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Germinagao e resisténcia ao transplante de quatro espécies do cerrado paulista com
potencial paisagistico

RESUMO

Objetivo — O presente estudo avaliou a germinagdo, o crescimento e a resisténcia ao transplante e plantio de quatro
espécies nativas do cerrado paulista com potencial paisagistico: Andropogon bicornis, Mimosa dolens, Paspalum
stellatum e Schizachyrium sanguineum.

Metodologia — A pesquisa adotou a semeadura indireta das espécies em vasos, com monitoramento semanal por
seis meses, analisando: taxas de germinagdo, velocidade de crescimento e resisténcia ao transplante e plantio. Apds
o transplante, os individuos sobreviventes foram plantados em canteiro.

Originalidade/relevancia — A sele¢3o das espécies foi baseada nos critérios adotados pelo paisagista holandés Piet
Oudolf, que definiu trés categorias para a composi¢cdo paisagistica de jardins naturalistas: espécies protagonistas,
coadjuvantes e matrizes. Ao definir as espécies baseadas nessa selecdo e a sistematiza¢do de informac&es sobre
germinagdo, crescimento e resisténcia ao transplante das espécies testadas, a pesquisa amplia o conhecimento para
a sua inser¢do em projetos paisagisticos.

Resultados — Os resultados indicaram que a espécie Mimosa dolens apresentou a maior taxa de germinacgao,
enquanto o Andropogon bicornis destacou-se pela resisténcia ao transplante e melhor vigor apds o plantio. Ja as
espécies Paspalum stellatum e Schizachyrium sanguineum apresentaram desenvolvimento significativo inicialmente,
mas ndo resistiram ao plantio definitivo.

Contribuigdes tedricas/metodoldgicas — O estudo fornece informagdes para a utilizagdo de espécies nativas do
cerrado em projetos paisagisticos com enfoque naturalista, fornecendo dados como subsidio para a insergdo dessas
espécies herbaceas e arbustivas em viveiros, possibilitando sua introdugdo no paisagismo.

ContribuigGes sociais e ambientais — Os resultados da pesquisa contribuem para uma maior visibilidade do Cerrado,
o segundo bioma mais devastado do pais, colaborando para mitigar os problemas referentes as mudangas climaticas.

PALAVRAS-CHAVE: Espécies nativas. Germinagdo de sementes. Crescimento de plantulas.

Germination and transplant resistance of four cerrado species from Sao Paulo state
with landscape potential

ABSTRACT

Objective — The present study evaluated the germination, growth, and resistance to transplanting and planting of
four cerrado native species from Sdo Paulo state with landscape potential: Andropogon bicornis, Mimosa dolens,
Paspalum stellatum, and Schizachyrium sanguineum.

Methodology — The research adopted indirect sowing of the species in pots, with weekly monitoring for six months,
analyzing germination rates, growth rate, and resistance to transplanting and planting. After transplanting, the
surviving seedlings were planted in garden beds.

Originality/relevance — The selection of the species was based on the criteria adopted by the Dutch landscape
designer Piet Oudolf, who defined three categories for the landscape composition of naturalistic gardens: primary
species, scatter species, and matrix species. By defining the species based on this selection and systematizing
information on germination, growth, and resistance to transplanting of the tested species, the research expands
knowledge for their incorporation into landscape design projects.

Results — The results indicated that Mimosa dolens exhibited the highest germination rate, while Andropogon bicornis
stood out for its resistance to transplanting and better vigor after planting. The species Paspalum stellatum and
Schizachyrium sanguineum showed significant initial development but did not withstand final planting.
Theoretical/methodological contributions — The study provides information for the use of native cerrado species
from Sdo Paulo state in landscape projects with a naturalistic focus, offering data to support the inclusion of these
herbaceous and shrub species in nurseries, enabling their introduction into landscaping.

Social and environmental contributions — The research results contribute to greater visibility of the Cerrado, the
second most devastated biome in the country, helping to mitigate issues related to climate change.

59



\"\\ Periodico Eletronico Forum Ambiental da Alta Paulista

b mibionintio: Pt inoe s T Tl e W
c/ectronic Journal cnvironmental orum or Alia

ISSN 2966-2931 Suporte Online/OnlineSupport - ISSN 1980-0827 Suporte CD-ROM/CD-ROM Support

i, PR O
Faulisia

Edicdo em Portugués e Inglés / Edition in Portuguese and English -v. 21, n. 2, 2025

KEYWORDS: Native species. Seed germination. Seedling growth.

Germinacidn y resistencia al trasplante de cuatro especies del cerrado paulista con
potencial paisajistico

RESUMEN

Objetivo — El presente estudio evalto la germinacion, el crecimiento y la resistencia al trasplante y plantacion de
cuatro especies nativas del cerrado paulista con potencial paisajistico: Andropogon bicornis, Mimosa dolens,
Paspalum stellatum y Schizachyrium sanguineum.

Metodologia — La investigacion adoptd la siembra indirecta de las especies en macetas, con monitoreo semanal
durante seis meses, analizando: tasas de germinacion, velocidad de crecimiento y resistencia al trasplante y
plantacién. Después del trasplante, los individuos sobrevivientes fueron plantados en canteros.
Originalidad/relevancia — La seleccidn de las especies se basé en los criterios adoptados por el paisajista neerlandés
Piet Oudolf, quien definié tres categorias para la composicién paisajistica de jardines naturalistas: especies
protagonistas, secundarias y de matriz. Al definir las especies con base en esta seleccidny sistematizar la informacion
sobre germinacidn, crecimiento y resistencia al trasplante de las especies evaluadas, la investigacion amplia el
conocimiento para su incorporacion en proyectos de paisajismo.

Resultados — Los resultados indicaron que Mimosa dolens presentd la mayor tasa de germinacion, mientras que
Andropogon bicornis se destacd por su resistencia al trasplante y mayor vigor después de la plantacion. Las especies
Paspalum stellatum y Schizachyrium sanguineum mostraron un desarrollo significativo inicialmente, pero no
resistieron a la plantacion definitiva.

Contribuciones Tedricas/Metodoldgicas — El estudio proporciona informacion para la utilizacion de especies nativas
del cerrado en proyectos paisajisticos, brindando datos como subsidio para la inclusidn de estas especies herbaceas
y arbustivas en viveros, posibilitando su introduccidn en el paisajismo.

Contribuciones Sociales y Ambientales — Los resultados de la investigacion contribuyen a una mayor visibilidad del
Cerrado, el segundo bioma mds devastado del pais, colaborando para mitigar los problemas relacionados con el
cambio climatico.

PALABRAS CLAVE: Especies nativas. Germinacion de semillas. Crecimiento de plantulas.
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1 INTRODUCTION

Brazil, widely recognized as the most biodiverse country on the planet, is home to six
major biomes that span its territory: the Amazon, Caatinga, Cerrado, Atlantic Forest, Pampas,
and Pantanal(IBGE, 2023). Amongthese biomes, the Atlantic Forest and the Cerrado stand out
for their high levels of degradation. The Atlantic Forest, the most devastated biome (Barretto;
Catharino, 2022), was severely impacted by the occupation of Brazilian territory, which
expanded from the coast to the interior, with the exploitation of natural resources, livestock
farming, and urbanization as the main causes of destruction (Colombo; Joly, 2010; Dean, 1996).
The Cerrado, in turn, although considered a global hotspot for biodiversity conservation (Myers
et al., 2000; Parente etal., 2021), ranks second in vegetation coverloss due to the expansion of
agriculture and livestock farming, as wellas anthropogenic development actions, combined with
limited legal protection instruments, which together have drastically transformed its natural
landscape, increasingly exploited due toits favorable location and terrain (Nunes; Castro, 2021;
Strassburg et al., 2017).

In a scenario of climate change and intensifying environmental catastrophes, it
becomes increasingly evident that global-scale environmental issues require significant
modifications in the economic, technological, and cultural aspects of society (Moreira; Ramos;
Gallego, 2025). The challenges arising from climate change also demand a range of initiatives,
from international agreements to actions implemented at national and local levels (Bottoni et
al., 2025), among which the United Nations Agenda 2030 and the establishment of the Decade
on Ecosystem Restoration (2021-2030) stand out, highlighting the urgency of actions aimed at
environmental preservation and restoration (United Nations, 2021; WWF, 2022). The United
Nations Sustainable Development Goal 15 (SDG 15), titled “Life on Land,” reinforces the need to
protect, restore, and promote the sustainable use of terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and reverse land degradation and biodiversity loss
(United Nations, 2023). These actions require nationalengagement and commitment to address
the emerging climate crises (Machado et al., 2024), with an integrated vision at different scales,
from ecological restoration to residential gardens.

In this context, contemporary naturalistic gardens play an important role as, by
incorporating regional vegetation, they contribute to harmonizing aesthetics with ecology,
promoting biodiversity and sustainability. These gardens use native or adapted exotic species
and management techniques that minimize humanintervention, creating functional ecosystems
that not only beautify but also contribute to environmental conservation (Dunnett; Hitchmough,
2004; Hitchmough, 2017; Oudolf; Kingsbury, 2013). By using plant species adapted to local
conditions, the use of pesticides, fertilizers, and artificial irrigation is substantially reduced or
even eliminated, a practice that not only lowers the environmental impact but also attracts
pollinators and benefits the ecosystems in which they are established (Erickson; Patch;
Grozinger, 2021; Russo, 2024). Among notable projects in the contemporary naturalistic style
are the High Line Park in New York and the Lurie Garden in Chicago (Forsyth, 2021; Loughran,
2024) by the Dutch landscape designer Piet Oudolf, one of the most prominent professionalsin
the field.
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Oudolf uses aesthetic criteria that emphasize plant structure and visual texture, with
a focus on grasses and other ornamental herbaceous species, organized into three categories:
primary plants, scatter plants, and matrix plants (Fernandes, 2020). Landscape architect Mariana
Sigueira explains that the primary plantis one that draws attention year-round, while the scatter
plant has temporary attractiveness, and the matrix plant is less noticeable but effective in
covering the soil (Mello, 2020).

Although the market offers options of exotic species and natives from forest biomes
such as the Atlantic Forest, this supply s limited regardingthe Cerrado, especially regarding its
shrub and herbaceous plants. The flora of this biome remains little visible in Brazilian
landscaping, with an incipient supply of plants, exceptfortree species (Mello, 2020). The lack of
visibility of this flora is one of the main obstacles to the implementation of cerrado gardens in
the country (Siqueira, 2016).

To address thisissue, itis essential to develop strategies, techniques, and logistics that
enable the use of these plants in landscaping (Branddo, 2015; Granzotto, 2018). Pioneering
experienceshave been carried out in Brasilia by landscape designerand agronomist Julio Pastore
(Pastore; Honorato, 2023) and by landscape architect Mariana Siqueira, who draws inspiration
from Oudolf’s gardens to design with cerrado flora (Mello, 2020; Siqueira, 2016). In the state of
Sdo Paulo, the “Campina Experimental do Cerrado” project, initiated in November 2022,
established an experimental garden with native cerrado species from Sdo Paulo state and has
been conducting experiments since then (Enokibara et al., 2024). Among these experiments, the
trial presentedin this study stands out, aiming to analyze the germination rate, growth rate, and
resistance to transplanting and planting of four cerrado speciesfrom Sao Paulo state, with the
goal of understanding their behavior for future incorporation into landscape design projects.

2 MATERIALS E METHODS
2.1 Characterization of the Study Area

The experiment was conducted in the courtyard of the Central Laboratories at the
School of Architecture, Arts, Communication, and Design (FAAC) of the S3do Paulo State
University (Unesp), Bauru Campus, located at coordinates 22°20'47" S e 49°01'44" W, in an area
of 222.40 m? (Enokibara etal., 2024). The campus, in addition to its built area, included 265.4235
ha of legal reserve within its territorial extension (Joanitti et al., 2017). However, in 2024, due
to an environmental compensation measure, the legal reserve area increased to 266.7865 ha.

According to Coutinho (2002), the predominant Cerrado climate (Koppen’s Cwa) is
tropical seasonal with dry winters, with an average annual temperature of approximately 22—
23°C. Typically, the average annual precipitation in the Cerrado ranges between 1,200and 1,800
mm. The average monthly precipitation is concentrated between October and March (spring
and summer), which is the rainy season. Between May and September (autumn and winter),
monthly rainfall indices drop significantly, resultingin the dry season, which lasts between three
and five months (Coutinho, 2002). Therefore, the climate of the municipality of Bauru is
characterized by seasonality, with a hot, humid summer and a cold, dry winter (Weiser, 2007).
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2.2 Selection of Species

The species Andropogon bicornis (capim rabo-de-burro), Mimosa dolens (mimosa),
Paspalum stellatum (capim orelha-de-coelho), and Schizachyrium sanguineum (capim roxo)
were selected for their potential to fit into the categories defined by Piet Oudolf (Fernandes,
2020), adapted to the cerrado flora (Table 1, Figure 1).

Table 1 — Scientific and common names of the species and classification of their potential for use in contemporary
naturalistic gardens.

Potential Classification for Use in

ID Scientific Name Common Name .
Contemporary Naturalistic Gardens

1 Andropogon bicornis L. capim rabo-de-burro primary plants

2 Mimosa dolens Vell. mimosa scatter plants

Paspalum stellatum Humb. & . .
3 . capim orelha-de-coelho matrix plants
Bonpl. ex Fliggé

Schizachyrium sanguineum
(Retz.) Alston
Source: own authorship.

4 capim roxo scatter plants

Figure 1 — Well-established individuals of the selected species. A - Andropogon bicornis. B - Mimosa dolens. C -
Paspalum stellatum. D - Schizachyrium sanguineum.

Source: A and B - own authorship. C - Gabriel Hugo Rua (2020). License: CC BY 4.0. Available at:
https://bit.ly/4aFmzmw. Access on: 18 Feb. 2025. D - Mauricio Mercadante (2017). License: CC BY-NC-SA 2.0.
Available at: https://bit.ly/42BBFaA. Access on: 18 Feb. 2025.

Commonly found in grassland physiognomies, Andropogon bicornis (capim rabo-de-
burro) is an erect, tufted herbaceous plant that stands out for its height of up to 2 m and its
inflorescences, which have high ornamental potential, with a plumy appearance and white,
cream, or reddish coloration (Durigan et al., 2018; Moreira; Braganga, 2010).

The species Mimosa dolens (mimosa), also common in grassland physiognomies and
occurring in the region, is a sparsely branched subshrub with an average height of 1.5 m,
exhibiting a vertical volumetry. Its purple inflorescences, as well as its fruits, form globose
structuresthat stand out in the landscape (Durigan etal., 2018), givingthe species a remarkable
visual appeal.

Regarding the otherspeciestested, also found in grassland physiognomies, Paspalum
stellatum (capim orelha-de-coelho) exhibited the shortest height, ranging from 0.40 to 0.80 m.
It was selected forits caespitose growth habit, that is, its high capacity for ground coverand the
formation of dense vegetative matrices (Paredes, 2016).
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Found in grassland physiognomies, the species Schizachyrium sanguineum (capim
roxo) exhibits a vibrant reddish coloration on its stems, with a height ranging from 0.40to 1.20
m, forming a dense tufted clump (Durigan et al., 2018).

The selected species, except Mimosa dolens (collected at the Unesp-Bauru Campus),
were obtained through the company Verde Novo (https://verdenovosementes.com.br), based
in Brasilia. In addition to marketing native cerrado seeds, the company promotes sustainable
income generation for seed collectors living in socially vulnerable situations (Enokibara et al.,
2024).

The dates of seed collection (by Verde Novo), purchase (by the authors), and the
initiation of sowing in pots occurred during different time periods (Table 2).

Table 2 —Scientificand common names of the collected and purchased species, collection and sowing dates. Legend:
— denotes absence of data.

Seed )
C om Purchase / . Purchase Sowing
ID. Scientific name Common name . collection i
collection date date in pots
date
. . capim rabo-de-
1 Andropogon bicornis L. b purchase Feb/2022 Jul/2023 Dec/2023
urro
2 Mimosa dolens Vell. mimosa collection Apr/2022 —_ Dec/2023
Paspalum stellatum Humb. capim orelha-de-
3 W, purchase Feb/2022 Aug/2022 Dec/2023
& Bonpl. ex Fliiggé coelho
Schizachyrium sanguineum .
4 capim roxo purchase May/2023 Jul/2023 Dec/2023
(Retz.) Alston

Source: own authorship.

2.3 The experiment

Four species native to the cerrado of Sdao Paulo state were sown: Andropogon bicomis
(capim rabo-de-burro), Mimosadolens (mimosa), Paspalumstellatum (capim orelha-de-coelho),
and Schizachyrium sanguineum (capim roxo). The study assessed these species through a
practical experiment that evaluated three parameters: germination rate, growth rate, and
resistance to transplanting and planting. To determine the number of seeds used for sowing,
180 mL plastic cups were used as a volume reference (Figure 2).
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Figure 2 — Seed portioning of Paspalum stellatum. A and B - Quantity of seeds in a 180 mL cup (before screening).
C - Close-up of the seeds on a 1x1 cm grid mesh.

Source: own authorship.

Afterseed portioning, processing was carried out, including manual sorting to remove
debris that the seeds might contain, such as husks, straw, and impurities (Figure 3), in order to
enable accurate quantification.

Figure 3 — Screening of the Mimosa dolens on a 1x1 cm grid mesh. A and B - Involucres, husks, and debris. C -
Mimosa dolens seeds after screening, ready for quantification.

Source: own authorship.

Amongthe planting methods commonly used are direct sowing, which refers to sowing
seeds directly in the field for in situ germination, and indirect sowing, which consists of
transferring seedlings from containers (trays, pots, tubes) to the site where they will be grown
(Brown; Perez; Miles, 2015; Souza Junior; Brancalion, 2016).

Planting was carried out in December 2023 using the indirect sowingtechnique. Each
species was sown in 60-L pots, filled with different layers: two-thirds of the volume was occupied
by a draining material (basalticgravel), over which alayer of geotextile fabric (bidim) was placed.
The remaining one-third was filled with soil collected from a native cerrado vegetation area
located approximately 70 m from the experimental site.

Soil was collected from a depth of approximately 1 m to avoid the presence of seeds
from the superficial layer (seed bank). To ensure seed stabilization and protection against
predation by birds and insects, a thin layer of topsoil was applied (Figure 4).
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Figure 4 — Experiment setup. A - Placement of the basalt gravel layer. B - Addition of cerrado soil over the geotextile
fabric (bidim). C - Sowing of the species. D - Application of a thin layer of topsoil.

B y . = ' ?

Source: own authorship.

2.3.1 Analysis Procedures

The monitoring of seedlings of each species was conducted weekly from January to
June 2024. The germination rate was calculated as the ratio of the number of seeds that
germinated to the total number of seeds sown (Figure 5).

Figure 5 — Equation used to determine the germination rate of the species.

. . number of germinated seeds
Germination rate (%) = ( )x 100
total number of sown seeds

Source: own authorship.

Data on the height and stem diameter of the seedlings (stem and leaves), as well as
the photographic records of each pot, were collected. The mean growth values were obtained
by monitoring five seedlings of each species, randomly selected from among those that
emerged. The means were calculated weekly and independently for each variable (height and
diameter), based on the ratio between the sum of the recorded values for the seedlings (n) and
the total number of seedlings (Figure 6).

Figure 6 — Equation used to determine the species’ mean growth.

nl1+n2+n3+n4+n5
5

Mean growth =

Source: own authorship.

The mean growth rate was calculated based on the ratio between the sum of the
differencesinthe seedlings’ weekly mean growths (s) and the number of weekly intervals over
the period during which the experiment was analyzed (Figure 7).
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Figure 7 — Equation used to determine the species’ mean growth rate.

(s26 - s25) + (s25 - s24) + ... + (s2 - s])
25

Mean growth rate =

Source: own authorship.

Inthe 21st week of monitoring, the seedlings were transplanted into 18 x 24 cm plastic
growing bags filled with topsoil. Measurements under these conditions were taken until the
26th week, aiming to analyze the impacts of transplanting through visual indicators such as
growth stagnation, the development of senescent leaves, and, finally, mortality (Indcio; Leite,
2007).

3. RESULTS

The evaluation of the development of the selected species enabled the analysis of
their performance underthe experimental conditions. The data obtained reflected the species’
responses to these conditions in terms of germination rate, seedling growth, and seedling
resistance, considering the adaptation after transplanting and planting.

3.1 Germination rate

From the data obtainedin the experiment, it was observed that the germination rate
of the species used was low, with values below 5% (Table 3).
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Table 3 — Approximate number of seeds used per species and germination rate.

Approximate number Number of

ID. Species of seeds used per germinated Germination rate
sowing in a 180 ml cup seeds

1 Andropogon bicornis 6.076 22 0.37%

2 Mimosa dolens 418 20 4.79%

3 Paspalum stellatum 4,716 89 1.88%

Schizachyrium
4 . 3.038 59 1.94%
sanguineum
TOTAL 14.248 190 8.98%

Source: own authorship.

3.2 Seedling growth

All species exhibited continuous growth until the fifth month, when transplanting was
performed (Figure 8). During this period, particularly between the fifth and sixth months, some
signs of impact were observed (Figure 8).

Figure 8 — The mean height and mean diameter of the seedlings of the tested species. A - Andropogon bicornis. B -
Mimosa dolens. C -Paspalum stellatum. D - Schizachyrium sanguineum.

Andropogon bicornis

Sowing Month]  MonthZ  Month3

@ Height (em) @ Diameter [cm)

Manth 4 Month § Manth &

Paspalum stellatum

Sowing

Month i

Month 2 Month 3

@ Height [cm) @ Diameter {cm)

Month 4 Month 5 Month &

C

Mimosa dolens

Sawing

Month 1

B Height (em)

Maonth 2

Month 3 Manth 4 Maonth & Month &

@ Diameter (cm) B

Schizachyrium sanguineum

Sawing  Manthl

@ Height [em)

Source: own authorship.

Month 2

Manth 3 Manth 4 santh & Month &

@ Diameter (cm) D

The seeds of Andropogon bicornis (capim rabo-de-burro) germinated, with seedlings
emergingin the last week of the first month (Figure 8). The species exhibited a germination rate
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of 0.37%. In the following months, the seedlings showed progressive growth, with increasesin
the mean heightand mean diameter (Table 4). Between the second and fourth months, growth
accelerated, with the mean heightrisingfrom 2.03 cm to 27.07 cm and the mean diameter from
2.78 cmto 16.94 cm (Table 4). Inthe fourth month, one seedling died. By the fifth month, before
transplanting, the seedlings reached a mean height of 39.26 cm, while maintaining a diameter
similar to that of the previous month (Table 4). After transplanting, a slight reduction in the
mean diameterwas observed (15.50cm in the sixth month), whereas the mean height remained
stable at 39.94 cm (Table 4). The species’ mean growth rate was 1.57 cm per week.

The seeds of Mimosa dolens (mimosa) germinated, with seedlings emergingin the first
month (Figure 8). The species exhibited a germination rate of 4.79%, with an initial mean height
of 7.33 cm and an undeveloped diameter (Table 4). In the following months, growth occurred
gradually. Between the second and fourth months, increases in the mean height and mean
diameter were observed, reaching 14.56 cm and 10.33 cm, respectively (Table 4). By the fifth
month, before transplanting, the seedlings reached their highest growth, with amean height of
21.66 cm and a mean diameterof 13.03 cm (Table 4). After transplanting, a slight reductionin
the mean diameter was observed (11.32 c¢cm in the sixth month), while the mean height
remained practically stable at 21.93 c¢cm (Table 4). The species’ mean growth rate was 0.67 cm
per week.

Table 4 — Scientific names of the species and the mean height and the mean diameter measured throughout the
experiment.

Andropogon bicornis Mimosa dolens Paspalum stellatum Schizacf)yrium

Més sanguineum
Height Diameter Height Diameter Height Diameter Height Diameter

1 0.00 0.00 7.33 0.00 5.56 0.00 2.50 0.00
2 2.03 2.78 6.96 5.20 6.31 6.22 3.01 3.24
3 13.26 14.37 9.32 8.38 8.73 8.34 10.42 12.22
4 27.07 16.94 14.56 10.33 10.31 8.56 18.26 18.95
5 39.26 16.68 21.66 13.03 9.94 10.02 25.04 23.22
6 39.94 15.50 21.92 11.32 7.90 8.01 18.04 22.67

Source: own authorship.

The seeds of Paspalumstellatum (capim orelha-de-coelho) germinated, with seedlings
emergingin the first month (Figure 8). The species exhibited a germination rate of 1.88%, with
an initial mean height of 5.56 cm and an undeveloped diameter (Table 4). In the following
months, growth was modest, with gradualincreasesin the mean height and the mean diameter
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until the fourth month, when the mean height reached 10.31 cm and the mean diameter 8.56
cm (Table 4). In the fifth month, a slight reduction in the mean height was observed (9.94 cm),
while the mean diameter continued to increase, reaching 10.02 cm (Table 4). By the sixth month,
both the mean height and the mean diameter decreased to 7.90 cm and 8.01 cm, respectively
(Table 4). The species’ mean growth rate was 0.13 cm per week.

The seeds of Schizachyrium sanguineum (capim roxo) germinated, with seedlings
emergingin the first month (Figure 8). The species exhibited a germination rate of 1.94%, with
an initial mean height of 2.50 cm and an undeveloped diameter (Table 4). In the following
months, growth was progressive, with a notable increase in the mean height and the mean
diameter untilthe fifth month, when the meanheight reached25.04 cm and the mean diameter
23.22 cm (Table 4). By the sixth month, the mean height decreased to 18.04 cm, while the mean
diameterremained stable at 22.67 cm (Table 4). The species’ mean growth rate was 0.61cm per
week.

In the 21st week (fifth month), all seedlings were transplanted into growing bags
(Figures 9 and 10).

Figure 9 — Seedling records at the time of transplanting. A - Andropogon bicornis. B - Mimosa dolens. C - Paspalum
stellatum. D - Schizachyrium sanguineum.
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Source: own authorship.

Figure 10 — Seedlings transplanted into growing bags. A - Andropogon bicornis. B - Mimosa dolens. C - Paspalum
stellatum. D - Schizachyrium sanguineum.

Source: own authorship.

3.3 Seedling resistance to transplanting and planting
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The impacts of transplanting into the growing bags were monitored over a period of 5
weeks. Following transplanting into growing bags, two species exhibited mortality rates:
Paspalum stellatum (60%) and Schizachyrium sanguineum (40%) (Table 5). In September 2024,
the seedlings of the species that survived the transplanting n were introduced by planting into
a bed at the “Campina Experimental do Cerrado” (Figure 11).

The impacts of planting were monitored over 15 weeks. Growth stagnation, the
development of senescent leaves, and, eventually, seedling mortality were indicators of planting
failure.

Table 5 - Species that did not survive transplanting into growing bags.

Number of seedlings - -
X . Number of surviving Non-surviving
ID. Species transplanted into . .
i seedlings seedlings
growing bags
1 Andropogon bicornis 4 4 0
2 Mimosa dolens 5 5 0
3 Paspalum stellatum 5 2 3
Schizachyri
4 C /za'c yrium 4 5 5
sanguineum

Source: own authorship.

Figure 11 — Planting of seedlings in the courtyard of the Central Laboratories of FAAC. A - Insertion of seedlings into

Source: own authorship.

One week after plantingin the bed, the species Paspalum stellatumand Schizachyrnium
sanguineum exhibited a mortality rate of 100% (Figure 12).
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Figure 12 — Seedling condition in the planting bed 1 week after transplanting. A - Mimosa dolens and Schizachyrium
sanguineum. B - Andropogon bicornis. C - Paspalum stellatum.
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Source: own authorship.

The seedlings of Andropogon bicornis and Mimosa dolens, although showing signs of
impact, development of senescent leaves, and symptoms of chlorosis, resisted planting. After
15 weeks, the remaining seedlings were counted and measured (Figure 13, Table 6).

Source: own authorship.

Table 6 — Number of seedlings, mean height, and mean diameter of the remaining seedlings after 15 weeks of

planting.
) Number of seedlings Mean height of Mean diameter of
ID Species X X . i
that resisted planting seedlings (cm) seedlings (cm)
1 Andropogon bicornis 4 52.77 41.75
2 Mimosa dolens 5 34.50 13.72
3 Paspalum stellatum 0 0 0
Schizachyrium
4 . 0 0 0
sanguineum

Source: own authorship.
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4 DISCUSSION

The species Andropogon bicornis (capim rabo-de-burro) stood out for its resistance,
showing the highest vigor after 15 weeks of planting, despite its low germination rate. Its
ornamental characteristics (Durigan et al., 2018; Moreira; Braganca, 2010; Stumpf et al., 2009)
and its ability to withstand transplanting and planting reinforce its potential for landscape use.

The species Mimosa dolens (mimosa) recorded the highest germination rate among
the fourspecies studied. However, its aerial development was slow throughout the 15 weeks of
monitoring. Nevertheless, its aesthetic qualities (Durigan et al., 2018), combined with the high
germination rate and good resistance to transplanting, indicate that it may be a promising choice
for landscape compositions.

The species with the highest number of seedlings that emerged from direct sowing
was Paspalum stellatum (capim orelha-de-coelho).However, its growth was the slowest among
the species studied, and its high sensitivity to transplanting resulted in the death of all seedlings
by the end of the planting stage. This characteristic may restrict its use in landscaping through
seedling planting, but indicates ornamental potential (Carmona, Martins & Fdvero, 1999;
Paredes, 2016) for application in gardens through direct sowing.

Based on the results of this study, the species Schizachyrium sanguineum (capim roxo)
exhibited a satisfactory germination rate. However, similar to Paspalum stellatum, transplanting
and planting processes significantly impacted its growth, resulting in 100% mortality. These data
indicate that the species has ornamental potential (Durigan et al., 2018; Liao; Chen, 2019) and
would perform better in landscape projects when established by direct sowing.

5 CONCLUSION

The resistance and vigor of Andropogon bicornis, even with a relatively low
germination rate, indicate the promising potential of this species for landscaping. The high
germination rate of Mimosa dolens, despite its slow aerial growth, makes this species a viable
option due toits resistance to transplanting and ornamental qualities. This set of species appears
to be suitable for contexts that require easy-to-establish and low-maintenance species. The
germination rates of Paspalum stellatum and Schizachyrium sanguineum, combined with their
sensitivity to transplanting, indicate that these species have greater potential for landscape
projects using direct sowing, avoiding stages that compromise their growth.

The specific characteristics of each species should be considered in landscape
planning, contributing to more appropriate choices and greater success in the implementation
and maintenance of projects. A successful garden with these four species could likely be
established through a mixed approach, combining seeds and seedlings. In Piet Oudolf’s vision,
Andropogon bicornis (capim rabo-de-burro) would act as the “protagonist,” Mimosa dolens
(mimosa) and Schizachyrium sanguineum (capim roxo) as “supporting plants,” and Paspalum
stellatum (capim orelha-de-coelho) as the “matrix.”
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