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ABSTRACT

The present article brings together existing plant diversity in agroforestry systems
(AFS) in the state of Rio de Janeiro. The survey was carried out with digital databases,
using terms in Portuguese and English, such as: “sistemas agroflorestais R]”,
“agrofloresta RJ”, “agroforestry RJ”, and “agroforestry systems R]”, with fourteen
AFSs being verified. The species present in the agroforests of Rio de Janeiro were
listed when present in at least five of the fourteen AFSs found (35.71%). Fifteen species
(8.82%) were among the most common, out of a total of 170 different species found,
demonstrating the diversity of AFSs. Plant species are located in the following cities
in the state of Rio de Janeiro: Seropédica, Rio de Janeiro, Trés Rios, Paraty and Nova
Friburgo. The most mentioned species were papaya (Carica papaya L.) and annatto
(Bixa orellana L.). More AFSs were analyzed in the Metropolitan Region within the
state of Rio de Janeiro, highlighting the municipality of Seropédica. Agroforests can
contribute to the conservation or restoration of plant diversity, while promoting
food and nutritional sovereignty and security, community subsistence, and local
commercialization, among other benefits.

Keywords: Plant diversity. Sustainable Agriculture. Food plants. Atlantic Forest.

RESUMO

O presente artigo retine a diversidade vegetal existente em sistemas agroflorestais
(SAFs) no estado do Rio de Janeiro. O levantamento foi realizado em bases
de dados digitais, utilizando termos em portugués e inglés, como: “sistemas
agroflorestais RJ”, “agrofloresta R]”, “agroforestry RJ” e “agroforestry systems R]”,
sendo verificados quatorze SAFs. As espécies presentes nas agroflorestas do Rio
de Janeiro foram elencadas quando presentes em pelo menos cinco dos quatorze
SAFs encontrados (35,71%). Quinze espécies (8,82%) estavam entre as mais comuns,
no total de 170 diferentes espécies encontradas, evidenciando a diversidade dos
SAFs. As espécies vegetais estdo localizadas nas seguintes cidades do estado do
Rio de Janeiro: Seropédica, Rio de Janeiro, Trés Rios, Paraty e Nova Friburgo. As
espécies mais mencionadas foram o mamao (Carica papaya L.) e o urucum (Bixa
orellana L.). A Regido Metropolitana foi a regidao do estado do Rio de Janeiro com
mais SAFs analisados, destacando-se o municipio de Seropédica. As agroflorestas
podem contribuir para a conservacdao ou restauracdo da diversidade vegetal ao
mesmo tempo em que promovem a soberania e seguranca alimentar e nutricional,
a subsisténcia da comunidade e a comercializacdo local, entre outros beneficios.

Palavras-chave: Diversidade vegetal. Agricultura sustentavel. Plantas
alimenticias. Mata Atlantica.
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1 INTRODUCTION

Agroforestry systems (AFSs) are variously defined. Bene, Beall and Coté
(1977), for example, formulated one of the first concepts of agroforestry,
still very current, defining an AFS as “a sustainable management system for
land that [...] combines agricultural crops, tree crops and forest plants and/or
animals simultaneously or sequentially, and applies management practices that
are compatible with the cultural patterns of the local population” (BENE; BEALL;
COTE, 1977, p. 39). Amore simplistic definition was given by ICRAF (International
Center of Research in Agroforestry), indicating AFSs as “combinations of the
arboreal element with herbaceous and (or) animals, organized in space and (or)
in time” (STEENBOCK et al., 2013, p. 44, our translation).

AFSs have been developed for thousands of years all over the world,
especially as traditional agroforestry systems, or TAFS; however, it is only
recently, around 50 years ago, that they have become objects of scientific
interest (MICCOLIS et al., 2016; VAZQUEZ-DELFIN; CASAS; VALLEJO, 2022).
It is necessary to point out the different types of agroforests, from the least
complex, with a small number of plant species and low-intensity management,
to the most complex, with high diversity of plant species and high-intensity
management (MICCOLIS et al., 2016). Compared to monoculture, an agroforest
with two plant species, one herbaceous and one arboreal, still represents a
simplification of an ecosystem, while a biodiverse agroforest is more like
natural tree stands and vegetation (STATON et al., 2022).

In this sense, AFSs could combine production with environmental
conservation or recovery (SCHEMBERGUE et al., 2017), as an alternative to
industrial agriculture. According to Miccolis et al. (2016), the most biodiverse
agroforests with similarity to forest ecosystems are called successional or
biodiverse agroforests, as defined by the vast diversity of plant species and
management based on ecological succession. Ernst Gotsch' developed and
disseminated this type of AFS in Brazil (MICCOLIS et al., 2016).

Biodiverse agroforests have the capacity to conserve agrobiodiversity.
According to Reiniger, Wizniewsky and Kaufmann (2017, p. 22-23, our
translation), agrobiodiversity is understood, according to the definition
adopted at the 5th Conference of the Parties of the Convention on Biological
Diversity (CBD), as:

! Ernst Gotsch is a Swiss farmer and researcher who has lived in Brazil since the early

1980s. He has developed syntropic agriculture that combines agricultural production
with environmental recovery.
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a broad term that includes all components of biodiversity that are
relevant to agriculture and food, and all components of biodiversity
that make up agroecosystems: the variety and variability of animals,
plants and micro-organisms, at the genetic, species and ecosystem
levels, necessary to sustain the key functions of agroecosystems,
their structures and processes (REINIGER; WIZNIEWSKY; KAUFMANN,
2017, p. 22-23, our translation).

It is worth mentioning that AFSs are not necessarily agroecological
since agroforestry and agroecological systems are different from one
another. However, AFSs can adhere to the principles of agroecology.

Agroecology aims to support the establishment of an agricultural
system based on ecology, taking into account the six aspects of sustainability:
environmental, social, cultural, political, economic and ethical (REINIGER;
WIZNIEWSKY; KAUFMANN, 2017; CORRADO et al., 2019). Agroecology is
not based on rules, but rather, guiding principles, such as producing an
agroecosystem in accordance with the local culture, prioritizing the use
of renewable and local natural elements, favoring the cycling of nutrients,
prioritizing a diversity of plant species from a functional point of view and
maintaining long-term productivity without degrading natural elements
(FEIDEN, 2005; ANDRADE; PASINI; SCARANO, 2020).

In syntropic agriculture, sustainability of an agroecosystem
depends on its degree of similarity to the natural ecosystem at the place
of intervention (GOTSCH, 1996; ANDRADE; PASINI; SCARANO, 2020). The
adoption of agroforestry practices is quite relevant in tropical areas known
for their high biological diversity. Currently, adoption of these innovative
practices is growing in an attempt to reconcile the principles of agroecology
(MCGINTY et al., 2008; ANDRADE; PASINI; SCARANO, 2020).

The use of pesticides, fertilizers (chemical or even organic) and heavy
machinery should not be adopted in syntropic agriculture (GOTSCH, 1996).
This is because syntropic agricultural systems are designed to produce their
own fertilizer to avoid depending on external inputs to fertilize the soil
(GOTSCH, 1997). Agroecosystems aim to resemble the natural ecosystem in
order to form an adaptive and balanced environment from an environmental
perspective (GUIMARAES; MENDONCA, 2019). This environment does not
favor the appearance of “pests”; however, if they do appear, they are not
seen in a negative way; instead, they indicate an imbalance, and as such,
they collaborate with the agroecosystem (GOTSCH, 1997). Thus, instead of
simply eliminating “pests”, an appropriate intervention more broadly aims
to restore balance to the agroecosystem (GOTSCH, 1997).
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AFSs can be classified in several ways, but the classification based on
the combination of their components is most commonly used. For Miccolis et
al. (2016), this classification includes agrosilviculture systems, silvopastoral
systems, and agrosilvopastoral systems. The first is characterized by the
association between annual agricultural crops and forest species. The
second refers to the combination of trees and pastures, aimed at raising
animals. The third refers to consortia between agricultural and forestry
species, either simultaneously or sequentially, and the raising of animals
(MICCOLIS et al., 2016).

AFSs have numerous environmental, economic and social advantages,
depending on the context, the type of agroforestry adopted and the
management carried out (MICCOLIS et al., 2016; SCHEMBERGUE et al., 2017).
Among their environmental benefits are conserving the soil, providing shade
and producing more pleasant microclimates, reducing greenhouse gas
emissions, increasing carbon stocks in the soil, conserving fertile soil and
water availability, benefiting biological diversity and ecological processes,
including the availability of pollinating agents, and mitigating climate
change (BHAGWAT et al., 2008; MICCOLIS et al., 2016; RATHORE et al., 2022).

Sustainability guides the activities in AFSs (SOBOLA et al., 2015;
LAUDARES et al., 2017). Social and economic benefits include fostering
sovereignty, along with food and nutrition security; increasing efficiency in the
use of production factors, such as water, light and nutrients; generating and
diversifying income; improving the quality of work and life, as work is carried
out in the shade; reducing the demand for external inputs, owing to their
optimization (MICCOLIS et al., 2016); and contributing to the community’s
environmental education (KARKI et al., 2016; HEMMELGARN et al., 2019).

The Atlantic Forest originally covered 12% of Brazil, but, currently, it
is only 7%; even so, this biome has broad relevance from an environmental
point of view as 70% of the country’s population lives within its boundaries
(VARJABEDIAN, 2010). The Atlantic Forest is one of the most biologically
diverse biomes in the world with approximately twenty thousand different
species of plants, eight thousand of which are endemic species (VARJABEDIAN,
2010). It is also one of the most threatened biomes on the planet, a hotspot,
demonstrating its importance and need for conservation (VARJABEDIAN,
2010). Reports show constant anthropic activities that interfere with the
dynamics of this biome, such as deforestation for civil construction and use
for agribusiness, which, in Brazil, represents one of the main sectors of the
economy (MELO et al., 2013; MANGUEIRA et al., 2021).

Given this scenario, sustainable agriculture is fundamental. On the
one hand, food production must be increased owing to population growth,
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while, on the other hand, environmental conservation is important. AFSs
in Rio de Janeiro are found in many locations, including town squares,
schools, rest homes, “quilombola” communities (ethnic groups whose black
ancestry was enslaved by the colonial regime in the 16th century), areas
surrounding conservation units, agricultural areas and experimental units.
This study aimed to survey and synthesize records of plant diversity in
AFSs located in the state of Rio de Janeiro. To accomplish this, published
studies were obtained online and reviewed to promote knowledge about
these agricultural systems as sustainable alternatives for food production
and other uses.

2 MATERIAL AND METHODS

Guiding this review, we asked which species are cultivated in AFSs
in the state of Rio de Janeiro and where AFSs are located. As suggested
above, our AFS survey was carried out in the databases Google Scholar,
Scielo, Science Direct, “Periddico Capes” and on the website “Mapa da
Agroecologia” (MAPA DA AGROECOLOGIA, s. d.) with the objective of
pinpointing areas of agroecology. We used the following keywords: “sistemas

LLINT} LEIT} LEIT}

agroflorestais R]”, “agrofloresta RJ”, “agroforestry RJ”, “agroforestry systems
RJ”, “agrossilvicultura RJ”, “agrossilvipastoril R]”, “silvipastoril R]”, “sistemas
permaculturais RJ” and “sistema ILPF RJ’. We reviewed scientific articles,
Course Completion Works, and works presented at conferences about AFSs
in the state of Rio de Janeiro with no time constraints. The period containing
digital references for the purpose of the research was from 2006 to 2020.
Fourteen AFSs were verified.

Some online records reported on experimental areas, and when the
same experiment was implemented in AFSs, but with different floristic
compositions, both were considered. On the other hand, when the
agroforests had the same plant species, either in different locations or in
the same location, only one was analyzed. When other types of agricultural
production were described in comparative studies, only agroforestry was
considered. We excluded papers without scientific nomenclature, or those
only citing popular names; duplicate papers, i.e., those found in different
databases, thus considering only the first citation; the same AFSs reported
in different works and works containing cultivation systems with different
characteristics of agroforests. Moreover, not all species were identified in
some works, only the genus was identified. In this case, only plants for which
the species were identified could be considered. Species with different
synonyms were considered only once.
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After the survey, information on plant species mentioned and present
in at least five of the fourteen (35.71%) agroforests found in the state of
Rio de Janeiro was synthesized. In AFSs, we considered the presence of
spontaneous species, i.e., those species not planted, but rather the products
of spontaneous growth, a common phenomenon.

Data were synthesized in a table containing the most common plant
species found in AFSs in the state of Rio de Janeiro and other relevant
information. Species listed with medicinal properties of interest to the Unified
Health System (Sistema Unico de Satide - SUS) and Non-Conventional Food
Plants (Plantas Alimenticias Nao Convencionais - PANCs) were also flagged. In
addition, a table was constructed to show the number of times that the most
mentioned plant species appear and the respective locations of the AFSs.

A map containing agroforests of the state of Rio de Janeiro was
prepared using the cartographic bases of the Brazilian Institute of Geography
and Statistics (Instituto Brasileiro de Geografia e Estatistica - IBGE) and
PRODES through the website (BRASIL, s. d.) in ArcMap, version 10.6. The
green gradient on the map of the state of Rio de Janeiro shows vegetation
cover and indicates fragmented areas with less vegetation (light green) and
more vegetation (dark green) of the Atlantic Forest biome.

3 RESULTS AND DISCUSSION

The results found for AFSs in the state of Rio de Janeiro are distributed
between 2006 and 2020. No digital references relevant to the objective were
found prior to 2006. Considering the period up to 2020, the number of digital
publications on the subject was low. In Science Direct and “Periédico Capes”,
no articles were found that suited the research objectives. In the survey carried
out on the “Mapa da Agroecologia” website, no agroforestry was found that
detailed the scientific names of the species, only the popular names.

Of two limiting factors in the survey, the first involves the number
of agroforestry. That is, more AFSs are found in the state of Rio de Janeiro.
Nonetheless, scientific publications or other sources of data available online
are sparse. In some cases, the scientific name of the species was absent in
the studies; therefore, the species could not be validated since the popular
name, which carries sociocultural values, tends to vary among different
regions of Brazil. Of course, plants of the same genus can have any number
of species; e.g., the banana tree, such as Musa paradisiaca and M. sapientum,
among others. The second limitation involves species that may have been
introduced, spontaneously or not, in the surveyed AFSs, both before and
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after their description. Overall, only a few records on AFSs are available on
digital databases in the state of Rio de Janeiro, especially details of their
floristic composition.

Fifteen (8.82%) common species were found in the fourteen AFSs
in the state of Rio de Janeiro, totaling 170 different species. Table 1
summarizes species data, including popular name, scientific name, family,
habit, ecological group, life cycle, organs and possible uses. All recorded
species belong to the group known as Angiosperms. The AFSs found include
the following municipalities in the state of Rio de Janeiro: Seropédica, Rio
de Janeiro, Trés Rios, Paraty and Nova Friburgo (Figure 1). Environmental
conservation and recovery permeate the implementation of AFSs in Rio de
Janeiro and demonstrate the commitment of researchers, farmers and civil
society to adopt more sustainable practices and conservation/restoration
of the Atlantic Forest, along with the necessity of food production. The
dissoluton of the Atlantic Forest follows a timeline from colonization to the
present day. As a result, we have a very fragmented biome with a reduction
in biodiversity and ecosystem services, as evidenced by the map (Figure 1).

In addition, AFSs found are experimental areas of the Brazilian
Agricultural Research Corporation (Empresa Brasileira de Pesquisa
Agropecudria - EMBRAPA) and the Federal Rural University of Rio de Janeiro
(Universidade Federal Rural do Rio de Janeiro - UFRRJ); farmed agricultural
areas, both big and small; agroforest implemented in a school for educational
purposes; collective agroforests created in a square by the local community;
agroforestry in the backyard of a rest home; agroforestry implemented by
family farmers in partnership with the Oswaldo Cruz Foundation (Fundacao
Oswaldo Cruz - FIOCRUZ) around a conservation unit the Pedra Branca
State Park (Parque Estadual da Pedra Branca - PEPB); and AFSs in traditional
quilombola communities (Table 2).

AFSs can be a way of producing food, but also of conserving the
ecosystem or recovering degraded areas (MARTINS; RANIERI, 2014). The
latter is represented by agroforestry implemented in the town square of
Campo Grande in the West Zone of Rio de Janeiro City (Figure 2), as described
by Victério and Silva (2020). The AFS consists of species native to the Atlantic
Forest, such as Brazilwood (Paubrasilia echinata (Lam.) Gagnon, H.C.Lima &
G.P.Lewis) and Achiote (Bixa orellana L.), and ecological relationships were
reconstituted by virtue of promoting greater biological diversity. AFSs can
also be a pedagogical and socioenvironmental interaction space.
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Figure 1 — Map containing the location of agroforestry systems (AFSs)
distributed in different cities in the state of Rio de Janeiro

Agroforestry RJ
? Nova Friburgo

® paraty

’ Rio de Janeiro
? Seropédica

? Trés Rios

0 50 100 200 300

— T— Km

Source: Prepared by the authors (2023) based on data from IBGE and PRODES Brasil.
ArcMap 10.6.

Table 2 — Geographic coordinates of the agroforestry systems (AFSs) in the
state of Rio de Janeiro, as indicated on the map (Figure 1)

AFSs Cities Longitude Latitude
National Center
of Agrobiology Research at the 43°42°0"W | 22°45'0"S
EMBRAPA

Technical School of UFRRJ 43°40°38"W | 22°46’10"S

“Fazendinha Agroecolégica” of Seropédica 04170 oA
EMBRAPA 43°41°0"W | 22°46'0"S
Experimental area of UFRR] 43°42°0"W | 22°45'36"S

“Fazendinha Agroecolégica” of o411 o2
EMBRAPA 43°41°0"W | 22°45'0”S
Quilombola commumt}/ of Campinho 44°420°W | 23°17°0”s

da Independéncia Paraty

Farm Goura Vrindavna 44°44’13"W | 23°09'52"S
Rest home Sdo Vicente Trés Rios 43°12'42"W | 22°06’417’S
Small farm Abaetetuba Nova Friburgo | 42°30'15"W | 22°20'14"S
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AFSs Cities Longitude Latitude
Square (Campo Grande) 43°34'20"W | 22°53'50"S
Surroundings of the PEPB of Rio da
Prata (Campo Grande)
Surroundings of the PEPB of Vargem
Grande
Surroundings of the PEPB of Pau da
Fome (Jacarepagua)

43°30°58"W | 22°54’58”S
Rio de
Janeiro 43°29'38"W | 22°58'33"S

43°26'26"W | 22°55’54"S

Source: Prepared by the authors, 2023.

Figure 2 — Agroforestry System (AFS) implemented by popular initiative
in a square in Campo Grande, West Zone, Rio de Janeiro City

Source: First author, 2019.

Table 1 presents the number of times that each species, among the
most cited, is present in AFSs located in the state of Rio de Janeiro, along
with locations and works consulted.
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Table 1 — Quantity and location of common species in agroforestry systems (AFSs)
in the state of Rio de Janeiro and the respective works in which they were cited

Pl(:ap::sr 2;1 X’FI;E:: Cities™™ Reference
. . 1 Nobrega (2006); Silveira et al. (2007);
Pineapple 5 Rl?\;gsﬂr;ieé{ﬁf ierpc;]?:tdlca, Gomes et al. (2009); Santos et al. (2015);
&0, Y- | Victério e Silva (2020).
Nobrega (2006); Silveira et al. (2007);
Acai palm 8 Seropédica, Paraty. Paula et al. (2015); Santos et al. (2015);
Oliveira (2016); Rossi et al. (2016).
- . . 1 Silveira et al. (2007); Marins et al. (2013);
l:razell‘ltarl;e 6 Rio de]anglar;)a, Seropédica, Santos et al. (2015); Bieluczyk et al.
pepp - (2018); Victério e Silva (2020).
Rio de Janeiro, Seropédica Silveira et al. (2007); Silva et al. (2012);
Jack bean 8 Para, p ’ | Marins et al. (2013); Santos et al. (2015);
- Oliveira (2016); Victoério e Silva (2020).
Rio de Janeiro, Seropédica Silveira et al. (2007); Silva et al. (2012);
Pigeon pea 5 Parz; p > | Santos et al. (2015); Victorio e Silva
- (2020).
Nobrega (2006); Silveira et al. (2007);
Gliricidia 8 Seropédica, Paraty. Paula et al. (2015); Santos et al. (2015);
Oliveira (2016); Bieluczyk et al. (2018).
Sourso 5 Seropédica, Nova Friburgo, | N6brega (2006); Silveira et al. (2007);
p Paraty. Gomes et al. (2009); Silva et al. (2012).
- . . . Nobrega (2006); Gomes et al. (2009);
o raezt‘ife“ 5 R'%‘if/ﬁ';féﬁgﬁ,‘;‘ijf;ca' Silva et al. (2012); Rossi et al. (2016);
’ ’ Victério e Silva (2020).
Ice cream 5 Seropédica, Nova Friburgo, | Nobrega (2006); Silveira et al. (2007);
bean Paraty. Gomes et al. (2009).
o 1 . Noébrega (2006); Silveira et al. (2007);
Brcaoz‘gf“ 6 Sempe“‘c*;;a':':t"a Friburgo, | ;omes et al. (2009); Silva et al. (2012);
p Y- Santos et al. (2015).
Jucara palm 6 Seropédica, Nova Friburgo, | Noébrega (2006); Silveira et al. (2007);
carap Paraty. Gomes et al. (2009); Rossi et al. (2016).
Nobrega (2006); Silveira et al. (2007);
Rio de Janeiro, Seropédica, | Gomes et al. (2009); Silva et al. (2012);
Papaya 11 Nova Friburgo, Paraty, Trés | Santos et al. (2015); Rossi et al. (2016);
Rios. Cortines, Lopes e Almeida (2017);
Victério e Silva (2020).
Cassava 6 Rio de Janeiro, Nova Silveira et al. (2007); Gomes et al. (2009);
Friburgo, Paraty. Silva et al. (2012); Victoério e Silva (2020).
Brazilian Rio de Janeiro, Seropédica, | N6brega (2006); Silveira et al. (2007);
cherr 7 Nova Friburgo, Paraty, Trés | Gomes et al. (2009); Marins et al. (2013);
y Rios. Cortines, Lopes e Almeida (2017).
Nobrega (2006); Silveira et al. (2007);
Achiote 9 Rio de Janeiro, Seropédica, | Gomes et al. (2009); Silva et al. (2012);

Nova Friburgo, Paraty.

Rossi et al. (2016); Bieluczyk et al. (2018);
Victério e Silva (2020).

*Number of AFSs where the species is present.

**Cities in R] where the species were found.
Source: Prepared by the authors, 2023.
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It is important to point out that two articles described more than one
AFS, in other words, agroforestry with different floristic compositions. One
article cited 2 AFSs and the other 3 AFSs. In these two cases, all agroforestry
were considered. Therefore, the number of AFSs does not necessarily
correspond to the number of researched materials.

The plants chosen for an AFS can vary according to a number of factors:
the farmers’ objective; environmental conditions, such as climate, soil, water
and light; market conditions, such as accessibility and proximity; access to
external inputs, such as seeds, seedlings, machines, tools, irrigation and
fertilizers; and the availability of workers (SAO PAULO, 2018).

AFSs can generate income (oriented toward trade); restore the
environment by providing ecosystem services, or ensure food security for
farmers, more than one of these objectives may be present (SAO PAULO,
2018; RATHORE et al., 2022). If the objective is economic, a species with
commercial importance can be introduced; if it is for recovery, species can
be planted with the aim of improving soil fertility; if it is for subsistence,
the species are chosen according to the eating habits of the farming family
(SCHEMBERGUE et al., 2017; SAO PAULO, 2018).

In addition to these factors, plant species are selected according to
the agroforestry arrangement chosen. For example, if it is a successional
agroforestry, the stratum and life cycle of each species must be taken into
account to set up consortia (MARTINS; RANIERI, 2014; SAO PAULO, 2018).
With regard to consortia, species that complement each other should be
selected, e.g., plants with roots that reach different depths.

It is worth mentioning the diversity of plants with food potential that
are unknown by the population and therefore called “non-conventional food
plants” (PANCs), many of which develop spontaneously and are sometimes
referred to as weeds (KINUPP; LORENZI, 2017). PANCs are a possible
nutritional and functional source for human food. At least 3,000 species
of PANCs are found in Brazil (KELEN et al., 2015). According to data from
the Food and Agriculture Organization of the United Nations (FAO), plant
species consumed by humans have dramatically decreased (LIRA, 2018). For
FAOQ, in the last hundred years, it is estimated that the number of species
consumed has dropped from 10,000 to just 170 (LIRA, 2018).

These plants are probably ignored in many studies on plant diversity in
agroecosystems, including AFSs, although PANCs are common in agroforests,
especially agroecological ones, either spontaneously or planted. Among the
most common plant species in agroforestry in the state of Rio de Janeiro,
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some PANCs can be found, such as the fast-growing Brazilian peppertree
(S. terebinthifolius), jack bean (C. ensiformis), pigeon pea (C. cajan) and ice
cream bean (I. edulis), considered green manures. Ice cream bean provides
several benefits to the community and is therefore frequently found in
different AFSs. These observations highlight the importance of agroforests
for agrobiodiversity.

It should be noted that food plants, such as banana tree and citrus
tree, were not among the most common species in AFSs in the state of Rio
de Janeiro. Since species identification of these plants is difficult and the
present study chose to disregard plants only classified by genus. However,
such plants appeared frequently in the works reviewed. For instance, banana
(Musa sp.) and citrus (Citrus sp.) are cited in AFSs located in the cities of Rio
de Janeiro, Seropédica and Paraty.

4 CONCLUSIONS

Fifteen (8.82%) species were present in at least five of the fourteen AFSs
found in the state of Rio de Janeiro. In total, fourteen (35.71%) agroforests
were comprised of 170 different species, demonstrating the diversity of
species found in agroforests. Among the AFSs analyzed, plant diversity
brought together between 7, the least diverse agroforestry, and 57 species,
the most diverse. Even within the same AFS, different species of acacia tree
(Acacia angustissima, A. mangium and A. holocericia), trumpet tree (Tabebuia
avellanedae and T. alba), spurflower (Plectranthus barbatus and Peumus boldus)
and bean (Phaseolus vulgaris, C. ensiformis and C. cajans) were found.

The most cited species were papaya (C. papaya) and achiote (B.
orellana), and the region of the state of Rio de Janeiro with the most AFSs was
the Metropolitan Region with emphasis on the municipality of Seropédica.
As already mentioned, an agroecosystem will be more sustainable as it
approaches the natural ecosystem state. One of nature’s strategies to
maintain balance is to favor biodiversity. In this sense, biodiverse agricultural
systems contribute to population control since the diversity of species helps
to keep undesirable populations for agricultural production under control,
reducing or eliminating the use of pesticides (chemical or organic). AFSs
are important for the conservation of plant diversity and, consequently, of
ecosystems, and also for food and medicinal purposes, as opposed to the
agriculture model that prioritizes large-scale monoculture.
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Based on the research carried out, it is recommended that more
agroforestry systems be reported and disseminated to highlight the
importance of AFSs in maintaining biodiversity and promoting options
for sustainable crops in harmony with natural ecosystems. Other relevant
information, including scientific nomenclature, richness and abundance of
AFSs, size and density of the area and whether spontaneous plants have
been incorporated into the agroecosystem, should also be published.

ACKNOWLEDGEMENT

The authors would like to thank Alexandre Pimenta Esperanco for his
assistance in preparing the map.

REFERENCES

ANDRADE, D.; PASINI, E; SCARANO, E R. Syntropy and innovation in
agriculture. Current Opinion in Environmental Sustainability, [s. L], v. 45,
p. 20-24, 2020.

BENE, J. G.; BEALL, H. W;; COTE, A. Trees, food, and people: land
management in the tropics. Ottawa: International Development Research
Centre, 1977. 52 p.

BHAGWAT, S. A.; WILLIS, K. J.; BIRKS, H. J.; WHITTAKER, R. ]. Agroforestry:
a refuge for tropical biodiversity? Trends in Ecology & Evolution, [s. L], v.
23, n. 5, p. 261-267, 2008.

BIELUCZYK, L.; TEIXEIRA, T. N.; SOBRAL, R. S.; RODRIGUES, E H. S.;
ALMEIDA, L. D. L; SILVA, J. A.; DIAS, A. Produtividade de variedades de
batata doce sob cultivo organico em sistema agroflorestal no municipio
de Seropédica (R]). In: CONGRESSO ONLINE — AGRONOMIA, 6., 2018, Sao
Paulo. Anais [...]. Sdo Paulo: Convibra, 2018. p. 1-12. Available in: https:/
convibra.org/congresso/res/uploads/pdf/2018 83 14945.pdf. Access in: 13
Dec. 2018.

BRASIL. Prodes (desmatamento). Terra Brasilis, Brasilia, DF, s. d. Available
in: http:/terrabrasilis.dpi.inpe.br/app/map/deforestation?hl=pt-br. Acess in:
13 Dec. 2018.

Novos Cadernos NAEA ¢ v. 26, n. 1 * p. 373-392 ¢ jan-abr. 2023



388 Mayara Grazielle Consentino Ferreira da Silva * Cristiane Pimentel Victério

CORRADO, C.; ELENA, T.; GIANCARLO, R.; STEFANO, C. The Role of
Agrobiodiversity in Sustainable Food Systems Design and Management. In:
NANDWANI, D. (ed.). Genetic Diversity in Horticultural Plants: sustainable
development and biodiversity. Cham: Springer, 2019., v. 22, p. 245-271.

CORTINES, E.; LOPES, A. E; ALMEIDA, A. A. Diagnéstico floristico das
espécies do quintal agroflorestal no asilo Sao Vicente em Trés Rios/R]. In:
SIMPOSIO DE GESTAO AMBIENTAL E BIODIVERSIDADE, 6., 2017, Trés Rios.
Anais |...]. Trés Rios, 2017, p. 109-114. Available in: https:/www.itr.ufrrj.br/
sigabi/wp-content/uploads/6_sigabi/Sumarizado/Cortines_Erika.pdf. Access
in: 13 Dec. 2018.

FEIDEN, A. Agroecologia: Introducdo e Conceitos. In: AQUINO, A. M.;
ASSIS, R. L. (org.). Agroecologia: principios e técnicas para uma agricultura
organica sustentavel. Brasilia, DF: Embrapa Informacao Tecnolégica, 2005.
p. 50-70.

GOMES, I. S. L.; RAYOL, A. C.; BERTOLINO, A. V. E A.; BERTOLINO, L. C.
Andlises do solo em sistema agroflorestal - Lumiar, Nova Friburgo — R]. In:
SIMPOSIO BRASILEIRO DE GEOGRAFIA FiSICA APLICADA, 13., 2009, Vicosa.
Anais |...]. Vicosa: Cetem, 2009. p. 1-10. Available in: http:/www.cetem.gov.
br/images/congressos/2009/CAC01110009.pdf. Access in: 13 Dec. 2018.

GOTSCH, E. O renascer da agricultura. 2. ed. Rio de Janeiro: AS-PTA, 1996.
24 p.

GOTSCH, E. Homem e natureza: cultura na Agricultura. 2. ed. Recife:
Centro Sabia, 1997. 12 p.

GUIMARAES, L. A. O. P; MENDONCA, G. C. Conceitos e principios praticos
da agrofloresta sucessional biodiversa (agricultura sintrépica). In: SILVA, C.
A. P. et al. (org.). 292 Seagro: plantando hoje as riquezas do futuro. Alegre:
CCAE-UFES, 2019. p. 108-123.

HEMMELGARN, H.; GOLD, M.; BALL, A.; STELZER, H. Agroforestry
education for high school agriculture science: an evaluation of novel
content adoption following educator professional development programs.
Agroforestry Systems, [s. L], v. 93, p. 1659-1671, 2019.

KARKI, U.; IDASSI, J.; MENTREDDY, S. R.; GURUNG, N.; KARKI, L.; BAMBO,
S.; CHRISTIAN, C. Agroforestry research and extension education at 1890
universities and its impact in the Southeast. Agroforestry Systems, [s. L], v.
90, n. 5, p. 715-722, 2016.

Novos Cadernos NAEA * v. 26, n. 1 * p. 373-392 ¢ jan-abr. 2023


https://www.itr.ufrrj.br/sigabi/wp-content/uploads/6_sigabi/Sumarizado/Cortines_Erika.pdf
https://www.itr.ufrrj.br/sigabi/wp-content/uploads/6_sigabi/Sumarizado/Cortines_Erika.pdf
http://www.cetem.gov.br/images/congressos/2009/CAC01110009.pdf
http://www.cetem.gov.br/images/congressos/2009/CAC01110009.pdf

Floristic diversity in agroforestry systems in the state of Rio de Janeiro 389

KELEN, M. E. B.; NOUHUYS, I. S. V.; KEHL, L. C. K.; BRACK. P.; SILVA, D.
B. (org.). Plantas alimenticias ndo convencionais (PANCs): hortalicas
espontdneas e nativas. Porto Alegre: UFRGS, 2015. 44 p.

KINUPP, V. E; LORENZI, H. Plantas Alimenticias Nao Convencionais (PANC)
no Brasil: guia de identificacdo, aspectos nutricionais e receitas ilustradas.
Sao Paulo: Instituto Plantarum de Estudos da Flora, 2017. 767 p.

LAUDARES, S. S. A.; BORGES, L. A. C.; AVILA, P. A.; OLIVEIRA, A. L.; SILVA,
K. G.; LAUDARES, D. C. A. Agroforestry as a sustainable alternative for
environmental regularization of rural consolidated occupation. Cerne,
Lavras, v. 23, n. 2, p. 161-174, 2017.

LIRA, A. Mais do que matos, elas sdao plantas alimenticias nao
convencionais (PANCs). Embrapa, Brasilia, DF, 2018. Available in: https:/
www.embrapa.br/busca-de-noticias/-/noticia/33580014/mais-do-que-matos-
elas-sao-as-plantas-alimenticias-nao-convencionais-pancs. Access in: 07
Mar. 2023.

MANGUEIRA, J. R. S. A.; VIEIRA, L. T. A.; AZEVEDO, T. N.; SABINO, A. P.

S.; FERRAZ, K. M. P. M. B.; FERRAZ, S. E B.; ROTHER, D. C. RODRIGUES,

R. R. Plant diversity conservation in highly deforested landscapes of the
Brazilian Atlantic Forest. Perspectives in Ecology and Conservation, [s. L],
v. 19, n. 1, p. 69-80, 2021.

MAPA DA AGROECOLOGIA. Mapa. Mapa da Agroecologia, [s. L], s. d.
Available in: https:/mapadaagroecologia.org/. Access in: 07 Mar. 2023.

MARINS, R. S.; MAGALHAES-FRAGA, S. A. P.; GALVAO, M. N.; RAMOS, M. C.
Sistemas agroflorestais medicinais, implantados por agricultores familiares
do entorno do Macico da Pedra Branca, projeto profito Rio de Janeiro/R].
In: CONGRESSO NACIONAL DE BOTANICA, 64., 2013, Belo Horizonte. Anais
[...]. Belo Horizonte: Botanica, 2013. Available in: https://www.botanica.
org.br/trabalhos-cientificos/64CNBot/resumo-ins19651-id1915.pdf. Access
in: 13 Dec. 2018.

MARTINS, T. P,; RANIERI, V. E. L. Sistemas agroflorestais como alternativa
para as reservas legais. Ambiente & Sociedade, Sdo Paulo, v. 17, n. 3, p.
79-96, 2014.

MCGINTY, M. M.; SWISHER, M. E.; ALAVALAPATI, J. Agroforestry adoption
and maintenance: self-efficacy, attitudes and socio-economic factors.
Agroforestry Systems, [s. L], v. 73, p. 99-108, 2008.

Novos Cadernos NAEA ¢ v. 26, n. 1 * p. 373-392 ¢ jan-abr. 2023


https://www.embrapa.br/busca-de-noticias/-/noticia/33580014/mais-do-que-matos-elas-sao-as-plantas-alimenticias-nao-convencionais-pancs
https://www.embrapa.br/busca-de-noticias/-/noticia/33580014/mais-do-que-matos-elas-sao-as-plantas-alimenticias-nao-convencionais-pancs
https://www.embrapa.br/busca-de-noticias/-/noticia/33580014/mais-do-que-matos-elas-sao-as-plantas-alimenticias-nao-convencionais-pancs
https://www.botanica.org.br/trabalhos-cientificos/64CNBot/resumo-ins19651-id1915.pdf
https://www.botanica.org.br/trabalhos-cientificos/64CNBot/resumo-ins19651-id1915.pdf

390 Mayara Grazielle Consentino Ferreira da Silva * Cristiane Pimentel Victério

MELO, E P. L.; ARROYO-RODRIGUEZ, V.; FAHRIG, L.; MARTINEZ-RAMOS,
M. On the hope for biodiversity-friendly tropical landscapes. Trends in
Ecology & Evolution, [s. ], v. 28, n. 8, p. 462-468, 2013.

MICCOLIS, A.; PENEIREIRO, E M.; MARQUES, H. R.; VIEIRA, D. L. M.; ARCO-
VERDE, M. E; HOFFMAN, M. R.; REHDER, T.; PEREIRA, A. V. B. Restauragao
Ecolagica com Sistemas Agroflorestais: como conciliar conservacao

com producio, op¢oes para Cerrado e Caatinga. Brasilia, DF: Instituto
Sociedade, Populacdo e Natureza — ISPN/Centro Internacional de Pesquisa
Agroflorestal — ICRAF, 2016. 266 p.

NOBREGA, P. O. Implantacio, Manejo e Aporte de Nutrientes em
Agrofloresta em um Sistema Organico de Producao. 2006. 48 f.
Monografia (Graduacdao em Engenharia Florestal) — Instituto de

Florestas, Universidade Federal Rural do Rio de Janeiro, Seropédica,
2006. Available in: http:/repositorio.im.ufrrj.br:8080/jspui/
bitstream/1235813/1283/1/Monografia%20Pedro%20de%200liveira.pdf.
Access in: 13 Dec. 2018.

OLIVEIRA, D. C. M. Plantio do feijoeiro (Phaseolus vulgaris L.) em um
Sistema Agroflorestal com Acai, Mogno Africano e leguminosas

arboreas implantado ha 10 anos em Seropédica, R]. 2016. 56 f.
Dissertacdao (Mestrado em Agricultura Organica) — Instituto de Agronomia,
Universidade Federal Rural do Rio de Janeiro, Seropédica, 2016. Available
in: https:/tede.ufrrj.br/jspui/handle/jspui/1835. Access in: 17 Mar. 2021.

PAULA, P. D.; CAMPELLO, E. E C.; GUERRA, J. G. M.; SANTOS, G. A;;
RESENDE, A. S. Decomposicdo das podas das leguminosas arbéreas
Gliricidia sepium e Acacia angustissima em um sistema agroflorestal. Ciéncia
Florestal, Santa Maria, v. 25, n. 3, p. 791-800, 2015. Available in: http:/
www.scielo.br/pdf/cflo/v25n3/1980-5098-cflo-25-03-00791.pdf. Access in:
13 Dec. 2018.

PENEIREIRO, F. M.; BRILHANTE, M. O. Proposta de classificacdo em grupos
sucessionais para espécies agroflorestais. Agrofloresta, [s. L], 2010.
Available in: https:/agrofloresta.net/static/artigos/classificacao_sucessional
peneireiro.pdf. Access in: 30 Mar. 2020.

RATHORE, S. S.; BABU, S., EL-SAPPAH, A. H.; SHEKHAWATA, K.; SINGH, V. K;
SINGH, R. K.; UPADHYAYA, P. K.; SINGH, R. Integrated agroforestry systems
improve soil carbon storage, water productivity, and economic returns

in the marginal land of the semi-arid region. Saudi Journal of Biological
Sciences, [s. I.], v. 29, e103427, 2022.

Novos Cadernos NAEA * v. 26, n. 1 * p. 373-392 ¢ jan-abr. 2023


http://repositorio.im.ufrrj.br:8080/jspui/bitstream/1235813/1283/1/Monografia Pedro de Oliveira.pdf
http://repositorio.im.ufrrj.br:8080/jspui/bitstream/1235813/1283/1/Monografia Pedro de Oliveira.pdf
http://www.scielo.br/pdf/cflo/v25n3/1980-5098-cflo-25-03-00791.pdf
http://www.scielo.br/pdf/cflo/v25n3/1980-5098-cflo-25-03-00791.pdf

Floristic diversity in agroforestry systems in the state of Rio de Janeiro 391

REFLORA. Flora e funga do Brasil. Reflora, [s. L], s. d. Available in:
https:/floradobrasil.jbrj.gov.br/reflora/listaBrasil/ConsultaPublicaUC/
ConsultaPublicaUC.do#CondicaoTaxonCP. Access in: 23 Mar. 2020.

REINIGER, L. R. S.; WIZNIEWSKY, J. G.; KAUFMANN, M. P. Principios de
agroecologia. Santa Maria: UFSM: NTE: UAB, 2017. 91 p.

ROSSI, C. Q.; PEREIRA, M. G.; MOURA, O. V. T.; AALMEIDA, A. P. C. Vias de
formacao, estabilidade e caracteristicas quimicas de agregados em solos
sob sistemas de manejo agroecol6gico. Pesquisa Agropecudria Brasileira,
Brasilia, DE v. 51, n. 9, p. 1677-1685, 2016. Available in: http:/www.scielo.
br/pdf/pab/y51n9/0100-204X-pab-51-09-1677.pdf. Access in: 13 dez. 2018.

SANTOS, C. C.; MARTINS, J. C.; ROCHA, L. G. C. Q.; CAMPOS, R. S. R;
PINTO, D. S. Sistema Agroflorestal para Recuperacdo de Areas Degradadas
no Lago do Colégio Técnico da UFRR]. In: CONGRESSO TECNICO
CIENTIFICO DA ENGENHARIA AGRONOMICA, 2015, Fortaleza. Anais

[...]. Fortaleza: CONTECC, 2015. p. 1-14. Available in: http:/docente.
ifsc.edu.br/roberto.komatsu/MaterialDidatico/P%C3%B3sAgroecologia/
CapacSuporteAgr%C3%ADcola/Sist_agroflorestal recup areas degradadas_
ufrrjSantos2015.pdf. Access in: 13 Dec. 2018.

SAO PAULO. Secretaria do Meio Ambiente, Infraestrutura e Logistica.
Projeto de Desenvolvimento Rural Sustentdvel. Sistemas agroflorestais —
SAF: principios e introducdo a metodologia de implantacdo da agrofloresta
sucessional. Sdo Paulo: SEMIL, 2018. (Apostila de curso EAD).

SCHEMBERGUE, A.; CUNHA, D. A.; CARLOS, S. M.; PIRES, M. V;; FARIA, R.
M. Sistemas Agroflorestais como Estratégia de Adaptacao aos Desafios das
Mudancas Climaticas no Brasil. Revista de Economia e Sociologia Rural,
Piracicaba, v. 55, n. 1, p. 09-30, 2017.

SILVA, M. S. C.; SILVA, E. M. R.; PEREIRA, M. G.; SILVA, C. E Estoque de
Serapilheira e Atividade Microbiana em Solo sob Sistemas Agroflorestais.
Floresta e Ambiente, Seropédica, v. 19, n. 4, p. 431-441, 2012. Available
in: http://www.scielo.br/pdf/floram/v19n4/v19n4a05.pdf . Access in: 13 Dec.
2018.

SILVEIRA, N. D. S; PEREIRA, M. G.; POLIDORO, J. C.; TAVARES, S. R. L.;
MELLO, R. B. Aporte de nutrientes e biomassa via serrapilheira em sistemas
agroflorestais em Paraty (R]). Ciéncia Florestal, Santa Maria, v. 17, n. 2, p.
129-136, 2007. Available in: http://www.scielo.br/pdf/cflo/v17n2/1980-5098-
cflo-17-02-00129.pdf. Access in: 13 Dec. 2018.

Novos Cadernos NAEA ¢ v. 26, n. 1 * p. 373-392 ¢ jan-abr. 2023


http://www.scielo.br/pdf/pab/v51n9/0100-204X-pab-51-09-1677.pdf
http://www.scielo.br/pdf/pab/v51n9/0100-204X-pab-51-09-1677.pdf
http://docente.ifsc.edu.br/roberto.komatsu/MaterialDidatico/P%C3%B3sAgroecologia/CapacSuporteAgr%C3%ADcola/Sist_agroflorestal_recup_areas_degradadas_ufrrjSantos2015.pdf
http://docente.ifsc.edu.br/roberto.komatsu/MaterialDidatico/P%C3%B3sAgroecologia/CapacSuporteAgr%C3%ADcola/Sist_agroflorestal_recup_areas_degradadas_ufrrjSantos2015.pdf
http://docente.ifsc.edu.br/roberto.komatsu/MaterialDidatico/P%C3%B3sAgroecologia/CapacSuporteAgr%C3%ADcola/Sist_agroflorestal_recup_areas_degradadas_ufrrjSantos2015.pdf
http://docente.ifsc.edu.br/roberto.komatsu/MaterialDidatico/P%C3%B3sAgroecologia/CapacSuporteAgr%C3%ADcola/Sist_agroflorestal_recup_areas_degradadas_ufrrjSantos2015.pdf
http://www.scielo.br/pdf/floram/v19n4/v19n4a05.pdf
http://www.scielo.br/pdf/cflo/v17n2/1980-5098-cflo-17-02-00129.pdf
http://www.scielo.br/pdf/cflo/v17n2/1980-5098-cflo-17-02-00129.pdf

392 Mayara Grazielle Consentino Ferreira da Silva * Cristiane Pimentel Victério

SOBOLA, O. O0.; AMADI, D. C.; JAMALA, G. Y. The Role of Agroforestry
in Environmental Sustainability. Journal of Agriculture and Veterinary
Science, [s. L], v. 8, n. 5, p. 20-25, 2015.

STATON, T.; BREEZE, T. D.; WALTERS, R. J.; SMITH, J.; GIRLING, R. D.
Productivity, biodiversity trade-offs, and farm income in an agroforestry
versus an arable system. Ecological Economics, [s. .|, v. 191, e107214,
2022.

STEENBOCK, W.; VEZZANI, F. M. Agrofloresta: aprendendo a produzir com
a natureza. Curitiba: Fabiane Machado Vezzani, 2013. 148 p.

STEENBOCK, W.; SILVA, R. O.; FROUFE, L. C. M.; SEOANE, C. E.
Agroflorestas e sistemas agroflorestais no espaco e no tempo. In:
STEENBOCK, W.; SILVA, L. C.; SILVA, R. O.; RODRIGUES, A. S.; PEREZ-
CASSARINO, J.; FONINI, R. (org.). Agrofloresta, ecologia e sociedade.
Curitiba: Kairds, 2013. p. 39-60.

VARJABEDIAN, R. Lei da Mata Atlantica: retrocesso ambiental. Estudos
Avangados, Sdo Paulo, v. 24, n. 68, p. 147-160, 2010.

ZQUEZ-DELFINA, P.; CASAS, A.; VALLEJO, M. Adaptation and biocultural
conservation of traditional agroforestry systems in the Tehuacan Valley:
access to resources and livelihoods strategies. Heliyon, [s. .], v. 8, n. 7,
€09805, 2022.

VICTORIO, C. P; SILVA, M. G. C. E Urban and community agroforestry: an
experience in Campo Grande, West Zone of Rio de Janeiro. InterEspaco:
revista de geografia e interdisciplinaridade, Sao Luis, v. 6, p. 1-11, 2020.
Available in: http:/periodicoseletronicos.ufma.br/index.php/interespaco/
article/view/14830/8757. Access in: 17 Mar. 2021.

Submissdo: 07/04/2021 ¢ Aprovacdo: 17/04/2023

Novos Cadernos NAEA * v. 26, n. 1 * p. 373-392 ¢ jan-abr. 2023


http://periodicoseletronicos.ufma.br/index.php/interespaco/article/view/14830/8757
http://periodicoseletronicos.ufma.br/index.php/interespaco/article/view/14830/8757

