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Abstract

Background The Amazonian biome is home to a vast diversity of plant species that are of fundamental importance to tradi-
tional communities such as the Quilombolas. These communities use different criteria to select and prioritize species for use.
This study focused on the perceptions of these communities regarding the availability of medicinal, food, and timber plant
species, with the aim of identifying priority resources for conservation and assessing the risks associated with the collection
of these resources in the Queluz Quilombo, Anajatuba, Maranhéo State. To this end, the following hypotheses were tested:
Useful plants perceived by informants as more abundant locally will be more multifunctional; (Il) more versatile; (Ill) more
frequently recalled by informants; and (IV) there is a difference in collection sites depending on the use category.

Methods Between March 2022 and December 2023, 75 out of 105 families residing in the visited communities agreed

to participate in the study and were interviewed using semi-structured questionnaires that included socioeconomic ques-
tions and free lists. Plants were assessed based on their perceived abundance in the area. Generalized Linear Models were
used to examine the relationship between perceived abundance, species versatility, and their salience by category. In addi-
tion, percentages were calculated for collection sites and the structure of the most affected plants within each category.

Results Multifunctionality and versatility food did not significantly affect the perceived abundance of useful plants; however,
versatility in medicinal and timber use was found to be significant (p-value: 0.012* e p-value: 0.01 1%, respectively). Proximity

of resources to homes was a key indicator of abundance for food plants, while effectiveness and quality were the primary
factors for medicinal and timber species. Timber species such as Paparauba (Simarouba spp.), Sabia (Mimosa caesalpiniae-
folia Benth)), Pau D'arco (Handroanthus albus (Cham.) Matto), Cedar (Cedrela spp.), and Jenipapo (Genipa americana L) were
identified as being under greater use pressure. However, local factors have mitigated the risks associated with collecting these
resources. The study found that medicinal and food plants are mainly collected in backyards (87.07%), while timber plants are
more commonly gathered from the forest (74.14%). The parts of plants most affected differ by category, with leaves (97.14%)
and fruits (77.73%) being primarily collected from medicinal and food plants, respectively, and stems (100%) from timber
plants.

Conclusions These findings provide valuable insights for the development of conservation strategies and the sustainable
management of plant resources within local communities. The results emphasize the need to consider both biodiversity
and the socioeconomic and cultural dimensions involved in the use of these natural resources.
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Background

The selection of useful species within traditional commu-
nities is not a random process. Moerman [1] argues that
humans, like other animals, carefully select the resources
they integrate into their socioecological systems, and
shows that foraging follows specific patterns. For human
groups, plant use extends beyond mere subsistence to
include criteria such as cultural value, adaptive memory,
and emerging intercultural influences that contribute to
the incorporation of new knowledge and plant species
[2].

To investigate the criteria that communities use to
define useful species, as well as the changes that occur
in these choices and in patterns of resource use and col-
lection, numerous ethnobotanical studies have focused
on assessing and relating individuals’ knowledge and
perceptions of the flora [2—8]. These factors include the
appearance, temporal, economic, and geographic avail-
ability of resources [2, 9], socioeconomic factors [10, 11],
and disturbances in socioecological systems [12, 13].

In areas that are anthropized or undergoing fragmenta-
tion, the understanding of the flora is influenced by the
memories of residents who occupied the region prior
to urbanization [10]. Urban expansion often reduces
or eliminates traditional communities of access to local
flora through habitat destruction, biodiversity loss, and
the privatization of collection areas, leading to a depend-
ence on industrialized products and the erosion of ances-
tral knowledge among younger generations [14—16]. In
the literature, this process is discussed as one of the main
factors altering the dynamics of species knowledge and
use [17].

Recognizing the analysis of community knowledge as
a tool for identifying priority species and areas for con-
servation, ethnobotanical research has used various
approaches. One of them is the analysis of collection
methods, which considers the plant structures affected
during the collection process, and assesses the risks asso-
ciated with the survival and reproduction of plant spe-
cies, as well as information such as species abundance
and local importance [18-20].

It is also essential to analyze the specific criteria used
for selecting plant species according to their use cat-
egories. For timber, for instance, the selection depends
on the intended use: For firewood, local availability is
the main factor, while for construction purposes, higher
quality and durability are required, leading to the collec-
tion of wood in more distant areas such as forested zones
[6].

In contrast, more specialized uses, such as medici-
nal and food plants, follow different selection criteria,
and harvesting is mostly done around people’s homes
or nearby areas. Medicinal plants are chosen based on
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traditional knowledge passed down through generations,
considering attributes such as taste, smell, texture, and
chemical effectiveness. In the case of food plants, selec-
tion is influenced by taste, aroma, appearance, physiolog-
ical effects, cultural values, and the absence of social or
economic prejudice [20]. Moreover, there is a preference
for species that also have medicinal value, highlighting
the importance of multifunctionality [21].

Some studies have also shown that species with mul-
tiple uses are under greater pressure in the environment
[22], suggesting that variables such as versatility and mul-
tifunctionality could be used to assess whether use pres-
sure is affecting the plant composition of an ecosystem
[23]. These variables and species recall may be sensitive
to the perceived abundance of resources in the environ-
ment, thereby influencing how they are used [24].

The choice to use a particular plant may be intrinsically
related to its ecological importance [9]. In other words,
plants that are more visually prominent due to their den-
sity in the landscape are more likely to be experimented
with and incorporated into local cultural practices. Maxi-
mization theory supports this perspective, positing that
the frequency of resource use is closely related to its
accessibility and visibility in the environment [25]. There-
fore, when analyzing the perception and selection of
plant species, it is essential to consider the collection site.
The distance between the collection site and inhabited
areas may influence access to and preference for certain
plants [26], thus enriching our understanding of plant use
patterns in specific cultural and environmental contexts.

Among the studies conducted in Maranhdo, floristic
research has briefly addressed the interactions between
Quilombola knowledge and flora conservation [27, 28].
These studies highlight the composition of the flora
in quilombos and provide insights into the relation-
ship between the decline of vegetation, the fragmenta-
tion of territories, and the reduction of the repertoire of
plants cited by these communities, but without in-depth
analysis.

Studies that analyze the criteria for the use of flora by
traditional communities are needed, especially in areas
such as the Baixada Maranhense. These regions are envi-
ronmental protection zones that are home to numerous
Quilombola communities, whose way of life and rela-
tionship with the flora have been significantly affected by
anthropogenic changes [29, 30].

Quilombola communities in the Baixada Maranhense
have an intimate and multifaceted relationship with the
plant species surrounding their territories. Uses for food,
medicine, construction, and handicraft are generally the
main reasons for the exploitation of timber and non-tim-
ber resources in these communities, and they can be key
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indicators of impacts and use pressures on local commu-
nities [31].

The aim of this study was to analyze the perceptions of
the Queluz Quilombo community regarding the avail-
ability of medicinal, food, and timber plant species, with
the aim of identifying priority resources for conservation
and assessing the risks associated with the collection of
these resources. In addition, it examined the collection
sites and methods used to harvest these resources. Unlike
the traditional concept of versatility [18], which focuses
on a single category of use, this study addresses three
distinct categories. The ecological variable of multifunc-
tionality considers the frequency with which a plant is
mentioned in these categories. Meanwhile, the variable of
versatility was used to analyze the different uses of each
plant within each specific category.

Analyzing the perceived abundance of plant resources
and their forms of use is crucial for understanding local
use pressures on these resources locally and for formu-
lating better conservation strategies. Some ethnobotani-
cal studies have evaluated similar parameters to identify
priority species for conservation [19, 22-24], including
the analysis of plant parts used and collection methods
to assess the risks associated with resource exploitation.
Therefore, this study explores the relationship between
plant use and ecological and cultural factors, contrib-
uting to a broader understanding of exploitation pres-
sure that can guide targeted and effective conservation
strategies.

In light of the above, we propose the following hypoth-
eses: (I) Useful plants perceived by informants as more
abundant locally will be more multifunctional; (II) useful
plants perceived as more abundant will be more versatile;
(III) useful plants perceived as more abundant will also
be more frequently recalled; and (IV) there is a difference
in collection sites depending on the use category. We
expect that our hypotheses will be confirmed regardless
of the use categories.

Materials and methods

Study area and socioeconomic characteristics

The study was conducted in the municipality of Anaja-
tuba, located in the micro-region of Baixada Maranhense
in the state of Maranhao, Northeast Brazil (Fig. 1). The
municipality covers an area of 1117 km? and has a popu-
lation of 25,294 inhabitants, with a population density of
22.64 inhabitants/km? [32].

Within this community, approximately 16,704 inhab-
itants identify as Black, representing 72.26% of the
population. Most of these people are organized in 27
Quilombola communities recognized by the Palmares
Cultural Foundation [33]. This is due to the historical
recognition of the municipality’s predominantly Black
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heritage. Beginning in the 17th century, the state’s
agricultural export economy attracted a large influx of
enslaved Africans, who mixed with the indigenous pop-
ulation to form a distinct culture with diverse charac-
teristics [34].

The municipality’s hydrographic network includes the
Mearim River and its tributaries. Due to its low latitude,
the climate is tropical, hot, and humid, with an average
temperature of 27 °C, low seasonal variability, a tempera-
ture range of about 2 °C, and annual rainfall ranging from
1800 to 2000 mm [35].

The vegetation in this area is typical of an ecotonal
region, with characteristic species such as the Brazil
nut tree (Bertholletia excelsa Bonpl.,, Lecythidaceae),
the gameleira (Clusia burchelli Engl., Clusiaceae), the
embadba (Cecropia spp., Urticaceae), the cedar (Cedrela
fissilis Vell., Meliaceae), and the babagu (Attalea speciosa
Mart. ex Spreng, Arecaceae) [36].

The municipality’s structure consists of rural settle-
ments and a municipal center located on the banks of the
flooded fields, where human expansion and settlement
efforts are concentrated [35]. Although this area is con-
sidered urban, it does not have the typical spatial config-
uration of a city with defined neighborhoods. However, it
does provide essential infrastructure and services for the
rural population, including hospitals, shops, schools, and
banks.

The focus of this study is the Queluz Quilombo, located
38 km from the center of the municipality. This area was
certified by the Palmares Foundation, as established by
Ordinance No. 221 of December 20, 2013. According to
the latest census, 105 families belong to the Quilombola
association.

The community preserves a rich Afro-Brazilian cul-
tural heritage, expressed in popular Catholic religious
manifestations such as the Feast of the Holy Spirit
and the Tambor de Crioula. The latter is practiced in
devotion to saints such as Saint Benedict and Our
Lady of the Conception, involving dance, singing, per-
cussion with handcrafted drums, and the practice of
the “punga,” which consists of a symbolic bumping of
navels and serves as a form of greeting and invitation
[37]. These cultural practices are intertwined with the
local way of life, marked by traditional woodcraft work,
including the making of mortars, troughs, furniture,
and fishing traps, in addition to the production and
commercialization of manioc flour, a collective activ-
ity that is central to the livelihood of 91 families in the
region. The cultivation and processing of manioc, car-
ried out in traditional flour houses (casas de farinha),
preserves ancestral techniques, serving both as a die-
tary staple for the community and as a product for sale
[38].
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Fig. 1 Location Map of the Municipality of Anajatuba, Maranhao, Northeast of Brazil

Although it is one of the communities farthest from
the urban center of Anajatuba, its internal organiza-
tion and visibility—enhanced by the presence of min-
ing train tracks that cross its territory—provide it
with greater support. According to the IBGE [32], the
municipality’s social and economic indicators reveal
profound inequalities in support and resources between
urban and rural areas. The rural area, where the Queluz
Quilombo is located, has a high illiteracy rate and lim-
ited access to sanitation services. However, there is a
nearby health center open until 4 p.m. and a municipal
primary school.

This community preserves one of the largest forest
areas in the municipality of Anajatuba, characterized by a
rich transitional vegetation between the Cerrado and the
Amazon biome, including babagu palm forests, gallery
forests, and seasonally flooded grasslands [36]. Accord-
ing to the IBGE [37], a significant part of the population
depends on agricultural activities, which play a crucial
role in supporting the center of the municipality.

Data collection

The ethnobotanical studies were carried out between
March 2022 and December 2023 with household heads
(men and women over 18 years of age) in the Queluz
Quilombo who agreed to participate in the study. Of
the 105 families residing in the visited communities, 75
agreed to participate and were included in the sample,
with one person interviewed per household, preferably
the individual recognized as responsible for the home.
Data were collected using semi-structured interviews,
divided into two sections: the socioeconomic question-
naire and the free list. The socioeconomic questionnaire
included questions about gender, age, length of residence,
education level, and occupation to characterize the pro-
file of the community.

In the second phase, the free list technique [39] was
used to identify the plants used in the communities for
food, medicinal, and timber purposes. After complet-
ing the list provided by the informants, the new reading
method [39] was applied. This method added informa-
tion such as the place of collection, the part used, and
the form of use for each plant in order to extract as
much information as possible. The species mentioned
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were rated on a scale of 1-5, based on the interviewees’
perception of their abundance in the area, with 1 rep-
resenting “not found much” and 5 representing “found
a lot” Before beginning the free list, respondents were
reminded to list only the species they actually use.

This study was approved by the Human Research Eth-
ics Committee (CEP) of the University Hospital of the
Federal University of Maranhdo (HU-UFMA), regis-
tered in the Brazilian Platform (Opinion no. 4,679,396).
Authorization to conduct scientific activities in the
Baixada Maranhense EPA was also obtained from the
Environment Department of Maranhdo (process no.
2003260020).

Data analysis

The interview data were organized in Excel spreadsheets
to create a database for this research. The data were fil-
tered to ensure quality, considering only those spe-
cies mentioned by the interviewees for which there was
information on their use or the perceived abundance
was available. Species without this information were
discarded.

Multifunctionality data were calculated for the remain-
ing species by summing the use categories in which each
plant was mentioned. Average perceived abundance val-
ues by the informants were also calculated by summing
the scores given to each plant by each respondent in each
category and dividing by the total number of respondents
who provided scores. Species were also assessed for their
versatility, with this parameter calculated for timber and
food species by summing the total number of unique uses
attributed to each species. For medicinal species, the sum
of the total number of unique diseases treated with the
use of the species was considered [17].

A Generalized Linear Model (GLM), Poisson fam-
ily, was used to assess the relationship between per-
ceived abundance (predictor variable) and the versatility
of species in the food, medicinal, and timber categories
(response variable). The analyses were performed in R
software, version 3.4.3 (R Core Team 2017), using the
“scales,” “glmnet,” and “lassopv” packages.

To identify the most important plants in the commu-
nity, the salience of these species was calculated for the
three categories of use using R software, version 3.4.3
(R Core Team, 2017). The salience calculation followed
Smith’s Salience Index, with analysis took into account
the order and frequency with which each informant
mentioned the species, as recorded using the free list, as
described by Kutal [40]. The influence of perceived abun-
dance on salience across the use categories was tested
using Generalized Linear Models (GLMs) with quasibi-
nomial distribution, due to the continuous and propor-
tional nature of the data.
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In all models, the predictor variable was the abundance
perceived by the participants. The response variables
were: (I) multifunctionality (number of use categories
attributed to the plant), (II) medicinal versatility (num-
ber of distinct uses within the medicinal category), (III)
food versatility (number of distinct uses within the food
category), and (IV) timber versatility (number of distinct
uses within the timber category).

Percentage analyses were performed to determine the
distribution of collection sites (house, forest, and farms)
across the different categories of use. In addition, the fre-
quency of use of different plant parts (bulb, bark, fruit,
leaf, stem, latex, aerial parts, whole plant, root, sap,
and seed) within each use category was evaluated. This
method allows for the identification of preferred collec-
tion sites and the most commonly used plant parts in
each category, following a similar approach to the previ-
ous studies in the area [41].

Results

Multifunctionality and Versatility as predictors

of the species’ perceived abundance

The linear regression models revealed distinct relation-
ships between plant abundance and the evaluated vari-
ables (Table 1). According to the analysis, no significant
relationship was found between multifunctionality and
perceived local abundance (p-value: 0.801). This suggests
that multifunctional plants are not necessarily perceived
as more abundant in this model.

Similarly, Model Food Versatility (Table 1) showed no
significant association between food versatility and per-
ception of local abundance (p-value: 0.708). Thus, this
model does not support the idea that plants with food-
related uses are perceived as more abundant. However, in
Models Medical versatility and Timber Versatility, a sig-
nificant positive association was found between medici-
nal and timber versatility and the perception of local
abundance (p-value: 0.012* and p-value: 0.011%, respec-
tively). This suggests that medicinal and timber plants
with greater versatility are those perceived to be among
the more abundant.

These results contradict the expectation of a positive
relationship across all three use categories, as no signif-
icant effect was observed for food plants. This suggests
that perceived abundance may vary by use category, pos-
sibly due to factors specific to each category. Therefore, a
separate analysis of the use categories may be necessary
to better understand how these factors influence the per-
ceived abundance of plants.

Overall, the results suggest that perceived abundance
is sensitive to medicinal and timber versatility, and this
correlation may be an explanatory factor within these
use categories. Conversely, multifunctionality and
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Table 1 Analysis of the Generalized Linear Model relating variables such as versatility and multifunctionality to the perceived
abundance of plant species recognized by the Quilombola community of Queluz-Anajatuba, Maranhao, Northeast Brazil

Models Estimated Standard error Tvalue Pvalue AIC value
Modelo 1—Multifunctionality 530.72
Intercept 0.1521 0.1357 1.12 0.263

Perceived abundance 0.0027 0.0408 0.067 0.947

Modelo 2—Medical versatility 967.69
Intercept —0.5387 0.1588 —3.392 <0.001

Perceived abundance 0.2344 0.0428 5481 <0.001*

Modelo 3—rFood versatility 773.28
Intercept 0.0317 0.1428 0.222 0.824

Perceived abundance 0.0153 0.0426 0358 0.72

Modelo 4—Timber versatility 86245
Intercept —1.2566 0.2075 —6.056 <0.001

Perceived abundance 0.3348 0.0538 6.226 <0.001*

Significance Level: p > 0.05; *

food versatility do not show significant associations in
these models. The lack of association in the food cat-
egory underscores the complexity of this dynamic and
highlights the importance of analyzing use categories
separately.

Species most remembered by the community and their
relationship with use pressure

Linear regression models were also fitted to assess the
relationship between cultural salience and different
use categories (medicinal, food, and timber) (Table 2).
Regarding “Food Salience,” the estimated coefficient is
statistically significant (p-value = 0.001). Similarly, for
“Medicinal Salience” variable, the estimated coefficient
is statistically significant (p-value = 0.002). This suggests
that the food and medicinal plants that are most remem-
bered by the informants tend to be perceived as more
abundant.

This rejects the initial hypothesis is refuted, as the
expectation was for a positive relationship between sali-
ence and perceived abundance was expected across all
use categories. These results suggest that while local
uses may be sensitive to perceived abundance, this influ-
ence may vary according to factors specific to each use
category.

For the “Timber Salience,” the estimated coefficient is
not significant (p-value = 0,847), indicating no significant
relationship between this variable and the perceived spe-
cies abundance.

Variation in resource collection sites by use category

The data obtained provide interesting insights for the
analysis of Hypothesis IV. Table 3, which shows the
locations where resources are collected, reveals signifi-
cant variation in collection locations depending on the
use category of the plant. For example, medicinal plants
are mainly collected in backyards (90.38%) and forests

Table 2 Analysis of the Generalized Linear Model relating variables such as salience to perceived abundance of plant species
recognized by the Quilombola community of Queluz-Anajatuba, Maranhéo, Northeast Brazil

Models Estimated Standard error Tvalue Pvalue AIC value
Modelo 1—Medicinal Salience (QuasiBinomial) 15.71
Intercept —4.428 0.2831 —15.644 <0.001

Percepcao de Abundancia 0.3063 0.0999 3.065 0.002%

Modelo 2—Food Salience (QuasiBinomial) 20.67
Intercept —4.3878 03527 —1244 <0.001

Percepcéao de Abundancia 0.5259 0.1397 3.764 <0.001*

Modelo 3—Timber Salience (QuasiBinomial) 1944
Intercept -3.1317 0.4951 -6.325 <0.001

Percepcao de Abundancia 0.0233 0.1205 0.193 0.847

Significance Level: p > 0.05; *
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Table 3 Resources collection sites by the Quilombola
Community of Queluz-Anajatuba, Maranhéo, Northeast Brazil

Collection sites Medicinal Food plants (%) Timber
plants (%) plants
(%)
Backyards 90.38 66.37 23.28
Farms 1.92 25.05 172
Fairs 0.64 296 0.86
Forests 7.05 5.62 7414

Table 4 The plant structures used in the three categories of use,
by the Quilombola community of Queluz-Anajatuba, Maranhéo,
Northeast Brazil

Plant parts Medicinal Food plants Timber plants
plants (%)

Bulb 0.21 0.29% 0
Bark 331 0 0
Fruits 3.31 74.93% 0
Leaves 80.75 13.59% 0
Stem 0.62 1.44% 100%
Latex 0.83 0.10% 0
Aerial parts 331 0.48% 0
Whole plant 1.24 0.10% 0
Root 4.14 6.51% 0
Sap 0.21 0 0
Seed 2.07 2.58% 0

(7.05%). In contrast, food plants are mainly collected
in backyards (66.37%) and on farms (25.05%). Timber
plants, on the other hand, are mainly collected in forests
(74.14%).

The data in Table 3 suggest a relationship between the
plant use category and the collection locations. There
seems to be a preference for collecting medicinal and
food resources in more accessible areas, such as back-
yards. Meanwhile, timber plants are mainly collected in
natural environments such as forests. This finding sup-
ports the hypothesis that the locations where resources
are collected differ depending on the use category of the
plant.

Looking at Table 4, which details the plant structures
used in the three use categories (medicinal, food, and
timber plants), there is a clear preference for certain plant
parts in each category. For example, leaves are predomi-
nantly used for medicinal purposes, representing a sig-
nificant proportion of 80.75%. Conversely, fruits are the
most commonly used part of food plants, accounting for
74.83%.

In contrast, the stem is the only part collected from
timber plants, representing 100% of the use. The
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concentration of timber plant collection in forests and
the exclusive use of stems, which directly affects the indi-
viduals collected, may indicate a concern for the conser-
vation of these resources.

Discussion

Multifunctionality as a predictor of species’ perceived
abundance

The study found that multifunctionality did not signifi-
cantly influence the perceived abundance of plant spe-
cies, which is contrary to expectations based on the
hypotheses tested regarding species selection for use
[42, 43]. This finding suggests the need to consider other
factors not analyzed in this study that may help explain
the results. One such factor could be the overlap of use
categories, which is generally associated with greater effi-
ciency in resource use and implies lower energy expendi-
ture [44]. However, recent studies [45, 46] suggest that
people may prefer species with better chemical efficiency
or those that produce higher quality wood. In these cases,
the reduced energy expenditure associated with mul-
tifunctionality may not be sufficient to compensate for
lower efficiency, leading to a lower valuation and per-
ceived abundance of multifunctional species.

Another possibility is that plants that are recognized
for their multifunctionality may exhibit pronounced ver-
satility in a particular use category, making them more
conspicuous and thus perceived as more abundant. This
dynamic suggests that plants with multiple uses are more
easily perceived in the environment [47].

When analyzing the use categories in this study, food
and medicinal species were found to have more indi-
vidual uses attributed to them. This finding suggests that
individuals may have already maximized the use poten-
tial within a given category [48]. Cruz et al. [11] observed
a similar pattern, where a food plant recognized for its
palatability and ease of cultivation was used in a greater
number of preparations. Similarly, medicinal plants that
are perceived to be effective, especially those that treat
multiple health problems, are used extensively for medic-
inal purposes [49]. In this sense, multifunctionality may
limit the general perception of a plant’s abundance, as
the average abundance reflects contributions from each
category. This suggests that although multifunctionality
is present, it may not be the dominant factor influencing
the perception of local abundance. Instead, the versatility
and richness of plant species in the Maranhdo Amazon
may play a more important role.

This finding differs from most studies on multifunc-
tionality conducted in Brazil, which focus on semi-arid
areas [50, 51]. According to Albuquerque et al. [44], arid
environments have lower species density and abundance,
and climatic variations limit the temporal availability



Rabelo et al. Journal of Ethnobiology and Ethnomedicine (2025) 21:62

of resources. These characteristics influence the more
unstable environments, promoting generalized use and
species multifunctionality.

It is important to consider the specific context of the
study site, located in an area influenced by the Amazon,
with conservation measures in place, two well-defined
seasons, and less climatic and temporal variability [52]. In
these areas, there is a pronounced richness and diversity
of useful plants with greater temporal availability, lead-
ing to more stable environments and specialization in
plant use [48, 53]. This may have diluted the perception
of abundance for multifunctional species.

Versatility as a predictor of the species’ perceived
abundance

The lack of association between perceived abundance and
food versatility suggests that variation in a plant’s food
utility may not be a determining factor for informants
in their perceptions of abundance. This finding supports
Leonti et al. [54], who argued that the criteria for species
selection vary within each cultural system, depending on
specific characteristics and influences.

The previous studies, such as those by Rozin [55] and
Nascimento et al. [56], have shown that species prefer-
ence for food can be influenced by factors such as taste,
appearance, physiological effects, cultural influences,
and nutrient content. The distance from which resources
are collected also plays a role in species preference, as
reported by Ladio and Lozada [57]. They found that
resources that are abundant closer to home tend to be
used more frequently used by communities.

In addition, Ladio and Rapoport [58] observed that
species preferred for food are often managed closer
to home in order to optimize the energy expended in
searching for resources in the forest, making them more
available in times of scarcity. This finding is consist-
ent with our data, where the food plants with the high-
est perceived abundance—mango, tanja lemon, and jodo
gome—are predominantly grown in people’s backyards.
The species with the greatest dietary versatility—cas-
sava, babacu, and corn—are grown on farms near or in
the forest. These plants often form the basis of the diet
in traditional communities in Maranhdo. In addition to
being conventional, these foods play a fundamental role
in the diet and subsistence of these communities [29, 31].
Therefore, the availability of nearby resources and the
communities’ dependence on these food resources signif-
icantly influence the preference and perceived abundance
of food species.

However, the versatility variable does explain the per-
ceived abundance within the medicinal and timber cat-
egories. More abundant species are likely to be tested
for more uses. According to Caetano et al. [59], the
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availability and effectiveness of medicinal plants play a
crucial role in determining the preferred and most ver-
satile species, making these factors key explanatory vari-
ables for species selection in the medicinal category.

In this study, the plants with the greatest medici-
nal versatility were mastruz (Dysphania ambrosioides
(L.) Mosyakin & Clemants), pitoco (Pluchea sagittalis
(Lam.) Cabreras), thick leaf mint (Plectranthus amboini-
cus (Lour.) Spreng’s), peppermint (Mentha piperita L.),
lemon balm (Melissa officinalis L.), and boldo (Gymnan-
themum amygdalinum (Delile) Sch.Bip. ex Walp.). These
species, which are used to treat a variety of ailments, are
typically grown in flowerbeds and backyards. Mastruz is
the species with the greatest medicinal versatility in the
Queluz community. This plant is classified as exotic and
thrives in temperate and tropical climates [60]. It has
also been reported as the most representative species in
several studies on the medicinal potential of Quilombola
communities. Mastruz is used to treat various ailments,
including flu, bone fractures, inflammation, and parasitic
diseases [61, 62]. Notably, other species such as pitoco,
thick leaf mint, peppermint, lemon balm, and boldo,
which are also notable for their versatility and abun-
dance, are primarily used to treat respiratory ailments.
This may be related to the post-pandemic context, where
the demand for medicinal plants that support respiratory
health may have increased, influencing the perception
of their versatility in the region [40]. The Maximization
theory, which posits that maximizing the benefits of a
resource leads to maximizing its uses, explains these
choices [25].

The results for timber versatility highlight species such
as paparadba, pau d’arco, sabid, jenipapo, and cedar,
which were also identified as woods with good durability.
These choices can be explained by the local availability of
these species and the quality of their wood. Studies show
that the selection of wood species depends on their avail-
ability and quality in the region [53].

However, the lack of ecological information made it
impossible to confirm the local abundance of these spe-
cies. Nevertheless, the perceived abundance of timber
species suggests that the plants considered most abun-
dant in the ecosystem and recognized for their quality
are used by the community for a wider range of purposes
[63].

Plants most remembered by the community

A total of 238 ethnospecies were identified in the free list
and included in the Salience Analysis (ISC). The most cul-
turally important species for food use were tanja lemon
(0.0066), jodao gome (0.0004), mango (0.0004), mucajuba
(0.0003), and yam (0.0001). In the case of medicinal spe-
cies, the ones that stood out were Vassourinha (0.0009),
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Castor bean (0.0024), Purple vinegar (0.0095), and Nettle
(0.0095).

These plants occupy a prominent place in the com-
munity’s collective memories, which reveals their
cultural and utilitarian importance in daily life, as rein-
forced by Pedrollo et al. [64]. These species stand out not
only because they were mentioned frequently, but also
because they were among the first to be remembered,
reinforcing their cultural importance within the commu-
nity [65]. Furthermore, these plants had a high perceived
abundance, which may be due to their general utility in
meeting the primary needs of the informants [66]. Peo-
ple may prefer species that are readily available or abun-
dant to satisfy their immediate needs, such as hunger and
treating diseases [67].

This observation supports the hypothesis that most of
these plants are located near homes, consisting mainly
of ruderal species used for medicinal purposes and man-
aged species grown in backyards, which may be for food
and medicinal use [57], further suggesting that perceived
abundance is related to the food salience and medicinal
salience of species in this category. However, this hypoth-
esis was not supported for timber plants. This category
often requires more specialized species, where environ-
mental availability is a critical factor for their effective
use. Therefore, the species considered most important
are likely to be the higher quality for a given technologi-
cal purpose [68]. Local informants emphasized this spe-
cialized use by identifying different timber species for
specific purposes, such as roofing, house support, and
furniture.

This perspective can also be explained by adaptive
memory theory, which suggests that we tend to remem-
ber information that is essential for survival or that we
have used recently [69]. As such, the most prominent
timber species would be those that have been formalized
in recent years or have demonstrated superior perfor-
mance in terms of durability, weight, and heat resistance
[46].

Variation in resource collection sites by use category

Resource collection sites provide valuable insights into
the management and conservation of the local flora. In
this study, crops were distributed across natural areas,
such as forests, and production areas, such as farms and
backyards. Although the literature indicates that forests
are the main source of medicinal plants [70, 71], this
study found that most of medicinal plants are primarily
collected from backyards, with some opportunistic col-
lections in forests. This preference may be related to the
ease of access and the transmission of medicinal plant
cultivation practices within domestic environments,
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which can contribute to the conservation of these
species.

Studies conducted by traditional communities in Ama-
zonian regions reveal that backyards contain a high diver-
sity of medicinal species, which significantly contributes
to plant domestication and management while playing a
crucial role in food sovereignty [72—74]. In contrast, food
plants in this study are predominantly collected from
backyards, followed by farms, and to a lesser extent, from
fairs and forests. This indicates that food plants are often
cultivated in areas associated with traditional agricultural
practices of the state’s Quilombola communities [74].

Another method of acquiring food resources men-
tioned by informants is through fairs and supermarkets,
which may reduce the pressure on native species. This
practice aligns with findings from studies conducted in
the Piagagu-Purus Reserve in the Central Amazon, where
a shift toward industrialized foods among younger gener-
ations, coupled with the fatigue of maintaining farms, has
led to increased reliance on purchased food items [75].

Timber species are predominantly collected from for-
ests (74.14%), suggesting a greater potential risk to their
conservation. Intensive exploitation of these areas could
result in habitat degradation and a decline in timber
plant populations [76]. However, the collection of some
species, such as mango and murici trees, from backyards
may indicate a sustainable management practice within
inhabited areas, mitigating the impact on local forests.

The collection patterns also varied according to the
parts of the plants most frequently used in each category.
For medicinal plants, leaves were the most commonly
collected part, representing 80.75% of the occurrences. In
contrast, fruits were the predominant part collected from
food plants, accounting for 74.83% of the occurrences. In
the studied community, the collection of medicinal and
food plants poses a lower risk to conservation, as it typi-
cally involves aerial and transitory structures. This con-
trasts with studies in semi-arid regions, where medicinal
plant collection often targets perennial structures such as
bark and roots, posing additional conservation challenges
[24, 77].

According to the interviews, the stem is the only part
used from timber plants, accounting for 100% of the
occurrences, which increases the conservation risk.
Timber collection in forests, where exploitation can be
intense, is detrimental to the species’ conservation, as it
often involves complete removal of the stem, leading to
the death of the individual [74, 78].

As a result, timber species such as paparatba (ISC:
0.4155), sabia (ISC: 0.3153), pau-darco (ISC: 0.1632),
cedar (ISC: 0.078), and jenipapo (ISC: 0.0734) are highly
versatile and culturally salient in the community, indicat-
ing significant use pressure. However, these commonly
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chosen species for collection are also the most abundant
in the survey. While intensive collection may not pose an
immediate threat, reducing their abundance or vegetative
cover could negatively impact local biodiversity.

Paparadba plays an important role in the forest canopy
structure, reaching large sizes and being preferred for
traditional civil construction and furniture making. Sabia
is a fast-growing pioneer legume, commonly found in
open and regenerating areas, and is used for fence posts,
furniture, and internal house structures. Pau-d’arco is a
species that blooms during drier periods and is cultivated
in the region as an alternative for furniture production,
roofing structures, and fencing. Cedar has moderate
growth and is known for its high-quality timber, which
is preferred for sale and valued in the production of fur-
niture, religious artifacts, kitchen utensils, and civil con-
struction. Jenipapo, in turn, is a sub-canopy fruit tree
with ecological importance for attracting wildlife; its fruit
is used for food, and its wood is used in construction and
furniture making [23, 53].

It is worth noting that many houses in the community
are built with masonry materials, which may help reduce
pressure on timber resources. Future studies should pro-
vide a more in-depth ecological analysis of species rich-
ness and density in the area. Additionally, it is essential
to correlate local community perceptions with ecologi-
cal parameters to develop a more comprehensive and
integrated understanding of the relationship between
environmental aspects and traditional biodiversity use
practices.

Conclusions

Based on the analyzed data, multifunctionality does not
appear to be a significant criterion for meeting the needs
of the communities in the studied region. This is likely
due to the great diversity of species and the stability of the
local environments. The perceived abundance of useful
plants is influenced by various factors depending on the
use category. For medicinal and timber uses, factors such
as the resource’s efficiency, which were not examined in
this study, may influence perceived abundance, and war-
rant further investigation. The proximity of resources to
households and the more immediate nature may explain
the more accurate perception of the abundance of food
and medicinal species, as reflected in the salience index.
However, these factors also require further exploration to
gain a deeper understanding.

Greater use pressure was observed in the timber cat-
egory, particularly due to the full use of stems from for-
est areas in the Queluz community reserve. Nonetheless,
these challenges may be mitigated in the short term since
the preferred species are perceived as the most abundant

Page 10 of 12

in the region, and local programs that encourage the con-
struction of masonry houses support the residents.

In conclusion, this analysis provides valuable insights
into the criteria for selecting species in Quilombola com-
munities in Maranhdo. Additionally, the analysis must be
expanded to include other variables that may influence
the perception of local abundance. The complexity of the
interactions within socioecological systems is evident,
and the criteria analyzed here serve as indicators of con-
servation practices that are adapted to local needs and
realities. These insights can guide sustainable practices
within the studied community. Our findings underscore
the importance of considering biological diversity, along
with the socioeconomic and cultural aspects involved in
the use of natural resources, in the development of con-
servation strategies and the sustainable management of
plant resources in local communities.
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