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at Chapada dos
Veadeiros in rainy
season
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ABSTRACT

Right at the center of Brazil, covering almost 22% of its area,
lies the world’s most biodiverse savanna, the Cerrado. Despite
of the richness and beauty of its flora, Cerrado’s landscapes
are not as celebrated as the country’s rainforests, and tend to
be neglected in cultural expressions.

Historically, ecological restoration and landscape design
projects have considered only the trees of the biome, leaving
behind grasses, forbs and shrubs that not only characterize
the savanna, but also represent more than 60% of the diversity
(close to 7,000 species) of the Cerrado, which hold many
fundamental ecological functions.

This situation is now beginning to change. This article
presents two interrelated projects, Restaura Cerrado and
Jardins de Cerrado, which focus on different plant forms
(herbaceous, woody and liana species) in restoration and
gardening initiatives. Two experiments are conducted with
efforts to explore new possibilities of understanding the
Brazilian savanna and of working with it.

KEY WORDS
Ecological Restoration; Landscape Design; Naturalistic
Planting; Native Plants; Savanna; Cerrado
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Three emblematic
botanic families

of the Cerrado:
Eriocaulaceae

(white fireworks),
Poaceae (golden
floating grasses) and
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dots).

Controlling of alien
species for ecological
restoration project
starts with prescribed
burning.
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In Brazil, when hearing the word “Savanna”,
people often think of African landscapes. It
is ironic that Brazil holds the world’s most
biodiverse savanna, the Cerrado, a biome
of great beauty and ecological importance
(Fig. 1).

The Cerrado covers an area of around
200 million hectares, 22% of the national
territory of Brazil, and is home to the
watersheds of the three largest water basins

in South America!”

. Even though it rains less
than half of a year, the biome flourishes
with water due to its flora, namely the
herbaceous-gramineous layer that covers
the soil. The long roots of these plants allow
for water infiltration while its leaves do not
transpire much.

Despite this distinctive and many
other important ecological functions, the
herbaceous layer of the Cerrado has long
been neglected in ecological restoration and
landscape design projects. Its biodiversity,
though, is extremely high in that of over
12,000 plant species described in the biome,

more than 60% are grasses, forbs, and
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shrubs, instead of trees. There is also a high
proportion of endemic species that 40% of
the Cerrado plants are found nowhere else in
the world™ (Fig. 2).

In Brazil, savanna restoration projects
usually employ methods of forest restoration,
mainly planting tree saplings. Forests
and savannas, however, present different
processes of ecological succession, which
should be considered when deciding the
method of restoration. Planting trees, on
itself, will not foster the recovery of a savanna
ecosystem.

Most landscape design projects center on
trees, when it comes to the use of Cerrado’s
native plants. Similarly, gardens are usually
designed with exotic forbs and shrubs
that might demand frequent irrigation and
soil amendment. Both of these two types
of landscape design fail to celebrate the
uniqueness of the Cerrado.

When the local culture denies every
native plant that is not a tree, it becomes easy
to understand why Brazilians are not aware
that the Cerrado is, indeed, a savanna.

£~ © Fernando Tatagiba
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Broadcast seed
spreader filled with

a mix of seeds of 80
species and soil.
Before and after:
pasture of alien grasses
(left) and diverse native
species on restored plot
(right).

Harvest of seeds

of Loudetiopsis
chrysothrix
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1 Restaura Cerrado

Since 2012, Restaura Cerrado, a project
team consists of ecologists collaborated with
public institutions, has been experimenting
with new ways of restoring the Brazilian
savanna. The practice is based on two simple
premises that different plant communities
should be introduced all at once, taking the
ecological succession of the savanna into
consideration; and that direct seeding is the
way to go'Z.

A partnership with Chapada dos Veadeiros
National Park has allowed the group to
progressively scale up their experiments,
accomplishing so far 105-hectare savanna
had been restored where was previously
planted with exotic invasive grasses for
livestock.

Since herbicides are forbidden in the
Park, the main challenge for Restaura
Cerrado was how to control the alien grasses,
including signal grass (Urochloa decumbens]),
gamba grass (Andropogon gayanus), and

molasses grass (Melinis minutiflora), etc. The

LANDSCAPE ARCHITECTURE FRONTIERS / EXPERIMENTS & PROCESSES

exploration of different methods for removing
these plants and preparing the soil for
seeding was the experimental objective over
the past few years. Up to now, prescribed
burning at the beginning of every dry season
(Fig. 3), followed by soil plowing sessions is
the most effective strategy known.

Once the soil is prepared and rainy
season begins, it is time for seeding. In 2016,
over 12 tons of a seed mixture that combines
native plants of different habits were spread
over an area of 60 hectares (Fig. 4).

Preliminary results show the possibility
of direct seeding of about 80 species of trees,
shrubs, forbs and grasses™ (Fig. 5), which
not only is cheaper than using saplings, but
also allows for more diversity on the planting
palette and a higher survival rate.

One of the most interesting achievements
of Restaura Cerrado is the creation of a
network of seed harvesters at Chapada dos
Veadeiros region. Today, about 60 families
participate in harvesting seeds of plants that
often had no economic significance before

the project (Fig. 6).
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2 Jardins de Cerrado

Given the beauty and the ecological
importance of the Cerrado’s herbaceous
layer, it is hard to believe that gardens still
dismiss it.

However, there is a general assumption
that Cerrado’s native plants are just too
hard to cultivate. Because this is true to
some species, too many others remain
unexplored. Saplings of trees can be found
in nurseries, but the same cannot be said
about other plant communities. There is a
lack of information, supply and demand for
local grasses, forbs and shrubs.

Fortunately, things now begin to change.
Restaura Cerrado is trying to prove that it
is possible to directly seed many of these
species. Cerrado’s Seeds Network, after
years of commercializing only seeds of
trees, is now making other stuff available
too. Whatever kept the native herbaceous
layer invisible is finally being challenged.

In this context, Jardins de Cerrado

project aims not only to find native plants
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with potential landscape use and to

investigate on the possibilities of their
reproduction, but to facilitate translating

of the spirit of the Brazilian savanna into
landscape design through practice and
education (Fig. 7). Considering that few
people know the fact that in the area where
the city of Sao Paulo begun, there used to be
Cerrado, rather than forests, as is revealed
from the work of the artist Daniel Caballero
(Fig. 8], the underlying mission of the project
is to present the beauty of the Cerrado’s
flora to the public to inspire and promote its

conservation.

2.1 Plant Hunting

The project team of Jardins de Cerrado
made regular field expeditions, usually to
Chapada dos Veadeiros, seeking plants with
potential landscape use — the so-called
plant hunting.

The goal in this plant hunting is to
find species that can fit in garden designs,

whether public or private. In this particular
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case, the challenge is to find plants that
look good even during dry season. Differing
from restoration, in which aesthetics is not
a priority, landscape design emphasizes its
search of beauty.

The Jardins de Cerrado project aims
to first challenge the biased perception of
people that in the savanna everything is
“dead” during winter. The results of the field
expeditions have proved it untrue (Fig. 9).
Another challenge is to demonstrate through
design that black, brown, silver and gold
colors (Fig. 10) are also appealing and some
seedheads can be as attractive as flowers.

It is important to notice the communities
where these plants grow in the wild, to take
note of the layers that intertwined between
specimens, and to see how they live one next
or on top of the other.

Once a specimen is selected, it should be
measured in width and height, and be geo-
referenciated and photographed for future
follow up and seed collection. Permitted in

the area, it is better to collect a sample and
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Lectures, workshops
and expeditions aim

to raise public’s
awareness of the
beauty and the
importance of the
herbaceous layer of
the Cerrado.

Cerrado Infinito, a
project by artist Daniel
Caballero, surprises
people in Sao Paulo

as it reveals that there
were both forest and
Cerrado's fields where
the city begun.

Great diversity of
flowers and seadheads
can be found during
dry season.

. Inwinter, golden tones

prevail in the Brazilian
savanna landscapes.
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herborize for future determination. However,

for the majority of these plants, there is a

severe lack of information.

2.2 Reproduction Experiments
Experiments on native plants
reproduction are carried out, with both
direct seeding and nursery initiatives. For
the latter, a small nursery was built at
Chapada dos Veadeiros, run by Claudomiro
de Almeida Cortes, the president of the
Seed Harvesters Association. A good deal
of plants of the Asteraceae, Fabaceae and
Bignoniaceae families, among others, have

presented higher rates of germination and

establishment (Fig. 11). Experiments with the

introduction of these native plants plugged
into gardens are bound to be proceeded
during the rainy season between 2017 and
2018.

2.3 Naturalistic Cerrado gardens

Introducing new species into garden

design is not enough to translate the spirit
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of the savanna into built environments.

Ornamental and ecologically stable plant
communities must be created as well. In
this respect, contemporary naturalistic
gardens created in countries of temperate
zones by professionals (Piet Oudolf, Noel
Kingsbury, James Hitchmough, Nigel
Dunnett and others) from the Landscape
Department of the University of Sheffield,
have been proved to be good sources
of inspiration and methodology for the
conception of Cerrado gardens. This trend
is often referred to as the New Perennials
Movement.

There are similarities between
the flora of savannas and grasslands
of temperate zones, which suggest
that experiences of such gardens can
provide insights to our tropical endeavor,
concerning the presence of a continuous
herbaceous-gramineous layer, strong
seasonality, and the fact that seasonality
causes dramatic variations in plant

phenology (including loss of leaves,

0 © Mariana Siqueira



dormancy of vegetative structures, death

of aerial parts and subsequent regrowth,
and production of new structures in
favorable periods).

The New Perennials Movement claims
that the seasonal changes of vegetation
should be celebrated — an idea that can
be rather useful in our context, since
the Cerrado presents marked cycles of
rainfall and drought.

Naturalistic gardens with grasses
and perennial forbs are still novel in the
Brazilian context and deserve a good
deal of investigation. In this respect, the
project team can rely on the mentorship
of Argentinean landscape designer

Amalia Robredo.

3 A Couple of Experiments

3.1 Experiment at the Brasilia Botanical
Garden

At the end of 2015, the Brasilia
Botanical Garden, together with Restaura
Cerrado and landscape architect Mariana
Siqueira, launched an experiment of plant
germination, establishment and growth
for 15 native grasses, forbs and shrubs.

They were seeded at the beginning of
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the rainy season into 180 plots (1 m x 1 m),
where half received irrigation during the
first dry season and half (that including both
irrigated and non-irrigated parts, randomly
distributed) were fertilized once before
seeding.

While the results are still being
analyzed, it is visually noticeable that,
although irrigation did allow some of
the species to grow better, it was not
fundamental for plant establishment. It is
such a groundbreaking discovery for public
gardening management, especially as water
crises starts to hit Brasilia (Fig. 12, 13).

3.2 Experiment at the Brasilia National
Park

In another experiment, Restaura
Cerrado was commissioned to do a small
demonstrative restoration at Brasilia
National Park and Jardins de Cerrado
was invited to make this restoration “look
beautiful.” The distribution of the 20 native
species, mainly grasses and shrubs, was
elaborated according to compositions of
heights, colors and structures as if it was
a naturalistic garden (Fig. 14). As usual,
seeding happened at the beginning of the

rainy season (in 2016). It is estimated that
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Plugs of native shrubs
in the experimental
nursery

Experiments on
germination,
establishment and
growth of 15 native
plants at Brasilia
Botanical Garden.
Chresta
sphaerocephala
seeded at the
experiment —

great potential for
naturalistic garden
design.

Ecological restoration
and garden design
are combined in an
experiment at Brasilia
National Park.
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after the second rainy season is completed
(around May, 2018}, some results will be
possible to be analyzed.

As the rainy season of 2017 and 2018
begins, 5 different gardens will be seeded,
some of them in partnership with Cerrado’s
Seeds Network. Two of these gardens will
also receive plants from our experimental
nursery.

Month after month, Restaura Cerrado
and Jardins de Cerrado gain more public
interest, and there is a positive atmosphere
towards establishing the herbaceous
layer of the Brazilian savanna as
something worth of cultural and ecological

acknowledgment. LAF
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Restaura Cerrado is composed of the following institutions:
Instituto Chico Mendes de Conservacao da Biodiversidade,
Department of Ecology of Universidade de Brasilia, Embrapa
Cerrados and Embrapa Cenargen, Rede de Sementes do Cerrado
and Associacao Cerrado em Pé. Currently, its projects are funded
by Caixa Econdmica Federal and CEPF (Critical Ecosystems
Partnership Fund]-Cerrado.
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LEGENDA

% Lepidaploa aurea + Jacaranda ulei

(11l com i acrraine sorvoioson i cavacosa
ou (3) Senna rugosa ou (4) Chamaecrista pachyclada

| Lessingianthus lacunosus + Chresta exsucca
L. +Paspalum stelatum

a Aristida sp. com (1) Panicum campestre
| ou (2) Paspalum sp.

Axonopus barbigerus com
(1) Axonopus aureus ou (2) Paspalum sp.
ou (3) Panicum

fi - Aristida riparia com (1) Panicum campestre ou (2)
Axonopus aureus ou (3) Capim-espada

SOS3S Schizachyrium sanguineum com (1) Paspalum
& 5p. ou (2) Capim-espada ou (3) Aristida sp.
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Axonopus aureus ou (2) Capim-espada

3 . Loudetiopsis chryzothnx com (1)
\\\\\ ou (3) Paspalum sp.
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Lessingianthus fonsecae

Pacpalanthus sp. - Tratamento 1 : Sementes
beneficiadas mecanicamente

Paepalanthus sp. - Tratamento 2 : Sementes
T 777 beneficiadas a mio
. Veronanthura polyanthes
* Zeypheria montana
A vimosscousens
[l Eremanthus uniforus

Arvores existentes.

Limite do terreno e da via
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