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Abstract

Background: Open and public markets are the main providers of medicinal plants in urban environments. The pre-
sent study evaluated the medicinal plants sold in public markets in different municipalities in the mesoregions of the
state of Paraiba, northeast of Brazil, and the possible variations in the supply of these plants in the markets over the
course of a year.

Methods: Interviews with medicinal plant traders were conducted in four mesoregions of different climatic and
phytophysiognomic characteristics (ranging from Caatinga to Atlantic Forest). The versatility of the species sold was
elucidated using the relative importance (Rl) index, and the set of species sold by each informant in each mesoregion
was compared with each other by one-way Anosim and by the analysis of main coordinates.

Results: Thirty-five plant traders identified 163 medicinal plant species (151 genders and 76 families) and more 17
non identified species. The most frequent families were Fabaceae (19 species), Asteraceae (12), Lamiaceae (11), and
Myrtaceae (6). Punica granatum, Zingiber officinale, and Myracrodruon urundeuva were the species with the highest RI.
The analysis of similarity showed distinct differences between the Sertdo and all other mesoregions. The Agreste, an
ecotone area, was also the area where more species of other regions was found. The absence of 88 species in at least
one of the trading locations at some stage of the fieldwork was recorded.

Conclusions: The presence and absence of the commercialized species do not seem to be related to the period of
the year or the mesoregion. There were differences in the inventory of plants commercialized in markets in recent
years. We identified an intermediate zone of knowledge and use of species commercialized between the studied
localities.
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Background

The knowledge about and use of medicinal plants are
themes that remain one of the main study topics in eth-
nobotany. Many recent studies in Brazil and around the
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globe have recorded the knowledge and use of medici-
nal plants, in both rural [e.g., 1-8] and urban areas
[e.g., 9-15].

In urban areas, open air and public markets are some of
the main sources of medicinal plants. There it is possible
to find these products traded and to observe variations
with regard to both the plant parts sold and the inventory
of available species over time. Several studies observed
a predominance of the medicinal use of non-permanent
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plant structures, such as leaves [8, 16, 17]. Some studies
in Brazil showed that overall, changes in the list of traded
species occurred as a function of the temporal availabil-
ity or the demand for certain species in the market [10,
18-20]. In other cases, it was possible to observe a rela-
tively constant inventory of medicinal plants, with the
inclusion of some new species over time, e.g., in La Paz,
Bolivia [21], in both the short and medium term [21].
When observing broader temporal contexts, the changes
in the inventory of medicinal plants can become more
evident, as observed in Peru, where the local pharmaco-
peia has been changing since the colonial period [22].

The climate and the predominant phytophysiognomy
(the main plant physiognomy or vegetation cover in
a region) in a given region can also influence the set of
traded species or the plant parts used. From this per-
spective, the more ample use of permanent plant struc-
tures such as bark and roots has been often documented
from drier areas, such as the Caatinga [23-25] (semiarid
region of Brazil), as well as in Savannah and Desert areas
in Africa [26—28]. In humid areas, it has been more com-
mon to observe a greater use of leaves, such as in the
Atlantic Forest [29] and the Amazon [30], as well as in
rainforest areas in Asia [17, 31, 32].

In addition to the availability of the specific plant parts
used, several other factors can influence the availability
of traded products, such as seasonality [18, 20], demand
[18], and local environmental factors [33]. Repeated sam-
pling can be useful to identify and understand these vari-
ations in the medicinal plant products available for trade
[10, 33].

Variations in the availability of traded plants have also
been observed when comparing different public markets,
even in nearby areas [21] or in long-term comparisons
with previous studies [19, 21]. Another issue that can
influence the trade and use of medicinal plants is globali-
zation, especially due to the increase and use of social
and digital media to advertise and trade these products
[34], and the medicinal plant trade in the international
context [13].

The present study aimed to assess the medicinal
plants traded in the public markets of municipalities in
four mesoregions of the state of Paraiba, northeastern
Brazil, each with its independent climatic and phyto-
physiognomy characteristics, but with two well-defined
biomes: the Caatinga semiarid region, and the Atlantic
Forest humid region. The assessment was performed
by documenting the species used and the possible vari-
ations in their availability in the markets throughout
the year. We hypothesized that there would be a greater
influence of seasonality on the availability of medicinal
plants for trade in the interior of the state, a region with
a semiarid climate, than in the coast, which is subject to
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higher humidity over the year, especially with respect
to native species. The hypothesis assumes that in areas
where rainfall is more uniformly distributed throughout
the year, such as the coast, vegetative structures of the
native flora also maintain certain uniformity throughout
the year, such as perennial species that keep the leaves.
So, the inventory of the plants is often higher and more
parts of the plants can be found in the markets. On the
other hand, in the interior of the state, characterized as
a semiarid region, rainfall is seasonal and generally con-
centrated in specific periods of the year. In this region,
deciduous plants are more common and structures such
as the leaves can be shed during the dry season, and thus,
other vegetative structures are used by the community.
Thus, the interior of the state of Paraiba, with a semiarid
climate, would have a more marked influence of season-
ality on the use of plants.

Materials and methods

Study area

The study was conducted in public markets of seven
municipalities of Paraiba, distributed in the four mes-
oregions of the state: Jodo Pessoa and Sapé (Mata mes-
oregion), Guarabira and Solanea (Agreste mesoregion),
Monteiro (Borborema mesoregion), and Patos and Itapo-
ranga (Sertdo mesoregion). The predominant phytophys-
iognomy in the municipalities of Jodo Pessoa and Sapé is
Atlantic Forest, while Caatinga vegetation predominates
in the remaining municipalities (Fig. 1). These mesore-
gions are defined by socioeconomic and environmental
characteristics, showing marked climatic variations. In
2017, when our fieldwork was already in progress, the
IBGE (Brazilian Institute of Geography and Statistics)
changed the division of the geographic regions of Bra-
zil, modifying the configuration and the classification as
mesoregions and microregions into intermediate regions
and immediate regions, respectively [35]. For this study,
we adopted the mesoregion and microregion classifica-
tion, because this classification allows better visualization
of the different phytophysiognomies of the state, consid-
ering that the new Regional Division of Brazil is more
focused on socioeconomic aspects [35], not highlighting
the environmental differences.

The Mata Paraibana mesoregion is characterized by
a hot and humid climate [36] with three climate types
according to the classification by Koppen: Aw (tropical,
with a dry season in winter), Am (high rainfall), and As
(hot and humid tropical, with dry winter) [37]. The Mata
Paraibana shelters what little is left of the Atlantic Forest
in Paraiba, most which has been destroyed by anthropo-
genic impact, especially the expansion of sugarcane pro-
duction. This zone also incorporates beaches, plateaus,
floodplains, and estuaries [36].
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The Agreste comprises a transition area between the
humid and the semiarid climate [36], belonging to the
Koppen climate types As and Bsh (hot semiarid) [37].
Its vegetation represents also a transition area between
the Atlantic Forest and the Caatinga [36].

The Borborema comprises the central area of the
state of Paraiba, located in the geomorphological unit
of the Borborema Plateau [36]. It shows the Képpen cli-
mate types As and Bsh [37], with the lowest rainfall lev-
els in the state, and salty, thin, and rocky soils.

The Sertdo comprises several depressions, with a
semiarid climate, and a vegetation characteristic of the
Caatinga [36]. This area is divided between the Kop-
pen climate types Bsh (hot semiarid) and As (hot and
humid tropical, with dry winter) [37].

Before beginning the interviews, previous visits were
made to identify locations that met the objectives of
the study. It was impossible to conduct the research
in some of the visited municipalities (Fig. 1), either
because they did not have a public market or because
there were no medicinal plants traded in the market.

Data collection

Visits were made to the trading locations of medicinal
plants in the public markets of the municipalities (Fig. 2).
After initial contact to properly present and explain the
purposes of the study, the medicinal plant traders in
the markets were invited to sign the Free Consent Form
(TCLE) required by the National Health Council through
the Research Ethics Committee (Resolution 466/12) (Pro-
tocol: 82943618.0.0000.5188) and to participate in the
research. In the countryside of the state, once a week the
movement of commerce is intense and popularly known
as “fair day” The interviews were conducted, preferably,
on days with less movement in the markets, avoiding the
“fair day, when traders have to pay more attention to
their customers.

The free list technique was used based on the follow-
ing question: “Which medicinal plants do you sell?” Sub-
sequently, for each plant, details on their origin (was a
plant from the local vegetation? did it come from other
regions? was it imported?), considering both native
and exotic species, and registering their applications,
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Fig. 2 Posts of medicinal plants in public markets of Paraiba state, northeast of Brazil. A Central market, Jodo Pessoa; B Mangabeira market, Jodo
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properties, preparation, parts used, and contraindica-
tions. In the context of this study, the stem was consid-
ered as both the shoot and its subterraneous structures
(rhizome and bulb), when present. Repeat interviews
were performed each trimester during one year (from
August 2017 to July 2018), in order to evaluate if a spe-
cies was either absent or added in relation to the previous
periods. During each interview, a list of all plants avail-
able in a specific trade location was compiled, and further
details were obtained on the use of each species.

The identification of the traded species was made by
acquiring fertile specimens in the markets and collect-
ing the cited species in the field when possible, and then
comparing the material with the corresponding litera-
ture. At the end of each interview, samples of material
were purchased from each trader, as a way of rewarding
him/ her and strengthening the ties between researcher
and interviewee. The names and families of the species
were confirmed using REFLORA (Flora do Brasil 2020)
[38] and the Missouri Botanical Garden database (Tropi-
cos) [39]. The herborized plants were sent to the Her-
barium Jaime Coelho de Moraes (EAN) of the Federal
University of Paraiba (UFPB), Center of Agricultural Sci-
ences (CCA), for confirmation of the identification and
incorporation into the plant collection.

Data analysis

The therapeutic indications mentioned by the inform-
ants were classified according to body systems (catego-
ries defined by the WHO for each property) [40]. The
BS (number of body systems) and PH (number of phar-
macological properties) for each species were calculated
according to Bennett and Prance [41], with the following
equations:

BS = BSS/BSVS

where BS refers to the number of body systems, resulting
from the division of the number of body systems treated

by a given species (BSS) by the total number of body sys-
tems treated by the most versatile species (BSVS), con-
sidering as the most versatile the species that obtained
the greatest diversity of body systems.

The following equation was used for the PH:

PH = PHS/PHVS

where NP is the number of properties, resulting from the
division of the number of properties attributed to a given
species (PHS) by the number of properties attributed to
the most versatile species (PHVS), considering as the
most versatile the species that obtained the highest num-
ber of properties.

Subsequently, also based on Bennett and Prance [41],
the relative importance (RI) of each species was calcu-
lated by the following equation:

RI = BS + PH.

This method highlights the most versatile species or
those with the greatest diversity of uses. It consists of a
quantitative method that is not directly influenced by the
number of citations for a given species but rather by the
diversity of applications inferred to a species. The maxi-
mum value obtained is 2; the closer to this value is the
RI of the plant, the greater its versatility, also considering
that the RI of the species is high when > 1.

The one-way ANOSIM permutation test was used
to assess the degree of similarity of the species used
between mesoregions (Bray—Curtis distance and 9999
permutations). This test produces an R result that ranges
from—1 to+1, which may indicate no significant dif-
ference between groups (R<0.25), while values between
0.25<R<0.5 indicate some data similarity and values of
R>0.75 indicate different results, with total difference
when R=1. Principal coordinates analysis (PCoA) using
the Bray—Curtis distance was employed to generate a
graph representing these differences between the cited
species. The software Past 3.22 was used in the analyses.
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Data tabulation in the software was made based on the
presence and absence of matrix in binary code, in which
1 represents the presence of the species considered in the
trade location and 0 represents the absence.

Results

All medicinal plant traders found in the markets that
agreed to participate in the survey were interviewed.
Only two traders refused to participate (1 in Zona da
Mata and 1 in Sertdo). Traders who were not found at
the tends throughout all the research period (one year
and quarterly monitoring) were excluded from the sam-
ple: Two traders in the Agreste and one in the Sertdo
were excluded. A total of 35 traders were interviewed (13
in the Mata Paraibana; 10 in the Agreste; 4 in the Bor-
borema; 8 in the Sertdo). The age of the traders ranged
between 23 and 81 years, and 54.3% were men and 45.7%
were women.

Commercialized species, used category, and plant parts
traded

A total of 163 species were identified at least to genus
level, belonging to 151 genera and 76 families. Seventeen
species remained unidentified. The most common fami-
lies were Fabaceae (19 species), Asteraceae (12), Lami-
aceae (11), and Myrtaceae (6) (Table 1).

A high relative importance value was recorded (RI>1)
for 32 species, among which 11 were native to Brazil and
21 were exotic (Table  2). The species most often found
in the markets were Foeniculum vulgare Mill. (erva doce;
found in 35 posts, IR=1.59), Pimpinella anisum L. (erva
doce; 34, 1.59), Peumus boldus Molina (boldo do Chile; 33,
1.13), Matricaria chamomilla L. (camomila; 31, 1.17), all
exotic species. The species that obtained the highest RI
values were Punica granatum L. (romd; R1=2), Zin-
giber officinale Roscoe (gengibre; 1.78), and Myracrod-
ruon urundeuva Allemao (aroeira; 1.69) (Tables 1 and 2).
Despite the high RI value observed, these species were
registered in less than a half of the trade points, except Z.
officinale which occurred in 23 points.

The categories with the highest number of citations for
each mesoregion were: unspecified diseases and symp-
toms; digestive system; endocrine system, nutrition, and
metabolism; and respiratory system, with varying preva-
lence according to each mesoregion (Fig. 3). On the other
hand, there was a variation in the categories with low
number of citation among the mesoregions. Sensory sys-
tem was more cited in the Borborema mesoregion than
in others mesoregions. (In Agreste, this category was not
cited by the interviewers.) Skin and subcutaneous tissue
were less observed in the Borborema and, however, were
frequent in the others mesoregions (Fig. 3).
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The plant parts traded most commonly for medicinal
use were leaves, bark, and seeds, varying only with regard
to their prevalence in each mesoregion (Fig. 4). The use
of flowers stood out in the Borborema region (Fig. 4). The
use of the bark predominates in the Agreste mesoregion,
while leaves were the most traded plant structure in the
remaining mesoregions. The bark commercialization also
varied among the mesoregions; it was more common in
the Zona da Mata and Borborema than in the Agreste
and Sertéo.

Similarity between the mesoregions
Among the recorded species, 27 (16.1% of the total) were
found only in the Mata mesoregion. However, the Sertdo
showed the highest exclusivity, with 45 species (26.8%).
The Agreste mesoregion had only four exclusive species
(2.4%), while the Borborema mesoregion had only three
exclusive species (1.8%) (Table 1). The one-way ANOSIM
multivariate analysis demonstrated similarity among the
set of species traded in the mesoregions, with exception
for the Sertdo, which was significantly different from all
other mesoregions (R=0.2136; p<0.0018), showing sig-
nificant variation compared to the Mata (R=0.2632;
p<0.0074), Agreste (R=0.3752; p<0.0036), and Bor-
borema mesoregions (R=0.3888; p <0.0187). The princi-
pal coordinate analysis (PCoA) highlighted the similarity
between the plant species traded by the informants in
three of the mesoregions compared to the Sertéo (Fig. 5).
The four mesoregions shared 35 species. The one-
way ANOSIM multivariate analysis demonstrated sig-
nificant similarity between the mesoregions, except for
the Sertdo, which showed a significant difference from
all remaining mesoregions. The difference between the
Sertdo and the remaining mesoregions could also be
observed in the principal coordinates analysis (Fig. 5).

Species presence and absence in the trade points

During the study period, 88 species were unavailable
at least once at least at one of the traders interviewed
(Table 3). The Mata was the mesoregion where the high-
est number of species was absent at some point during
the year, while the Borborema was the region with least
seasonal absence of species.

Two species deserve special attention in this scenario:
(1) Miconia albicans, which in the beginning of the study
was registered in few trade points, however, increased
the frequency throughout the year, and was registered
in many trade points at the end of the study, and (2) E
vulgare, which was cited by the traders as a common
local cultivated species, but it was not observed in some
moments of the year and, in this period, it had higher
prices.
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Discussion

The medicinal plant species traded in the public markets
of Paraiba were shared among the mesoregions, except
for the Sertdo, which had a more specific group of plants
for sale. Climatic and seasonal variations did not seem to
greatly influence plant availability throughout the year,
considering that traders in general keep a stock of dry
plants to ensure the supply of most species.

Local knowledge and the medicinal plant trade
The highest relative importance values were recorded for
Punica granatum, Zingiber officinale, and Myracrodruon

urundeuva. Although these species were recorded in all
studied mesoregions and kept a relatively frequent avail-
ability in the trading locations during the research, previ-
ous studies involving some of the studied municipalities
did not record these species in the market. In Guarabira,
P, granatum was not previously recorded among the main
species, and Z. officinale and M. urundeuva were also not
recorded in a previous study conducted in the market of
Patos [24], even though M. urundeuva occurs naturally in
the region [42, 43]. These data may indicate that over the
past decade changes have occurred in plant availability
or in the local importance of medicinal plants traded in
these markets. It is worth mentioning that these species
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have been commonly documented in markets of nearby
regions, such as in Pernambuco, although P granatum

2 and Z. officinale usually presented relatively low RI values

1.5+ compared to what was observed in our study [10, 18, 23].

The greater use of medicinal plants to treat diseases

10 of the digestive and respiratory systems has often been

S 059 reported in ethnobotanical studies [3, 14, 15, 21] and

= explained by the fact that these diseases are most com-

g e monly affecting the population [3, 15]. The empha-

S -0.5- sis on endocrine, nutritional, and metabolic diseases

might partly be explained due to plant use for weight

-1.07 loss (Table 1), which, according to the traders, is also

-1.5 a consequence of the growing interest of customers

in using plants that aid in losing weight and keeping a

'2'0_1.0 05 00 05 1.0 15 20 good shape. This has been related to the current hab-

Coordinate 1 its of society, which tends to be sedentary and ingest

Fig. 5 Principal coordinate analysis (PCoA) showing the similarity highly caloric foods, becoming obese, and social media

between the species indicated by the 35 traders in the four and television promoting the sale of medicinal plants
rn;zsorseegritoér;s. Green = Mata; yellow = Agreste; blue =Borborema; for losing Weight [44—46].
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Table 2 Medicinal plants of high relative importance in public markets of different mesoregions in the state of Paraiba, northeastern

Brazil

Species Origin RI Species Origin RI
Punica granatum E 2 Abarema cochliacarpos N 1.22
Zingiber officinale E 1.78 Miconia albicans N 1.21
Myracrodruon urundeuva N 1.69 licium verum E 1.18
Rosmarinus officinalis E 1.67 Syzygium aromaticum E 1.18
Cinnamomum sp. E 1.64 Anacardium occidentale N 1.17
Foeniculum vulgare E 1.59 Matricaria chamomilla E 117
Pimpinella anisum E 1.59 Equisetum giganteum N 1.17
Pterodon emarginatus N 1.54 Monteverdia ilicifolia N 113
Cnidoscolus urens N 1.51 Peumus boldus E 113
Hymenaea courbaril N 142 Senna sp. N 1.12
Camellia sinensis E 142 Morinda citrifolia E 1.12
Lavandula angustifolia E 14 Allium sp. E 1.07
Anethum graveolens E 1.37 Allium sativum E 1.06
Hibiscus sp. E 137 Coriandrum sativum E 1.06
Libidibia ferrea N 1.29 Eucalyptus globulus E 1.06
Sesamum orientale E 1.24 Origanum sp. E 1.04

N = species native to Brazil. E=exotic species. Rl =relative importance

In most cases, the medicinal use of leaves, bark, and
seeds (Fig. 3) was recorded, similar to several other stud-
ies [7, 30, 47]. Previously, a greater use of leaves and her-
baceous plants in wetter regions, such as the Atlantic
Forest, has been commonly registered [4, 48, 49], while
in drier regions, such as the Caatinga, a predominance
of the use of barks and woody plants has been shown [3,
50], highlighting a relationship with the loss of foliage in
the vegetation during the drier periods [16]. This appar-
ent correspondence between the most used plant parts
and the environment can also be seen in other studies
conducted in dry [6, 8, 51] and wetter environments [20,
33]. However, in the most cases of this study, it was not
possible to establish a similar relationship between the
environment and the most traded plant parts, and the
Agreste was the only region where the bark was the main
plant structure traded. The leaves were the main plant
part in the remaining mesoregions, even in drier areas,
where a more significant bark trade would have been
expected. Agreste is an ecotone between dry and humid
regions, despite the predominance of the semiarid area
in this mesoregion. The bark commercialization in this
mesoregion suggests a trade preference of the native spe-
cies, and the bark can be obtained from tree species of
the Caatinga (usually without leaves in the dry season).
Cultural practices and the local knowledge heritance
can support this use and the consumption of these spe-
cies. A possible explanation for that is the dynamism of
medicinal plant trade, which involves not only the local
plant species in the studied markets but also species from

other regions and even imported from other countries,
since, as observed here, most species with high relative
importance were exotic.

Similarity between the mesoregions
Interestingly, the Agreste mesoregion, geographically
located in a transition area between the Atlantic Forest
and the Caatinga, fell in the center of the graph, sharing
its limits with all remaining mesoregions. The intensity of
trading of Atlantic and Caatinga species and the commer-
cialized exotic species as well indicates that this region,
as an ecotone, also favors the exchange of knowledge.
This leads us to suggest that the Agreste mesoregion rep-
resents a not only as a transition area for vegetation, but
also of knowledge and practice in the use of (medicinal)
plants in comparison with the remaining mesoregions. In
this context, besides being an important ecological area
for conservation, the ecotone can also represent a region
that demands attention for cultural proposes. This per-
spective could be an interesting guiding tool for future
research involving the trade in medicinal plants.
Considering the relatively small territory of the state of
Paraiba (56,585 km?) [35], it may be inferred that there is
a permutation of knowledge and traded species between
the different regions. Although a study with similarity
analysis between different phytophysiognomies in the
states of Paraiba and Pernambuco has not found similar-
ity between the studied phytophysiognomies [52], it is
worth noting that, in addition to the possibility of permu-
tation of native species of different phytophysiognomies,
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Table 3 Percentage of informants that reported the absence of some species during the interview period for each studied
mesoregion. Blank cells indicate that the species was not recorded in the mesoregion at any time of the year. 1°= August-October
2017;2°=November 2017-January 2018; 3°=February-April 2018; 4°=May-July 2018

Species Mata Agreste Borborema Sertao

(N=13) (N=10) (N=4) (N=8)

1° 20 30 4° 10 20 30 4° 10 20 30 4° 10 20 30 4°
Abarema cochliacarpos 7.69 - - - 30 20 20 10 - - - - - 125 - -
Agave sp. - - - 10 - - - -
Ageratum conyzoides - 125 125 125
Allium sp. 7.69 - 15.38 769 - 30 10 10 - - 25 - - 25 125 25
Aloe vera 7.69 - 1538 7.69 25 - 25 -
Alpinia zerumbet 15.38 7.69 - - - 125 - -
Amburana cearensis 1538 - 769 1538 10 - 30 - - - - - - - - -
Anacardium occidentale - - 7.69 - - - 10 10 - - - - - 125 125 -
Anadenanthera colubrina 1538 - - 769 - 10 - - - - - -
Anemopaegma sp. 7.69 7.69 - - - - 125 -
Anethum graveolens 23.07 - - - - - 20 20 - - - - - 125 125 -
Annona muricata 7.69 - 1538 - - - - - - - - - - - - -
Baccharis sp. 15.38 769 1538 - - - - - - - 50 - 25 - 125 -
Bahuinia sp.? 769 769 - - 0 - 0 - - - - - - - - -
Bertholletia excelsa - - 7.69 - - - - -
Boerhavia coccinea - - 7.69 - - - 125 125
Brassica sp. - - - - 10 10 - - - - - - - - 125 125
Camellia sinensis 7.69 - - - 10 20 - - - - 25 25 25 125 - 12.5
Caryocar sp. - - 125 125
Cenostigma pyramidale - - - - - 125 - 12.5
Centella sp. - - - - - 125 125 125
Cissus sp. - - 125 -
Chorisia glaziovii - 125 125 125
Cissampelos sympodialis - - - 25
Cnidoscolus urens - - 7.69 - 10 - 10 - - 125 - -
Cnidoscolus quercifolius - - 10 - 25 25 25 - - - - -
Cocos nucifera - 125 - -
Combretum fruticosum - - 125 -
Copernicia prunifera - 125 - -
Croton sp. - - 10 - - - - -
Cymbopogon citratus - - - - - 10 - - 25 - - - - - - -
Cynophalla flexuosa - 125 125 -
Erythrina velutina 15.38 - - - - - - - - - 125 125
Eucalyptus globulus - - - - - - - - - - - - - - - -
Foeniculum vulgare 3846 7.69 - - - - - - 25 50 - - 125 - - -
Glycyrrhiza glabra - - - 7.69
Helianthus annuus - - - - - - 10 - - - 25 - - - - -
Hibiscus sp. 7.69 - - - - - - 10 - - - - - 125 - -
Hymenaea courbaril 23.07 - 7.69 769 - - - - - - 25 - - - - -
lllicium verum 15.38 - 7.69 769 - - 30 10 - - - - - - - -
Lavandula angustifolia 7.69 - 7.69 - - - - 10 - - 25 - 125 - - -
Libidibia ferrea 15.38 7.69 - - 20 10 10 - - - - -
Licania rigida 1538 154 - - 25 - - - 125 - 125 -
Lippia alba 7.69 - - 769 - - - - - 125 - -
Luffa operculata 7.69 - - - 10 - 10 - 125 - - -

Maytenus rigida - - - - - - - - - - 125 -
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Mata
(N=13)

Agreste
(N=10)

Species

Sertao
(N=8)

Borborema
(N=4)

1° 2° 3° 4° 1° 2°

3° 4° 1° 2° 3° 4° 1° 2° 3° 4°

Mentha sp. - - - -

Miconia albicans - - 7.69 769 - -
Monteverdia ilicifolia - - - 769 - 10
Morus sp. 7.69 - - 7.69

Musa x paradisiaca

Myracrodruon urundeuva - - - - 30 10
Persea americana - -
23.07 154 - 30.77 10 -
Pimpinella anisum - - - 769 - -
Pombalia lanata - - 2308 -

Pterodon emarginatus 7.69 769 769 - 10 10
Punica granatum 7.69 - - - 10 -

Phyllanthus niruri

Rosmarinus officinalis - - 7.69 - 10 -
Salvia hispanica 7.69 - - - - 10
Sambucus australis 7.69 - - - 10 -
Schnopsis brasiliensis - - - - - 10
7.69 - 7.69 - 10 -
Sesamum orientale - - - - 10 _

Senna sp.

Sideroxylon obtusifolium - - - - - 10
Solanum americanum

Symphytum officinale - - - -

Syzygium cumini - - - - - -
Tamarindus indica 7.69 7.69 - -

Taraxacum officinale - - - -

Valeriana sp. - 7.69 - -

Wilbrandia sp. - - - 769 - -
Ximenia americana - - - - - -
Zingiber officinale - - 7.69 - - -
Ziziphus joazeiro - - - 7.69

25 25 25 - - - - -

- - - - - - 125 125 125 -
- - - - 2»x - - - 125 -
o 10 - - 25 25 - - - -
0 10 - - 125 125
- - - - - - - - -

the use of exotic species is a factor that collaborates for
a greater sharing of species, even in so different areas as
the Atlantic Forest and the Caatinga.

Temporal variation in the medicinal plant trade

It was impossible to establish a relationship between the
unavailability of any species during some period and the
mesoregion, given that when one species was unavailable
in one trade location (market stand), it could usually be
found in other locations of the same market. While there
might be a relationship between plant habit and availabil-
ity, given most species that showed some period of una-
vailability are herbaceous, similar to other studies [10],
most species are sold dried, giving the traders the pos-
sibility to simply acquire and stock the material to avoid a
lack of the product [20], although at times traders simply
might not have the financial resources to stock material.

In some cases, the informants stated that Foeniculum
vulgare, according to them, cultivated in the Brejo and
Curimatau areas (Agreste Mesoregion), was not available
during some periods. A possible explanation for species
unavailability in some cases could be traced to the recent
sale of the whole stock by a trader, or the lack of interest
by the trader in stocking a particular product given the
low demand.

It was also possible to note the incorporation of a new
species into the plant trade during our study: In the first
stage of the interviews, Miconia albicans was only found
in a few places of the Mata and Sertdo mesoregions,
and then, a fast spread of this species in the market was
observed. Although being a native species and, according
to some informants, common in woody areas of both the
Atlantic Forest and the Caatinga, its medicinal use was
not well known until recently. According to the traders,
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a recent increase in the trade of this species occurred due
to their recent promotion to treat pain and muscular and
rheumatic diseases on the internet and television, which
led increasing to a consumer demand. Previous ethnobo-
tanical studies did record this species, but made no refer-
ence to its medicinal use [53-55]. Similar cases have also
been reported for Hibiscus sp., Camellia sinensis, and
Zingiber officinale, species that, according to the inform-
ants, began to be traded less than a decade ago, also
influenced by the media and the Internet. In the contem-
porary world, traditional medicinal practices have often
incorporated other knowledge, e.g., biomedical knowl-
edge, in the globalization process, in this way affecting
selection and transmission mechanisms of knowledge
[56].

Conclusions

The inventory of medicinal plants available in the mar-
kets of Paraiba varies little throughout the year. In gen-
eral, traders seem to keep permanent stocks of the main
plants. Traders were also receptive to incorporating new
plants into their stocks, which might be explained several
factors, such as the influence of the media and the Inter-
net, fostering the growing interest of customers in certain
species.

It was impossible to establish a relationship between
the periods of species absence in some trading locations
and the mesoregion where this absence occurred. The
absence during certain periods is probably more related
to temporary unavailability or the impossibility for the
trader to stock the product, or might even be related to
environmental changes, which may influence species
availability. It was not possible to establish a direct asso-
ciation between the climatic variations of each mesore-
gion and the plant part traded. The leaves were the more
commercialized parts, even in the drier regions, except in
the Agreste, an ecotone region, where the bark was the
main part observed.

The Sertdo mesoregion was the only one that showed
a significant variation in the inventory of species sold by
the traders. It is also interesting that the Agreste mesore-
gion, geographically located in an intermediate region
between the Atlantic Forest and the Caatinga, showed
an intermediate similarity pattern with the remaining
mesoregions.
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