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ABSTRACT

Documenting the ethnobotanical knowledge of populations living in protected areas is important both for science and
for the effective conservation of these areas, as it can help to clarify the level of dependency that human communities
have on local plant resources. Babassu (Attalea speciosa, Arecaceae) is one of the most important non-timber forest
resources of rural communities in the Amazon. We explored the ethnobotanical knowledge and uses of babassu by
riverine populations inhabiting the Tucurui Lake Protected Areas Mosaic in the eastern Amazon, by examining the
diversity, purposes and descriptions of its uses and aspects of its extraction. Data were collected in 2010 and 2014
from 193 families. A total of 1,226 use records were cited representing 60 different uses. Records were classified
into nine use-categories; utensils and tools was the most important category, followed by construction and human
food. The use with the greatest purpose consensus value among the informants was thatch. Babassu proved to be an
important resource for the livelihood of the local communities in providing shelter, food and reliable energy. Most
informants lacked knowledge about sustainable practices and management of this resource.
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Introduction

Considering the human populations living within or
near conservation areas, local ecological knowledge can
be of great value in management proposals based on the
principles of local participation and sustainability (Sillitoe
1998; Huntington 2000). Ethnobotanical information can
clarify the level of dependency of a community in relation
to local plant resources, and provide information about
the consequences of certain types of resource exploitation
(Phillips 1996).

Palm trees of the family Arecaceae are one of the major
non-timber forest resources for local populations. Their
importance to local communities has been demonstrated

in numerous studies in the Neotropics (Rocha & Silva 2005;
Albén et al. 2008; Nascimento 2010; Aradjo & Lopes 2012).
This plant family is possibly the most commonly used by
Amerindians and rural populations in the Amazon (Plotkin
& Balick 1984; Borchsenius et al. 1998; Macia et al. 2011;
Paniagua-Zambrana et al. 2015) and has a key role in the
subsistence strategies of many communities (Anderson
1991; Byg & Balslev 2004). Research on the local perception
of the importance of palm trees is of great interest because
it can support successful practices for the conservation of
the biological environment (Byg & Balslev 2001).
Socioeconomic factors affect the distribution of
ethnobotanical knowledge of palms used by informants.
Knowledge about these relationships has a practical

Instituto de Estudos em Desenvolvimento Agrario e Regional, Universidade Federal do Sul e Sudeste do Pard, Avenida dos Ipés - Cidade

Universitaria s/n, 68507-765, Maraba, PA, Brazil

2Nucleo de Altos Estudos Amazénicos, Universidade Federal do Pard, Rua Augusto Corréa, 01, 66075-110, Belém, PA, Brazil
3Instituto de Ciéncias Bioldgicas, Universidade Federal do Par4, Rua Augusto Corréa, 01, 66075-110, Belém, PA, Brazil
* Universidade Federal Rural da Amazonia, Rua Jo4o Pessoa, 113, 68700-030, Capanema, PA, Brazil

* Corresponding author: fabioaraujo@unifesspa.edu.br

AN



Fabio Ribeiro Araujo, Sol Elizabeth Gonzalez-Pérez,
Maria Aparecida Lopes and Ismael de Jesus Matos Viégas

importance for the sustainable use and conservation
of forest biodiversity, because it clarifies which social
groups depend most on these natural resources and also
underscores the mechanisms that cause their exploitation
(Byg & Balslev 2004).

Among the species of the family, the babassu (Attalea
speciosa) stands out as one of the most abundant palm trees
in the Amazon. It is distributed widely in the southern part
of the region, from the Atlantic Ocean to Bolivia (Balick
& Pinheiro 2000), especially in the eastern part of the
Amazon, in the transition zones between the rainforest
biome and the semi-arid of northeastern Brazil (May et
al. 1985; Meirelles 2004). It can occur in low densities,
in mature forests, or in high densities, in large degraded
areas where it is considered a pioneer and dominant species
(Anderson et al. 1991). The fact that all palm parts are
useful is what makes this such an important palm tree for
the livelihood of many traditional communities (Lima et al.
2003; Campos et al. 2015). The leaves are used for thatch
to support roof structures (Rezende et al. 2010), in various
crafts and household items (Corréa et al. 2010), walls of
homes and animal facilities, and as a fertilizer (Nascimento
et al. 2009). The fruits are used as food, raw material for
cosmetics, drugs and as a fuel source (Lima et al. 2003).

Given the importance of the family, it is vital, from
a scientific point of view as well as an economic and
conservationist one, to learn more about the local needs
which are being met by palm products, how these are used,
which social groups are more dependent on palm resources,
or how palms are extracted (Rufino et al. 2008).

This study aims to explore the ethnobotanical knowledge
of the babassu, by characterizing its uses regarding diversity
and purpose, describing the forms of use and exploitation,
and evaluating how socioeconomic factors affect the
distribution of knowledge in riverine populations inhabiting
the Tucurui Lake Protected Areas Mosaic - eastern Amazon.

We expect, as a result of this study, that most of the uses
will be concentrated and more diverse in the categories of
utensils and tools and construction, with most intense use
of leaves and seeds, respectively. In addition, we predict
that the knowledge of babassu use will be more influenced
by the economic activity of the informants.

Materials and Methods

Study area

The Tucurui hydroelectric station is located on the
Tocantins River in Para state, eastern Brazilian Amazonia.
The river was dammed in 1985 and about 2875 km? of forest
was flooded, causing changes in regional ecosystems and
landscapes, including the formation of the actual reservoir
and various islands made from higher non-flooded ground.

Since 1984, several Protected Areas have been created
by the state government in the area of influence of the
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reservoir, composing in 2002 the Lake Tucurui Protected
Areas Mosaic (PAM) (Jatoba 2006). The PAM includes
areas with different levels of protection of the biota: an
Environmental Protection Area (EPA) and two Sustainable
Development Reserves (SDR), where sustainable resource
use is encouraged, and two zones of Wildlife Conservation
(ZWC), which are strictly Protected Areas (Fig. 1). The original
vegetation in the Lake Tucurui PAM was predominantly
open rainforest, however, even before the river was dammed,
several areas of human influence already existed, which
included fallow fields (secondary forest), cultivation, bare
soil and pastures (Ohashi et al. 2004).

The region is occupied by groups of riverine populations,
which may be dispersed or in communities, and rural
properties of various sizes along the extension of the
EPA (Aradjo 2009). The population is estimated to be
approximately 6,500 inhabitants, with two regions with
the highest concentration of occupation of the islands: SDR
Alcobaca (2,677 inhabitants) e SDR Pucurui-Arario (1,389
inhabitants) (SECTAM 2002). The activities performed
by these populations are directly related to subsistence
activities such as extraction of natural resources, agriculture
and fishing (Jatoba 2006). Most of the residents do not have
any formal education and do not benefit from essential
public services such as water supply and drainage or
universal services such as electricity, education and health
(Ravena et al. 2009).

Ethnobotanical data and Socio-economic variables

We based the study on interviews that were made
with household heads who were present in their homes
throughout the study in an accidental manner (Albuquerque
etal. 2008). The interviews were conducted from February
to March 2010 and in June 2014, with 193 families that
inhabit the Tucurui Lake Protected Areas Mosaic. In 2010,
37 interviews were lost in a boat accident on the lake, which
were only restored in 2014 after again interviewing the same
household heads for which the information had been lost.

We tried to distribute the interviews along the whole
reservoir and on both banks, and included all types of
Protected Areas, particularly those that allow the use of
natural resources (SDR and EPA). The research was authorized
by the relevant government agencies (Environmental
Department of the state of Par4, authorization n. 018/2009)
and all respondents agreed to participate in the study after
being informed of its goal.

The questionnaire consisted of semi-structured
interviews about the knowledge and use of babassu with
an introductory part containing the informant’s personal
data and socioeconomic characteristics (gender, age, federal
state of birth, productive activity), and another part with
questions related to aspects of the knowledge and use of
palms in the study area (number of known uses, use purpose,
plant parts used and form of exploitation).
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Figure 1. Map showing the location and boundaries of the Tucurui Lake Protected Areas Mosaic. Black dots indicate locations where
interviews were conducted and the number of interviews in each; EPA - Environmental Protection Area; SDR - Sustainable Development

Reserve; ZWC - Zone of Wildlife Conservation.

The species was photographed and identified in the field
by consulting the specialized literature (Henderson 1995;
Lorenzi et al. 2010) and later confirmed by experts of the
graduate course in Botany at the Federal Rural University of
Amazonia and Herbarium Jo4do Mur¢a Pires of the Museu
Paraense Emilio Goeldi (MG), Belém, Para (Fig. 2).

Data analyses

Uses reported by informants were classified into use
categories and subcategories according to Macia et al.
(2011) that in a review article on the use of palm trees
on the western portion of South America, classified the
ethnobotanical uses in ten categories each divided into
subcategories, with ethnobotanical information unclassified
in previous subcategories inserted into ‘other’.

To determine how the species is used and which aspects
of use contributes to importance according to informants
of the Tucurui Lake PAM we calculated the Use-diversity
Value (UDV) index, that measures the importance of an use
category and how each category contributes to the total use
value, obtained from the number of recorded indications for
a category divided by the total number of indications for all

categories; Purpose Consensus Value (PCs) which measures
the degree of agreement among informants concerning the
use purpose, both based on Byg & Balslev (2001), and Useful
Plant Part Values (PPV) index, indicating which plant parts
are more intensively used, obtained from the total number
of citations reported for each part of the plant divided by
the total number of citations for all plant parts, according
to Gomez-Beloz (2002).

We used the Kolmogorov-Smirnov test to assess
normality of distribution of knowledge of the babassu
among the informants, and we conducted multiple
regressions to evaluate the effect of socioeconomic factors
on the knowledge of the use of the babassu as cited by
the informants. In the regressions, we considered the
socioeconomic data as independent variables and the
measures of knowledge as dependent variables. We also
performed a nonparametric test (Kruskal-Wallis) between
the socioeconomic variables that showed greater effect on the
knowledge in the regressions, to specify the socioeconomic
variable that most influences the accumulation of knowledge
of palms, from the comparison of sample means using
Dunn’s method. All tests were performed in BioEstat 5.3
software.
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Figure 2. Photographic documentation of the species in the field. A) babassu palm; B) cluster of babassu palms; C) external aspect

of the babassu fruit; D) internal aspect of the babassu fruit.

Results and discussion

Socioeconomic aspects of the informants

The set of informants included 77 women and 116 men
and the age varied between 17 and 79 years, the majority
varying from 26 to 55 years. In most families, fishing is the
only productive activity (66%), but some families combine
fishing and agriculture (25%) and others practice only
agriculture (9%). The origin of the interviewees is diverse:
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45% are from the state of Para, 44% from the Brazilian
northeast region, especially from the neighboring Maranhio
state, and 11% from other parts of the country. A total of
75% of the interviewees have been living in the study area
from six to 25 years, 16% from one to five years, and 9%
have been living on the margins of the Tocantins River
from 26 to 55 years. Ravena et al. (2009) and Piratoba
(2014) recorded intense social mobility in the community
at Lake Tucurui PAM, resulting in a population that has
been formed only recently, with fishing as the main current
economic attraction.
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Diversity of babassu use

We recorded 1,226 citations about the use of babassu,
grouped into 60 different uses, which were classified into
nine use categories: utensils and tools, environmental uses,
construction, human food, animal food, fuel, medicinal,
cultural uses and other uses (Tab.1). Other studies in
different regions of the Amazon attest to the use of this
palm tree in these categories, such as Arruda et al. (2014)
in quilombos, Gonzalez-Pérez et al. (2012) in the Terra
Indigena Las Casas Mebéngokre-Kayapé in the southwest
and southeast of the Brazilian Amazon, respectively, and

Paniagua-Zambrana (2005) in the Madidi region in Bolivia.

The most prominent use categories were utensils
and tools, evidenced by the higher UDV, followed by
construction and human food (Tab. 2). Campos et al. (2015),
while studying the babassu oil extractive communities in
northeastern Brazil, also registered the highest UDV in all
three categories in the same order of importance presented
here, however, the uses that we classified as utensils and
tools were presented as handicrafts in Campos et al. (2015).

All respondents knew and used the species with an
average of six listed uses, ranging from one to 19 uses. The
most important use indicated by the degree of agreement

Table 1. Types of babassu uses classified into nine categories of use indicating the subcategory of use, plant part used, the number
of citations for each different use, in descending order of the number of citations per category.

Use category Use subcategory Types of babassu uses Plant Part Number of citations
98

Basket Leaves
Fans Leaves 35!
Mats Leaves 58]
Sieves Leaves 16
Domestic Utensils
Broom Leaves 8
Hamper Leaves
Feeder to animals Spathe 2
Utensils and Tools Shelf Stem 1
Matapi (trap for shrimp) Leaves 57
Hunting and Fishing Tools . . .
Camaroeira (nurseries for shrimp) Leaves 27
Bowl to food Spathe 1
Insect repellent Fruit (endocarp) 30
Wrappers
PP Soap Fruit (seed oil) 26
Nests of domestic birds Leaves 19
Other Birdcage Leaves 1
Environmental Uses  Soil Improvers Organic fertilizer Stem 11
Walls Leaves 85
Walls Stem 36
Houses
Wall for animal installations Stem 7
Floor Stem 2
Construction Thatched roof Leaves 165
Thatch Ridge Leaves 1
Roof to henhouse Leaves 1
Palisade wall Leaves 16
Other X
Washbasin Leaves 1
oil Oil Fruit (seed) 118
Coconut milk Fruit (seed) 111
Coconut in natura Fruit (seed) 18
Heart of palm Meristem 16
Human Food . . .
Food Mesocarp triturated in milk Fruit (mesocarp) 12
Porridge Fruit (mesocarp) 4
Coconut candy Fruit (seed) 3
Seed bagasse for beiju Fruit (seed) 1
Fodder Feed for animals Fruit (seed) 2
Animal Food . . .
Fish Bait Bait shrimp Fruit (seed) 1
Fuel Firewood Cooking food Fruit (endocarp) 93
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Use category Use subcategory Types of babassu uses Plant Part Number of citations
19

Medicinal

Cultural Uses

Other Uses

Blood and
Cardio-vascular System

Dental Health

Digestive System

Infections and
Infestations

Muscular-Skeletal
System

Poisoning

Reproductive System
and Reproductive
Health

Sensory System

Skin and Subcutaneous
Tissue

Not Specified

Cosmetics

Miscellaneous

Blood coagulation

Hemorrhoids

Toothache
Gastritis
Laxative

Hepatitis

Vermifuge

Osteoporosis

Bite of spiders

Female genital inflammation

Eye infection
Myiasis
Skin infection
Mycosis
Analgesic
Anti-inflammatory
Anti-inflammatory
Antithermic
Hair moisturizing
Sale
Beetle larvae*
Earache
Bait for fish

Hair moisturizing

Leaves

Fruit (seed oil)

Fruit (endocarp)
Fruit (mesocarp)
Fruit (seed oil)

Fruit (mesocarp)

Fruit (seed oil)

Fruit (mesocarp)

Fruit (seed)

Fruit (seed oil)

Fruit (liquid albumen)
Fruit (seed oil)
Fruit (seed oil)
Fruit (seed oil)

Fruit (endocarp)
Fruit (endocarp)
Fruit (seed oil)
Fruit (endocarp)
Fruit (seed oil)
Fruit (seed oil)
Larva*

Oil of larva*
Larvae of beetle*

Oil of larva*

S

24
6

R R R N R R R R B R PR NN R

* Larva of the beetle Pachymerus nucleorum which develops inside the seed of the coconut.

Table 2. Use-diversity values (UDV) for use categories of babassu ~ Table 3. Purpose consensus value (PCs) for the ten main babassu
indicated by informants of the Tucurui Lake PAM. uses determined by informants of the Tucurui Lake PAM.

N° different uses v e | e

Utensils and tools 15 0.126 Thatch 0.0181
Construction 9 0.066 oil 0.0093
Human Food 8 0.053 Coconut milk 0.0082
Fuel 1 0.006 Basket 0.0064
Medicinal 18 0.004 Fans 0.0060
Environmental uses 1 0.001 Cooking food 0.0058
Other Use 5 0.001 Walls 0.0048
Animal food 2 0.001 Matapi (trap for shrimp) 0.0022
Cultural Use 1 0.001 Mats 0.0019

Walls 0.0009

among respondents on the use purpose is thatch, which
obtained the highest PCs (Tab. 3). Campos et al. (2015)

recorded thatch as the most common use in two rural

Utensils and tools

The category with the most use citations was utensils
communities of babassu extrativists in northeastern Brazil. ~ and tools (436), and leaves were the main part of the plant
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used, corresponding to 86% of the citations. Leaves are
used to make baskets with different shapes and purposes,
such as for transporting products collected in the forest,
produced on the farm and fished, or to store food. They
are also used for making bird nests, fans, sieves and mats,
which often replace mattresses.

Babassu utensils are also important in fishing, the
main economic activity of the riverine community in the
Tucurui Lake Protected Areas Mosaic. Ninety-four percent
of respondents subsist from fishing, either exclusively or in
combination with other activities. Fishing for Amazonian
shrimp (Macrobrachium amazonicum) is an important
activity for the economy and livelihood of the inhabitants
of the Tucurui Lake PAM. The capture is performed with
a trap, called ‘matapi’, made from the babassu petiole. It
has a cylindrical shape closed at the ends with cones. After
capturing the shrimps, these are deposited in nurseries,
called ‘camaroeiras’, made from the same material as the
matapi.

Aratjo et al. (2014), while researching fishing and shrimp
capture procedures in the Amazon downstream from the
Tucurui hydroelectric station, demonstrated that the matapi
stands out as the main utensil used: of 126 respondents,
72% reported using only the matapi for shrimp capture.

Construction

The most common use in this category is thatched roof.
Eighty-five percent of respondents live in houses with roofs
made from babassu leaves, 37% in homes with walls made
of leaves and 15% in mud houses with internal structures
made of slats taken from the stem.

In the Brazilian Amazon, babassu has been pointed
out by several studies as the main building resource for
traditional populations and forest dwellers and for rural
communities. In the eastern part of the biome, these include
indigenous communities such as the Apinajé and Guajajara
(Balick 1988), the Guaja (Forline 2000), the Xicrin (Fuerst
2006), the Mebéngokre-Kayap6 (Gonzélez-Pérez et al. 2012),
the Kraho (Nascimento et al. 2009), and non-indigenous
rural populations, such as the coconut-breaking women
from Maranh&o (Shiraishi 1999). Other examples include
the Sateré-Mawé (Coelho-Ferreira 1994) in the west and
the quilombo communities of Mato Grosso do Sul (Arruda
etal 2014).

For legal, economic and cultural reasons, babassu is
the primary building resource of the inhabitants of the
Tucurui Lake PAM. Logging is illegal in almost all of the
Protected Areas of the Tucurui Lake Protected Areas Mosaic
(Para 2002). Logging is costly and demands a minimal
infrastructure, including equipment, such as chainsaws,
and fuel consumption. On the other hand, the absence of
specific legal restrictions and inspection of the exploration
of babassu in the Tucurui Lake PAM is possibly another
factor that influences the choice of this palm as the main

Acta Botanica Brasilica- 30(2): 193-204. April-June 2016

construction resource by the inhabitants. Most of the
population (44%) comes from the Brazilian northeast,
especially from the states of Maranh&o and Piaui, where
there are oligarchic formations of this palm tree, strongly
linked to the livelihood and culture of the people (Barbieri
2004).

Human Food

The fruit is the main part of the palm used for food, and
oil is the main product derived from the seed, with 50.8%
of the respondents confirming its everyday use in cooking.
Babassu is widely used in the Amazon and northeastern
Brazil for this purpose and is considered the world’s leading
source of wild oil for domestic use (Lorenzi et al. 1996).

All respondents attest that the fruit collection is
independent of gender, while oil extraction is carried out
almost exclusively by women. This division of labor is
repeated in other cultures in the Amazon (Shiraishi 1999;
Gonzalez-Pérez et al. 2012; Arruda et al. 2014). The seed
is also consumed when processed with water. The mixture,
called ‘coconut milk’, is used in the preparation of cooked
meals, mainly fish, with 47.8% of respondents stating that
this is part of their weekly meals. Other uses of the seed are
less frequent, such as its direct raw consumption or when
it is crushed to prepare confections, such as coconut candy.

The dry mesocarp is ground and sieved, originating the
“babassu powder” that is mixed with milk as a drink or
used as a substitute for wheat flour in the formulation of
cakes and porridge. Another type of food use cited is the
consumption of the apical meristem, called the palm heart.
This form of consumption, common in the Amazon and in
the northeast (Posey 1987; Rufino et al. 2008), involves the
death of the plant. However, respondents claim that the
palm trees are not felled for this purpose, and the use of
meristem for food occurs when the palm is felled for other
purposes, such as using the stem for buildings. They also
state that the consumption of palm heart is sporadic and its
frequency has diminished, because its extraction is a very
labor intensive activity. This decrease was also recorded in
quilombo communities of Mato Grosso (Arruda et al. 2014).

Fuel

The charcoal made from woody babassu endocarp is the
only source of fuel for 40% of informants. Mainly used for
cooking food, it helps to reduce excessive gathering of wood
for these purposes in the forests of the Tucurui Lake PAM.
Several studies attest to the use of this important energy
source by rural communities in the regions in which it
occurs (May et al. 1985; Gonzélez-Pérez et al. 2012; Rufino
et al. 2008; Arruda et al. 2014). According to Albiero et al.
(2007), babassu coal is the only source of fuel in various
regions of northeastern Brazil.

The quality of babassu coal, added to the high price of
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coal from the wood of plants, and legal restrictions on the
use of the latter, attracted the interest of steel companies
based in southeastern Brazilian Amazonia who used
babassu coal instead of coal from native trees. Between
1999 and 2007 the marketing of babassu coal for the steel
industry was a supplementary income generating activity
for approximately 33% of the informants.

Medicinal

The largest number of different uses was cited in the
medicinal category; altogether 18 different uses with 76
citations. The use of babassu in folk medicine has been
recorded by numerous studies that have indicated the use
of many products derived from this plant by various local
populations (Plotkin & Balick 1984; Forline 2000; Lépez et
al. 2011; Sousa et al. 2011; Arruda et al. 2014). In addition,
several studies of preclinical analysis contributed to the
validation of this knowledge, attesting its anti-inflammatory
action (Silva & Parente 2001), immunomodulatory action
(Nascimento et al. 2006), antitumor activity (Fortes et al.
2009; Souza et al. 2011), and its use for stimulating the
production of lymphocytes (Barroqueiro 2001) as well as
its analgesic effect (Pinheiro et al. 2012).

The fruit was the most important plant part for
medicinal purposes, resin endocarp being its main by-
product with the highest number of citations (27) being the
relief of toothache its most quoted use. The ingestion of the
triturated mesocarp, dried and mixed with water, was cited
in combating gastritis, hepatitis and osteoporosis, and in the
form of a poultice in cases of mycosis. Sousa et al. (2011) also
reported the use of mesocarp powder for various therapeutic
purposes in six rural communities of coconut breakers in
Maranhdo. The main uses were to treat gastritis, general
inflammation and leukorrhea. Studies have demonstrated
the effectiveness of the aqueous layer of babassu mesocarp
for gastric (Batista et al. 2006) and skin healing (Maciel et
al. 2007), supporting their therapeutic use.

The oil extracted from the seed is used after being refined
as well as the residue called ‘borra’ which, according to
respondents, is stronger and toxic. The refined form is used
in the treatment of hemorrhoids, skin infections and as a
general anti-inflammatory drug, and the ‘borra’ is used as
a laxative, worm medicine, and for combating myiasis and
female genital inflammation, such as leukorrhea. Sousa et
al. (2011) reported the use of oil and ‘borra’in the treatment
of female genital tract inflammations and various skin
infections. Balick (1984) also reported the use of oil as worm
medicine and as an expectorant by traditional communities
in Bolivia.

The liquid albumen, taken from the immature fruit, was
quoted as being used to treat eye infections and the juice
of the unripe petiole had the second highest use citation
in the medicinal category, being used to stop hemorrhages.
The seed bagasse is also used for spider bites, with direct
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application to the bite site.

Animal Food. Cultural and Environmental Use

Babassu is also used as animal food, for which the only
use cited is feeding domestic birds. Its use to attract the
shrimp into the matapi was also recorded - for this, babassu
seed crumbs are used, wrapped in cupuassu (Theobroma
grandiflorum), cacao (Theobroma cacao) or banana (Musa
sp.) leaves.

Regarding the cultural use of babassu by the riverine
communities, the removal of babassu oil from the fruit is
cited for hair moisturizing purposes. Babassu oil is applied
directly to the hair. Gonzalez-Pérez et al. (2012) show that
for the Kayap6 indigenous people the most cited use of
babassu oil is as a cosmetic; the Kayapods spread it over the
skin so that it becomes “beautiful and fragrant.”

Referring to environmental use, after decomposition on
the forest floor the stipe is used as an organic fertilizer called
“pau” that is mixed with the soil of small vegetable grown
for family consumption. The practice is not widespread
among the informants; only eleven citations of this use
were recorded. This use was also recorded with few citations
in studies in other parts of the country, such as in Campos
et al. (2015) for extractive communities in the northeast
and Nascimento et al. (2009) for indigenous people in the
central region.

Other uses

The trade of babassu derivatives is insignificant in the
Tucurui Lake Protected Areas Mosaic, with the sporadic sale
of babassu oil having only been reported for four families.
The sale happens when there are opportunities to go to
neighboring villages and towns and the amount traded is
small; four to six liters are transported each time, generally
once a month. This data is corroborated by Jatob4 (2006),
who reported that non-timber extraction is poorly practiced
in the Tucurui Lake PAM and is designed mainly for family
consumption, being commercialized only sporadically. This
shows that the palm has an almost exclusive subsistence
role for the inhabitants of the surveyed area.

Indirect babassu uses also occur, such as the use of larvae
of the beetle Pachymerus nucleorum that develops inside the
fruit, instead of the seed. It can be used directly in human
food or used as bait for fish, and the oil removed from the
larvae by heating has medicinal (analgesic for earaches)
and aesthetic (capillary moisture) uses.

Resources extraction and management

In the Tucurui Lake PAM, the plant parts most
intensively used are the fruits and leaves, evidenced by the
higher PPV values (Tab. 4). Other studies on babassu use in
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Table 4. Useful Plant Part Values (PPV) for babassu determined
by the uses of the inhabitants of the Tucurui Lake PAM.

Plant part PPV

Fruit 0.554
Leaves 0.304
Stipe 0.089
Spata 0.036
Meristem 0.018

Brazil also recorded a use concentration in fruits and leaves
showing a high PPV, in western quilombos (Martins et al.
2014); an indigenous group in the north (Gonzélez-Pérez
etal. 2012) and extractivist communities in the northeast
(Campos et al. 2015).

Eighty-two percent of the informants state that
extraction does not meet management criteria, and all
claim to be unaware of technical guidelines for good non-
timber forest management practices for the species, such as
how many and which leaves should be removed per plant,
the minimum number of palm trees that should remain
per hectare or how much fruit should be left in the forest
for recruitment of the species.

Construction is probably the use category that most
increases the exploration pressure on the species in the study
area, and thatch is the category with most intensive use,
as already described, with widespread use and the highest
PCs value among the informants. In the study area, each
family uses 200-350 babassu leaves per thatch, which are
replaced every two or three years, creating a continuous
demand. The leaves are removed from both mature and
juvenile palms.

According to the respondents, in regions where the
occurrence of the plantis low and there are large individuals,
it is common to overthrow the whole plant in order to make

complete use of the leaves. The respondents claim that the
resource is scarce or non-existent in many parts of the study
area; 31 of these, all residents of the SDR Pucurui-Arario
stated that they traveled up to 25 km in boats in search of
babassu elsewhere.

The information that the distribution of babassu is not
uniform across the Tucurui Lake Protected Areas Mosaic is
supported by Kahn (1986), who carried out inventories of
palm trees in eight forest areas spread over 200 km on both
banks of the Tocantins River, in areas currently submerged
by the reservoir. The species was recorded in three of the
eight surveyed areas, all in the southern part of the study
area, more concentrated on the left bank (upstream to
downstream direction).

Distribution of knowledge among the informants

The distribution of knowledge about babassu, in terms
of number of uses known by the informants, showed a
non-normal distribution (Kolmogorov - Smirnov d: 0.172,
p <0.01), which indicates that knowledge of palms is not
homogeneously distributed among the residents of the
study area, where most of the respondents know a higher
or lower number than the average listed uses.

Socioeconomic factors that most influence the
knowledge of babassu were gender and economic activity
of the responders. Other factors also contributed but with
lower significance, such as the amount of time living in the
study area and age of the informant (Tab. 5).

The time living in the study area and the age of the
informant were directly related with the knowledge of
babassu, indicating that older informants know more uses
than young residents. This difference may be related to the
gradual accumulation of knowledge throughout life and the
erosion of knowledge (Phillips & Gentry 1993).

Table 5. Relationship between knowledge of the informants (Number of known uses, number of uses per category) and the socioeconomic
characteristics of the informants. We included in the table only results that were statistically significant.

 Tee e s Tom e e e ]

Number of known uses
Number of uses p/ category

Utensils and tools

Construction +**
Human Food =%
Fuel + +
Medicinal AR

Environmental uses
Cultural Use o
Animal food

Other Use

E < 0.0001 0.1664

i 0.0124 0.0356

+* E < 0.0001 0.1081
E < 0.0001 0.2562

0.0015 0.0583

+* < 0.0001 0.4684

0.5424 0.0078

+* 0.5555 0.0063
E < 0.0001 0.1559

0.6475 0.0125

+: Positive correlation, -: negative correlation; significance levels: * 0.01 <P < 0.05, ** 0.001 <P < 0.01, *** 0.0001 <P < 0.001,

P < 0.0001
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The economic activity of the informant was also the
main factor of influence in all categories of use, particularly
in utensils and tools and human food (Tab. 5). Farmers
showed greater means related to number of uses known than
fishermen (Fig. 3). Byg & Balslev (2001), in Madagascar,
found a direct positive relationship between agricultural
diversification and knowledge of use of palms and considered
that this trend could be related to the direct action that the
farmer has on the floristic environment.

Socioeconomic factors did not show a statistically
significant influence on the categories: environmental uses,

50

p<0,05

40

30

20

Medium positions - Dunn's method

1-2

cultural uses and other uses (Tab. 5)

In a general manner, women know more about babassu
uses than men; they particularly have greater medicinal
knowledge about the species (Tab. 6). Differences in
knowledge of men and women are related to differences
in their areas of responsibilities and daily activities:
women often know more uses related to medicinal and
food categories, while men know more about construction
and commercially valuable species (Hanazaki et al. 2000;
Luoga et al. 2000; Byg & Balslev 2004).

1-3 2-3

Comparisons of the averages among the activities

Figure 3. Comparison of the number of uses known per informant according to the economic activity (Kruskal-Wallis non-parametric
tests) using Dunn’s method for comparing means: 1 only agriculture, 2 only fishing, 3 agriculture and fishing; ns: not significant.

Table 6. Comparison of means related to knowledge of General use and Medicinal use of babassu between men and women (Kruskal-

Wallis test) using Dunn’s method for comparison of means.

Parameters General use Medicinal use

H= 15.75 49.59
Degrees of freedom i
(P) <0.0001 <0.0001
Women (medium position) 123.40 144.97
Men (medium position) 86.58 79.69
Comparison (Dunn’s method) Difference of positions

36.81 65.28

Medium position men and women

Conclusion

The daily dependence that the inhabitants of the Tucurui
Lake Protected Areas Mosaic have on this palm tree, mainly
in the utensils and tools, for construction, human food and
fuel, shows that babassu is an important resource for their
livelihood strategies.

Although informants have shown strong sociocultural
connection with the species, there is a lack of appropriate
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management of a more sustainable exploration by most
of them.

Distribution surveys and current babassu abundance
throughout the area should subsidize the exploitation
strategies, because exploration that decimates the local
population of babassu will put at risk the guarantee of
shelter and food and energy security for much of the
population. Instead, it will also encourage an increased
exploitation pressure on timber forest resources.
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The study of knowledge distribution patterns among the
informants revealed the role of agriculture and the female
gender as the main factors determining the detention of
knowledge about the use of babassu.
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