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Abstract

Home gardens are a traditional land use practice, which
is very common in the tropics. The main goal of the home
garden is to produce food for subsistence purposes.
Therefore, they have been considered very important from
an economic, cultural and ecological point of view. De-
spite their importance, there has been a lack in research
of these environments in Northeastern Brazil. This re-
search was carried out in a rural community belonging to
Areia City (Paraiba, Brazil), and aimed to study the floris-
tic diversity of home gardens and their contribution in the
conservation of the local diversity. Semi-structured inter-
views were conducted, also using the technique of guided
tours with the home garden maintainer. At the same time,
the yards were measured, as well as all shrubby arboreal
individuals present with DGL (diameter at ground level)
> 3 cm. A total of 19 yards were analyzed. 177 species
were recorded, of which 155 were identified, representing
63 families and 131 genera. Fabaceae (16 spp.), Euphor-
biaceae (10 spp.) and Myrtaceae (7 spp.) were the most
represented plant families. 94 of the identified species are
considered exotic and 83 are native, considering the ori-
gin at regional level. Structurally, the home gardens from
Vaca Brava community have shown themselves as com-
plex and rich in diversity, as a result of the association of
crops and fruit, as well as the presence of native woody
plants for which no uses were reported.

Introduction

Home gardens represent a very important agricultural
production unit for local populations, especially in under-
developed countries which depend of them. Most of the
time these home gardens are used and managed based
upon family agriculture, with excess produce being sold
to generate family income (Florentino et al. 2007, Guarim
Neto & Amaral 2010, Kumar & Nair 2004, Nair 2001).
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As a type of agroforestry system, home gardens are a
land use practice that combines the cultivation of trees
associated, or not associated, with annual and perennial
plants, which provide spaces for domestic animals breed-
ing in the same area (Fernandes & Nair 1986). These sys-
tems are seen as an alternative for increasing the food
supply (Soemarwoto et al. 1985), and are a pragmatic so-
lution to diversify production. For Nair (1991), the con-
cept of home garden systems implies that these systems:
(1) involve two or more species of plants (or animals and
plants), (2) always have two or more energy exits, (3)
have cycles longer than one year, and (4) are ecologi-
cally more complex than monocultured systems. Besides
these general features, Alcorn (1990) includes seven tra-
ditional aspects of home garden systems: (1) integration
of native species of vegetation; (2) the agriculturists take
advantage of natural variations of the present environ-
ment; (3) the processes of natural succession are used
as management tools; (4), these systems include a great
number of species; (5) the integration of agroforestry ar-
eas in diversified exploitation; (6) the variety is seen in the
same system, and (7) each farm is conceived to satisfy
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the necessities of a family, independent of the use of land
and the standards of the local community.

Each home garden has its particularities, either the delimi-
tations or the management practices, or the unique fea-
tures found within (Guarim Neto & Amaral 2010, Kumar &
Nair 2004). The knowledge which is passed from genera-
tion to generation, make the spaces around the house a
true “ field” for the practice of the family tradition (Guarim
Neto & Amaral 2010).

The importance of these home gardens in sustainable de-
velopment and the conservation of biological diversity has
been highlighted in several tropical regions (Albuquerque
et al. 2005, Florentino et al. 2007, Fraser et al. 2011, In-
nerhofer & Bernhardt 2011, Kumar & Nair 2004, Zaldivar
et al. 2002). However, many of these studies are focused
on sustainability issues and very little is discussed about
the contribution of home gardens to the conservation of
local diversity. This discussion is necessary to understand
the importance of native species in the context of such di-
versity. Florentino et al. (2007) discuss the importance of
home gardens in an area of Caatinga, reducing the pres-
sure of usage of the native vegetation through the culti-
vation of woody species for lumber purposes. Generally,
many of the species from these home gardens are used
for multiple purposes, such as an energy source (fire-
wood and coal), medicinal, and alimentary, amongst oth-
ers (Albuquerque et al. 2005, Beatriz 1998, Blanckaert et
al. 2002, Fernandes & Nair 1986, Wezel & Bender 2003).
This versatility is extremely important for the optimization
and handling of home gardens and for increasing fam-
ily income. Home gardens also promote the increase
of agroforesty production, using sustainable practices.
Home gardens may also act as components of a mosaic
of functional vegetation in a matrix of fragmented forest
areas.

Recently, an evaluation of the distribution of fragments of
Brazilian rainforest has pointed out conservation priorities
in the fragments of Northeastern Brazil, mainly due to the
small area of these fragments and the great risk of popu-
lation extinction of native species (Ribeiro et al. 2009). A
result of this study may be a promotion of planting native
species in home gardens, transforming them into seeds
and germplasm bank (Galluzzi et al. 2010).

Ribeiro et al. (2009) also have cited the functionality of
vegetal mosaics that may assist in the maintenance of
ecological processes amongst forest fragments. From this
perspective home gardens, when managed properly, can
assist in the composition of this mosaic. This could re-
duce pressure on native areas and act as “corridors” for,
at least some, animal species that assist forest ecological
processes, such as pollination and seed dispersal. The
formation of open ombrophilous forest, deciduous and
semi-deciduous seasonal forests, as well as associated
ecosystems, in Areia, Paraiba, where this study was con-
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ducted, were practically decimated, with only small frag-
ments remaining. According to SNE (Sociedade Nordes-
tina de Ecologia) (2002) and SUDEMA (Superintendence
of Environment Development) (2004), devastation of na-
tive forests in this region happens in such an intense way
that the current existing fragments represent only 0.12%
of the original vegetal covering. It is noteworthy that this
region is included amidst the priority areas for the Con-
servation of the Rainforest and Biodiversity in the state of
Paraiba (Barros 2005, MMA 2004/2005).

The present study evaluated the structure of home gar-
dens considering their size, occupied area, distribution
and diversity of species, and function, which involves food
production for complementing family nutrition and/or the
commercialization of the excess from this production.
The study also records the floristic composition, evaluat-
ing possible relationships amongst native and exotic spe-
cies in the agroforestry home gardens of Vaca Brava rural
community, located in an altitudinal marsh in Northeastern
Brazil.

Methods
Area of study

The present study was developed in the agricultural com-
munity from Vaca Brava in Areia city, Paraiba, Northeast-
ern Brazil (Figure 1). Located in an altitudinal marsh in
the marsh microregion and the wasteland mesoregion of
Paraiba state (8° 58' 12’ 19” S, 35° 42’ W). The area en-
compasses 269 km? of the region with mild climate and
dry and humid forests, located at an altitude of 618 m ASL
(Andrade & Lins 1964). This region is home to the 600
hectare Pau Ferro State Park, constituting a conservation
unit of state domain. This park holds the most representa-
tive forest fragment of altitudinal marsh in Paraiba State,
with an annual average temperature of 22 °C, relative hu-
midity around 85% and monthly total rainfall averaging
1,200 mm (Mayo & Fevereiro 1982, Porto et al. 2004).

The community is divided into two localities, one standing
next to the Pau Ferro State Park, called High Vaca Brava,
and the other surrounding an excerpt of the secondary
forest, called Low Vaca Brava. Their primary economic
activity is agriculture; however some inhabitants work in
the city in one of several economic sectors. The first local-
ity is 5 km far away from the urban center (6° 59’ 40.24”
S, 35° 45’ 07.08"), and the second 12 km (7° 00’ 52.27”
S, 35° 44’ 44.06”). Both communities have a school which
belongs to the city. Recently, High Vaca Brava’'s school
was closed down following visitation from health agents.
Homes closest to town have electricity and a piped in wa-
ter supply, while the more distant homes rely on artesian
wells for their water.
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Figure 1. Municipality of Areia, Paraiba State, Northeast Brazil, showing its position in relation to Joao Pessoa (State

Capital) and Campina Grande (Regional Hub).
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High Vaca Brava is composed of just six residences, while
Low Vaca Brava consists of 20 family units (Abreu et al.
2011). Neither of these communities have a health cen-
ter. Many residents of High Vaca Brava rely on cachaca
production for ther income. The town is home to the Vaca
Brava mill, a cachaga producer. The residences and farms
in the area largely belong to the mill and were provided by
the owner for planting and other services to be provided
by residents.

Interviews

Data collection occurred from August 2010 to May 2011,
in Vaca Brava community, where all residences having
home gardens which were managed traditionally, and
having an important role in the dietary intake of the resi-
dent family (Florentino et al. 2007) were visited. 26 resi-
dences were identified as being within the parameters of
this study. Of those, 19 (73%) were visited and research
was conducted on their home gardens.

Prior to beginning interviews, each informant was ex-
plained the goal of this research and then asked to sign
the Term of Free and Clarified Assent, as required by the
National Health Council through the Committee of Ethics
in Research (Resolution n°® 196/96). This term consists of
an explanation by the researcher to the informant about
the study and its goals, allowing the informants to assent
or not to participate (Albuquerque et al. 2010). After this
procedure, the measurements of the home garden area
were taken (m?), and all the plants present were analyzed.

The DGL (diameter at ground level) of plants was also
recorded, along with the height of individuals with DGL 2
3. An estimation of the total number of individuals pres-
ent (Florentino et al. 2007) was also calculated during this
time. Measurements were not made of any cultivated spe-
cies in plantations or hedges. A presence/abscence count
was also made of small herbaceous species in each yard.
This was done without measuring diameter or height, as-
they did not fit in with the adopted minimum diameter.
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The standards of each yard were traced based upon a
profile diagram characterized in vertical and horizontal
lines. The vertical lines correspond to the measurements
of height and DGL and the horizontal lines to the localiza-
tion and distribution of the individuals in home gardens
(Millat-e-Mustafa 1998).

A semi-structured interview technique (Albuquerque et
al. 2010, Vogl 2004) was applied to the manager of each
home garden, containing questions about their age, oc-
cupation, duration of residency, use and origin of species,
home garden purpose, etc. A total of 19 interviews were
completed with 15 women and 4 men, varying in age from
17 to 83 years old. Part of the interview was conducted
as a walk in the home garden with the manager, in order
to facilitate voucher collection and local identification of
the species (Florentino et al. 2007). All plants collected
were processed, identified and deposited at the Herbari-
um Jaime Coelho de Moraes from the Federal University
of Paraiba (EAN).

Data analysis

In order to evaluate the correlation between function, size,
relative density and frequency of the species and age of
the manager, Spearman'’s correlation coefficient was used
(Sokal & Rolf 1995). In the same way, using a G-test (Wil-
liams’ correction) the relationship between exotic and na-
tive plants regarding their abundance and occurrence was
analyzed (Florentino et al. 2007). The use categories of
these species (food, medicinal, ornamental, fuel, shade,
hedge row, forage and others which include mystico-re-
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ligious uses and personal hygiene, as well as “not use-
ful” fodder plant) were compared with a G-test from Wil-
liams (Sokal & Rolf 1995). The analyses were carried out
with the software Bioestat 5.0 and FITOPAC 2.1.2 (Ayres
2000). The criterion native/exotic was established region-
ally, that is, in Northeastern level, following the classifica-
tion adopted by the Botanical Garden from Rio de Janeiro
(Forzza et al. 2010).

Results
Floristic composition

From 177 recorded plants, 155 were indentified, encom-
passing 131 genera and 63 families. The 20 remaining
plants were unidentified due to the lack of fertile mate-
rial. The most representated families of this diversity were
Fabaceae (16 species), Euphorbiaceae (10 species) and
Myrtaceae (7 species). The species that best represented
these families in the home gardens were Phaseolus luna-
tus L. (bean), Jatropha gossypiifolia L. (purple pinion) and
Psidium guajava L. (guava) (Table 1).

In the 19 home gardens surveyed, 1,755 individuals were
counted, of which 1,297 are exotic (74%) encompassing
94 species. Among the most common of these are Musa
acuminata x balbisiana Colla (banana), Artocarpus interg-
rifolia L. (jaca) and Dieffenbachia seguine (Jacq.) Schott.
(comigo ninguém pode). The 458 remaining individu-
als are native (26%), distributed into 83 species, such
as Spondias mombin L. (caja), Acrocomia intumescens

Table 1. Plants found in backyard home gardens of Community Vaca Brava, Areia, Paraiba State, Brazil. Occurence:
number of homegardens where plant occurred; Status: E = exotic, N = native; Uses: 1 = food, 2 = forage, 3 = medicinal,
4 = ornamental, 5 = fuel, 6 = shade, 7 = others, 8 = not useful, 9 = hedge row; ** = no vernacular name given.

Amaranthaceae
Alternanthera sessilis (L.) R. Br. ex DC. ** 2 E 4
Celosia argentea L. Crista de galo E 4,8
Chenopodium ambrosioides (L.) Mosyakin & Clemants | Mastruz 1 N 4
Amaryllidaceae
Allium fistulosum L. ** 2 E
Griffinia sp. *x N
Zephyranthes rosea Lindl. Beijo rosa 1 N 4
Anacardiaceae
Anacardium occidentale L. Caju, Caju vermelho | 11 N 1
Mangifera indica L. Manga 17 E 1,5
Schinus terebinthifolia Raddi Aroeira do brejo 1 N 8
Spondias mombin L. Caja 2 N 1,6
Spondias purpurea L. Seriguela 13 E 1
Anonnaceae
Annona crassiflora Mart. Ariticum 1 N 1
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|Annona muricata L. | Graviola | 3 | E | 1
Apocynaceae

Catharanthus roseus (L.) G. Don. Boa noite/Bom dia 6 E 3,4

Hoya carnosa (L. f.) R. Br. Rosa cera 1 E 4

Nerium oleander L. Espirradeira 2 E 4
Araceae

Anthurium andraeanum Linden Anturio 1 E 4

Caladium bicolor Vent. Tanharao, Diabinho 1 N 4

Dieffenbachia amoena Bull. Comigo ninguém 8 E 4,7

pode

Philodendron imbe Schott ex Endl. *x 1 N

Syngonium podophyllum Schott ** 1 E
Araliaceae

Schefflera arboricola (Hayata) Merr. ** 1 | E | 4
Arecaceae

Acrocomia intumescens Drude Macaiba 3 N 8

Cocos nucifera L. Coéco 7 N 1

Dypsis lutescens (H. Wendl.) Beentje & J. Dransf. Coqueiro 1 E 4

Syagrus oleracea (Mart.) Becc. Cdco catolé 1 N 4
Asparagaceae

Asparagus densiflorus (Kunth) Jessop *x 1 E 4

Asparagus setaceus (Kunth) Jessop ** 1 E 4
Apiaceae

Foeniculum vulgare Mill. Erva doce 1 E 1,3
Asteraceae

unknown 1 Manjericao de cavalo | 2 N 4

unknown 2 Gebra 1 E 4

Chrysanthemum sp. ** 1 E 4

Dahlia pinnata Cauv. Dalia 1 E 4

Gerbera jamesonii Adlam Margarida 2 E 4

Helianthus annuus L. Girassol 2 E 4

Melampodium paniculatum (Gardner) *x 2 N 4

Tilesia baccata (L.) Pruski ** 2 N 4
Balsaminaceae

Impatiens balsamina L. Maravilha cacheada 1 E 4

Impatiens walleriana Hook. f. Beijo branco 3 E 4
Begoniaceae

Begonia sp. ** 1 N 4

Begonia sp. ** 1 N 4
Bixacaceae

Bixa orellana L. Acafrao 2 E 1
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Boraginaceae

Cordia trichotoma (Vell.) Arrab. ex Steud. Louro, Louro Frei 2 N 1,3
Jorge
Brassicaceae
Brassica sp. Couve 3 | E | 1
Bromeliaceae
Ananas bracteatus (Lindl.) Schult. & Schult. f. Abacaxi rabo de ra- |1 N 4
posa
Ananas comosus (L.) Merr. Abacaxi 2 E 1
Cactaceae
Epiphyllum phyllanthus (L.) Haw. Dama da noite 1 N 4
Epiphyllum caudatum Britton & Rose *x 2 N 4
Hatiora sp. ** 2 N 4
Melocactus zehntneri (Britton & Rose) Luetzelb. Coroa de frade 2 N 4
Caricaceae
Carica papaya L. Mamao, Mamao de| 14 N 1
coda
Caryophyllaceae
Dianthus barbatus L. ** 2 E
Dianthus chinensis L. Pé de cravina 1 E
Dianthus sp. bl 2 E 4
Combretaceae
| Terminalia catappa L. | Castanhola | 7 | N | 1,4,6

Comelinaceae

| Commelina benghalensis L. | *x | 2 | N | 4

Convolvulaceae

| Ipomoea batatas (L.) Lam. | Batata doce | 1 | N | 1
Costaceae
Costus pulverulentus C. Presl *x 2 E 4
Costus sp. *x 2 E 4
Crassulaceae
Sedum morganianum E. Walther Bananinha 1 E 4
Kalanchoe blossfeldiana Poelln. *x 2 E 4

Cucurbitaceae

Cucurbita moschata Duchesne Jerimum 2 N 1

Momordica charantia L. Melao de S. Caetano |3 N 8

Sechium edule (Jacq.) Sw. Chuchu 2 N 1
Davalliaceae

Nephrolepis exaltata (L.) Schott Samambaia 2 | E | 4
Euphorbiaceae

Codiaeum variegatum (L.) Rumph. ex A. Juss. *x 2 E 4

Euphorbia cotinifolia L. Crote roxo 7 E

Euphorbia sp. * 1 E
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Euphorbia tithymaloides L. ** 1 N 4
Jatropha gossypiifolia L. Pinhao roxo 8 N 4,7
Jatropha mollissima (Pohl) Baill. Pinhao brabo 3 N 3,4,
7,8
Manihot dichotoma E. Ule. Manigoba 1 N 8
Manihot esculenta Crantz. Macaxeira 4 N 1
Pedilanthus tithymaloides (L.) Poit. *x 1 E 4
Ricinus communis L. Carrapateira, Mamo- | 2 N 8
na roxa
Fabaceae
Bauhinia cheilantha (Bong.) Steud. Mororé 2 N 4,6
Bowdichia virgilioides Kunth Sicupira 2 N 8
Caesalpinia pulcherrima (L.) Sw. Flamboyant mirim 1 E 4
Cajanus cajan (L.) Huth Feijao gandu 2 N 1
Calliandra brevipes Benth. Caliandra 1 E 4
Delonix regia (Bojer ex Hook.) Raf. Flamboyant 1 E 4,6
Enterolobium contortisiliquum (Vell.) Morong Tambor 1 N 8
Erythrina velutina Willd. Mulungd, Mulungu | 1 N 4,6
brasileirinho
Gliricidia sepium (Jacq.) Kunth ex Walp. Gliricidia 1 E 4,6
Machaerium aculeatum Raddi Espinheiro, Espin- 3 N 8
heiro roxo, Pé de es-
pinho
Mimosa caesalpiniifolia Benth. Sabia 2 N 5,9
Phaseolus lunatus L. Feijao 7 E 1
Prosopis juliflora (Sw.) DC. Algaroba 2 N 6
Senna quinquangulata (Rich.) H.S. Irwin & Barneby ** 1 N 4
Stryphnodendron pulcherrimum (Willd.) Hochr. Camuzé 4 N 5,8
Vigna unguiculata (L.) Walp. Feijao macassar 2 E
Geraniaceae
| Pelargonium x hortorum L.H. Bailey | ** | 1 | E | 4
Lamiaceae
| Plectranthus scutellarioides (L.) R. Br. | Crote | 6 | E | 4
Lauraceae
| Persea americana Mill. | Abacate | 6 | E | 1
Linaceae
| Linum sp. | Linhaca | 1 | N | 4
Lythraceae
Cuphea flava Spreng. *x 3 N
Lagerstroemia indica L. ** 1 E
Malpighiaceae
Lophanthera lactescens Ducke Chorao 1 E 4
Malpighia emarginata DC. Acerola 12 E 1
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Malvaceae
Gossypium sp. Algodao 1 E 4
Guazuma ulmifolia Lam. Mutamba 4 N 5,8
Hibiscus rosa-sinensis L. Malvao, Pampola 7 E 4,9
Sida sp. *x 2 N 4
Marantaceae
Calathea sp. ** 1 | E | 4
Moraceae
Artocarpus altilis (Parkinson) Fosberg Frutapao 1 E 1
Artocarpus integrifolius L. f. Jaca 5 E 1,2
Ficus calyptroceras (Miq.) Miq. Gameleira 1 N 8
Ficus sp. Figo 1 N 4
Morus alba L. Amora 1 E 4
Musaceae
Musa acuminata x balbisiana Colla Banana 18 | E | 1
Myrtaceae
Eugenia uniflora L. Pitanga 4 E 1
Myrcia sp. Cupitiba 1 N 8
Myrcia sp. Jaboticaba 7 N 1
Psidium guajava L. Goiaba 7 N 1
Psidium guianense Pers. Araca 3 N 1
Syzygium jambolanum (Lam.) DC. Oliveira 6 N 1,6,8
Syzygium jambos (L.) Alston Jambo 3 E 1
Orchidaceae
Cattleya labiata Lindl. Orquidea 1 N
Polystachya estrellensis Rchb. f. Orquidea branca 1 N
Oxalidaceae
Averrhoa carambola L. Carambola 3 N 1
Oxalis triangularis A. St.-Hill. *x 1 N 4
Passifloraceae
Passiflora edulis Sims Maracuja 4 N 1
Turnera subulata Sm. ** 2 N 4
Phytolacaceae
Petiveria alliacea L. > 1 [E [ 4
Poaceae
Cymbopogon citratus (DC.) Stapf Capim santo 6 E 1,3
Saccharum officinarum L. Cana-de-agucar 6 E 1
Zea mays L. Milho 7 E 1
Polypodiaceae
| Polypodium vulgare L. * | 2 | E | 4
Polygonaceae
| Antigonon leptopus Hook & Arn. | Amor agarradinho | 2 | N | 4
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Portulacaceae

Portulaca grandiflora Hook. ** 2 N
Portulaca umbraticola Kunth. ** 3 N
Rosaceae
Rosa sp. Rosa miuda 1 E 4
Rosa sp. Rosa, Roseira 8 E 4
Rubiaceae
Coffea arabica L. Café 2 N 1,3,8
Genipa americana L. var. americana Genipapo 3 N 1,8
Ixora coccinea L. Pingo de ouro 2 E 4
Rutaceae
Citrus aurantiifolia (Christm) Swingle. Limao 6 E 1
Citrus reticulata Blanco. Laranja cravo, Tange- | 4 N 1
rina, Laranja poca
Citrus sinensis (L.) Osbeck Laranja, Laranja lima | 15 E 1
do céu, Laranja baia
Citrus x limon (L.) Osbeck Limao galego 3 N 1
Pilocarpus microphyllus Stapf ex Wardleworth Arruda 1 N 3
Rhamnaceae
Ziziphus joazeiro Mart. Juazeiro 2 | N | 7,8
Sapindaceae
Cupania impressinervia Acev-Rodr. Cabaté de rego 2 N 5
Talisia esculenta (A. St. Hil.) Radlk. Pitomba 3 N 1
Selaginellaceae
Selaginella sp. ** 2 | E | 4
Solanaceae
Brugmansia suaveolens (Humb. & Bonpl. ex Willd.) [ Tulipa 1 E 4
Sweet
Brunfelsia uniflora (Pohl) D. Don Manaca da serra 2 N 4
Capsicum cf. frutenscens L. Pimenta 3 E 1
Nicotiana tabacum L. Pé de fumo 1 N 3
Solanum capsicoides All. Gogoia vermelha 1 N 8
Solanum rhytidoandrum Sendtn. Jurubeba roxa, Juru- | 1 N 8
beba vermelha

Smilacaceae

| Smilax cissoides Mart. ex Griseb. | Japecanga | 1 | N | 3
Urticaceae
| Cecropia pachystachya Trécul | Imbauba | 3 | N | 8
Verbenaceae
Lippia alba (Mill.) N.E. Br. ex Britton & P. Wilson Erva cideira 5 E 3
Verbena officinalis L. ** 1 E
Vitaceae
Leea guineensis G. Don. Café ornamental 3 | E | 4
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Xanthorrhoeaceae
Aloe sp. Babosa grossa 2 E 3,7
Aloe vera (L.) Burm. f. Babosa fina 1 E 3,7
Unidentifieds
Unidentified 1 Agave 2 4
Unidentified 2 Avenca 1 E 4
Unidentified 3 Boldo 2 E 3
Unidentified 4 Cacho de noiva 2 E 4
Unidentified 5 Cacto 1 E 4
Unidentified 6 Cardeiro 2 N 4
Unidentified 7 Chapéu de Napoleao |1 E 6
Unidentified 8 Coragao de homem 1 E 4
Unidentified 9 Espada de Sao Jorge | 2 E 4,9
Unidentified 10 Espriteira 6 E 3,4,7
Unidentified 11 Felicidade 1 E 4
Unidentified 12 Hortela da folha gros- | 2 E 3
sa
Unidentified 13 Jasmim 1 E 4
Unidentified 14 Jasmim laranja 2 E 4
Unidentified 15 Jasmim prata 1 E 4
Unidentified 16 Rainha, Jasmim 2 E 4,9
Unidentified 17 Roma 1 E 1,3
Unidentified 18 Sabogueira 7 N 3,4
Unidentified 19 Sombrilhdo 1 E 6
Unidentified 20 Violeta 1 E 4
Drude. (macaiba) and Cupania impressinervia Acev-Ro- Uses

dr. var. Revoluta Radlk. (cabata de rego).

Analysis of the species and families in home gardens sur-
veyed show the area of Vaca Brava to be the most im-
portant in terms of density, frequency and dominance.
These gardens have a high correspondance between the
most prominent species and the most prominent families,
with the exceptions of Sapindaceae, Malvaceae, Euphor-
biaceae and Malvaceae (Figure 2, Figure 3). Each of the
gardens surveyed were placed into one of three groups
based on the number of species present. Six gardens had
1-12 species, seven gardens had from 13-18 species, and
the remaining six gardens had from 19-25 species pres-
ent (Figure 4). No correlation was shown between the
number of species present in a home garden with the size
of the garden (p < 0,05). Relatively small home gardens
were as equally diverse as much larger ones. An example
of this is one of the home gardens visited (garden A17)
had an area of 594 m?, while containing just 18 species,
placing it into the middle level group.

Each of the 177 plants recorded were organized into nine
usage categories: food, fodder plant, medicinal, ornamen-
tal, fuel, shade, hedgerow, other, which includes mysti-
cal-religious use and personal hygiene, and not useful,
indicating plants maintained in the home garden, however
without any utility. These are often native species, such as
Myrcia sp. (cupituba) and Cecropia pachystachya Trécul.
(imbauba). Although not cutlivated as being useful, some
individuals of this latter category may be used after they
die, such as Guazuma umifolia Lam. (mutamba), which is
then used as a fuel source.

The most prominent category was that of ornamental, with
104 species. These are used to decorate both the resi-
dences and the home gardens. The second most promi-
nent category was food, with 46 species being used for
the family diet. This is followed by medicinal, which had 16
species used in the production of home medicine, such as
teas and syrups, and in therapeutical baths.
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Figure 2. The most prominent species in phytosociological indices of home gardens, Community Vaca Brava, Areia,
Paraiba state, Brazil.
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Figure 3. The most prominent families in phytosociological indices of home gardens, Community Vaca Brava, Areia,
Paraiba state, Brazil.
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Sample Parameters: Home gardens
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Figure 4. Number of species per home garden, Community Vaca Brava, Areia, Paraiba state, Brazil.

A total of 116 plants presented only one use, such as
Spondias purpurea L. (seriguela) which is only used as
human food. The 30 remaining have multiple uses, such
as Jatropha mollissima L. (pinhao bravo) which is used
as an ornamental and as a medicinal, or Jatropha gossy-
piifolia L. (pinha@o roxo) used for mysticism e.g., “ to avoid
the evil eye ” or “ to move spirits away ”.

Structure

The home gardens of Vaca Brava were classified into
three models based on the abundance and frequency of
plant species and the manner of use of these species.
These three models are: 1) home gardens dominated by
fruit plants, mainly used for complementing the family nu-
trition, and largely represented by M. acuminata x balbi-
siana (banana), Mangifera indica L. (mango), Carica pa-
paya L. (papaya), Malpighia emarginata DC. (acerola),
Anacardium occidentale L. (cashew), Citrus sinensis (L.)
Osbeck (orange) and S. purpurea (siriguela); 11) home
gardens dominated by plants of multiple uses, often with
low frequency and abundance, such as Coffea arabica
L. (coffee), Jatropha gossypiifolia (purple pinion), Mimo-
sa caesalpiniaefolia Benth. (sabid), Terminalia catappa
L. (castanets) and S. mombin (caja) and IIl) home gar-
dens dominated by grain crops and tubers that take up
alot of land area. The most expressive representatives
were Phaseolus lunatus (beans), Cajanus cajan (L.) Huth.
(guandu beans), Zea mays L. (corn), Brassica sp. (kale)
and Ipomoea batatas (L.) Lam. (sweet potato).

Regarding the horizontal distribution, starting from the re-
cord of each individual location within the home garden,
it was noticed that the function attributed to each individ-
ual is decisive for tracking the individuals in Vaca Brava.
Therefore, the function of each plant determines its loca-
tion. This way, it was obtained the following logic distri-
bution: 1) ornamental herbaceous plants in front of the
house and those with shrubby ornamental size on the
side of the house, 2) medicinal and culinary plants behind
the house, 3) fruit plants close to the house, being on the
side of and behind the house, 4) woody natives further
away from the house, on the sides and in the back of the
house, 5) shade plants and ones used for making fences
are in front of the house and 6) cultivation areas that usu-
ally have their own space and may be on the back or on
the side of the house. In some cases there are small as-
sociations like the planting of C. cajan and P. lunatus, or
Vigna unguiculata (L.) Walp. (macassar beans) and M.
acuminata x balbisiana.

The above-mentioned zones of cultivation were found
only in the composition of the home gardens from Low
Vaca Brava. In the other locality, these were out of the de-
limitations of the home gardens. Through the quantifica-
tion of the individuals, the relative density of each home
garden was traced. From this, it was noticed that forma-
tion of two distinct groups, the first composed of 16 home
gardens, with a relative density varying from 0.1 to 5, and
the second, composed only by three home gardens, with
relative density of 10 to 23 (Figure 5). Analysis of all the
home gardens present in this group, one (A18) was found
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Figure 5. Relative density of species per home garden, Community Vaca Brava, Areia, Paraiba state, Brazil.

to be cultivating M. acuminata x balbisiana in order to sell
the excess produce.

The vertical distribution was analyzed according to the
average height presented in each home garden. This re-
vealed two distinct groups of home gardens, the ones
from 0.1 to 4 meters (eight home gardens) with home gar-
dens that include Acrocomia intumescens Drude. (macai-
ba). The second from 4 to 7 meters (11 home gardens),
where the small fruitful crops are often found, like Myrcia
sp. (jaboticaba) and M. emarginata (acerola) (Figure 6).
This is evidence of an arboreal tendency for the home
gardens in the studied community.

Regarding size, most of the time the home gardens are
presented as rectangular and multi-stratified, measur-
ing between 320m? and 15,982 m?, with an average of
4608.85m? and a standard deviation of 5271.88m?. There
was no correlation between “size x function”, “size x age
of the manager” and “function x age of manager” (p >
0,05). However, when evaluated “size x relative density”
and “size x relative frequency” separately for native spe-
cies (p < 0,05, density, p = 0,0277; p > 0,05, frequency, p =
0,0845) and exotic (p > 0,05, density, p = 0,093; p < 0,05,
frequency, p = 0,0104) showed that, with the exception of
the relative frequency of the native species and density of
the exotic ones, the size is generally related to the amount
and the abundance of the species in the home gardens.
Performing the G-test (Williams correction) for the param-
eters relative density (p = 0.8980), relative frequency (p =
0.8815) and category of use (p = 0.0868) between native

and exotic species showed that there was a correlation
between them.

The density and the frequency of the exotic species with
the function of each home garden did not demonstrate
a positive correlation (p < 0.05; density, p = 0.0071; fre-
quency, p = 0.0045). One the contrary, the native ones did
demonstrate a postive correlation (p > 0.05; density, p =
0.2550; frequency, p = 0.1631).

Discussion
Diversity and distribution of species

In general, the diversity of plants recorded in the altitudinal
marsh home gardens was considerably high, when com-
pared to other studies carried out in environments that
share similar environmental features. Such comparisons
include home gardens in humid forests (Lamont 1999,
Fraser et al. 2011), and home gardens in dry forests (Al-
buquerque et al. 2005, Florentino et al. 2007). The marsh
studied is located among areas of rainforest and Caatin-
ga, and suffers direct influence of the landscape elements
from both mentioned ecosystems, namely, the presence
of Ziziphus juazeiro Mart. (juazeiro), typically from the
phytogeographic domain of Caatinga, and Schinus tere-
binthifolia Raddi (aroeira do brejo), from the phytogeo-
graphic domain of rainforest.

Studies in tropical home gardens have indicated a high
diversity of cultivated species both introduced and native.
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This indicates possible coadjutants for conservation of lo-
cal diversity (Watson & Eyzaguirre 2002). This tendency
was observed in the present study, where a considerable
number of native species has been recorded, although
there is a predominance of the exotic ones. These spe-
cies are especially destined to meet the human demand
for food and medicine. This fact has been observed in oth-
er inquiries (Agelet 2000, Albuquerque et al. 2005, Floren-
tino et al. 2007, Innerhofer & Bernhardt 2011, Lamont et
al. 1999, Nair 2004, Reyes-Garcia et al. 2010, Rico-Gray
1990, Vogl-Lukasser et al. 2010). Some authors strength-
en the idea that the association of exotic plants with the
native ones make these areas similar to natural forest
complexes (Barrera 1980, Florentino et al. 2007, Galluzzi
et al. 2010, Nair 2004, Wiersum 2004). A classic example
in the literature that calls the researchers’ attention is the
case of home gardens in the Amazon cultivated by the
Kaiapos indians which for a long time were confused with
a fragment of natural forest, when in fact it was a result
of the traditional handling throughout the years. The case
was first perceived in the studies carried out by the re-
searcher Darel Posey (1984).

According to Kumar and Nair (2004), the way in which the
home gardens are managed is closely linked to the diver-
sity found in each one. The association of cultivation with
other herbaceous and woody species has created prop-
er dynamics in these places. However, few comparative
studies between home gardens and regions of surround-

Ethnobotany Research & Applications

ing forests are carried out with an attempt of measuring
the level of their heterogeneity.

Home gardens were found in Vaca Brava that have suffi-
cient complexity, both in number of species and organiza-
tion. A comparison of both localities showed that the home
gardens in Low Vaca Brava species diversity is associ-
ated with food production. In High Vaca Brava, the plants
of multiple uses (food, medicine and ornamental) are the
greater contributors of diversity. In similar way, Guarim
Neto and Amaral (2010) mentioned the importance of
food plants, which help in the composition of a mosaic of
diversity in home gardens from Mato Grosso state. Most
of the natives which are found in the stretch of surround-
ing forest belong to Mata do Pau Ferro State Ecological
Reserve, reflecting the floristics of these places. This in-
cludes such species as Cecropia pachystachya Trécul.
(imbauba), Machaerium aculeatum Raddi. (espinheiro/
espinheiro roxo/pé de espinho) and Bowdichia virgilioi-
des Kunth. (sucupira).

Several research projects on home gardens reveals gar-
dens existing behind each house are not merely agricul-
tural systems, but rather true agro-ecosystems (Eyzagu-
irre & Linares 2004, Galluzzi et al. 2010, Gliessman 1990,
Soemarwoto 1985). That is they work as sustainable mi-
cro systems which form an intimate relationship between
nature and human traditions. In Vaca Brava, analyis of
the structural and floristic complexity found confirms this
proposal in that the individuals show themselves directly
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Figure 6. Average height, in meters, of species per home garden, Community Vaca Brava, Areia, Paraiba state, Brazil.
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linked to both necessity and the local culture. These home
gardens are true agro-ecosystems as there is the asso-
ciation of plant and animal species, in proper dynamics
in the studied community. Generally, plants meet both hu-
man and animals needs.

The species that demonstrate greater importance vary in
these home gardens. In Vaca Brava the botanical fami-
lies Anacardiaceae and Musaceae, with species M. acu-
minata x balbisiana var. and M. acuminata x balbisiana
var., are highlighted in density, dominance and relative
frequency different from that found by Florentino et al.
(2007), in a Caatinga region where more than two families
are highlighted, namely Euphorbiaceae, Anacardiaceae,
Fabaceae and Myrtaceae, having a greater occurrence
of the species S. purpurea, P. guajava and M. glabra. In a
similar study, Albuquerque et al. (2005) found the families
Fabaceae, Myrtaceae and Annonaceae, and the species,
A. squamosa, P. guajava and A. occidentale to be more
important. Therefore, it is noticed that even in relatively
similar environments differences occur regarding the di-
versity and abundance of species. Such facts can be at-
tributed to the region’s seasonality, but also to reasons of
local culture and economics.

Strengthening the previous discussion, Wezel and Bender
(2003) in studies carried out in Cuba, emphasized that cul-
tivation of food crops is responsible for about 50% of the
floristic composition found in agroforestry systems. This is
also true in the home gardens of Vaca Brava, where anal-
ysis of this study confirms the findings of Wezel and Bend-
er (2003). Home gardens in this region dedicate a majority
of their land to the cultivation of food plants, used for con-
sumption by the family. On the other hand, Innerhofer and
Bernhardt (2011) in studies in the Equatorial Amazon ob-
served that the home gardens there were composed, to a
large degree, of medicinal plants. This fact may be related
to social/cultural contexts or environmental factors. Add-
ing to these examples, Shavanas & Kumar (2003) discuss
the home gardens in a region of India, where the function
was to produce firewood to be used in the residences due
the climatic conditions of the region, and the precarious
conditions of survival.

Literature has shown that the distribution of the species
in home gardens is sufficiently changeable, being able to
be influenced by environmental factors, alimentary hab-
its, along with social economic factors (Barrera 1980, Fer-
nandes & Nair 1986). Albuquerque et al. (2005) and Vogl-
Lukasser et al. (2010) call attention to the fact that this
order is sufficiently random. The species distribution in
Vaca Brava has use as the determinative factor, and it is
attributed to each plant. For example, Cataranthus roseus
(L.) Don., commonly known as bom dia (good morning),
or boa noite (good night), which in two multi-functional
home gardens have different locations according to their
use, one in front of the house for ornamental purposes
and other right behind the house for medicinal purposes.

Studies have shown that the vertical structure of the
home gardens is related to their function (Albuquerque et
al. 2005, Florentino et al. 2007, Kumar & Nair 2004, Nair
1986, Wezel & Bender 2003). In other words, those that
have reached the highest stratus are generally composed
of larger arboreal species, being related to subsistence. At
the same time, the presence of ornamental and medicinal
plants, and some small arboreal species have given the
home garden a lower vertical stratum, corresponding to
home gardens of multiple uses. In Vaca Brava, the pre-
dominance of fruitful plants is responsible for home gar-
dens having a greater average height.

Shape and boundaries

Regardless of the regions, the home gardens’ shape, gen-
erally are complex structures, varying between rectangu-
lar and stratified. In the Caatinga, Florentino et al. (2007)
and Albuquerque et al. (2005), have defined the home
gardens found in Caruaru and Alagoinha cities (both be-
longingto to the state of Pernambuco), as being multi-
stratified rectangular shapes. Clerck and Negreros-Castil-
lo (2000) said that these shapes vary, and although being
generalizable, each individual home garden has specific
place and function, similar to agro-forestry systems. The
home gardens studied in this research were, in general,
bigger and presented a variety of shapes and sizes, as
compared to those of drier regions (Albuquerque et al.
2005, Florentino et al. 2007). However, comparing humid
areas, the sizes were equivalent (Fraser et al. 2011, Per-
rault-Archambault & Coomes 2008).

The home gardens from Vaca Brava are used for sub-
sistence purposes. They occupy less than one hectare of
land, with only two exceptions where the area used as a
home garden was a hectare and a half. This fact can show
that the size of the home garden does not always corre-
late with its function. It was often observed in Vaca Brava
that this fact occurs due to cultural and social econom-
ic factors. Many of the residents inherited their land from
their families and they have the idea of cultivating on this
site in order to assist their family’s food demand.

According to Guarim Neto and Amaral (2010), the per-
spective of delimitation of defined areas as a home gar-
den changes from place to place. In this aspect, the de-
marcation criteria found in Vaca Brava confirm the propos-
al of these authors, as it was noticed that between the two
locations occurs variation regarding the criteria for inclu-
sion/exclusion of plantations as part of the home garden
area. In High Vaca Brava, there was a division between
home garden and plantation, in other words, the home
garden is demarcated by the house’s immediacy, while
the plantation exists in an area outside of the home gar-
den. In Low Vaca Brava, plantations are included in the
home gardens’ area, in other words, there is no division
between them.
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Florentino et al. (2007), working in areas from Caatinga
registered home gardens with sizes varying from 140m?
to 12,500m?, with an average size of 3,300m? and a stan-
dard deviation of 4,210m?. In Albuquerque et al. (2005) in
this exact biome, home gardens were found with sizes be-
tween 100m? and 3000m?, and an average size of 496m?
and a standard deviation of 754m?2. The sizes of the home
gardens in Vaca Brava were sufficiently greater than the
results of these authors, obtaining measurements be-
tween 320m? and 15,982m?, with the average being
4,608.85m? and a standard deviation of 5,271.88m?. This
variation may occur regarding water availability which dis-
favors the cultivation of large areas.

Regarding the age parameters and the home garden rich-
ness, there was no correlation observed in the home gar-
dens studied by Florentino et al. (2007). Albuquerque et
al. (2005) however, found a positive correlation between
the area of home gardens and their abundance. In Vaca
Brava, comparisons were performed between area, func-
tion, age of manager, relative frequency and relative den-
sity, for both native and exotic plants. Both demonstrated
a relationship with these parameters, with the exception of
the frequency of native species and density of exotic ones.
When the relationship between function, density and fre-
quency was evaluated, only exotic plants correlated.

These data show that the area of the home gardens di-
rectly influences the amount and occurrence of individu-
als, except for the frequency of native species that did not
correlate. However, it is understood that the bigger the
home garden is, the more individuals that will be intro-
duced to it. These may be mainly exotic, due the high de-
mand for species used for food and medicine, or as orna-
mental plants. This suggests that the managers of these
home gardens mainly try to add plants that are not natu-
rally occuring in the garden area, in order to supply the
necessities of the family.

Uses

According to previous studies (Albuquerque et al. 2005,
Florentino et al. 2007, Innerhofer & Bernhardt 2011,
Reyes-Garcia et al. 2010, Styger 1999, Vogl-Lukasser
2010), the uses that each plant presents varies, mainly,
by the particular culture of each community. Innerhofer
and Bernhardt (2011), in their study in the Equatorial Am-
azon, create categories for the useful plants of the region,
as plants that serve for medicine and rituals, construction
and handicraft, fishing, hunting, dyes, etc. Vogl-Lukasser
et al. (2010), in their study of home gardens in Austria, call
attention to the idea that organization of the plants in cat-
egories varies from gardener to gardener. The usage cat-
egories, in the altitudinal marsh retrace, in the same way,
this community reality, observing the ways in which the
managers see the possible uses for each plant.
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In Vaca Brava, the use of native species for lumber was
represented in the fuel category. However, this doesn’t
demonstrate their importance in the community. It is only
after senescence that the individuals have their wood
used for firewood or charcoal. In areas of Caatinga, Al-
buquerque et al. (2005) and Florentino et al. (2007) found
similar results regarding plants used as lumber being at-
tributed to native species. In regards to other uses, the
former authors identified medicinal and food plants as
having the same importance, while the later observed that
only food plants were of greater importance.

In Vaca Brava, food plants were the most highlighted, cor-
roborating the results discussed above. Much as the find-
ings of the present study, Fraser ef al. (2011) and Wezel
and Bender (2003), in study areas with high rainfall, ob-
served that plants used for food purposes are distin-
guished. Regarding ornamentals, Vogl-Lukasser and Vogl|
(2004) recorded that the richness of these species in Aus-
trian home gardens was due to the agriculturists’ wives,
who have introduced species that present embellishment
potential for the garden. A great amount of plants destined
for ornamentation were recorded, however, most of them
were concentrated in just two residences, indicating that it
is not a standard of local culture, but related to the prefer-
ence of the producer.

The category of food plants was outstanding in the stud-
ied home gardens, mainly due to the species density of
cultivated fruit bearing species. Valadao et al. (2006) dis-
cusses the role of small cultivations around the house
sites in omplementation of the family diet. These small
plots are also an important option for the improvement of
the quality of life, since they serve as a source of subsis-
tence for needy families, as well as, a source of added
income. In their research on cultivated plants, Valadao et
al. (2006), and Clerck and Negreros-Castillo (2000) cited
the presence of plants commonly found in plantations as
beans, maize, cassava, etc. These offer greater safety for
the manager because they have a convenient productive
cycle, which supplements the local food available for pur-
chase, which in turn contributes to the localeconomy.

Some species are recognized as more important than oth-
ers, like the banana (M. accuminata x balbisiana), accord-
ing to Valadao et al. (2006), for being efficient in their pro-
duction, throughout the year. This is an indispensable ele-
ment in many home gardens with subsistence purposes.
In this way, in Vaca Brava, M. acuminata x balbisiana oc-
cupied an important place in most of the residences. This
is due to its convenience, nutritional values, practicality
and low management cost. A similar observation for this
species was recorded by Florentino et al. (2007) in Ca-
ruaru, evidenciary of certain species holding greater at-
tention of the manager due to their nutritional importance
for the family. Other food plants also support this dynamic,
when they are used to supplement the family diet, provid-
ing high protein and caloric value for the consumers.
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Conclusions

The typical agro-forestry home gardens found in Vaca
Brava Community show themselves as structurally com-
plex and floristically diversified, due to the variation in their
sizes and number of species recorded. They are therefore
perceived as effective spaces for maintaining several spe-
cies, including native ones. The way in which these spe-
cies are kept in the home garden is directly related to the
socioeconomic and cultural conditions of their managers.
The association of fruit crops and the permanence of na-
tive woody species makes these places sketches of small
systems that can help in the conservation of the local di-
versity, depending on the style of management used upon
them. Investigative studies about agro-forestry home gar-
dens are increasingly needed, in order to understand
them as a conservation option in terms of their structure
and composition.
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