced uses
Sources of variation F p (R?) F p (R?)
All the guilds
Income 12.96 <0.01 28.69 | Age 7.82 <0.01 18.70
Income*age 7.70 <0.01 3.82 | Income*age 3.88 0.03 0.33
Morada Velha
Income 15.44 <0.01 52.45 | Income 13.14 <0.01 48.42
Income*age 7.68 <0.01 1.73 | Income*age 6.16 0.01 0.26
Chuqué
Income 7.81 0.03 56.58 | Income 7.75 0.03 56.36
Income*age 9.36 0.02 22.34 | Income*age 5.31 0.05 11.64
Serra Branca - - -
Income - - - Age 8.56 0.01 46.17
Income*age - - - Income*age 4.38 0.05 3.13

Separately, at Serra Branca there was no significant relationship between socioeconomic
variables and the known uses of licuri (ANOVA F,9=0.73, p=0.51, R?=0.13), but there was a
significant relation among the practiced uses and the variables of age and income (ANOVA
F20=4.38, p=0.05, R?=0.49); almost all the detected variation was explained by the age of the
artisans (Table 3). In the other guilds, the known (Morada Velha: ANOVA F,13=7.68, p<0.01,
R?=0.54; Chuqué: ANOVA F,5=9.36, p=0.02, R?=0.78) and practiced (Morada Velha ANOVA
F213=6.16, p=0.01, R?=0.48; Chuqué ANOVA F,s=5.31, P=0.05, R*=0.68) uses of licuri were
mainly influenced by income (Table 3). At Morada Velha, age was significant, but with a poor
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explanation (<2%) of the variation in uses of licuri, whereas at Chuqué, age explained
approximately 11% of the known and practiced uses of licuri.

Preferred collecting areas

Interviewees cited 43 collecting areas, 29 of which were identified as preferred areas, most of
them close to the communities. Most of the collecting areas (n=38, 88%) were used for
agriculture and/or pasture and belonged to private owners; in this study, these are regarded as
managed areas. The other collecting areas were located in the areas surrounding protected
areas and had native caatinga vegetation, which was confirmed during the guided tours.
However, no native vegetation area was cited as preferred for collecting by the guild of
artisans from Chuqué.

The community mapping of the 43 collecting areas resulted in only 19 areas (six at Morada
Velha, seven at Chuqué and six at Serra Branca); of these, 4, 5, and 4, respectively, were cited
as preferred collecting areas. During the workshops, the artisans reported that the restrictive
IBAMA ordinance limiting the quantity of leaves permitted for collection led them to harvest
all the cited areas.

Artisans cited five criteria for choosing an area as preferred for collecting, with no significant
differences in the number of criteria cited within the same community; however, some
differences existed in the criteria among the communities (Fig. 3). Artisans presented
justifications for each criterion that was cited, as follows: 1) the area needed to be accessible,
with permission from the owner for collecting of leaves; 2) short distances among the private
areas, which resulted in less cost for transportation; 3) easy collecting because in managed
areas with agriculture or grazing, licuri plants were already clean, that is, separate from other
plants, optimizing the time and effort of collecting; 4) availability of the resource, that is, each
location had a sufficient number of plants, because people mentioned that they did not collect
more than three leaves/plants/year; and 5) leaf quality, because for making handicrafts the
leaves had to be thick, healthy, spotless, and long.

Practice of collecting leaves, obtaining and preparing fiber

Experts in collecting licuri leaves (26) were unanimous in stating that they withdrew only three
leaves from each plant yearly in order to comply with the IBAMA ordinance, despite noting
also that the number of leaves to be removed could be higher, as cited in the interviews: "the
more we remove leaves, the more leaves are produced by the plant," "we must go into more
areas because we only take three leaves per plant per year," and "we always have to search
for other areas even though we can see that the plants had leaves that could be used for the
production of handicrafts."

Interviewees of the three guilds cited three morphological criteria for choosing licuri palms;
the only significant difference was in Morada Velha where the criterion of the plant being low
and leafy was less cited (Fig. 4). The average number of extracted leaves, for each group of
collectors, was 78 leaves per collecting day. Furthermore, 68.1% of the interviewees preferred
to collect in the dry season because they obtain better results in the drying and dyeing
process, with fewer stains when dyeing and/or less proliferation of fungi due to moisture, both
of which would result in losses of raw materials or lower values of produced baskets.
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In the three communities, the technique used for collecting was simple and similar (Fig. 2).
Interviewees reported cutting the leaves off the petiole region near the sheath using a sharp,
steel, curved blade attached to the end of a wooden stick and/or with a machete. After the
leaf was cut off, the leaflets were manually detached from the rachis and tied in bundles, a
procedure that they called “falling out of leaves.” Only the leaflets located in the center of the
rachis are used for handicraft because they are longer and wider. The leaflets from the apex
and the base are discarded and may be used for feeding livestock. The leaflets from the ends
and central rachis of the leaf are discarded to reduce the weight for shipping and optimize
cargo space in the vehicle. The central leaflets are packed in nylon bags, with a capacity of 50
kg, to avoid bending and breaking them. They are then transported to the association or the
residence of the collector to begin extracting the fiber (Fig. 2).

The removal of the leaflet central nervure is the first step in the extraction of the fiber to be
used for handicrafts; the nervure is commonly used to make brooms. Then, with a blade
attached to a wooden handle, the dermis and leaf mesophyll are scraped from the base up to
the apex of the leaflet, leaving only the fibers. The discarded scraping is fed to chickens grown
in the craftsmen's backyards at Morada Velha and Serra Branca (Table 2).

The fibers are divided into thinner pieces, cooked with water and lemon juice, and then sun-
dried and dyed with natural dyes from fruits, bark, or leaves of other native caatinga plants or
introduced plants (Fig. 2). The native plants used for the dyeing included Mimosa tenuiflora
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[Willd.] Poir (jurema preta), Libidibia ferrea (Mart.) L.P. Queiroz (pau ferro), Ximenia americana
L. (ameixa), Croton sp. (marmeleiro branco), Pterogyne nitens Tul. (amendoim bravo), Senna
macrantha (Collad.) Irwin et Barn. (pau-de-besouro). The introduced plants cited were
Anacardium occidentale L. (cashew), Gossypium sp. (cotton), Bixa orellana L. (annatto), and
Genipa americana L. (genipap). The handicraft items are sold by the artisans to stores and
customers, without any third parties, which makes the activity more profitable for them.

Discussion

Artisans-licuri relations: known and practiced uses and socioeconomic factors

We have found heterogeneity in the knowledge of known and practiced uses of licuri, despite
the knowledge is correlated and relatively well-distributed within each community through
kinship of artisans. This heterogeneity confirms what has been recorded in various regions of
the world [1, 3, 46, 47].

Knowledge about the uses of a resource tends to be high because it is acquired throughout the
life of a person. The practiced uses are expected to be a subset of the known, with significant
correlation between them [25, 46], especially when working with experts in a specific category
of use, as in this study, which found a correlation between known and practiced uses of more
than 60%.

However, the fact that artisans from Chuqué differentiate from the others in their reduced
knowledge on the uses, shows that the occurrence of strong correlation does not imply that
communities are similar in their relationship to the resource even when they exploit it for the
same purpose [6]. Many factors can influence them including socioeconomic [4, 7, 13, 24-26,
48-50], biological [27-29], environmental [30, 31] and cultural [3, 8, 23, 26], and significant
interactions among these factors also can occur [20, 28]. In our study, the interviewees from
Morada Velha and Serra Branca reported that they often participate in handicraft fairs, which
did not happen in Chuqué. At these fairs, the artisans listened to the wishes of the pubilic,
which led them to diversify the types of handicrafts produced, which can explain the smaller
amount of known uses in Chuqué.

The increased homogeneity in practiced uses in Serra Branca reflects the transmission of
knowledge among artisans who reported worrying about the certification of produced
handicraft. To ensure a similar quality in handicrafts, an artisan must teach others the
procedure for producing a new type of product.

The harvest of the licuri leaf and the production of handicrafts were typically undertaken by
women (Table 1), as has been found previously for other palm trees [6, 12, 13, 24, 51-53].
Overall, the known and practiced uses of licuri were only influenced by income and age.
However, despite the importance of handicrafts made of licuri in the region [32], curiously,
income was the variable that could explain the variation of the known uses, except in Serra
Branca, where none of the socioeconomic factors had predictive power over the known uses.
Age, however, had a high influence on the practiced uses, but no community characteristic
could explain this finding.

The literature indicates that the influence of age on the use of resources may differ among
locations [7, 24], with older people holding more knowledge [4, 23, 26, 48, 54], a result not
recorded in the study of Balslev et al. [8] or in the current study. In addition, Muller et al. [20]
found that age alone does not explain all standards of ethnobotanical knowledge in Southeast
Nigeria, and that consideration of the gender of people is necessary. For these authors, the
interaction between the variables will allow for the visualization of key-groups in the
community which may be aimed at improved comprehension of the specific uses of a
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resource. Another possibility was suggested by Paniagua-Zambrana et al. [7] who reported the
occurrence of a continuous process of knowledge transmission in communities. This process,
when combined with the knowledge acquired by people through their relationship with the
environment while meeting their everyday needs, suggests that older people might not always
have more knowledge than younger people.

The service time did not influence the known uses and practices due to the connections made
in the formation of the artisan guilds, since one artisan from Morada Velha trained all the
artisans from the other communities. Education level also did not influence the knowledge of
the artisans, as recorded by Balslev et al. [8] and Martins et al. [26], although this factor was
important in other locations [7].

Our results show that the artisan-licuri relationship seems to be less understandable in Serra
Branca and Morada Velha because approximately 50% of this relationship was not explained
by income or age (Table 3), indicating that the complexity of the resource-people relationship
needs to be considered in the development of local environmental management plans.

Preferred collecting areas and the dynamics of the collecting and production of fiber

Preferred collecting areas are key sites for evaluating localized impacts of the community-
resource interaction on biological conservation, but many factors can influence the choice of
them, such as the availability [29, 30] and the accessibility of the resource [31]; the ease of
collecting [52, 55]; and the characteristics of the resource to be collected, for example, the
height of the plant [47, 55].

In addition to the above criteria, the optimization of time (less distance to be covered) and the
quality of the resource were also listed by all artisans as important in the selection of areas.
Despite the lack of significant differences in the criteria adopted, in Morada Velha there was a
marginally significant difference (p=0.07), with an emphasis on the criteria of short distance
and availability of the resource. In Chuqué, the artisans collect mainly on their own lands,
which explains the lesser importance of accessibility and quality of the leaf, as well as its
difference from the other communities. These slight differences suggest that people, perhaps
intuitively, balance the costs and benefits in selecting collecting areas, which has already been
suggested by Byg et al. [56].

The leaf position on the plant, leaf size, and plant health had high importance for plant
selection, with a significant difference observed in Morada Velha and a marginally significant
(p=0.06) difference in Chuqué, indicating that artisans choose the plant that will provide the
best quality fibers. Overall, artisans prefer to collect in areas of agriculture and pasture, which
does not cause great damage to native vegetation. However, the fact that artisans harvest
fruits, barks, and leaves of other native species for the dyeing of licuri fibers, indicates that
their relation with licuri might cause cascading impacts on other forest species. The literature
reports that in areas managed by people, the harvesting of forest products (timber or not) can
change the physiological rates of the collected individuals, reduce production of the harvested
resource, affect the local diversity, increasing the proportion of useful species and/or
introduced species, or even cause local loss of species [15-19, 57], consequences that need to
be considered in conservation strategies.

The practice of leaf collecting is simple, and in the opinion of the artisans, it does not
compromise the survival of the palm because these plants grow to a short stature in the region
(2 to 4 m) and are not felled, as are other species of palm trees in South America [47], such as
Aphandra natalia, in Peru [8, 58], and Astrocaryum standleyanum, in Ecuador [59] and
Colombia [60].

Tropical Conservation Science | ISSN 1940-0829 | Tropicalconservationscience.org
906



Mongabay.com Open Access Journal - Tropical Conservation Science Vol.8 (4): 893-911, 2015

The collection technique adopted resembles that used in other palms species [52, 55, 61, 62],
and according to Balslev et al. [8], such techniques should be encouraged to contribute
positively to the local economy and availability of future resources. However, Bernal et al. [47]
notes that the use of nondestructive techniques does not guarantee the sustainability of the
harvest practice because it is still necessary to regulate the amounts of resources and their
collection periods.

Currently the harvest of some species of palms is regulated, such as Euterpe edulis, in Brazil
[63], Chilensis jubaea, in Chile [64] and Deltoid iriartea, in Colombia [65], which requires
monitoring to ensure that communities comply with the regulations [47]. In the region of our
study, technicians of the Institute Chico Mendes for the Conservation of Biodiversity (ICMBio)
and the National Research and Bird Conservation Centre (CEMAVE) monitor the collection of
licuri leaves, to ensure the local availability of fruit for the Lear’s Macaw [34]. The artisans
reported that they obey the IBAMA Ordinance #191/2008 [41] but consider it a nuisance since
they believe that the licuri palm can support greater collecting pressure, as recorded in the
interview, "the more leaves we remove the more the plant produces." For the artisans, the
norm will either lead to greater rotation between areas, or an increase in the collecting areas;
thus, almost all the areas are considered preferential for collection.

Implications for conservation

Legal restrictions on the collection of target species have induced an adaptive response in the
communities Chuqué and Serra Branca, such as collecting the leaves in more areas, which
leads us to ask if the preferred collecting areas are really preferred in regions with legal
restrictions for accessing the resource?

From the perspective of the artisans, as the fruit is not used in artisanal practice, their activity
does not reduce the availability of that resource for the Lear’s Macaw (Fig. 2). In the opinion of
the artisans, the greater impact on the licuri palms is the use of the leaves and fruits for animal
feed, especially for livestock, because the farmers leave only a few leaves on the palm, mainly
during the dry season when pastures are reduced in the semiarid environment; this assertion
needs to be scientifically evaluated to develop guiding measures for livestock producers.

Additionally, this study also highlighted that dyeing licuri fibers involves the collection of a
variety of native plant species, suggesting that cascading problems may have negative impacts
on conservation, as reported in other studies [15-18]. Nevertheless, the relations of artisans
with licuri in the areas surrounding the ESEC Raso da Catarina and APA Serra Branca, can fit
into a pro-conservationist scenario because they: 1) obey the ordinance that restricts the
amount of resources collected yearly per plant; 2) have adopted nondestructive techniques
for the collection of the resource; and 3) have participated in orientation workshops for the
collection of resources, as recommended in the Management Plan of the ESEC Raso da
Catarina [44] and in the National Plan for the Conservation of the Lear’s Macaw [34].

Finally, our study showed that scientific studies are still needed to develop flexibility and
adjustments to guidelines and/or government policies for the sustainability of licuri palm
harvesting in the region. For future studies, the following topics are suggested: relations
between the number of collected leaves and fruit production; impacts of the preparation of
fiber on native forest species; amount of leaves collected per kilogram of produced fiber;
amount of fibers used in the production of each type of handicraft; and the yearly amount of
licuri leaves and fruits used to feed livestock and other domestic animals.

Tropical Conservation Science | ISSN 1940-0829 | Tropicalconservationscience.org
907



Mongabay.com Open Access Journal - Tropical Conservation Science Vol.8 (4): 893-911, 2015

Acknowledgements

The authors thank the licuri artisans from Santa Brigida Artisans Association, the Lear’s Macaw
Association from Chuqué and the Association of Lear Handicrafts from Serra Branca for their
active participation in this research. Regards to Mr. Edinalvo Santos for permission to use the
Lear’s Macaw pictures (a-c). Additionally, thanks to the NGO Environmental Conservation
Organization (ECO) for the very important logistical and operational support during field
activities, and its partners: Lymington Fundation, Loro Parque Fundacién, The Parrot Society
UK, Blue Macaws, Phoenix Landing, Parrots International, American Federation of Aviculture,
The Parrots Fund and Emerald Feathers and the Nutropica Company. Thanks to the Institute
Chico Mendes for the Conservation of Biodiversity (ICMBio) for the logistical support, the Bahia
State University for the PAC scholarship for the first author and to the CAPES for the financial
support - Process PROAP # 23038.008230/2010-75.

References

[1] Balick, M. J. 1984. Ethnobotany of palms in the neotropics. Advances in Economic Botany
1:9-23.

[2] Brokamp, G., Valderrama, N., Mittelbach, M., Grandez, R. C. A,, Barfod, A. S. and Weigend,
M. 2011. Trade in palm products in north-western South America. Botanical Review
77:571-606.

[3] Macia, M. J., Armesilla, P. J., Cdmara-Leret, R., Paniagua-Zambrana, N., Villalba, S., Balslev,
H. and Pardo-de-Santayana, M. 2011. Palm uses in northwestern South America: A
guantitative review. The Botanical Review 77:462-570.

[4] Araujo, F. R. and Lopes, M. A. 2012. Diversity of use and local knowledge of palms
(Arecaceae) in eastern Amazonia. Biodiversity and Conservation 21:487-501.

[5] Cdmara-Leret, R., Paniagua-Zambrana, N., Balslev, H. and Macia, M. J. 2014. Ethnobotanical
knowledge is vastly under-documented in Northwestern South America. PLoS ONE
9:e85794.

[6] Vieira, I. R. and Loiola, M. I. B. 2014. Percepcdao ambiental das artesds que usam as folhas
de carnaUba (Copernicia prunifera H.E. Moore, Arecaceae) na Area de Protecdo Ambiental
Delta do Parnaiba, Piaui, Brasil. Sociedade & Natureza 26:63-76.

[7] Paniagua-Zambrana, N. Y., Camara-Lerét, R., Bussmann, R. W. and Macia, M. J. 2014. The
influence of socio-economic factors on traditional knowledge: a cross scale comparison of
palm use in northwestern South America. Ecology and Society 19:9.

[8] Balslev, H., Knudsen, T. R., Byg, A., Kronborg, M. and Grandez, C. 2010. Traditional
knowledge, use, and management of Aphandra natalia (Arecaceae) in Amazonian Peru.
Economic Botany 64:55-67.

[9] Rufino, M. U. L., Costa, J. T. M,, Silva, V. A. and Andrade, L. H. C. 2008. Conhecimento e uso
do ouricuri (Syagrus coronata) e do babagu (Orbignya phalerata) em Buique, PE, Brasil.
Acta Botanica Brasilica 22:1141-1149.

[10] Crepaldi, I. C., Almeida-Muradian, L. B., Rios, M. D., Penteado, M. V. C. and Salatino, A.
2001. Composicao nutricional do fruto de licuri (Syagrus coronata (Martius) Beccari).
Revista Brasileira de Botanica 24:155-159.

[11] Macia, M. J. 2004. Multiplicity in palm uses by the Huaorani of Amazonian Ecuador.
Botanical Journal of the Linnean Society 144:149-159.

[12] Isaza, C., Bernal, R. and Howard, P. 2013. Use, production and conservation of palm fiber
in South America: A review. Journal of Human Ecology 42:69-93.

[13] Crepaldi, I. C., Salatino, A. and Rios, A. 2004. Syagrus coronata and Syagrus vagans:
Traditional exploitation in Bahia, Brazil. Palms 48:43-48.

[14] Martins, R. C., Filgueiras, T. S. and Albuquerque, U. P. 2012. Ethnobotany of Mauritia
flexuosa (Arecaceae) in a maroon community in central Brazil. Economic Botany 66:91-98.

Tropical Conservation Science | ISSN 1940-0829 | Tropicalconservationscience.org
908



Mongabay.com Open Access Journal - Tropical Conservation Science Vol.8 (4): 893-911, 2015

[15] Wessels, K. J., Mathieu, R., Erasmus, B. F. N., Asner, G. P, Smit, I. P. J., Van Aardt, J. A. N.,
Main, R., Fisher, J., Marais, W., Kennedy-Bowdoin, T., Knapp, D. E., Emerson, R. and
Jacobson, J. 2011. Impact of communal land use and conservation on woody vegetation
structure in the Lowveld savannas of South Africa. Forest Ecology and Management
261:19-29.

[16] Furukawa, T., Fujiwara, K., Kiboi, S. K. and Mutiso, P. B. C. 2011. Threshold change in forest
understory vegetation as a result of selective fuelwood extraction in Nairobi, Kenya. Forest
Ecology and Management 262:962-969.

[17] Hintz, W. D. and Garvey, J. E. 2012. Considering a species-loss domino-effect before
endangered species legislation and protected area implementation. Biodiversity and
Conservation 21:2017-2027.

[18] Azuma, D. L., Eskelson, B. N. I. and Thompson, J. L. 2014. Effects of rural residential
development on forest communities in Oregon and Washington, USA. Forest Ecology and
Management 330:183-191.

[19] Lépez-Acosta, J. C., Lascurain, M., Lépez-Binnqiist, C. and Covarrubias, M. 2014. Structure
and floristic composition of forest management systems associated with the edible fruit
tree Oecopetalum mexicanum in the Sierra de Misantla, Veracruz, México. Economic
Botany 68:44-58.

[20] Mdiller, J. G., Boubacar, R. and Guimbo, I. D. 2015. The “How"” and “Why” of Including
Gender and Age in Ethnobotanical Research and Community-Based Resource
Management. Ambio 44:67-78.

[21] Shackeroff, J. M. and Campbell, L. M. 2007. Traditional ecological knowledge in
conservation research: problems and prospects for their constructive engagement.
Conservation and Society 5:343-360.

[22] Cortés, W. A., Garcia, C. H., Ortiz, A. H., Bernal, J. G., Rodriguez, J. G. and Gutiérrez, L. L.
2010. Caracterizacion y usos tradicionales de productos forestales no maderables (PFNM)
en el corredor de conservaciéon Guantiva — La Rusia — Iguaque. Revista Colombia Forestal
13:117-140.

[23] Paniagua-Zambrana, N. Y. P., Byg, A., Svenning, J. C., Moraes, M., Grandez, C. and Balslev,
H. 2007. Diversity of palm uses in the western Amazon. Biodiversity and Conservation
16:2771-2787.

[24] Campos, J. L. A, Silva, T. L. L., Albuquerque, U. P., Peroni, N., Araudjo, E. L. prelo
Knowledge, use and management of the babassu palm (Attalea speciosa Mart. ex Spreng)
in Araripe region, northeastern Brazil. Economic Botany 69:1-11.

[25] Byg, A. and Balslev, H. 2004. Factors affecting local knowledge of palms in Nangaritza
Valley, Southeastern Ecuador. Journal of Ethnobiology 24:255-278.

[26] Martins, R. C., Filgueiras, T. S. and Albuquerque, U. P. 2014. Use and Diversity of Palm
(Arecaceae) Resources in Central Western Brazil. The Scientific World Journal 1D 942043,
14 pages.

[27] Monteiro, J. M., Albuquerque, U. P., Lins-Neto, E. M. F., Araujo, E. L. and Amorim, E. L. C.
2006. Use patterns and knowledge of medicinal species among two rural communities in
Brazil's semi-arid northeastern region. Journal of Ethnopharmacology 105:173-186.

[28] Fedele, G., Urech, Z. L., Rehnus, M. and Sorg, J. P. 2011. Impact of Women’s Harvest
Practices on Pandanus guillaumetii in Madagascar’'s Lowland Rainforests. Economic
Botany 65:158-168.

[29] Lucena, R. F., Medeiros, P. M., Araljo, E. L., Alves, A. G. and Albuquerque, U. P. 2012. The
ecological apparency hypothesis and the importance of useful plants in rural communities
from Northeastern Brazil: an assessment based on use value. Journal of Environmental
Management 96:106-115.

Tropical Conservation Science | ISSN 1940-0829 | Tropicalconservationscience.org
909



Mongabay.com Open Access Journal - Tropical Conservation Science Vol.8 (4): 893-911, 2015

[30] Maldonado, B., Caballero, J., Delgado-Salinas, A. and Lira, R. 2013. Relationship between
use value and ecological importance of floristic resources of seasonally Dry tropical forest
in the Balsas river basin, Mexico. Economic Botany 67:17-29.

[31] Lins-Neto, E. M. F., Peroni, N. and Albuquerque, U. P. 2010. Traditional Knowledge and
Management of Umbu (Spondias tuberosa, Anacardiaceae): An Endemic Species from the
Semi-Arid Region of Northeastern Brazil. Economic Botany 64:11-21.

[32] Noblick, L. R. 1991. The indigenous palms of the State of Bahia, Brazil. PhD Thesis,
University of lllinois, Chicago.

[33] Crepaldi, I. C., Negri, G., Salatino, A. and Costa-Neto, A. 2010. Syagrus coronata (licuri) e
Syagrus vagans (licurioba) (Arecaceae): fibras e ceras foliares de plantas de duas regides
da Bahia. Sitientibus 10:217-221.

[34] ICMBio. 2012. Plano de A¢do Nacional para a Conservagdo da Arara-azul-de-lear. 2 ed.
Brasilia: Instituto Chico Mendes de Conservacao e Biodiversidade, Brasil.

[35] Lorenzi, H., Noblick, L., Kahn, F. and Ferreira, E. 2010. Flora Brasileira: Arecaceae
(Palmeiras). Nova Odessa: Instituto Plantarum.

[36] Santos-Neto, J. R. and Camandaroba, M. 2008. Mapeamentos dos sitios de alimentacdo da
arara-azul-de-lear Anodorhynchus leari (Bonaparte, 1856). Ornithologia 3:1-17.

[37] Johnson, D. 1996. Palms: Their Conservation and Sustained Utilization. ITUCN, World
Conservation Union, Gland, Switzerland.

[38] Silva-Neto, G., Sousa, A. and Santos-Neto, J. 2012. Novas informacGes sobre a dieta da
arara-azul-de-lear, Anodorhynchus leari Bonaparte, 1856 (Aves, Psittacidae). Ornithologia
5:1-5.

[39] Pacifico, E. C., Barbosa, E. A., Filadelfo, T., Oliveira, K. G., Silveira, L. F. and Tella, J. L. 2014.
Breeding to non-reeding population ratio and breeding performance of the globally
Endangered Lear's Macaw Anodorhynchus leari: Conservation and monitoring
implications. Bird Conservation International 24:466-476.

[40] IUCN. 2013 IUCN Red List of Threatened Species. <www.iucnredlist.org>. Acesso em:
[08/06/2013].

[41] IBAMA. 2008a Instrugdo Normativa n? 191/2008. http// www.ibama.gov.br /legislacdo.
Acesso em 18/02/2014.

[42] Velloso, L., Sampaio, E. V. S. B. and Pareyn, F. G. C. 2002. ECORREGIOES Propostas para o
Bioma Caatinga. Recife: Associacdo Plantas do Nordeste.

[43] Melo, J. I. M., Medeiros, A. |., Sousa, R. T. M., Barbosa, L. M. M. A. and Andrade, W. M.
2010. Verbenaceae sensu lato em um trecho da ESEC Raso da Catarina, Bahia, Brasil.
Revista Caatinga 23:41-47.

[44] IBAMA. 2008b Plano de Manejo: Estacéio Ecoldgica Raso de Catarina/ Pdes Maria Luiza
Nogueira e Dias, Inés de Fatima Oliveira. Brasilia.

[45] Byg, A. and Balslev, H. 2001a Traditional knowledge of Dypsis fibrosa (Arecaceae) in
Eastern Madagascar. Economic Botany 55:263-275.

[46] Byg, A. and Balslev, H. 2001b Diversity and use of palms in Zahamena, eastern
Madagascar. Biodiversity & Conservation 10:951-970.

[47] Bernal, R., Torres, C., Garcia, N., Isaza, C., Navarro, J., Vallejo, M. |., Galeano, G. and
Balslev, H. 2011. Palm management in South America. The Botanical Review 77:607-646.

[48] Santos, R. S. and Coelho-Ferreira, M. 2011. Artefatos de miriti (Mauritia flexuosa L.f.) em
Abaetetuba, Pard: da producdo a comercializagdo. Boletim Museu Paranaense Emilio
Goeldi Ciéncias Humanas 6:559-571.

[49] Santos, R. S. and Coelho-Ferreira, M. 2012. Estudo etnobotanico de Mauritia flexuosa L.f.
(Arecaceae) em comunidades ribeirinhas do Municipio de Abaetetuba, Pard, Brasil. Acta
Amazénica 42:1-10.

[50] Ashley, C. and Barnes, J. 1996. Wildlife Use for Economic Gain the potential for wildlife to
contribute to development in Namibia.23p.

Tropical Conservation Science | ISSN 1940-0829 | Tropicalconservationscience.org
910


http://www.ibama/

Mongabay.com Open Access Journal - Tropical Conservation Science Vol.8 (4): 893-911, 2015

[51] Belcher, B., Ruiz-Perez, M. and Achdiawan, R. 2005. Global patterns and trends in the use
and management of commercial NTFs: Implications for livelihoods and conservation.
World Development 33:1435-1452.

[52] Garcia, N., Galeano, G., Bernal, R. and Balslev, H. 2013. Management of Astrocaryum
standleyanum (Arecaceae) for handicraft production in Colombia. Ethnobotany Research
and Applications 11:85-101.

[53] Bernal, R., Galeano, G., Garcia, N. and Palacios, A. 2013. Botswanan palm basketry among
the Wounaanof western Colombia: lessons from an intercontinental technology transfer.
Tropical Conservation Science 6:221-229.

[54] Godoy, R., Reyes-Garcia, V., Broesch, J., Fitzpatrick, I. C., Giovarmini, P., Rodriguez, M. R.
M., Huanca, T., Leonard, W. R., McDade,T. W., Tanner, S. and TAPS, Bolivia Study Team.
2009. Long-term (secular) change of ethnobotanical knowledge of useful plants:
Separating cohort and age effects. Journal of Anthropological Research 65:51-67.

[55] Garcia, N., Galeano, G., Mesa, L., Castafio, N., Balslev, H. and Bernal, R. 2015.
Management of the palm Astrocaryum chambira Burret (Arecaceae) in northwest
Amazon. Acta Botanica Brasilica 29:45-57.

[56] Byg, A., Vormisto, J. and Balslev, H. 2006. Using the useful: characteristics of used palms in
south-eastern Ecuador. Environment, Development and Sustainability 8:495-506.

[57] Stanley, D., Voeks R. and Short L. 2012. Is Non-Timber Forest Product Harvest Sustainable
in the Less Developed World? A Systematic Review of the Recent Economic and Ecological
Literature. Ethnobiology and Conservation 1: 1-39.

[58] Kronborg, M., Grandez, C. A., Ferreira, E. and Balslev, H. 2008. Aphandra natalia
(Arecaceae) - a little known source of piassaba fibers from the western Amazon. Revista
Peruana de Biologia 15:103-113.

[59] Linares, E. L., Galeano, G., Garcia, N. and Figueroa, Y. 2008. Fibras vegetales empleadas en
artesanias en Colombia. Artesanias de Colombia S.A. — Instituto de Ciencias Naturales de la
Universidad Nacional de Colombia, Bogota.

[60] Fadiman, M. G. 2003. Fibers from the Forest: Mestizo, Afro-Ecuadorian and Chachi
ethnobotany of Piquigua (Heteropsis ecuadorensis, Araceae) and Mocora (Astrocaryum
standleyanum, Arecaceae) in Northwestern Ecuador. Ph. D. Thesis, University of Texas,
Austin.

[61] Holm Jensen, O. and Balslev, H. 1995. Ethnobotany of the fiber palm Astrocaryum
chambira (Arecaceae) in Amazonian Ecuador. Economic Botany 49:309-319.

[62] Vormisto, J. 2002. Making and marketing chambira hammocks and bags in the village of
Brillo Nuevo, Northeastern Peru. Economic Botany 56:27-40.

[63] Reis, M. S., Fantini, A. C., Nodari, R. O., Reis, A., Guerra, M. P. and Mantovani, A. 2000.
Management and conservation of natural populations in Atlantic rain forest: The case
study of palm heart (Euterpe edulis Martius). Biotropica 32:894-902.

[64] Gonzdlez L. A., Bustamante, R. O., Navarro, R. M, Herrera, M. A. and Ibafiez, M. T. 2009.
Ecology and management of the Chilean Palm (Jubaea chilensis): History, current situation
and perspective. Palms 53:68-74.

[65] Corpoamazonia 2006. Resolucién N° 1245 del 19 de diciembre de 2006. Por medio de la
cual sereglamenta el aprovechamiento de la Palma chonta o bombona Iriartea deltoidea
Ruiz & Pavon) y sedefinen los términos de referencia para la elaboracion de planes de
manejo, aprovechamiento yestudios técnicos. http://www.corpoamazonia. gov.br/
download/Resoluciones/2006/res-1245-06.pdf. Acessado em janeiro 18, 2015.

Tropical Conservation Science | ISSN 1940-0829 | Tropicalconservationscience.org
911



