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Abstract

In addition to creating scenic landscapes and beautifying urban areas, the cultivation of trees in urban areas can benefit ecosystems and improve
cities sustainability. Besides some indications of adequate species for use in public pathways, there are few studies and knowledge regarding the
native species behavior and uses for this purpose. In this way, the objective of this study was to evaluate the performance of some native species in
urban afforestation of public pathways. Species to be evaluated were selected considering characteristics such as occurrence (biome and region),
height (medium or high size), growth rate (moderate to fast), and flowering (season and color) and at the end, 11 species were selected. The species
Senna macranthera, Andira fraxinifolia, Pterocarpus violaceus, Cordia superba, Jacaranda cuspidifolia, Peltophorum dubium, Inga vera, Inga
edulis, Senna multijuga, Handroanthus impetiginosus and Stifftia chrysantha were planted on a public pathway at Lavras-MG, Brazil (Biome: Mata
Atlantica) and evaluated observing the initial survival, growth rate, canopy, diameter at breast height (DBH) and occurrence of damage and disease.
Concerning the tested species, A. fraxinifolia and S. macranthera exhibited low survival after planting (10 months) and must be replaced for other
species. Handroanthus impetiginosus and P. violaceus exhibited the best performance, presenting a good growth rate, followed by J. cuspidifolia,
I vera, and I. edulis.

Keywords: green areas, native trees, urban forest, rban trees development.

Resumo
Desempenho de espécies nativas na arborizaciio de vias publicas — estudo de caso em Lavras-MG, Brasil

Além de criar paisagens cénicas e embelezar areas urbanas, o cultivo de arvores em areas urbanas pode beneficiar os ecossistemas e melhorar a sus-
tentabilidade das cidades. Além de algumas indicagdes de espécies adequadas para uso em vias publicas, existem poucos estudos e conhecimentos
sobre o comportamento das espécies nativas e usos para este fim. Desta forma, o objetivo foi avaliar o desempenho de algumas espécies nativas
na arborizagdo urbana de vias publicas. As espécies a serem avaliadas foram selecionadas considerando caracteristicas como ocorréncia (bioma e
regido), altura (tamanho médio ou alto), taxa de crescimento (moderado a rapido) e floragao (estagdo e cor) sendo ao final foram selecionadas 11 es-
pécies. As espécies Senna macranthera, Andira fraxinifolia, Pterocarpus violaceus, Cordia superba, Jacaranda cuspidifolia, Peltophorum dubium,
Inga vera, Inga edulis, Senna multijuga, Handroanthus impetiginosus e Stifftia chrysantha foram plantadas em via ptblica em Lavras-MG, Brasil
(Bioma: Mata Atlantica) e avaliados observando a sobrevivéncia inicial, taxa de crescimento, copa, didmetro a altura do peito (DAP) e ocorréncia
de danos e doengas. Em relacao as espécies testadas, 4. fraxinifolia e S. macranthera apresentaram baixa sobrevivéncia apos o plantio (10 meses)
e precisaram ser substituidas por outras espécies. Handroanthus impetiginosus e P. violaceus apresentaram o melhor desempenho, com boa taxa de
crescimento, seguidos por J. cuspidifolia, I. vera e I. edulis.

Palavras-chave: arborizagio urbana, areas verdes, arvores nativas, desenvolvimento de arvores urbanas.

Introduction with some million deaths worldwide per year. Cities have to

cope with the challenges due to poor air quality impacting

The presence of trees in an urban environment
not only provides aesthetic quality and shade but also
enhances ecosystem services such as carbon sequestration,
improving air quality, increased soil water infiltration,
thermal comfort and other benefits (Rahman et al., 2017,
Revelli and Porporato, 2018; Sicard et al., 2018)associated

human health and citizen well-being. According to an
analysis in the framework of this study, the annual mean
concentrations of tropospheric ozone (O,). Heat islands are
common in urban areas, so the shade provided by trees is
the primary factor for pedestrian thermal comfort (Li et al.,
2018). The presence of vegetation elements, particularly
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trees, is considered the primary component in mitigating
the effects of climate change and heat islands in urban
centers, where temperatures may be as much as 8 °C higher
(Soltani and Sharifi, 2017).

Thus, incorporating more trees in urban environments
is a great challenge for public administration that pursue
sustainable urban planning, improving environmental
conditions for the inhabitants. But in some situations,
planning and maintenance of the trees are not satisfactory
and, therefore, trees interfere negatively with other urban
components (CEMIG, 2011; Oliveira et al., 2018). To
minimize conflicts, it is important to perform a rightly
selection of the species and a good plantation planning.

In Brazil, identifying trees for planting along pathways
is frequently performed by technicians, based on the
manuals prepared by energy companies or municipal
administration. Selection of tree species requires the
observation of characteristics as for example, tree height,
canopy, different flowering and fruiting season, pleasant
aromas, pests and diseases resistance (CEMIG, 2011)
based on research results (Paiva et al., 2004; Berolini et al.,
2015; Silva et al., 2016; Costa et al., 2017; Oliveira et al.,
2018; Freire and Mussi-Dias, 2019). However, many of the
species indicated in manuals as adequate for cultivation on
public pathways are shrubs and not trees, such as Murraya
paniculata (L.) Jack, Caesalpinia pulcherrima (L.) Sw,
Lagerstroemia indica L., and hibiscus Hibiscus rosa-
sinensis L. These species do not produce intense shade and
besides of this, are exotic. The recommendation is because
such smaller species present satisfactory size for planting
under electrical wiring.

Due to the traditional use of some species and the limited
knowledge about the behavior of native species, exotic
species are most commonly used in urban afforestation
(Almas and Conway, 2016, Costa et al., 2017; Oliveira et
al., 2018; Lima Neto et al., 2021). The urban tree forest
within many Brazilian cities is composed of more than
50% exotic species, besides naturalized and cultivated
(Paiva et al., 2004; Cupertino and Eisenlohr, 2013; Saiter et
al., 2015; Costa et al., 2017; Guilherme et al., 2018, Pereira
et al., 2020).

The primary advantages of using native species include
better adaptation, greater resistance to pests and diseases,
and maintenance of the local ecosystem via the preservation
of the native fauna and flora in each region (Stumpf et al.,
2015). The use of native species in urban afforestation is
also important for biological conservation (Stumpf et al.,
2015). However, some difficulties using native trees in
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urban afforestation were observed, such as reducing or
nonexistent availability of seedlings for commercialization,
and lack of knowledge to identify species that should be
used for this purpose (Almas and Conway, 2016, Mello and
Pastore, 2020).

Urban afforestation using native species is, in many
situations, conducted empirically, without foundation
or technical-scientific knowledge. Previous studies are
typically restricted to qualitative and quantitative analyses of
the existing vegetation (Assis and Paulo, 2013; Fernandes et
al., 2018; Boldrin et al., 2019, Freire and Mussi-Dias, 2019)

Also, there are some studies concerning native plants
characteristics and uses on forests and reforestation,
parks, gardens but not a reduce information for uses in
pathways (Biondi and Leal, 2009; Biondi and Leal, 2010).
Considering the lack of information and identification
of native species for public pathway afforestation, and
the need to have data from practical evaluations of these
species’ development, the objective of this study was to
evaluate the performance of some Brazilian native species
cultivated in public pathway.

Materials and Methods

The selected place for tree cultivation was the public
pathway of the Federal University of Lavras (Universidade
Federal de Lavras - UFLA), located in the city of Lavras,
Minas Gerais, Brazil. The site is located at coordinates
21°13°32.8”S, 44°58°41.0"W, 918 m altitude, with a
Cwa climate, according to the Koppen classification. The
predominant forest formation in Lavras is a semideciduous
seasonal montane forest, characterized by areas of campo
(grassland), campo rupestre (rocky grassland) and cerrado
(savanna) vegetation (Carvalho and Scolforo, 2008).

The pathway was next to an avenue with two 7.0 m
wide lanes, separated by a 0.60-m wide central bed where
lampposts are located. The roadside has a total width of
6.15 m and is divided into a 2.0 m bike lane, a 1.5-m tree
bed, a 2.0-m pedestrian sidewalk and a narrow 0.65-m
grass bed (Figure 1).

Species selection

The selected species belong to four botanical families,
Fabaceae (7), Bignoniaceae (1), Boraginaceae (1), and
Asteraceae (1). Also, the biome and the region where the
species were originated was considered, avoiding those
from distant latitudes considering the experimental area
(Table 1).
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Figure 1. Representation of the avenue where afforestation was conducted and species were evaluated.

Table 1. List, classification, biome and region of origin from the selected tree species.

Family Scientific name Common name Biome Occurence
Stifftia ch tha J. . . .
Asteraceae ifftia c r).zsan a Esponja-de-ouro  Cerrado, Atlantic Rainforest SE; NE; S
C. Mikan
Bienoniaceac Handroanthus impetigino- Ibé-roxo Cerrado SE; NE; CW; N
& sus (Mart. ex DC) Mattos P (AC,RO, MA)
. . Jacaranda cuspidifolia SE (MG, SP); CW
Bignoniaceae Mart. Caroba Cerrado (MS, MT, GO)
. Atlantic Rainforest, SE; NE; S (PR); CW
Boraginaceae Cordia superba Cham. Babosa-branca Cazltlirllcga, aérclar(r);fii (GO, (T O))
. . NE (BA); SE (MG,
Fabaceae Peltophorum dubium Caatinga, Cerrado, Atlantic (BA) (
.. Canafistula . RJ); CW (GO, MS);
(Caesalpinioideae) (Spreng.) Taub. Rainforest, Pantanal S (PR)
s S th DC. . .
Fabaceae (Caesalpinioi- ennd macrantaerd .( . Caatinga, Cerrado Atlantic ~ SE; NE; S (PR); CW
ex Collad.) HS Irwin & Aleluia .
deae) Rainforest (GO, TO, MT)
Barneby
Fabaceae (Caesalpinioi- Senna multijuga (Rich.) . Amazodnia, Caatinga, Cerra-
Pau- BR
deae) H.S. Irwin & Barneby i do, Atlantic Rainforest
. . . , Amazonia, Caatinga, Cerra-  SE; N; S (SC, PR);
Fab. M di I dulis Mart. I . .
abaceae (Mimosoideac) rea eauns hea do, Atlantic Rainforest NE (BA, PE, RN)
Amazoni Atlanti
Fabaceae (Mimosoideae) Inga vera Willd. Ingé mazbnia, Cerrado, Atlantic BR

Rainforest, Pampa, Pantanal

Caati Cerrado Atlanti SE (MG, SP); CW
Fabaceae (Papilionoideae)  Andira fraxinifolia Benth. ~ Angelim-roxo aatinga, Lerraco Atatte (MG, SP);

Rainforest (GO, MS); S
)z 1 Amazoni Atlanti
Fabaceae (Papilionoideae) terocar\p;:;e\;lolaceus Aldrago mazom;,a(;;g::;, antie BR

Abreviattions: S=South; N=North; SE=Southeast; NE=Northeast; CW=Center-West; AC=Acre; BA=Bahia; BR=Brazil; CE =Ceara; GO=Goias;
MA=Maranhdo; MT=Mato Grosso; MS=Mato Grosso do Sul; MG=Minas Gerais; PE=Pernambuco; PR=Parana; RO=Rond6nia; RJ=Rio de Janeiro;
RN=Rio Grande do Norte; SC=Santa Catarina; SP=Sao Paulo; TO=Tocantins
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Species were selected considering several characteristics
such as occurrence, canopy, higher, growth rate and
flowering. The higher should be medium-sized (around
20-meters, maximum) and preferably should present a
moderate to fast growth rate (Table 2).

The species were also selected considering their
ornamental qualities, based on color and flowering season.
Color was diversified and staged to avoid uniformity and
providing different blooming seasons (Table 2). Flower

PUBLIC PATHWAYS IN LAVRAS-MG, BRAZIL

color and season were other factors aiming to have at least
one species blooming in a given period. Also, species of the
same flower color were avoiding to be planted in sequence.

The sequence of tree plantation was: North Avenue:
1) Inga vera and Inga edulis; 2) Pterocarpus violaceus;
3) Cordia superba; 4) Jacaranda -cuspidifolia: 5)
Peltophorum dubium; 6) Senna multijuga. Goiabas
Avenue: 1) Handroanthus impetiginosus;, 2) Stifftia
chrysantha (Figure 2).

Table 2. Selected native species and phenological characteristics

Scientific name Height (m) Growth rate Flower color Blooming season N° of individuals
Senna macranthera 6-8 Fast Yellow Nov - Apr 33
Andira fraxinifolia 6-12 Slow Pink Nov - Dec 40

Pterocarpus violaceus 8-14 Moderate Yellow Oct - Dec 33
Cordia superba 7-10 Moderate White Oct - Feb 35
Jacaranda cuspidifolia 5-10 Fast Yellow Sep - Oct 31
Peltophorum dubium 15-20 Fast Yellow Dec - Feb 37
Inga vera 5-10 Fast Cream Aug - Nov 12

Inga edulis 15-20 Fast Cream Oct - Jan 19

Senna multijuga 6-10 Fast Yellow Dec - Apr 31
Handroanthus impetiginosus 6-10 Moderate Pink Sep - Oct 40
Stifftia chrysantha 3-5 Slow Yellow July - Sep 26

Source: Lorenzi, 2016.
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Figure 2. Scheme of the species distribution along the avenues

Each species was planted on both sides of the avenue
using an average spacing between the trees of 7.0 m. The first
plantation was in year 2011 Summer (January). The plants had
an average height of 1.60 m and were grown in 5-L plastic
pots. For planting, a 40 x 40-cm hole was dug, and the soil
was fertilized using 150 g of SSP - simple superphosphate and
20 L of cattle manure. For all the trees, a wood guide was
provided. The irrigation was performed in manual way, three
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times a week. After one month, a few seedlings need to be
replaced, using seedlings of the same age and size.

Three years after, 4. fraxinifolia did not exhibit good
development, characterized by death of the apical buds and
over-sprouting at the base, and so it was replaced by another
species, H. impetiginosus. Additionally, due to deficient
development and constant stem crashes, S. macranthera
was replaced by P. violaceus.
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Assessments

Assessments of species development and behavior
were performed initially — survival rate (%) and 7-years
after the first planting, with the exception of P. violaceus
and H. impetiginosus, which were evaluated at three and
five years, respectively. The following parameters were
evaluated: plant height (m), determined using a 17-m
retractable metric tape, and canopy diameter (m), using
measurements taken at two perpendicular positions in the
canopy, using a metric tape. The diameter at breast height
(DBH) (m) was calculated from the circumference at breast
height (CBH) using a metric tape and according to the
equation:

CBH
DBH = ——
T

The RGR (TCR) = Relative Growth Rate was also
determined to assess the increase in size per unit of measure

165

and unit of time, allowing to minimize differences, through
the equation (Mora et al., 2005):

Log,S, —Log,S,
I =1

D=

Results and Discussion

The larger number of species selected in the family
Fabaceae is explained by the fact that this is the most well-
represented botanical family in Brazil (present in all states)
(REFLORA, 2020). In Brazil, 222 genera and 2,848 species
are described for the Fabaceae family (REFLORA, 2020).
In addition, Fabaceae is one of the most diverse botanical
families and the third largest in terms of number of species
in the world (Gomes et al., 2018; LPWG et al., 2017)

In general, the seedlings had a survival rate around
100%, with the exception of Cordia superba, Jacaranda
cuspidifolia, and Senna multijuga, which had survival rate
around 80% and needed a replacement (Table 3).

Table 3. Performance of the native species after 7-years, in Lavras, Minas Gerais state, Brazil.

Species Height (m) (m}:nG/?no)
Handroanthus impetiginosus* 8.69 0.56
Inga edulis 6.70 0.20
Inga vera 5.02 0.16
Peltophorum dubium 10.21 0.26
Pterocarpus violaceus** 4.84 0.22
Cordia superba 341 0.10
Jacaranda cuspidifolia 8.01 0.23
Senna multijuga 5.00 0.16
Stifftia chrysantha 3.72 0.12

Canopy Survival rate

diameter (m) CBH DBH (%)
9.28 0.99 0.31 100
9.1 0.53 0.16 100
5.9 0.36 0.11 100
9.87 0.70 0.22 100
3.52 0.25 0.08 100
3.60 0.39 0.12 80
6.47 0.57 0.18 81.6
5.12 0.46 0.15 83
3.63 - - 100

1ve years after planting, ee years after planting, = circumference at breast height, = diameter at breast height, = Relative growth rate.
*Five y fter planting, **Three yi fter planting, CBH = ci fi b height, DBH = di b height, RGR = Relative growth

Through the RGR, it is possible to identify the growth
rate of the species. It is observed that Handroanthus
impetiginosus has the highest annual growth, as opposed
to Cordia superba and Stifftia chrysantha, which have the
lowest annual ratio.

Four weeks after planting, 4. fraxinifolia had bacterial
blight; thus, all the seedlings initially planted were replaced.
Some plants of other species that were not successfully
established in the soil were also replaced. Although the
replanting of the A. fraxinifolia, the new plants present
another time the same bacterial blight problem, which
induced over-sprouting at the base, and the trees have lost
quality characteristics for afforestation purposes.

A. fraxinifolia occurs in riparian or gallery forests,
semideciduous seasonal forests, rain forests and restinga
(REFLORA, 2020), which may indicate that this species

Ownam. Houtic, (Vigosa)

requires very moist soils and must be cultivated in groups
that allow the seedlings to protect one another (Silva et
al., 2016). As a result of this non-adaptation, this species
was fully replaced in 2013 by other species, Handroanthus
impetiginosus.

Since the public pathways used for trees plantation was
along a recently developed campus area, with no buildings,
it was unprotected from wind. This situation affected the
development of some species such as S. macranthera,
which often toppled or had the stems crashed. Due to that,
four years after, in 2015, this species was replaced by other
that seems to be more resistant, P, violaceus.

Due to the negative experience of planting S.
macranthera and A. fraxinifolia, these species cannot
be recommended for public road afforestation in new
developments or in areas without wind protection.

V.28, Ne. 2, 2022 p. 161-171
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In general, establishment was satisfactory, and some
replacements were only necessary for S. macranthera and
A. fraxinifolia.

Considering the species evaluated 7-years after planting,
P. dubium and J. cuspidifolia had the best performance.
These species exhibited rapid development and over the
evaluation period exhibited the best average plant heights
(10.21 m and 8.01 m, respectively) (Table 3).

The canopy diameter of P. dubium and J. cuspidifolia
was with an average size of 9.87 m and 6.4 m, respectively

(Table 3). P. dubium may develop an even greater trunk
diameter and canopy branching, occurring mainly in wet
areas or in forests next to rivers or cricks (Bertolini et al.,
2015). This species is also exceptional given its beautiful
yellow-gold flowers that contribute to embellishment
gardens and landscapes.

The rapid growth in height and good canopy
development of P. dubium and J. cuspidifolia imply these
species are an excellent option for urban afforestation
(Figure 3).

Figure 3. Peltophorum dubium (a) and Jacaranda cuspidifolia (b) trees 7-years old.

J. cuspidifolia is described as a deciduous,
heliophilous and xerophilous species typical of the rocky
slopes of broadleaf forests and of the transitional cerrado
(Lorenzi, 2016). The leaves usually fall in driest months
and after that, starting in September, produces purple
flowers, providing a wonderful aspect for the tree. Other
species of the genus Jacaranda, such as J. cuspidifolia
and J. chelonia, are currently used for urban afforestation
(urban forests, parks) and it has been noted an improving
on microclimates (Labaki and Matzarakis, 2015; Soares
et al., 2011) as well as the value of some of these tree
services in different municipalities. This study describes
one of the first applications of STRATUM outside the
U.S. Lisbon’s street trees are dominated by Celtis australis

Ownam. Houtic. (Vigosa)

L., Tilia spp., and Jacaranda cuspidifolia D. Don, which
together account for 40% of the 41,247 trees. These trees
provide services valued at $8.4 million annually, while $1.9
million is spent in their maintenance. For every $1 invested
in tree management, residents receive $4.48 in benefits.
The value of energy savings is $6.20/tree. However, this
is the first report of the use of J. cuspidifolia for pathway
afforestation.

Another species that also exhibited good development
was H. impetiginosus. This species presents by 100%
establishment, an average height of 8.69 m and a canopy
diameter of 9.28 m five years of planting (Table 3). The
average DBH was 32 cm, and stem crash was not observed
(Figure 4).
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Figure 4. Handroanthus impetiginosus, 5-years old, characterized by a well-formed canopy (a) and a massive
flowering during its blooming period (b).

H. impetiginosus has excellent ornamental features due
to its attractive flowers. It is deciduous during the winter
and the flowers appear just after, from May through August,
in purplish-pink shades, offering an extremely beautiful
scenic view (Lorenzi, 2016). Another interesting feature is
that its dense canopy provides in other periods of the year
an excellent shading.

The species with medium-sized higher include S.
multijuga (Fig. 5) and the two Inga species I. edulis and 1.
vera (Fig. 6), which featured 83% and 100% establishment,
respectively, in addition to present a fast development. The
average height of S. multijuga was 5 m, with a canopy
diameter of 5.12 m and a trunk diameter of 0.15 m over a

period of 7-years (Table 3). S. multijuga, popularly known in
Brazil as pau-cigarra, aleluia, cassia-aleluia, cassia-amarela,
caobi, manduira, pau-amendoim, pau-de-pito and canudeiro,
among other names, occurs largely in the country and is
therefore adapted to different climatic conditions (Lorenzi,
2016). The size and shape of the canopy makes it suitable for
the afforestation of pathway in narrow streets, mainly under
electrical wiring, and it is widely used in street, park and
garden afforestation in southeast Brazil (Lorenzi, 2016).

However, in this study, the species had not yet reached
the average value of an adult tree (Figure 5). Some trees
exhibited some dry branches, but no pests or diseases were
observed.

Figure 5. Senna multijuga, 7-years old.

Ownam. Houtic, (Vigosa)
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Inga edulis, commonly known in Brazil as inga-cipo
or inga-de-macaco, has white and fragrant flowers, with
long pod fruits that vary in size (Lorenzi, 2016). The fruit
of this species is larger than those from /. vera, commonly
known as inga-do-brejo or inga-babana, but both fruits
are edible by animals and humans. There are no reports of
the presence or use of these species in urban afforestation,
but good canopy formation was observed, especially for
1 edulis.

PUBLIC PATHWAYS IN LAVRAS-MG, BRAZIL

Although initially selected and thought to be a single
species, after a few years it was confirmed that /. edulis planted
in the area actually also included a second Inga species,
L. vera. Due to that, a comparison between of the two Inga
species, was performed and I edulis (Figure 6a) presented
better performance than /. vera (Figure 6b) in regard to the
higher (6.7 m compared to 5.02 m) and canopy diameter (9.1
m compared to 5.9 m) (Table 3). Also, in visual observations,
1. edulis blooms more frequently.

Figure 6. Inga edulis (a) and Inga vera (b), 7-years old.

The species that exhibited smaller sizes after 7-years
were C. superba and S. chrysantha presenting an average
height of 3.4 m and 3.7 m, and canopy diameter of 3.6
m, and 3.6 m, respectively (Table 3). C. superba occurs
naturally in the southeastern states of Brazil. It is typically
associated with wet soils, such as riparian forests and
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Figure 7.
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understory areas, and does not tolerate dry and acidic soils.
It has great ornamental potential due to its white flowers.
It has a large canopy what requires care when planted in
narrow places or close to electrical wires (Lorenzi, 2016).
Both species, C. superba and S. chrysantha, showed a
slow-to-moderate growth (Figure 7).

e TR e o

Cordia superba (a) and Stifftia chrysantha shrub (b) with inflorescence detail (c).
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S. chrysantha had a 100% of establishment indicating
excellent adaptability and resistance. It is important to
highlight that S. chrysantha is a shrubby-like tree (or
arvoreta), that explains the smaller size, but that has
interesting features for use in sidewalks, even though it is
not a tree. But as a shrub, the species exhibited multiple
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trunks (Figure 7), which provided a very interesting visual
appearance.

Another evaluated species, P. violaceus exhibited good
performance and establishment 3-years after planting
(Figure 8), with an average height of 4.84 m and canopy
diameter of 0.07 m (Table 3).

Figure 8. Pterocarpus violaceus three years after planting.

The species P. violaceus is a tree with attractive
ornamental characteristics and is currently used in the
state of S@o Paulo for both landscaping and urban tree-
planting (Lorenzi, 2016). The species multiplies easily and
tolerates direct solar radiation (Farrapo and Mendes, 2014).
Moreover, P. violaceus decreases asphalt and sidewalk
temperatures by 5 + 2-3 °C, compared to similar sites
without shade (Basso and Corréa, 2014).

Based on the observations of this study, the species
are differentiated, as is natural for plants. Thus, a simple
indication of using native species in afforestation is
not sufficient for a recommendation. Even being an
occurrence occurring in a phytogeographic region, the
species cannot adapt to a growing condition on pathways.
Thus, through this study, it is possible to indicate
species with potential for use in urban afforestation,
such as Handroanthus impetiginosus, Peltophorum
dubium, Jacaranda cuspidifolia, Inga vera, Inga edulis,

Ownam. Houic. (Vicosa)

Pterocarpus violaceus and C. superba. It is also important
to note some do not showed adaptation, such as Senna
macranthera and Andira fraxinifolia and may not be
recommended for this purpose.

Conclusions

Native trees can be used for urban pathway afforestation,
although not all species are adapted for this purpose. The
medium-to-large size species Handroanthus impetiginosus
and Peltophorum dubium, exhibited better performance
and potential for urban afforestation, with good ornamental
potential. Excellent characteristics were also observed
for Jacaranda cuspidifolia, Inga vera, and Inga edulis.
Pterocarpus violaceus presenting rapid development.
Moreover, although it does not provide great shade, the
Stifftia chrysantha shrub may be used in central beds or
planted as hedges in isolation or in groups.
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