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ABSTRACT

PESANTEZ VALDIVIESO, Eduardo Javier, M.Sc., Universidade Federal de Vigosa, July
2017.The invisible importance of home gardensAdvisor: Elpidio Inacio Fernandes Filho.
Co-advisor: Irene Maria Cardoso.

Home gardens exist throughout the world and have been present since the beginning of human
society. They are located near houses and are fundamentally dependent on female labor. One of
their main characteristics is that they maintain high rates of agro-bisiiv and provide a
constant and wide variety of products for the consumption of the families am fgeneration

of additional income: these products include food, medicine, wood, and forage. From a socio-
ecological perspective the diversity of home gardens contributes to the cdngemfat
endangered species, traditional varieties, and traditional farming psacbespite being of

great importance, these home gardens or yards do not always receive fergienagand in

order to value them accurately, it will be necessary to understand thibwtion they make

both to family farmers and to the environment. The aim of this studyedivinto two parts,

was to understand the environmental, economic, and socio-cultural importance dioreal
gardens. The first part consisted in the analysis of secondary informatiomizmngaioduction

values generated on 30 farms located in the Zona da Mata of Minas Gerais. The methodology
used is calld “Agro-ecological Booklet,” in which women collect the production data from the

yards, their destination (consumption, sale, donation, and exchange) and their conversion int
monetary values based on the prices of the local markets for each product. The second part
consisted in actually visiting four home gardens in the Zona da Mata to estimatagtiueir
biodiversity through the identification and the uses of the species and fanahes;
consequently to calculate the indexes of alfa-biodiversity (Index of Richnesspedad
biodiversity (Whittaker Index, Coefficient of Jaccard (CJ) and Coefitcof Sorensen (CS)).
Finally, a scanning of one of the properties was performed using terrestrialstasarer
equipment that measured (average of three measurements) the height of randoamdree
shrubs in order to observe both the distribution and the vertical structure lodrtteegarden.

viii



The results showed that the Agro-ecological Booklet methodology was able td theo
production of the home gardens and their location, as well as an estimate of their ynonetar
value. The production of home gardens was diverse (140 products were recorded by the
women), permanent throughout the year but variable every month. Monetarily, tresergpd

an average percentage equivalent to 29% of the minimum wage in Brazil. Siiee Yiome
gardens varied in area from 1,990 square meters to 8,830 square meters, with an age range
between five and twenty years. With the participatory work it was knownhé&ditome gardens

are spaces where the activities and decisions are led and made by women, albeitagith the
operation of the other members of the family. Neither pesticides nor chewritdigédrs were

used in any of the home gardens, thus limiting the use of agriculturah$iraesoil amendment

to just one single property. The soil was fertilized with animal manure, esidues, and
organic garbage from the houses; and the control of spontaneous weeds was done by mowing
and weeding, contributing with the coverage of the soil. It was found that 246 q@ecies

were distributed in 81 families, and six animal species were distributed in an equal @imber
families. Most plant species are used for food (147 species), followed by medicinal (69 species),
ornamental (56 species), fodder (four species), and others (13 species).nidlespecies are

used for food (four species) and companionship (two species). Alfa-biodiversity shiwgdkd a
diversity in each home garden; however, beta-biodiversity indicated that there isiladtgim
between the four properties. Finally, the laser scanner allowed calculatingigie of the
selected plants, obtaining a maximum coefficient of variation of 6,24% tihé observation

that the majority of the highest individuals are in the orchard whilentheiduals of medium

and smaller height are located around the house.



RESUMO

PESANTEZ VALDIVIESO, Eduardo Javier, M.Sc., Universidade Federal de Vicosa, julho de
2017. A importancia invisivel dos quintais. Orientador: Elpidio Inicio Fernandes Filho.
Coorientadora: Irene Maria Cardoso.

Os quintais estdo presentes na sociedade humana desde a sua origem e estdo distribuidos
mundialmente. Estes espacgos de terra estdo localizados perto das casas, e o trabalho feminino
neles é fundamental. Uma caracteristica principal deles é que mantém altos dedices
agrobiodiversidade, fornecendo constante e ampla variedade de produtos, como alimentos,
remédios, madeira ou forragem, principalmente para o autoconsumo das familias egarabém

a geracdo de renda adicional. Além disso, a diversidade dos quintais contribui para a
conservacao de espécies ameacadas e variedades tradicionais, preservando pratiaas agrico
tradicionais, confirmando sua importancia sécio-ecol6gispesar de serem de grande
importancia, os quintais nem sempre recebem a devida atencéo e, para serem valorizados, €
necessario entender sua contribuicdo para os agricultores familiares e para o biEiteam

Esta pesquisa teve como objetivo avaliar a importancia ambiental, econémica-eukaib

de quintais rurais, sendo realizada em duas partes: a primeira consistiu em visitar quatro quintais
na Zona da Mata para estimar sua agrobiodiversidade através da identificacdo des espéc
familias e, consequentemente, calcular os indices de biodiversidade alfa (indice de Riqueza)
biodiversidade beta (indice de Whittaker, coeficiente de Jaccard (CJ) e caefige®brensen

(CS)). Finalmente, foi realizado escaneamento de uma das propriedades com equipamento laser
scanner terrestre, que permitiu medir (média de trés leituras) as aleudavores e arbustos
selecionados ao acaso e, assim, observar a distribuicdo e a estrutura vertical HoAquinta
segunda parte consistiu na analise de dados secundarios contendo os valores dageradiacao

em 30 propriedades na Zona da Mata de Minas Gerais, utilizando a metodologia denominada
"Caderneta Agroecoldgica”, na qual as mulheres compilam os dados da producdo dos quintais,
seu destino (autoconsumo, venda, doacado e troca) e sua transformagcdo em valores monetarios,

de acordo com os pregos nos mercados locais de cada produto. Os resultados demqustraram



0s quintais visitados variaram em tamanho, de 1990 metros quadrados para 8830 metros
quadrados, com uma idade entre cinco e 20 anos. Através do trabalho participativo foi
conhecido que o0s quintais sdo espacos onde as decisdes sdo tomadas e as atividades Sac
lideradas pelas mulheres, mas com a cooperagédo dos outros membros das familias. Em nenhum
dos quintais foram utilizados agrotéxicos ou fertilizantes quimicos, limitangdo de calcario

como um corretivo do pH do solo em apenas uma propriedade. O solo foi adubado com esterco
animal, residuos de colheitas e residuos organicos caseiros, e o controle de &itaéon

capina e rocado, contribuindo com a cobertura do solo. Encontraram-se 246 espéciessde planta
distribuidas em 81 familias, e seis espécies animais distribuidos em igual nunaendids. fA

maioria das espécies de plantas é utilizada como alimento (147 espécies), segemédae

(69), espécies ornamentais (56), forragem (quatro espécies) e outros usspgdids). As
espécies animais sao utilizadas como alimento (quatro espécies) e companhia (duas espécies). A
biodiversidade alfa mostrou uma elevada diversidade em cada quintal; no entanto,
biodiversidade beta indicou que ndo ha semelhanca entre as quatro propriedades. O laser
scanner permitiu calcular a altura das plantas selecionadas, observando coeficiemdgdte var
maximo nas leituras de 6,24% que a maioria dos individuos mais altos esta np gpasar
individuos de médio e baixo porte estdo localizados ao redor da casa. Finalmente, a Caderneta
Agroecoldgica permitiu registrar a producdo dos quintais e seu destino,cassinseu valor
monetario estimado. A producdo dos quintais foi diversificada (com 140 produisackTs

pelas mulheres), permanente ao longo dos 12 meses do ano, mas varidvel em cada més.
Monetariamente, representou uma porcentagem média equivalente a 29% do salario minimo no

Brasil.
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CHAPTER |

1. GENERAL INTRODUCTION

Although the expression “family agriculture” is a concept used worldwide, there isno
universal agreement about its meaning. Garner and de la O Campos (2014) ideatii¢iam
36 different definitions for the term family agriculture, 13 of which cqoes to Latin
American works. There are at least three common aspects among all the dgfindiorly, the
type of management of a property, with the predominance of family work rinubigral
activities; the administration of the property by the family; and the sidgegbroperty(Garner
& de la O Campos, 2014). In the Brazilian law a family farmer is defindthéisg no more
than four fiscal moduléswho predominantly uses the labor force of the family in the economic
activities of the establishment or enterprise, a major percentage of thg ifaeoime derived
from these economic activities and that manages the establishment with the (famin.

11.326, 2006).

Given the definitions listed above, considering more than 570 milliansfan the
world, more than 90% of them correspond to family agriculture, and these famesponsible
for the production of more than 80% of the world’s food. In one hand, 72% of the agricultural
properties are smaller than one hectare, and account for only eight percent ofctileuer
land family. On the other handne percent of the world’s farms have an area larger than 50
hectares, anthese account for 65% of the world’s agricultural land(FAO, 2014). In Brazil
family farms represent 84% of all rural production units, yet they only accoué$o of the
country’s farmlands(IBGE, 2009).According to the last census of agriculture of Brazil, in
2006, family agriculture constitutes the economic base of 90% of Brazilian miuitiespaith
fewer than 20,000 inhabitants and contributes 35% of the gross domestic product, absorbing
40% of the country’s workforce. Moreover, it is responsible for the production of 87% of
cassava, 70% of beans, 46% of corn, 38% of coffee, 34% of rice, and 21% of whea¢ that

produced in Brazil (Brito, 20316BGE, 2009).

! Fiscal module is a unit of area measure (expressed in hectares) ffeeendij for each municipality in
Brazil.
1



Despite the current relevance and influence of this sector, not only in Braiilhany
other countries in Latin America, its recognition is recent and coincide in maayg wdth the
end of military dictatorships in the region, and consequently to the reorganizatinioon$ and
the restructuring of those states that began to recognize the importanceilyfafgriculture
(Schneider & Cassol, 2013). However, even with new government policies thateimaatwy
aspects of family farming, the complex structure and diversity of size, pr@dueccess to
markets, and the fact that agriculture in general has to face the phenomelutralafagion; all
of these factors present a big challenge requiring complex systems of innq¥&t©n2014).
It needs political decisions of governments to develop public policies for teditbef family
agriculture, with the aim of creating conditions for farmers that enhkelsa to stay in the
countryside, producing food and generating income, as well as implementing prdudices t
respect nature and value the ancestral knowledge of the peasants (Oliveirawk@t&as

manage their agro-ecosystems.

One of the components of their agro-ecosystems is the home garden. They are complex,
diverse, and multi-stratified systems consisting of trees, shrubs, and annual and pengsial
Some of them may still have animals living around the house (Fernandes & NairHL@88;
Hamilton, 2009). The study of home gardens from various ecological and socio-cultural
perspectives began in the mid-1970s in the tropical region of Southeast Asiamanthdre
spread to other parts of the planet (Galluzzi, Eyzaguirre, & Negri, 2010auBemf their
important contribution to biodiversity conservation, their ecological and econfomctions,
and their contribution to improving the lifestyles of indigenous and rural conties
(including modern agriculture), home gardens have received a special ifr@restsearchers,

although there is still much to learn (Huai & Hamilton, 2009).

Generally speaking, home gardens may include a vegetable garden (where vegetables,
medicinal plants, spices, and plants used in rituals and traditional ceremamigsoan),
orchard, apiary, compost, etc.(Asfaw, 2001). Home gardens are quite common and €anstitut
important part of the family farm. There is a close relationship between the home garden and the

families that maintain and conserve them (Asfaw, 2001). The home gardens arelygeneral

2



located near the houses, which facilitate the access and their managemerspedially by
women. Further, the active participation of women in these areas is basicallyareuity the
proximity of the home garden to the home (Fernandes & Nair, 1986; Huai §ltbtar2009;

Neto, Feital, Lopes, Almeida, & Telles, 2015; Oliveira, 2015).

However, home gardens are generally established in less favorable or margimal area
where big crops cannot be developed due to topography or difficulty of access. Theiriegze var
from place to place, although in general they are smaller than arable lahd pfoperty
(Galhena et al., 2013; Hoogerbrugge & Fresco, 1993). Because of their dynami natur
boundaries can be either physical or based on mutual agreements (Hoogerbrugge & Fresco,
1993). Consequently, it is difficult to define an average size of home gardens arahéhgsis
must be conducted from the point of view of the different agro-ecological and sociogconom

conditions (Galluzzi et al., 2010).

Although over time the functions of the home garden have been modified, their main
contribution has been to improve the quality of life, because they ensure foodysendri
sovereignty of rural communities and increase of incomes through the production of food. In the
home gardens, the direct incomes are generated because of the sale of surplusesbtdsveget
and other food products, including medicinal and spice species (Harwood, 1986). Indirectly,
farmers save money when producing their own food and when exchanging products with other
farmers (Oliveira, 2015). Home gardens also provide refugees for biodiversityz£bat al.,

2010), which is influenced by local climate. The biodiversity is also related to the preferences of
the family and the community (Avila et al., 2017; Hoogerbrugge & Fresco, 1993). Home

gardens also are important for aesthetic, spiritual and leisure functions (Caballarm®tmal.,

2016; Vieira & Lee, 2014). Thus, home gardens offer provisioning, regulatory, cultural, and

support ecosystem services.

This study was carried out in home gardens located in the Zona da Mataad Mi
Gerais, with farmers associated with the Center of Alternative Technoluigena da Mata

(CTA-ZM), who are participants in the Agro-ecological projects, which seefsdlyze home



gardens and the benefit they britggrural communities, and which serve as a basis for the
development of public policies in favor of family farmers. This research wasusadadh four
chapters, a general introduction (first chapter); the second chaptex (“Rurd Home
Gardens: Agrobiodiversity and Socio-cultural Importdraiened to study the agro-biodiversity
present on the home gardens, its use and the vertical structure of home gainigrasar
scanner to measure plant height and distribution, the third chapter efiitthed Home
Gardens and Their Invisible Contribution to Family Farms Ecoricainyed to study and value

the contribution of the home gardens to the family income using data collected threugh th
Agro-ecological Booklet; and finally, a final chapter containing the fewdsiderations. The
research was approved by the Ethics Committee in research with human beings atithle Fed

University of Vigosa (58026216.6.0000.51&3 August 24, 2016).
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CHAPTER I
RURAL HOME GARDENS: AGROBIODIVERSITY AND SOCIO- CULTURAL

IMPORTANCE

1. INTRODUCTION

The modern agricultural model proposed by the Green Revolution, in vii@diase of
the production is monoculture, with intensive use of external inputs such dmefsiti
pesticides and seeds has been indicated by scientists (IAASTD, 2008) as bésgonsn
important socio-environmental crisis. Some of the symptoms of this crisisddbss 6
biodiversity, soil erosion, desertification, contamination of soils and water due¢gsive use
of fertilizers and pesticides, as well as a growing social inequality in af@mgl countries
(Altieri, 2000). The establishment of large monoculture and intensive usertitizérs and
pesticides lead to the loss of biodiversity, the simplification of the-agosystems and loss of

traditional knowledge acquired over generations (Chaves, 2016).

Differently, agroecology encourages using the resources of nature in an effiaignt
reducing, on agriculture, the dependence of external inputs which are directly lirtkeduse
of fossil energies. In the management of the agro-ecosystems, following thecatpgical
principles, the farmers seek to imitate natural ecosystems, promoting biogieésgitcies and
genetic resources, creating biological interactions between the componenis-ef@gystems,
improving soil conditions due to the correct management of organic matter andreesénof

soil biotic activity and reinforcing the recycling of nutrients and energy (De Schutter, 2010).

Agroecological systems, such as agroforestry systems, can be considered sustainable.
They favor ecosystem functions, consequently environmental benefits, such as consdrvation o
biodiversity, improvement of the characteristics of soil, water andeguestration of carbon
and promotion of diversified food for human and animal. Agroforestry systems alsofdiversi

and can increase the income sources with stable productions (Altieri, 2000; Jose, 2009).

One kind of agroforestry system are home gardens (Fernandes & Nair, 1986; Jose,

2009; Torquebiau, 1992), and are common and important for the family farms. There is a close
7



relationship between the home gardens and the family that maintain and conservestaem (A
2001). The greater biodiversity found in the home gardens is linked to th@r mole as
provider of food, medicine, fiber, timber, fuel, and other products (Asfaw, 2001; Fernandes &
Nair, 1986; Gillespie, Knudson, & Geilfus, 1993), but their main purpose i®tlupe food and
medicinal plants, especial for the family. Thus, home gardens are important for fomitlyse

and sovereignty (Fernandes & Nair, 1986), but they can also generate iincontee sale of
surpluses of the production (Harwood, 1986). The production of the home gardens also play a
vital role in cultural festival and religious activities (Huai & rhi¢ton, 2009). Many of these
products are found mainly in the home gardens. Due to the highly diverse presbedeabf
shrubs and trees, annual and perennial species, the structure of the home gaydeaslly

very complex (Montagnini, 2006) and special such as terrestrial laser scabS3r aft

valuable tools that can be used to facilitate theirystud

The TLS was used to study the home gardens in Zona da Mata of Minas Gerais. Few
studies are found about home gardens in the region. On the other way around, therstudies a
dedicated to full sun coffee, the cash crop in the region, and pastures, whose occupy greate
amount of area in the area. The region is characterized by high preseacgyfdrmers, and
home gardens are present in most, or all, family unities. This is a region thHaihesmery
favorable biophysical conditions for the development of biomass (Dean, 2011), thus fo
agroforestry systems, such as homo gardens. The study of home gardens can indicate
alternatives to the extensive full sun coffee and pasture systems implemented iniplémed
region after deforestation, which generates an important loss of biodivexsd leads to

subsequent environmental and social problems.

The objective of this research was to identify and characterize the maaratgef home
gardens of the Zona da Mata of Minas Gerais, Brazil; to identify their bisttivand its uses

and; to analyze the structure of home gardens using terrestrial LIDAR technology.



2. MATERIAL AND METHODS
2.1. Study area

The study home gardens were located in the Mesoregion of Zona da Mata, in the
southeastern part of the state of Minas Gerais, in the biome of TropicaF&aist, Brazil one
of the & hotspot of biodiversity (Myers, Mittermeier, Mittermeier, Fonseca, & K28@0).
The Mesoregion Zona da Mata of Minas Gerais has a mean annual tempera®&f@, afith
mean annual precipitations between 1200 and 1800 mm and a seasonal dry period Wwetween t
and four months. The original biome is Atlantic Forest, classified as subtropicgleareior
sub-evergreen forest (Golfari, 1975), that due to human impacts nowadays its sieerbase,
being replaced by pastures, croplands, mainly coffee, maize, beans, cassava, sugarcane, among
others (Cardoso et al., 2001; Cardoso & Ferrari, 2006). The soils typexiamsOdeep and

well drained, but acidic and poor in nutrients (BDMG, 1989).

The region is characterized by the presence of various groups and organizations of
family farmers who have been working since the end of the 1980s following the lg@snafp
agroecology in the region. This work has been developed in partnership with tlee Gfent
Alternative Technologies of Zona da Mata (CZM) and the Federal University of Vigosa
(UFV), looking for strengthen the respect for the nature and for the arncientedge of
peasants (Cardoso & Ferrari, 2006). The home gardens surveyed were previously chosen as
reference points by the groups of women participatingyd project "Women’s home gardes
and Agro-ecologicabooklet” (translated of the Portuguese “Os quintais das mulheres e a
caderneta agroecolégi¢y implemented by the CTA-ZM, which seeks to monitor and
systematize the production of the gardens of women farmers in differemgesf Brazil and
these reference units aim to analyze what investments are needed to increasdutte/gr

capacity of women in home gardens.
2.2. Data collect

The home gardens surveyed were located at the municipalities of Acaiaca, [Esper

Simonésia and Vigosa&igure ), one home garden for each municipality. All the properties
9



were visited three times, except for Simonésia, which was visited just onceisfthevere
made together with the researchers of the project led by theAMT AWomen’s homegardens
and Agro-ecologicabooklet”. Women participated in the interviews. The researchers explained

to the women what the research consisted of, the objectives and the adtviiee carried out.

The work of identification of species and uses took place in the subsequently visits.
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Figure 1. Map of the area of study with the location of the four home gardens

Data were collected from November 2016 to June 2017. The participants gigned
Free and Informed Consent Form, as required by the Research Ethics Committadidsr s
involving human being participation. Semi-structured interview was used in orderoto
information of the family, characteristics of the properties, main aguiedlpractices and
destination of the production of the home garden and the area of the property. Tbietlaeea

home garden was estimated using Google Earth Pro.

2.3.  Agrobiodiversity

The characterization of the agrobiodiversity was carried out withnmtbhodology
called guided excursion, with the presence of farmers, as informants. Varnaaaies and

uses of the plants were recorded. Plants specimens that could not be identifiechomie
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gardens were taken to the Herbarium of the UFV for identification. Plants werdigdkbti
comparison with herbarium specimens and, in some cases, with the assistspeaadists at
the herbarium. The plants were categorized as food, medicinal, fodder and vihgrf€lce,
repellent, utensil, firewood, dye, wood, green manure). The domestic animals wefieddieyt

simple observation, and classified just in two possible categories: food and companionship.

Figure 2. Identification of the biodiversity in the home gardef Acaiaca, with the
methodology guided excursion

After the identification of the species and, in order to evaluate &lpldaversity (o),
specific richness was calculated for each property with the index of ricbhdsgsdiversity,
(d=Sl/logA), where S is the species of the area and A is the surveyed aréiitsmatural
base (Albuquerque & Lucena, 2004 as cited in Moura & Andrade, 2007). For the analysis of the
betabiodiversity (B), the Whittaker index (B"= (S/a)-1) was calculated for all the possible
comparisons between homegardens, where S is the total number of species in both areas and o is
the mean diversity of species in both ar@&hittaker, 1960 as cited in Camargo, 1999). Also,

the Jaccard (CJ=c/a+b-c) and the Sorensen (CS= 2c/a+b) indexes were calculatachte eval
11



similarity or diversity among all the home gardens, where a is the number @ssipebome
garden A, b in home garden B and c is the number of common species in both home gardens

(Moreno, 2001).

2.4.  Case study: Structure of the home garden

The home garden of Espera Feliz was scanned using a Riegl VZ-1000 TLS terrestrial
laser scanner (TLS), calibrated with frequency 300 kHz, panorama 20 and a scope of 450
meters. It was installed eight laser stations inside the home garden, with thveljeget data
of all the tree strata. The necessary coordinates for georeferencing the collectedvpoen
obtained by the Leica GS08 Plus GNSS receptor, and it was used as refergdieS thtation
Vigosa, located in the Federal University of Vicosa, available in the Bradiigtwork for
Continuous Systems Monitoring GNNS (RBMC) (from Portuguédede Brasileira de
Monitoramento Continuo dos SistenaNSS) processing the data with the software Leica Geo
Office 5.1.. Registration and processing of the point cloud were executdg isoftware

RiSCAN Pro 2.1A filter was applied to decrease the number of points with the tool Increment.

The home garden was separated by component (htarseiro, orchard-yard and a
mixed area) in the RiISCAN Pro 2.1 software, and then, for each component five random
individuals were chosen, for calculation of the total height with thé kd@asurement
Coordinate Points. Each individual was isolated in the software RiISCAN Pro 2.1, and then
calculated the variable (an average of three measurements). The coefficieribtifrvavas
calculated for height of the individual. The plants were classifiedrding to their height, in a
small size (up to 1.5 m in height), medium size (between 1.5 m and 5 m in heighiytamd h

size (above 5 m in height).
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Figure 3. Riegl VZ-1000 TLS terrestrial laser scanner (TLS) in action, scanning the Jaigad
section in the home garden of Espera Feliz

3. RESULTS
3.1. Characteristics of the homegardens

The age of the homegardens ranged from five to 20 years, the area from 1990 to 8830
m?, and the altitude from 590 m to 903 m (Table 1). The size of the fanslie=ifrom three
to twelve with a mean of six people. All the women interviewed answered tmat@bers of
their families participate in the management activities of the homegardelnsiing the choice
of the species of plant to be planted, decision that is made by preferences$amhitis, as well
as in the search of an opportunity to sell products of high demand in the market. However, it can
be appreciated a greater control by the women on the destiny of the producia #mel

management of the generated income.
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Table 1.Characteristics of the surveyed properties where homegardens are located

Area of the Area of the

Municipality Community  Coordinates property homegarden Alt('ﬁ::)d €
(m?) (m’)
: ~ 20°26'43.76"S
Acaiaca Matacaes 43°2'53 17"W 2,400 2,120 590
. Assentamentc 20°36'35.67"S
Espera Feliz Padre Jesus  41°51'19 12"W 48,400 3,150 903
: - Ribeiréo 19°54'47.54"S
Simonésia Novo 41°57'10.97"W 24,200 1,990 729
Vicosa Violeira 20°4333.15°S 54 000 8,830 647

42°51'19.95"W

In the interviews, all the women indicated that the management of their homegardens
intends to be based on Agro-ecological premises. None of the families uses Eesfticide
synthetic fertilizers in the management of homegardens. All families userkibcbanic litter
and crop residues as a source of organic fertilizer to be incorporatetiénsoik In addition,
spontaneous vegetation is maintained in the soil, as well as leaf litter and trdeebrasca
practice covering the soil to its conservation and control of spontaneous weedsleAfsite

being complex and varied cropping systems, all families have specific areas fory, mainl

cultivation of trees and shrubs, vegetables, medicinal plants, ornamentals and animal breeding.

,:1 tE; E
# f .c ¥ _‘

.

Figure 4. Soil coverage with corn scrap and husk (a) and some of the creole varietiesiof corn
the home garden of Acaiaca (b)

The home garden of Acaiaca is worked by all the members of the family. Theirssource

of income are the pension of the father and the mother, the sale of their procugg tine
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National School Feeding Program - PNiAdhd the occasional work of the father and the sons.
The home garden of Espera Feliz is mainly worked by the woman with the collabofdteEm o
mother.Prior to the establishment of the home garden, the land was dedicated to the productio
of coffee in monoculture. She has no access to local markets for selling her prodbets of t
homegarden, so all the production is destined to in-house consumption. The home garden in
Simoneésia is managed by all the family, but who leads the activities and speraf thesime

in it is daughter; however, the mother is who decides what to plant. The productioa of th
homegarden is mainly destined for family consumption, and the surpluses are solth throug
PNAE or directly to consumers. It is the only property surveyed that produces fishalemy

animal production (chickens, ducks and fish) destined to self-consume, except for eggs that are
also for sale. The home garden of Vigosa is managed by the couple, but who spendtimeost of
time in it is the woman and she decides what species to plant, especially foercialination,

since, apart from the production for family consumption, they give a very high emphtsés
production for commercialization of the products both to customers who aretgdimak for
vegetables and fruits directly, as well as the sale in three local markets in Vigoses. @\&rge
homegarden, they have to buy bovine manure for fertilization of the plants, despite the

availability of chicken manure that is not enough to cover all the area.
3.2.  Agrobiodiversity

We identified 246 different vegetal species distributed in 81 botanicalidamin
Acaiaca we found 118 species (51 families), in Espera Feliz 89 species (di¢sjarm
Simonesia 62 species (35 families) and in Vigcosa 156 species (66 families). The rass div
families are Asteraceae, with 22 species and Lamiaceae, with 21. Only 16 species were common
for all the homegardens, representing 6.7% of the total. The species were classifididgtaor
their habit of growth in herbaceous, shrub and arboreal, of which the most numerous group
herbaceous, with 146 species, shrub with 38 species and arboreal with 62 specieada tifie

animal species, six species in same number of families were identified, fiverointeaiaca,

2 PNAE is a social assistance program of the federal government of Bralzilriye of offering school
feeding to students of all stages of public elementary education.
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three in Espera Feliz, five in Simonésia and two in Vigosa. Two of them were common in all the

homegardengJanis lupus familiariendGallus gallus domesticus)

Figure 5. Flower in the home garden of Espera Feliz (a) and a chicken coop in the home garden
of Vigosa (b)

Considering the indexes of richness, it can be perceived that all homegardens have hig
values of richness (Table 2). With the values of the Whittaker index and the didtatwesn
the homegardens (Table 3). For similarity and diversity, both Sorensen amaddJmciexes
were calculated. Sorensen indexes (higher 0.460, lower 0.277) were higher than Jaccard’s index
(higher 0.299, lower 0.208), however, in both cases little similarity betweemwrhgosition of

the homegardens is demonstrated (Table 4).

Table 2. Relationship between the homegarden area (A) and plant species richness (S)

Acaiaca Espera Feliz Simonésia | Vicosa
S (number of species) 118 89 62 156
A (area in nn) 2.120 3.150 1.990 8.830
d 15,406 11,048 8,162 17,169

Table 3.Values of the Whittaker indeg\(V) and the distances (km) between the home gardens

. Beta diversity (p")

E Acaiaca Espera Feliz Simonesia Vicosa

Ef Acaiaca - 0,556 0,656 0,540

S Espera Feliz 126 - 0,656 0,559

.‘g Simonesia 129 77 - 0,651
Vicosa 37 105 130 -
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Table 4.Values of similarity coefficients expressed with the Jaccard and Sorensen indexes

Jaccard (CJ)
Acaiaca Espera Feliz  Simonésia Vicosa
g Acaica - 0.286 0.208 0.299
§ Espera Feliz  0.444 - 0.208 0.283
% Simonésia 0.344 0.344 - 0.211
? | Vicosa 0.460 0.394 0.277 :
3.3. Uses

As seen in Table Rlant species of herbaceous growth found in the homegardens of

the four municipalities surveyed and their usedor herbaceous species, Table 6 for shrubs

and
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Table 7 for trees and palms, the most common registered use is food, with 147 vegetal
species distributed in 51 families, from which 87 species and 27 families weredwmrbal6
species and 11 families were shrubs and 44 species and 23 families were treesysinthzal
second most diverse category was medicinal, with 69 species, distributedaimiB@s, from
which 49 species and 21 families were herbaceous, 12 species and 9 families were shrubs and 8
species in7 families were trees. Then, the third most diverse categorynaaeaotal, with 56
species distributed in 37 families, from which 31 species in 22 families mexbaceous, 15
species in 13 families were shrubs and 10 species in eight familiegrees and palms. In the
fodder category there were four species distributed in equal numberibié$amhree of them
herbaceous and one treéheTcategory “other uses” contained 13 species in 11 families, being
three herbaceous in three families, four shrubs in four families andrdiee in four families.

The uses included in this category were living fence (five species distriloufie ifamilies),
repellent (two species distributed in two families); green manure (twoespdistributed in one
family) and dye, wood, firewood and utensil (one specie for each use). Some marhe
species were considered in more than one category, like food and medicinal (20 spedes), fo
and ornamental (12 species), ornamental and other (four species), ornamental anthlmedici

(three species), food and other (two species) and food and fodder (two species).

For animals, four speciesSis scrofa domesticus, Carina moschata, Gallus gallus
domesticusand Oreochromis niloticus)were categorized as food and tw@afis lupus
familiaris and Felis silvestris catuslas companionship. Just one family breeklsscrofa
domesticusand another breed3. niloticus. On the other hand;. lupus familiarisvas recorded

in all the home gardens (Tablg 8

Despite participating in exchanges of experiences with other agroecolagicedrs,
and storing seeds of some traditional species and varieties, one of the thitigs thabers of
Acaiaca, Espera Feliz and Vicosa indicated lack in their properties éxclusive space to
maintain a seed bank. The family of Acaiaca was the only one of the visited onesefismik
bank of seeds, emphasizing the storage of 10 traditional varieties of corn, eight ahtdave

of pumpkin (Table 9).
18



Figure 6. Some of the creole varieties of the seed bank in the home garden of Acaiaca
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Table 5. Plant species of herbaceous growth found in the homegardens of the four municipalities sa/éyeid ases

Municipality >

No. | Botanical Family Scientific name Vernacular name Uses ACA TESP TsIM Tvic
1 Adiantaceae Adiantumsp. Avenca Ornamental X
2 Agavaceae Agave americand. Agave (SinPiteira) Ornamental X X
3 Amaranthaceae | Alternanthera dentat@Moench) Stuchlik Terramicina Medicinal X
4 Amaranthus deflexus Caruru Food X
5 Amaranthus spinosus Caruru Roxo Food X
6 Beta vulgarid.. Beterraba Food
7 Celosia argented. var. cristata Crista de Galo Food/Ornamental X X
8 Chenopodium ambrosioidés Vell Santa Maria Fodder X
9 Pfaffia glomeratg Kunth) Spreng Ginsen brasileiro Medicinal X

10 Spinaceae oleracea Espinafre Food X
11 Amaryllidaceae | Allium cepa L. Cebola de Cabeca Food X
12 Allium porrumL. Alho Poré Food X
13 Allium sativurmL. Alho Food X X
14 Allium schoenoprasuih. Cebolinha Food/Medicinal X
15 Allium tuberosunRottler ex Spreng. Nira Food X
16 Nothoscordum striatur@Jacq.) Kunth Alho-de-folha Food X
17 Tulbaghia violacea Alho de Ano Todo Food X
18 Apiaceae Apium graveolens Aipo Food X
19 Cyclospermum leptophyllum Aipo Chimarréo Medicinal X
20 Daucus carotd.. Cenoura Food X X
21 Foeniculum vulgaréill. Funcho Medicinal

> ACA: Acaiaca; ESP: Espera Feliz, SIM: Simonésia; VIC: Vicosa
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22 Petroselinum crispum(Miller) Nyman & | Salsinha Food X
A.W_Hill.

23 Apocynaceae Catharanthus roseud..) G. Don Boa noite Ornamental X

24 Araceae Anthurium andraeanum Antulho Ornamental

25 Colocasia esculenta(Schott) F.T.Hubb. & Inhame(sinTaro) Food X
Rehder

26 Epipremnum aureurh. (Engl) Jiboia Ornamental X

27 Xanthosoma riedelianuifschott) Schott Mangarito Food X

28 Xanthosoma taiolla.G. Gong. Taioba Food X

29 Asphodelaceae | Aloe veral. Babosa Medicinal X

30 Asteraceae Achillea millefoliumL. Mil Folhas (Sin:Macelg Medicinal X

31 Achyrocline satureoided.am.) DC. Marcela Medicinal

32 Artemisia absinthiunk. Losna Ornamental/Medicina

33 Artemisia albaTurra Cénfora (SinRecaida Medicinal

34 Baccharis timerglLess.) DC. Carqueja Medicinal

35 Chicorium intybud.. Almeirao Food

36 Chrysanthemum leucanthemuum Crisantemo Ornamental/Other X

37 Coreopsis grandiflorddogg ex Sweet. Camomila Amarela Medicinal

38 Cosmos bipinnasiCav. Cosme Ornamental

39 Dahlia pinnataCav. Dalia Food/Ornamental

40 Erechtites valerianifolius(Link ex Spreng.)| Capicoba Food X
DC.

41 Galinsoga parvifloraCav. Guasca Food/Medicinal

42 Galinsoga quadriradiataRuiz & Pav. Pic&o Branco Food/Medicinal X

43 Hellianthus annus. Girassol Food

44 Lactuca canadensis. Almeiréo de Arvore Food

45 Lactuca sativa Alface Food

46 Smallanthus  sonchifolius (Poeppig &| Yacon Food
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Endlicher) H. Robinson

a7 Solidago chilensi$leyen Arnica Medicinal
48 Sonchus oleraceus Serralha Food X
49 Tagetes filifoliaLag. Cravo Food/Ornamental X
50 Taraxacum officinal&Viggers Dente de Leédo Food/Medicinal
51 Zinnia elegangJacq). Moga Véia Ornamental
52 Balsaminaceae Impatiens wallerianadook. F. Beijo Food/Ornamental
53 Begoniaceae Begonia elatioHort. ex Steud Begbnia Ornamental X
54 Begonia semperflorerisnk & Otto Begoninha Food/Ornamental
55 Bignoniaceae Frederica chica (Humb. & Bonpl.) L. G.| Pariri (Sin:Crajiru) Medicinal

Lohmann
56 Boraginaceae Symphytum officinale. Confrei Medicinal
57 Brassicaceae Brassica juncedl.) Czern Mostada Food X
58 Brassica oleracedl.) var. capitata Repolho Food X
59 Brassica oleraced. var.acephala Couve Food X
60 Brassica oleraced. var. botrytis Couve Flor Food X
61 Brassica oleraced. var. capitataf. rubra Repolho Roxo Food X
62 Brassica olerace&. var.italica Plenck Brocolis Food X
63 Brassica rapa.. Couve Chinesa Food X
64 Eruca sativaMill. Rucula Food X
65 Bromeliaceae Ananas ananassoidéBaker) L.B.Sm. Abacaxi de Jardim Food X
66 Annanas comosus Merril Abacaxi Food
67 Bromelia antiacanthdertol. Bromélia Ornamental X
68 Cactaceae Hylocereus undatu@Haw.) Britton & Rose Pitaia (Sin:Saborosa Food X
69 Pereskia aculeatiill. Orapro-nobis (Sin.obrobro Food X
70 Cannaceae Canna eduliKer Gawl. Ararutdo Ornamental/Food X
71 Caprifoliaceae Sambucos australiShan & Schitdl Sabugueiro Medicinal
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72 Caryophyllaceae | Dianthus chinensik. Cravina Ornamental X X
73 Celastraceae Maytennus illicifolia(Schrad.) Planch. Espinheira Santa Medicinal X X
74 Commelinaceae | Tripogandra diureticaMart.) Handlos Trapoeraba Food X X
75 Convolvulaceae | Ipomoea batatak. Batata Doce Roxa Food X X
76 Struthanthus marginatuy®ers.) G. Don Erva de Passarinho Medicinal X
77 Costaceae Costus spicatuglacq.) Canade-macaco Ornamental X

78 Crassulaceae Kalanchie pinnatgLam.) Pers. Flor da Fortuna (Sirsaiaq Medicinal X
79 Sedum dendroideuvtoc & Sessé ex DC. Bélsamo Medicinal X
80 Cucurbitaceae Curcubita moschat®uch. Abobora Food X X
81 Curcubita pepd.. Abobrinha Food X
82 Cyclanthera pedatél.) Schrad. Chuchu de Vento Food

83 Luffa aegyptiacaMill. Bucha Vegetal Other X
84 Momordica charantid.. Mel&o de S&o Caetano Food/Medicinal

85 Sechium edul@acq.) Swartz Chuchu Food X X
86 Davalliaceae Nephroleps exaltath. (Schott) Samambaia Ornamental

87 Dioscoreaceae Dioscorea bulbiferd.. Cara Food

88 Euphorbiaceae Codiaeum variegatur(l.) A.Juss. Brasileirinha Ornamental X
89 Fabaceae Arachis hypogaed. Amendoin Preto Food

90 Arachis pintoiKrapov. & W.C. Greg. Amendoin Forrageiro Ornamental

91 Lablab pupureuglL.) Sweet Lab-Lab Food

92 Phaseolus lunatuk. Fava branca Food

93 Phaseolus vulgarik. Feijdo Rosinha Food

94 Pisum sattivunt.. Ervilha Food X
95 Vigna unguiculatgL.) Walp. Vagem de Metro Food

96 Iridaceae Iris germanical. Iris (Sin: Lirio Roxo) Ornamental X X
97 Lamiaceae Glechoma hederacda Erva Terrestre Medicinal

98 Lavanda stoechaplill. Alfazema Food/Medicinal
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99 Leonuros sibiricud.. Macaé Medicinal X X

100 Melissa officinalisL. Melissa (SinErva cidreira) Medicinal X

101 Mentha arvensé. var piperaceuntHolmes. Vique Medicinal X

102 Mentha spicatd.. Hortela Food/Medicinal X X

103 Mentha sylvestrit. Levante (SinHortela Selvagem) | Medicinal

104 Menthax piperital. Menta Medicinal X

105 Ocimum bassilicurh. Manjericéo Food/Medicinal X

106 Ocimum suav&Vild. Alfavaquinha Medicinal

107 Ocimum gratissimuri. Alfavaca Food/Medicinal X

108 Origanum vulgare L. Orégano Food/Medicinal X X

109 Plecthanthus amboinicy&our) Spreng Horteld Picante Food/Medicinal X

110 Plecthanthus grandis (Cremer) R. H. Boldo Medicinal X X
Wellenze

111 Plecthanthus ornatu€odd. Boldo do Chile Medicinal X

112 Salvia officinalisL. Salvia Medicinal X

113 Stachys byzanting. Koch Peixinho de Horta Food

114 | Laxmanniaceae | Cordyline terminaligL.) Kunth Dracena Vermelha Ornamental

115 | Liliaceae Lilium candidumL. Lirio Ornamental X X

116 Malvaceae Alcea rosed.. Malva de Cheiro Medicinal

117 Hibiscus acetosell@Velw. Ex Hiern Vinagreira Roxa Ornamental/Food X

118 Hibiscus sabdariffd.. Vinagreira Ornamental/Food X

119 | Marantaceae Maranta arundinacea L. Araruta Food X

120 | Musaceae Musa x paradisiaca L. Banana Food/Fodder X

121 | Orchideaceae Arundina bambusifolia Orquidea de Chéao Ornamental X

122 | Oxalidaceae Oxalis latifolia Kunt Trevo Food/Medicinal X

123 | Phyllantaceae Phyllanthus niruri L. Quebra Pedra Medicinal X X

124 | Phytolaccaceae | Petiveria alliaceal. Guiné Medicinal
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125 | Plantaginaceae | Plantago australis L. Tanchagem Medicinal X X
126 | Poaceae Andropogon narduk. Citronela Other X
127 Cymbopogon citratugDC.) Stapf. Capim Cidreira Medicinal X X
128 Saccharum officinarurh. Canade-acucar Food X X
129 Zea mays L. Milho Food/Fodder X X
130 | Polygonaceae Polygonum acréiB & Kunth Cabicoba Food X

131 Rumex acetosh. Azedinha Food X
132 | Portulacaceae Portulaca oleraced.. Beldroega Food X
133 Rubus rosifolius Sm. Framboesa Food X
134 Ruta graveolens L. Arruda Medicinal X X
135 | Solanaceae Capsicum annurh. Pimentao Food X

136 Lycopersicon pimpinellifolium L. Tomate Cereja Food X X
137 Solanum gildRaddi Jilé Food X X
138 Solanum melongeria Beringela Food X X
139 Solanum muricaturAit. Mel&do Chileno Food X X
140 Solanum tuberosuii. Batata-Inglesa Food

141 | Tropaeolaceae Tropaolum majus. Capuchinha Food X
142 | Violaceae Viola tricolor L. Amor Perfeito Ornamental

143 | Zingiberaceae Curcuma longa L. Acafréo da Terra (SirCdrcuma) | Food/Medicinal X

144 Curcuma zedoarigChristm.) Roscoe Zedoéria Food/Ornamental X
145 Etlingera elatior(Jack) R.M. Sm. Bastado do Imperador Food/Ornamental X
146 Zingiber mioga(Thumb.) Roscoe Gengibre Food/Medicinal X
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Table 6.Plant species of shrub growth found in the homegardens of the four municipalities survetyesir arses

. o Municipality *

No. Family Scientific name Vernacular name Uses ACA ESP | SIM viC
1 Agavaceae Yucca guatemalensis Pata de Elefante Ornamental X
2 Apocynaceae Nerium oleander L. Espirradeira Medicinal X
3 Plumeria rubralL. Jasmin Ornamental X X
4 Aspargaceae Dracaena sanderiangélort. Dracena Ornamerwl X
5 Asteraceae Vernonanthura phosphorica Assapeixe Medicinal X
6 Bignoniaceae Pyrostegia venustéKer Gawl.) Miers Cip6-de-Sao-Joao Medicinal
7 Euphorbiaceae Euphorbia pulcherrima(Willd. Ex Klotzsch,| Poinsétia Ornamental X

1834
8 Jatro)pha multifida. Merthiolate (SinBalsamo) Medicinal
9 Manihot esculenta Mandioca Food X X X X
10 Riccinus communiks. Mamona Medicinal/Food X
11 Fabaceae Cajanus cajar(L.) Huth Feijdo Guandu Food/Other X
12 Geraniacae Pelargonium hortotunh.. H. Bailey Jardineira ( SinGeranio Ornamental/Medicina X X
13 Hydrangeaceae | Hydrangea macrophylléThunb.) Ser. Horténcia Ornamental X X
14 Lamiaceae Plectranthus madagascariengRers.) Plantinha de Nossa Semho Medicinal X
15 Rosmarinus officinalis. Alecrim Food/Medicinal X X
16 Rotheca myricoides(Hochstetter)Steane ¢ Borboleteira Ornamental X

Mabberley.
17 Salvia hispanicd.. Chia Food X
18 Magnoliopsida Rhododendron simgjPlanch.) L.H. Bailey Azaléia Ornamental X
19 Malvaceae Abelmoschus esculentus)(Moench Quiabo Food X X X
20 Hibiscus rosa-sinensis L. Hibisco Ornamental/Other X X X

* ACA: Acaiaca; ESP: Espera Feliz; SIM: Simonésia; VIC: Vicosa
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21 Melastomataceae| Tibouchinasp. Quaresma de casa Ornamental X
22 Moraceae Rubus sellowiCham. & Schitdl Amora do mato Food

23 Oleaceae Ligustrum sinenskour. Ligustinha Other

24 Passifloraceae Passiflora edulisSims. Maracuja Food X
25 Passiflora nitida Maracuja do mato Food

26 Piperaceae Piper aduncuni. Jodo Brandinho Medicinal

27 Rosaceae Malus domestic&orkh Macéa Food

28 Rosa centifolid.. Roseira Ornamental X
29 Rutaceae Coffea arabical.. Café Food

30 Solanaceae Capsicum baccatur. Pimenta Comari Food

31 Cestrum nocturnurh. Dama da Noite Ornamental

32 Solanum betaceu@av. Tomate de Arvore Food

33 Solanum cernuundell. Panacéia Medicinal X
34 Solanunsp. Boldo elixir Ornamental X
35 Verbenaceae Aloysia gratissimdGillies & Hook.). Lavanda Medicinal X
36 Duranta repend.. Pingo de Ouro Ornamental/Other X
37 Lantana camard.. Camara Ornamental/Medicina| x

38 Vitaceae Vitis labruscal. Videira Food X
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Table 7.Plant species arboreal growth found in the homegardens of the four municipalities suneetresiraises

_ o Municipality °
No. Family Scientific name Vernacular name Uses ACA ESp TSIM TVIC
1 Anacardiaceae | Mangifera indical. Manga Food X X X X
2 Shinus terebinthifoliuRaddi Aroeira Pimenteira Food X
3 Spondias purpureh. Siriguela Food
4 Annonaceae Annona crassifloraMart. Articum Food X
5 Annona mucosaacg. Biriba Food X
6 Annona muricata Graviola Food X X
7 Annona squamosia Fruta do Conde Food X
8 Arecaceae Archontophoenix cunninghamiatdWendl. | Palmeira Real Ornamental/Other
& Drude
9 Arecasp. Areca Ornamental X
10 Cocos nuciferaL. Coco Food
11 Euterpe edulis Palmeira Jussara Food X
12 Phoenix roebeleni®'Brien Palmeira Phoenix Ornamental X
13 Arecaceae Syagrus romanzoffian@ham.) Glassman | Jeriva(Sin: Coquinho babap Food X
14 Bignoniaceae Handroanthus albus Ipé-amarelo Ornamental X
15 Bixaceae Bixa orellana Urucum Other X X
16 Bombacaceae Pachira aquaticaAbul. Munguba Food
17 Caricaceae Carica papaya.. Mamao Food X X X
18 Cupressaceae Cupressus lusitaniciiller. Cipreste Ornamental
19 Euphorbiaceae | Euphorbia tirucalli Avel6s Medicinal X
20 Sapium glandulosuiti..) Morong Leitera Other X
21 Fabaceae Inga edulisMart. Inga Food X

®> ACA: Acaiaca; ESP: Espera Feliz; SIM: Simonésia; VIC: Vicosa
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22 Piptadenia gonoacanth@art.) J. F. Macbr| Pau Jacaré Other
23 Schizolobium parahyb@/ell.) S.F. Blake Guapuruvu Ornamental
24 Senna macranthera(DC. ex Collad.)| Fedegoso Other X
H.S.Irwin & Barneby
25 Lauraceae Laurus nobilisL. Louro Food/Medicinal X X
26 Persea americana Abacateiro Food X X
27 Lecythidaceae Lecythis pisoni€ambess. Sapucaia Food X
28 Lythraceae Lagerstroemia indicd. Resedé (SinMinerva) Ornamental X
29 Punica granatuni. Roma Food/Medicinal X
30 Malpighiaceae Bunchosia armeniacéCav.) DC. Caferana (SinCiruela) Food
31 Malpighia emarginatedDC. Acerola Food X X X
32 Melastomataceag Tibouchina granulos&Desr.) Cogn Quaresmeira Food/Ornamental X
33 Moraceae Ficus caricaL. Figo Food/Medicinal X X
34 Morus nigralL. Amora Preta Food/Medicinal X X X
35 Myrtaceae Eucaliptussp. Eucalipto Other X
36 Eugenia unifloral. Pitangueira Food X X
37 Plinia cauliflora (Mart.) Kausel Jabuticaba Food X X
38 Psidium guajava.. Goiabera Food X X X
39 Psidium guineenss.W. Aracéa Food
40 Siyzygium cumirn(L.) Skeels Jameldo Food
41 Syzygium malaccense (L.) Merr Eugénia (SinJambo) Food X
L.M.Perry
42 Nyctaginaceae | Bougainvillea glabraChoisy. Bouganville Ornamental/Food X
43 Oleaceae Olea europeid.. Azeitona Food
44 Oxalidaceae Averrhoa carambola Carambola Food X
45 Pinaceae Pinussp. Pinheiro Ornamental X
46 Proteaceae Macadamia ternifoliaMaiden & Betche Macadamia Food X
a7 Rhamnaceae Hovenia dulcisThunb Ovena (SinUva do Japap Food X
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48 Rosaceae Eriobotrya japonica Ameixa Amarela (SinNéspera) | Food X
49 Prunus salicinalindl. Ameixa Japonesa Food X
50 Pyrus communik. Péra Food X
51 Rubiaceae Morinda citrifolia L. Noni Medicinal X
52 Rutaceae Citrus limonL. Burman F. Limao Food X
53 Citrus limonia Osbeck Limé&o Cravo Food X
54 Citrus medical. Cidra Medicinal X
55 Citrus reticulataBlanco Mexerica Food X
56 Citrus sinensidMacfad. Laranja Food X
57 Citrus tangerine Tangerina Food X
58 Citrus x limonia Limé&o doce Food X
59 Sapindaceae Litchi chinensisSonn. Lychia Food X
60 Sapoteceae Pouteria caimito(Ruiz & Pav.) Radlk. Abiu Food X
61 Solanaceae Solanum bullatunvell. Capoeira Branca Fodder

62 Tiliaceae Luhea divaricataViart. Acoita Cavalo Medicinal
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Table 8 Animal species founded in the surveyed homegardens

No. Family Scientific name Vernacular name Uses Municipality 6
ACA | ESP | SIM | VIC

1 Canidae Canis lupus familiarid.innaeus, 1758 Cachorro Companionship X X X X

2 Felidae Felis silvestris catuSchreber, 1775 Gato Companionship X X X

3 Suidae Sus scrofa domesticinnaeus, 1758 Porco Food X

4 Anatidae Carina moschatdinnaeus, 1758 Pato Food X X

5 Phasianidae Gallus gallus domesticusnnaeus, 1758 | Frango, galinha e ou galo Food X X X X

6 Cichlidae Oreochromis niloticusinnaeus, 1758 Tilapia Food X

® ACA: Acaiaca; ESP: Espera Feliz; SIM: Simonésia; VIC: Vicosa
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Table 9. Species and traditional varieties of the bank of seed of the home garden in Acaiaca

Family Scientific name Vernacular name Varieties
Fabaceae Cajanus cajan Feijdo guandu -
Phaseoulus vulgaris Feijao Travessia, vermelhg
roxinho, carioca
divino espirito santo
verde, vermelho
amarelo e fartura.
Glycine max Branca e preta
Poaceae Zea mays Milho Pipoca arco-iris
riscado, ciang
sobralia roxo,
vermelho, pipoce

branco, pipoca roxo
branco, roxo, preto
pipoca amarelo

Apiaceae Pimpinella anisum Erva doce -
Cucurbitaceae | Cucurbitasp. Abdbora/moranga | Coracdo de  boi
Asteraceae gigante, morarg
grande amarels
cabaga, morang
gigante.
Trichosanthes cucumering Quiabo de metro -
Hellianthus annus Girassol Preto e miudo
Amaranthaceae| Amaranthussp. Uurucum -
Sapindaceae Litchi chinensis Lichia -
Rubiaceae Morinda citrifolia Noni -

3.4. Structure

The processing of the point clouds generated by the terrestrial laser sslamwed a
standard deviation ranging from 0.0424 to 0.0687 meters, which is slightly above thaimaxim
value recommended by the manufacturer (for static surfaces), which is 0.08. nigéémed on
the eight points scanned in the field, seven polydatas were processed which,,tggatreted
a three-dimensional model representing the home garden studied. Due to the equigsnent
calibrated with panorama 20 and then, the point cloud of the three-dimensionalahduel
home garden was so big, making it difficult to analyze it, so it had tdteeed with the tool

“Increment, passing from a distance of 0.02 meters to 0.1 meters between points and then
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dividing the original polydata into four new smaller polydatas in order tlitfde the visibility

and prior identification of the structures that compose the home garden.

Figure 7. Calibration of the TLS before scanning the home garden of Espera Feliz

With the creation of four new smaller polydates, each one representing a diffier@nt
of the home garden (hougerreiro, orchard-yard and mixed area), the total height of random
plants was calculated (Figure 8). The orchard-yard area presented a muedter of points,
being directly related to the volume of its vegetal mass. The house polydatat@demw

number of point related with biomass.

Measure... n
View: Poma_horta_nova(10)
Measure distance between two points
Name: |Distance 001
Mode: | Point - Point
Plane:
Start point:
X [m]: -521592.844
Y [m]: 15390.599
Z [m]: 908.793

-
(2

End point:
X [l 521592969
¥ [l 15390.681
Z [ml: [ boasss|

(®) Closest point
(O Point on surface
Note: Select action/mode and dick
into the view to define the
points.

¢ Distance: 6,239 m
Normal vector: X = 0.0
Y= 0.0
Z= 0.0

Create distance Close

Figure 8. Image generated by the software RiscanPRO in the process of isolation and
verification of the height of a random individual
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After isolating and measuring the height of the plants, a red color wers tgiplants of
low size, yellow to medium-sized plants and blue to the tall plantgist@lize them in the
polydata generated from the entire home garden. There was no uniformity related tceppésenc

plant species and it was not possible, using plant height, to identify the strata (

Table 10.

Table 10. Measurements of total heights (m) of random plants by each sector of the home
garden, and their average value

Plant Sector He(igqt)]t 1 He(ir%;]t 1 He(ir?‘;]t 1 hfe\}/get:?(grﬁ) CV' %
1 House 0,842 0,869 0,879 0,863 2,22
2 House 1,283 1,264 1,265 1,271 0,84
3 House 2,634 2,627 2,62 2,627 0,27
4 House 1,958 2,025 2,024 2,002 1,92
5 House 2,743 2,694 2,684 2,707 1,17
1 Mixed area 1,3 1,293 1,305 1,299 0,46
2 Mixed area 2,03 2,102 2,064 2,065 1,74
3 Mixed area 3,128 3,096 3,132 3,119 0,63
4 Mixed area 3,028 3,166 3,014 3,069 2,74
5 Mixed area 2,81 2,85 2,82 2,827 0,74
1 Orchard-yard 7,815 7,689 7,4413 7,648 2,49
2 Orchard-yard 6,239 6,673 6,774 6,562 4,33
3 Orchard-yard 8,105 8,089 8,139 8,111 0,31
4 Orchard-yard 6,59 6,618 6,553 6,587 0,49
5 Orchard-yard 2,228 2,252 2,239 2,240 0,54
1 Terreiro 5,381 5,413 5,461 5,418 0,74
2 Terreiro 3,09 2,889 3,174 3,051 4,80
3 Terreiro 1,392 1,556 1,552 1,500 6,24
4 Terreiro 1,012 0,992 1,037 1,014 2,22
5 Terreiro 3,134 3,196 3,157 3,162 0,99

" CV: Coefficient of variation
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Figure 9. Top view of the home garden with plants sorted by color according to their height.
(Red color for plants of low size, yellow to medium-sized plants and blue to the tal) plants

Figure 10. Lateral view of the home garden with plants sorted by color according to their
height. (Red color for plants of low size, yellow to medium-sized plants and blue to the tall
plantg.
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4. DISCUSSION

One of the advantages of participatory research methodologies, through visits, dialogues
and interviews to farmers is that, in addition to being a tool for theaegehof information
between researchers and farmers, away from the vision of classical science, inhghich t
farmers are only seen as receivers of knowledge, it allows the rescue and wvatomtati
ancestral and traditional knowledge promoting the use of more sustainable practiaggisignd t
to understand the real needs of peasant communities, going hand in hand with the precepts

encouraged by agroecology (Cardoso & Ferrari, 2006).

Rural families confer high importance to homegardens, and this is demonstratgd mainl
in the type of management given to these areas. The home gardens of Minas Geraissare space
that allow the diversification of food and also the union of familiesetiks to supply and
satisfy the needs of the families of the families of Minas Gerais. ridially it is a space linked
to female rural activity, and it is they who have the decision power to chdise plant
species for family consumption and how to handle this production. In this sersssking to
produce healthy and safe food for the consumption of the couple and the children, the

production form is based on the precepts of agroecology (Meneses, 2014).

It is important to focus that the conception that farmers have of the home garden
area includes components that are much further from the house, as the classic definition
indicates. This is reflected in the Vicosa home garden, which has a size much larger
than the rest, which grew in area due to the needs, both food and economic family,
which perceived that diversify, expand the garden and planting more fruit tree plants
helps meet their food needs and generates significant income that helps family finances.
Home gardens do not only have work functions. They are also places of contact with the
neighborhood, of coexistence with people and that gather a collection of elements of the

culture of rural communities.
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In this way, the home garden of Minas Gerais maintains several common
elements that allow us to understand the importance of them to meet the needs of
families. In general, the structure is composed by the vegetable yard and the orchard
that allow the supply of vegetables, legumes, medicinal plants and spices for
condiments. The chicken coop and pigsty are often the pride of the farmers, given the
importance of animal protein in the rural diet and although they are not present in all the
home gardens of the region, they are important components of the local landscape. The
terreiro is also an important area of the home garden, since that is where most of the
encounters with neighbors and friends take place, as well as drying the coffee beans, a
crop of high importance in the region. Finally, the house, surrounded by ornamental
plants, act as the central component of the structure the home garden, which is where
many products from the different areas that make it up and from which other products

come from.

High biodiversity rates suggest that home gardens are productive systems alienated
from environmentally friendly agro-ecological practices and less dependertennad inputs.
The high biodiversity of species is almost always seen from the poirgwfofifood supply for
families; however, the high number of species of medicinal use points to plogtamce of
traditional therapeutic practices (Avila et al., 2017; Zank, 2015). Although citve Home
gardens are located in the same mesoregion, there is little similabtgdifersity present in
the four properties. The selection of species to include in the home gardewitiooed to the
needs and preferences of food, availability of medicine, construction material, gital of
each family (Avila et al., 2017; Fernandes & Nair, 1986; Peobl, van der Wal, Flores
Guido, PatFernandez, & Esparz®Iguin, 2015). The agro-ecological exchanges, promoted by
the CTA-ZM, contribute to the high biodiversity of home gardens and to hightight
differences between the different properties, since they allow the farmebdaia different
varieties and species chosen by themselves in the seed exchanges according taichksr par
needs.
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Another important aspect to be rescued is the important number of speciesdaslar
medicinal plants. Within the definition of the World Health Organization (WR002) for
traditional medicine is the use of herbal medicines that include herbs and heiblsiatbey
also highlight the importance of the use of medicinal plants and ancestralmeedlist as a
result of historical and cultural beliefs, and also as an effective tool tr diagnose and
prevent diseases. Thus, they call on the authorities of the countries to emplkeasarch in

traditional medicine and include it in the national plans of public policies.

It is possible that many of these species are used even for many moitesdtian
those declared by the farmers in the interviews, and that could be evidenceduigitthas for
example, an important number of vegetablessétiva, B. oleraceae, S. oleraceous, D. carota,

among others) are given to animals as fodder.

The high agrobiodiversity of the home gardens of Minas Gerais also has hiistorica
connotations. Due to the isolation by the great distances between the coesrthaitibegan to
populate the state from the XVII century were the home gardens the spaces alflesgéuit,
tubers, condiments and medicinal plants supply for the families of Minas Geraiddition,
home gardens are places highly related to the kitchen of the houses, since ftsati@in is to
provide food to families, to the neighborhood and to the communBieisg strategically
located next to the houses allowed satisfying the daily needs of the family, thettsam
practically did not need to go to the markets or shops of the town and it hahbeaeonten
who are the ones who command the activities within them. The trips to time uswally
occurred on a specific day of the week, where the interpersonal relations of the comratmity w
strengthened through the exchange of products (Meneses, 2015; Torres, Martins, & Raposo,
2016). In addition, the variety of ornamental species, besides beautifying the pwaigeitg
varied and colorful flowers, is a refuge for several species of pollintitatsare part of non-
harvested species that compose the agrobiodiversity in the home gardens, helpingse incre

the production of the several crops in the yard and the orchard (FAO, 2004; FAO, 2014).
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Although the homegarden of Acaiaca is the only family that has a seed bank, and that in
Simonésia agricultural lime is used as corrective of the soil, the other practicesraze tithe
agroecological precepts of minimizing the dependence of external inputs, beingoshe m
notorious fertilizing with organic material generated in the property, keepagdil covered
with plant litter and having a high number of species. Oliveira, 2015 and Toninijr2GH&ir
works in Zona da Mata, also mention that, among the experiences of the farmers vssited, th
homegardens is characterized by conservation practices that not only ensure saiattonse

but also promote the conservation of biodiversity.

The use of LIDAR technologies for the study of forest systems allows fatearange
of non-invasive activities in these ecosystems and, despite the fact that reasthre@svolves
around extractive activities, the study for conservation purposes is t@Kkifidadkarni, Parker,
& Lowman, 2011; Whitehurst, Swatantran, Blair, Hofton, & Dubayah, 20IBg height
estimation of randomly selected plants in the home garden studied showed the ewistence
material belonging, according to most classifications of the strata, to undeastbmyidstory
(Whitehurst et al., 2013). The absence of overstory (trees over 15 meterg wertical
structure the home garden could be justified by the young age of this (six yebesmpf
constituted) and to the fact that previously the place where the home garden cstegrulty
was intended for the production of coffieemonoculture. As there are no previous experiences
with laser scanner work in agro-ecological home gardens, it is possibledaténttiat there is a
high potential for the study of these production units. The applicability ofabisvould allow
the study of different topics related to the conservation of agro-ecosystems suahuaton of
soil cover, volume of biomass produced, influence of solar energy in diffeaeopies, etc.

(Parker & Brown, 2000).

5. CONCLUSIONS

There is a very strong link between home gardens and women. The closeness to the

house has made that women are the ones who lead the management activities anddhe decisi
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making about what should be done in them, additional to the domestic Mmnlever, all

members of the family participate in the work in the home garden.

The choice of the species to be planted and kept in the home garden is basically based
on food preferences and need for medicine for family consumption, household ornament, as
well as species that can be sold in order to produce additioo@ame to the family.The
contribution of external inputs is minimal in home gardens. There is no use of pesticides o
synthetic fertilizers, and nutrient recycling and soil cover conservation are theagnaultural

practices.

In home gardens, the agrobiodiversity is great, demonstrating the importahég tof
meet the needs of the family. In addition, home gardens function as places th#tdanasitu
conservation of traditional species and varieties, not only of food speciedsdwlaws tke
rescue and conservation of ancestral knowledge by perpetuating the use of medicinal plants for
healing of diseases, demonstrated by the high presence of plants for medieinAlso the
high presence of ornamental plants indicates that the home gardens are spacesation and

rest of the families.

Home gardens of Minas Gerais have a historical tradition that dates baclonalcol
times. The distance between the new settlements arising from the exploitatiorecdlsnand
large urban centers forced families to maintain spaces of land called hataagydestined for
the production of a wide variety of easily available and easy to produce food. Teegaaiens
of the Zona da Mataf Minas Gerais have a similar structure among them, with important areas
such as yard, orchard, chicken cotgpreiro, around a house where the products are consumed,

stored and processed.

Finally, the laser scanner proved to be a tool with a high potential to work ia hom
gardens, both in the areas of botany, environmental conservation, ecolo@gietra new
work, it is recommended to deepen the research with digital tools sukh Esér scanner to
study and understand the structure and distribution of the components of the home gardens and
different agro environments.
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CHAPTER IlI

THE INVISIBILIZED CONTRIBUTION OF RURAL HOME GARDENS TO THE

FAMILY FARMS INCOME

1. INTRODUCTION

Home gardens are common and important to the family farms and there is a close
relationship between the yard and the family in charge of maintaining and conséesmg t
(Asfaw, 2001). They can be considered as a type of agroforestry systems (Jose, 2009;
Montagnini, 2006), because they are complex, diverse and multi-stratified, constituted of trees,
shrubs and several annual and perennial crops, and may still have animals, located around the
house (Fernandes & Nair, 1986; Huai & Hamilton, 2009). Generally, the home gardens includ
vegetable garden (where vegetables, medicinal plants, spices and plants usedsimmnitual
traditional ceremonies are grown), orchard, apiary, compost and others (Asfaw, D8§1).
main purpose of this coupg “crops-treesanimals” is the production of food and medical
needs for the family, functioning as systems for consume (Fernandes & Nair, 1986), thus
important for food security and sovereignty . However, the home gardens can alsdegenera
income when selling the surpluses of the production, such as vegetables,nfadisinal,
spices and eggs (Harwood, 1986). The surpluses can also be exchanged with other farmers

(Oliveira, 2015)

Home gardens differ of the systems managed using the Green Revolution technologies,
in monoculture systems, which means simplification and homogenization of the landscape and
the loss of biodiversity. Monoculture makes farmers increasingly dependent on eixipuatsl

(Gutiérrez, Aguilera, & Gonzalez, 2008) and not necessarily more productive.

Monoculture simplify the agroecosystems and cause loss of biodiversity, réépéosi
the ecosystems services such fa®d, raw materials, water (provisioning services) biological
control, erosion prevention and maintenance of soil fertility, carbon sequestratiatoeamgk

(regulating services), habitat for species and maintenance of gehadisity (supporting
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services) (Caballero-Serrano et al., 2016; Cornejo-Latorre, Calderon-Ra®darez-Ramirez,
2014), making plantations more vulnerable to pests and diseases, and increasing dependence on
external inputs such as fertilizers, agrochemicals and genetic materiali (2Q2@9). Therefore,
green revolution generated unsustainability in agriculture. Loss of bistjvafso cause food

and nutritional insecurity, due to reduction of food diversity and quality

Differently, home gardens, in general, follow the principles of agroeccogly are
considered to be sustainable agroecosystems. They make efficient use of the existiogs;esour
promote the development of biological interactions between the different elemettie of
system, maintain and increase biodiversity, and facilitate the use of easibkvailpplies and

practices that ensure human health and ecosystem conservation (Torquebiau, 1992).

Despite of their importance, home gardens are invisible. This invisibilitppedimked
to the, also invisible, work of women. Women are, quite often, responsible for work in the home
garden, and this activity is considered as an extension of domestic work. Women work, is
considered complementary to the work of the male (Gimenes, 2003), even though the
participation of their labors is equal to the men’s, which demonstrates the discrimination against

women.

The study of home gardens can be useful to the processes of transition to sustainable
and environmentally friendly practices. Many farmers around the world are ingokith the
process of transition, incorporating a variety of ecologically sound approahesell as
adopting the agro-ecological production philosophy, that involves the strengtheraladnd
ancient knowledge, disseminating traditional and creole varieties, soil andooagarvation,

and protecting agrobiodiversity (Gliessman, 2014).

Also, in the face of the so-called modern agriculture model, based on monoculture and
in Brazil, especially with attention to exports, the home gardens are invigitleugh its
importance for the subsistence and development of the rural communities. Thislityvisibi
often justified by the fact that it is primarily women who are responsibleddk in the home
garden, and this activity is considered as an extension of domestic work and spaces of
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socialization and cultural recreation for the peasant families, reflected ibsbace of public

policies in favor of these productive spaces.

The studies can also help in develop policies that can support family famers. iln Braz
for instance, programs such as the Food Acquisition Program and the National School Feeding
Program, favored family farming and the home garden production. In the scope of tha@lNation
Policy on Agroecology and Organic Production the Program for the &heelDrganization of
Rural Women was designed. The project is in consonance with this Policy th&ab geemote
agrobiodiversity and socio-biodiversity, to stimulate local experiences in theamsgrvation
and management of plant and animal genetic resources and to promote the economig/autonom

of women (CIAPO, 2013).

Agroecology attempts to decrease the dependence of external inputs on property, fort
that it is necessary to maintain or restore soil fertility and agrol@ity, ensuring production,

especially food, throughout the year (De Schutter, 2010).

The objective of the present study is to analyze the contribution of the home gardens t
the family income using data collected through the Agro-ecological Bookletfisplgithe
objective is to make visible the importance of the home garden and of thenweoonk to the

family farmer’s economy.

2. MATERIAL AND METHODS

2.1. Study area

This study was conducted in 30 properties of family farmers located in the Zona da
Mata, southeastern region of the state of Minas Gerais, Brazil. The Zona das Matated in
the biome of Atlantic Forest, classified as subtropical evergreen or stdreme forest
(Golfari, 1975), one of the five hotspot of biodiversity (Myers et al., 20006yvadays only
8% of the Atlantic Forest remains, due to human impacts. The forest wasdepiapastures,
croplands, mainly coffee, maize, beans, cassava, and sugarcane, among others (Cardoso, Guijt,

Franco, Carvalho, & Ferreira Neto, 2001; Cardoso & Ferrari, 2006). The average temperature of
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Zona da Mata is 18°C, with mean annual precipitations between 1200 and 1800 mm and a
seasonal dry period ranging from two to four months (Golfari, 1975). The soils type are Oxisols,

deep and well drained, but acidic and poor in nutrients (BDMG, 1989).

The region is characterized by the presence of various groups and organizations of
family farmers that, since the end of the 1980s, have been working with @lggeal
principles, in partnership with the CTA-ZM (a Non-governmental Organization) and the Federal

University of Vicosa (Cardoso & Ferrari, 2006).

The properties of family farmers considered in the study are locatednitipalities of
Acaiaca, Araponga, Divino, Ervdlia, Espera Feliz, Orizania, Paula Céandido, Santana do
Manhuacu, Simonésia, Vigosa and Diogo de Vasconcelos. All municipalities, exceptd@iogo
Vasconcelos, belong to the mesoregion of Zona da.Nbédgo de Vasconcelos belongs to the

Metropolitan Mesoregion of Belo Horizonte, bordering with the Zona da Najaré 9.
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Figure 11. Map of Zona da Mata, Minas Gerais, Brazil, with the eleven municipalities where
the home gardens were studied.

The present research was part of the project called “Women and Agroecology in

network” headed by the CTA-ZM and financed by the European Union, that aimed to make
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visible the female work in rural communities, favoring their empowerment and autaramy

strengthened the agro-ecological practices.

2.2. Data collect

Secondary information was used to analyze the socioeconomic importance of the rural
home gardens of the Zona da Mata. The data were obtained by techniciaasCIfAZM
within the program "Women and Agroecology”, who between 2013 and 2015 interviewed 64
farmers and trained them to fill the Agro-ecological Booklet, that imé &f chart, developed
by CTA-ZM that is fulfilled by the women with the information of the daily productionhef
home garden that specifies the destination of the product. In the booklet there aréufons co
to be filled with the amount (kg or unity) of the products that are used fauoe, sold and

donated or exchanged.

Information of size of the family, agricultural practices and destinatibrthe
production was collected by the technicians of the @M\-through field visits and semi-
structures interviews with the women. Also, the booklets were filled fromciMa013 and
November 2015. The values of the production of the home gardens of food production were
recorded daily in the Agro-ecological Booklet by the womEigyre 9. At the end of each
month, they transformed the information of the yield (kg or units, dependifg @irdduct) to
monetary values, with the referential prices in the market of each produgiahdtarvested.
Then, all the information of the Agro-ecological booklet was digitalered stored on an on-

line database developed by the CTA-ZM.

Information of Agro-ecological booklet with data of more than three months was
considered for the present research. From the 64 Agro-ecological booklets delrecused
data from 30 (each one from one family), belonging to the 11 municipalfiadises on Reais,
of both, the production of the home gardens and the minimum wage in, Brazl converted
into US dollar values using the official reports issued by the Central Bank of Brazil. Latgr, usin
Microsoft Excel (2010) the monetary values were processed and analyzed. All the padduct
the Agro-ecological booklet were grouped by municipality and separateduin cfasses
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(Animals and animal origin, plant origin, processed foods and handicrafts) and quantified. The
values of the incomes were categorized by farmer, month, year and destinationoGéidk

was repeated each month.

Agro-ecological Booklet

Production control

Qty. Consumed $ Qty. Donated $ Qty. | Exchanged $ Qty. Sold $

1 kg cowroty 2,00 | 2 kg pork 17,00 12 eggs 4,00 | 5kg lemon 10,00
2un | pumpking | 4,50 2un | lettuce | 2,00 1 cake 5,00
21t milk 4,00 1kg | cheese | 15,00

Figure 12. An adaptation of the Agro-ecological Bookleted by women to take note of their
home garden production, Zona da Mata of Minas Gerais, Brazil

Although relevant, not all the information is accurate. This is a difficulty ia dat
processing, since not all the monthly information corresponded to data of hfitteegardens
surveyed, nor that all the farmers presented data of consecutive months. Bechasetlof t
geometric mean was calculated for each destination and the total valuacHorear, since of
its lower sensitivity than the arithmetic mean to extreme values or outliétsen, the
coefficient of variation was calculated for the values of the total value. Wghvalue, the

percentage of the same was calculated in relation to the minimum wage equivalent to each year.
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3. RESULTS

3.1. Family farmers

None of the families used agrochemicals or synthetic fertilizers on the hantheng
Among the common practices used to manage the soil in their home gardens are bio-fertilization
with manure, humus, green manure, mulch, poultry litter. They also use products from the
property, such ash, eggshell, corn and banana to feed the animals.All women haveean acti
participation in social movements, such as unions of rural workers, women's groups, NGO’s and
religious entities. Their social network allowed them to sale the surpltie gfroduction of

their home gardens to local markets and through federal programs such as PAA and PNAE.

To fill the agro-ecological booklets was considered easy by the women. Thagtdid
indicate greater difficulty in recording their production in the booklets glrewy many of them
mentioned to forget to write down all the products obtained, especially pratiattsvere

exchanged and donated.

3.2.  Diversity

A total number of 140 products were filled in the booklets, being of 107 plegmt-or

products distributed in 97 species and 38 botanical families (
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Tablell., 11 animal-origin products (Tald@) and 21 processed-food products (Table
13). Processed food refers to all those products that are transformed priongiimsusuch as

crushed, cooked, baked, and dehydrated, among others.

The municipality with the most diversity of products was Santana do Manhuahu, wi
73 items, followed by Espera Feliz, and Simonésia with 71 products each. Araponga, recorded
less products, 24 itemsBrassica oleraceaar. acephala Manihot esculentaSechium edule
Allium schoenoprasumLactuca sativaPetroselinum crispurandSolanum gilowere recorded

in all the municipalities, and all of them were destined to all the activities.
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Table 11.. Species and botanical families, municipality and destination of production from home gardens, Zoreg NardstGerais, Brazil

No. Botanical family Scientific name Vernacular name Municipality ® Destination’
1 | Amaranthaceae Beta vulgarid.. Beterraba AC, DV, DI, ER, EF, PC, SM, SM, VI C, DS
2 Beta vulgarisL. var. cicla Acelga PC C,D
3 Spinacia oleraced. Espinafre AC, DV, DI, ER, EF, OR, PC, SM, SM, VI C,D,E, S
Amaryllidaceae Allium ampeloprasurh. var. Alho-poro SM C
4 porrum
5 Allium cepa L. Cebola de cabeca AC, AR, DV, DI, ER, EF, SM, SM, VI C.D,E,S
6 Allium sativurrL. Alho AC, AR, DV, ER, EF, OR, SM, SM C,D
7 Allium schoenoprasurn. Cebolinha AC, AR, DV, DI, ER, EF, OR, PC, SM, SM, VI C,D,E, S
8 | Annonaceae Annona squamosa. Fruto do Conde SM E
Apiaceae Apium graveolens Salséo SM, SM C,D
9
10 Coriandrum sativunt.. Coentro Vi S
11 Daucus carotd.. Cenoura AC, AR, DV, DI, ER, EF, OR, PC, SM, SM C,D,ES
12 Foeniculum vulgare Funcho OR, SM C
13 Petroselinum crispurtMill.) Salsa §in Salsinha) AC, AR, DV, DI, ER, EF, OR, PC, SM, SM, VI C,DE,S
Nym.
14 | Araceae Czlocasia esculent@..) Schott | Cara DV, DI, ER, EF, OR, PC, VI C,D,S
15 Dioscorea alata.. Inhame AC, DI, ER, EF, OR, PC, SM, SM C,D,E,S
Xanthosoma sagittifoliurh. Taioba AC, AR, DI, ER, EF, OR, PC, SM, SM, VI C,D,E, S
16 (Schott)
17 | Arecaceae Cocos nucifera Coco SM C,E
18 Euterpe edulis Palmito SM C

® AC: Acaiaca; AR: Araponga; DV: Diogo de Vasconcellos; DI: Divino; ER: Ervalia; EF: Espera Feliz;i@Rni@; PC: Paula Candido; SM: Santana do Manhuacu; SM:

Simonesia; VI: Vicosa.

° C: Consume; D: Donated; E: Exchanged; S: Sold.

51



19 Euterpe oleracea Acai SM C,D

20 | Asteraceae Arnica montana Arnica DV D

21 Cichorium endivia.. Chicoria (Sin. Escarola) | AC, DV, EF, PC, SM C,D,E, S

22 Cichorium intybud.. Almeiréo AC, DV, DI, ER, EF, OR, PC, SM, VI C,D,E, S

23 Erechtites valerianaefoli®@C.* Capicova DI, SM, VI C S

24 Lactuca canadensis. Almeir&o roxo EF S

25 Lactuca sativd.. Alface AC, AR, DV, DI, ER, EF, OR, PC, SM, SM, VI C,D,E S

26 Mikania glomerata Guaco OR C

27 Smallanthus sonchifolius Batata yacon EF, SM C.D

28 Sonchus oleraceous Serralha DV, DI, EF, OR, PC, SM, VI C.D,E,S

29 | Boraginaceae Symphytum officinale Confrei SM D

30 | Brassicaceae Brassica juncedL.) Coss Mostarda AC, DV, DI, ER, EF, OR, PC, SM, VI C,DE,S
Brassica oleraced.. var. Couve AC, AR, DV, DI, ER, EF, OR, PC, SM, SM, VI C,D,E S

31 acephalaD.C.

32 Brassica oleraced.. var.capitata | Repolho AC, DV, DI, EF, PC, SM, SM C,D,EV
Brassica oleraced. var.italica | Brocolis EF, OR, VI C,D,S

33 Plenck

34 Brassica oleracea&ar. botrytis Couve flor EF, SM, SM C

35 Brassica rapa chinensis Couve chinesa AC C,D,S

36 Eruca satival. Racula DV, EF, PC, VI C,D,E,S

37 Nasturtium officinale Agrido DV, DI, EF, PC, SM CD,S
Brassica oleracea Lvar. capitata | Repolho roxo DV, EF, VI C, S

38 f. rubra

39 | Bromeliaceae Ananas comosus Abacaxi DI, EF, SM, SM C

40 | Cactaceae Pereskia aculeate Ora-pro-nobis AC, AR, DV, EF, OR, PC, SM, SM, VI C,D,E,S

41 | Caricaceae Carica papayd.. Maméao AC, DI, EF, OR, PC, SM, SM C,D

42 | Celastraceae Maytenus ilicifolia Espinheira-santa SM D

43 | Convolvulaceae Ipomea batatas. Batata doce DI, ER, EF, OR, PC, SM, SM C,D,ES
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Cucurbitaceae Citrullus lanatus(Thunb.) Melancia SM C
44 Matsum. & Nakai
45 Cucumis sativuk. Pepino AC, AR, EF, SM, SM C,D
46 Cucurbita pepd.. Abobrinha AC, DI, EF, OR, PC, SM, SM, VI C,D,ES
47 Curcubita maxima Duch. Moranga AC, SM, SM C,D
48 Curcubita moschat®uch. Abobora AC, DV, DI, ER, OR, PC, SM, SM C,D,E S
49 Luffa aegyptiaca Bucha Vegetal SM, SM C,D
50 Sechium edul&w. Chuchu AC, AR, DV, DI, ER, EF, OR, PC, SM, SM, VI C,D,ES
51 | Ebanaceae Diospyros kaki Caqui SM C
52 | Equisetaceae Equisetum arvense Cavalinha SM D
53 | Euphorbiaeae Manihot esculent&rantz* Mandioca AC, AR, DV, DI, ER, EF, OR, PC, SM, SM, VI C.D,E,S
54 | Fabaceae Arachis hypogaea Amendoim ER, OR, PC, SM C, S
55 Phaseolus vulgarik. Feijéo AC, AR, DI, EF, OR, PC, SM, SM, VI C,D,E S
56 Phaseolus vulgarit. Vagem DI, ER, EF, OR, SM C,D,S
Phaseolus vulgarik. var. Feijao carioquinha AC C
57 carioquinha
58 Phaseolus vulgarisar. vermelho | Feijao vermelho AC D, S
5g | Lamiaceae Melissa officinalis Melissa OR C
60 Mentha spicatd.. Hortela AC, OR, SM, SM, VI C,D,Ss
61 Menthax piperita Horteld pimenta AC C
62 Ocimum basilicunt.. Manjericéo AC, SM, VI C,S
63 Rosmarinus officinalig. Alecrim AC, SM, VI CS
64 Stachys lanata Peixinho de horta EF C
65 | Lauraceae Persea americanill. Abacate PC, SM, SM C,D,S
66 | Malpighiaceae Malpighia emarginata Acerola AR, DV, DI, ER, EF, PC, SM, VI C,D,E, S
Malvaceae Abelmoschus esculentls Quiabo AC, AR, DV, DI, ER, EF, OR, PC, SM, SM C,D,E,S
67 (Moench)
68 | Mirtaceae Eugenia stipitata Araca boi SM E
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69 Myrciaria cauliflora Jabuticaba DI, PC, SM, VI C,D,E S
70 Psidium guajava Goiaba AR, DI, ER, EF C,DE
71 | Moraceae Artocarpus heterophyllus Jaca DI E
72 Ficus caricalL. Figo DI, SM, SM C,D,ES
73 Morus nigra Amora DI C
Musaceae Musa acuminatx Musa Banana prata DI, EF, VI C S
74 balbisiana Collagrupo AAA
Musa acuminatx Musa Banana nanica EF, SM C,S
75 balbisianaColla grupo AAB
76 Musaspp. Banana AC, AR, DI, ER, EF, OR, PC, SM, SM, VI C,D,E'S
77 | Oxalidaceae Averrhoa carambola Carambola DI, OR, PC C.D
78 Oxalis acetoselld.. Azedinha AC, VI C,S
79 | Passifloraceae Passiflora edulis Maracuja AC, DI, ER, EF, SM,SM C.D,E,S
80 | Poaceae Cymbopogon citratus Capim limao SM C
81 Saccharum officinarurh. Canade-aglcar EF D
82 Zea mayi.. Milho AC, DI, ER, EF, PC, SM, SM C,D,E S
83 Zea mayd. Milho verde AC, EF, SM, SM C,D
Rosaceae Eriobotrya japonica(Thunb.) Ameixa do Japéao AR C
84 Lindl.
85 Fragaria spp. Morango DV, ER C,D
86 Prunus persicd.. Péssego EF, OR, SM C
g7 | Rubiaceae Coffea arabical.. Café DI, ER, EF, OR, SM, SM, VI C,D,S
88 | Rutaceae Citrus x sinensigL.) Osbeck Laranja AC, DV, DI, OR, PC, SM, SM, VI C,D,E, S
89 Citrus limettioidesTanaka Lima ER, PC C,D
90 Citrus x latifolia Limé&o AC, DV, DI, ER, EF, OR, PC, SM, SM, VI C,D,E S
91 Citrus limetta Liméo doce PC, SM C,D
92 Citrus reticulataBlanco Mexerica AC, DV, DI, ER, EF, OR, PC, SM, SM, VI C,D,E,S
93 Citrus tangerine Tangerina DI, ER, EF, SM, SM C,D
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94 | Sapindacae Litchi chinensisSonn. Lichia DI C

95 | Solanaceae Capsicum annurh. Piment&o DV, DI, EF, OR, PC, SM, VI C,D,ES
96 Capsicum bacatum Pimenta dedo de moga | EF S

97 Capsicum chinende Pimenta biquinho VI S

98 Capsicumrspp. Pimenta AC, DV, EF, PC, SM, SM C,D,E, S
99 Solanum gildRaddi Jilé AC, AR, DV, DI, ER, EF, OR, PC, SM, SM, VI C,D,ES
100 Solanum lycopersicuidill. Tomate AC, DV, DI, ER, EF, OR, PC, SM C,DE,S
101 Lycopersicon pimpinellifoliurh. | Tomatinho AC, DI, EF, PC, SM, SM C,D,S
102 Solanum lycopersicuidill. var. Tomate cereja OR, PC, SM C,D

cercasiforme

103 Solanum melongera Berinjela DV, VI C,DE,S
104 Solanum tuberosuin Batata DI, ER, OR, PC C, DS
105 | Theaceae Camellia sinensi¢L.) Kuntze Cha AC, OR C
106 | Vitaceae Vitis viniferaL. Uva PC C
107 | Zingiberaceae Zingiber officinaleRoscoe Gengibre SM, SM, VI C,D,S
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The botanical family with most diversity of products was Solanaceae, with fé@edif
products (9,26%) corresponding to nine species, followed by the Asteraceae ¥athilgine
products (8,33%) in equal number of species, Brassicaceae with eight products (7,#086) in

species.

The difference between the numbers of species in each family refers to thentliffe
varieties within some species. Some species have more than one variety and were declared as
different products by women, for examplB, vulgaris (two varieties) B. oleracea four
varietieg, P. vulgaris two varietie$, S. lycopersicumyo varietie}, Musaceae (two varieties).

In other cases, for instanc&,. mays(“milho” and “milho verde”) and P. vulgaris(“feijao” e

“vagem”), different products corresponded to different phenological stages of the plant.

In animal-origin there are differences in how the animals are raised. Eggs and range-free
eggs and barn chickens and range-free chickens refer to the production systenmveheaen
system the animals generally are confined in cages, in a range-free systernimids are

allowed to constant access to the outdoors.

With the data in monetary values, the most representative products thabnsuened
by the families are eggs (10,37%) and chicken (8,5%), both classified as aninmporijicts.
For products of plant origin, the most consumed product® avelgaris (7%) and Musa spp.
(5,67%) stand out above the others, and it is necessary to emphasize that in thfslkiueyl
by C. limettioides(5,6%) also obtained representative results. Other important produds are
oleraceavar. acephala (5,21%) pork (4,21%) anill. esculentg4,12%). These all 8 products
represent over the 50% of all the products consumed. For the processed food, the most
significant processed product consumed by the families was corn meal. A th2d pfoducts

are included in this category (91,4%).

56



Table 12. Animal-origin product, municipality and destination of production from home
gardens, Zona da Mata, Minas Gerais, Brazil

Product Common Municipality *° Destination™*
name

Range-free chicken | Frango caipira| AC, DI, ER, EF, OR, PC, SM, SI, VI C,D,E,S

Barn chicken Frango de AR, OR, SI C,D,S
granja

Hen Galinha DI, ER, EF, OR, PC, SI, VI C, S

Rooster Galo AC, DI, EF, PC C,D,S

Milk Leite AC, DI, EF, OR, PC, SM, VI C,DES

Eggs Ovos AC, AR, DI, ER, EF, OR, PC, SM, S, VI| C, D, E, S

Range-free eggs Ovo caipira EF, SI C

Quail egg Ovo de cordnal AR C

Duck Pato ER, EF, PC CD,S

Fish Peixe AC, ER, EF, SM, SI C,DES

Table 13. Processed food products, municipality and destination of production from home
gardens, Zona da Mata, Minas Gerais, Brazil

Product Common name | Municipality *? Destination™
Cake Bolo AC, DI, OR, PC C,D,S
Broa de fuba Broa de fuba DV, DI, OR, PC, VI C,DE,S
Cacarola Cacarola DI C,D,S
Dessert of banwm Doce de banang AR, Sl E,S
Dessert of papaya Doce de mamag AR, SI CD,S
Desserts Doce DI, ER, EF, PC, SI, VI C,D,E, S
Cassava flour Farinha de Sl C,D,E, S
mandioca
Fuba Fuba AC, DV, DI, ER, OR PC, SM, SI C,D,ES
Pig fat Gordura SM C
Butter Manteiga AC, PC C, S
Melado Melado EF D
Cream Nata de leite AC, PC C,D,S
Bread Pao DI, PC, SI C,D,E, S
Cassava starch Polvilho DI, OR, PC, SI C,D,E, S
Cheese Queijo AC, DI, EF, PC, SM C,DE,S
Panela Panela DI, EF C,D,S
Requeijao Requeijao AC, PC, SM, Si C,D,S
Ricotta Ricotta PC C
Donuts Rosquinha AC, DI, OR C,DE,S
Dried tomatoes Tomate seco AC C,D

' AC: Acaiaca; AR: Araponga; DV: Diogo de Vasconcellos; DI: Divino; ER: Ervalia; EF: Espera Feliz;
OR: Orizania; PC: Paula Candido; SM: Santana do Manhuagu; SM: Simonésia; VI: Vicosa.
' C: Consume; D: Donated; E: Exchanged; S: Sold.
2 AC: Acaiaca; AR: Araponga; DV: Diogo de Vasconcellos; DI: Divino; ER: Ervélia; EF: Espera Feliz;
OR: Orizania; PC: Paula Candido; SM: Santana do Manhuagu; SM: Simonésia; VI: Vigosa.
 C: Consume; D: Donated; E: Exchanged; S: Sold.
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In the case of the sold products, cheese is clearly the most important produst in thi
group, and its sales represeshdlmost the 12% of the total. Other important products are milk
(7,6%), barn chicken (6,7%).,. sativa(6,19%), eggs (5,68%), broa de fuba (5,57%) khd
esculenta(5,39%). Together they approach 50% of the total sales of all the products of thi

group. 83% of the products correspond to the other half of the items in this group.

A total of 97 (87,86%) products was donated by the families. Among the donated
products, 50% correspondedGoarabica (15%), followed by Musaspp. (8,7%), barn chicken
(5,18%), eggs (4,8%}. vulgaris(4,8%), cheese (4,32%d3, oleraceavar. acephala(4%) and
L. sativa(3,75%). A total of 57 (40,7%) of the products was exchanged by the families. Among
the exchanged products, 50% were pork meat (26%) followe@ &y mayq7,46%), Allium
cepa(6,65%), broa de fuba (5,48%) af@itrus x sinensig4,6%). They expressed that in the

region is not common to exchange.

In six municipalities (Acaiaca, Araponga, Divino, Espera Feliz, Orizania and
Simonésia), an important amount of handicrafts, mainly made of vegetable fibers, were
recorded in the booklet by the female farmers. The raw material used for theselgvart

products are available in the properties. They also used recycled material for the handicrafts.

3.3. Hidden income

Throughout the year, the greatest production obtained of the home gardendroaturs
February to June, with a notable reduction in the months of winter (fum@ to September)
and from December to February (scholar vacations). On average, home gardens gd8&ated

84,94, 29,79% of the minimum salary per month.

In 2013, on average, the home gardens generated US$105,44 per month. The highest
income per month (US$ 265,53) occurred in May, corresponding to 83.47% of the minimum
Brazilian wage. The lowest incomé&$$39,39) occurred in December, corresponding to
13.61% of the minimum Brazilian wage. (Table).1#he highest value generated was for
consume (51%), followed by sold products (30%) and donation together with Exchange

products (19%)
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In 2014, the range of the percentage of the incomes generated by the home gardens
varied between US$ 75,31 (24,27% of the minimum wage) in February to US$112,14 (39,64%)
in November (Table 13 ome gardens’ monetary values (geometric means) from January
to December. The total value per month was compared (percentage) with the minimu
Brazilian wage, in 2014 able 15). The highest value generated was for sale (45%), followed by

self-consumed products (34%) and donation together with Exchange products (21%).

In 2015, the values ranged between US$ 8,68 (3,17%) in February to US$ 114,51
(46,61%) in March. The highest value generated was for sale (56%), followed-bgrsalimed

products (35%) and donation together with Exchange products (9%) (Table 16

The percentage of the sold production increased from 2013 to 2014 and 2015, whereas

the production for self-consumed and exchanged plus donated production decreased.
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Table 14.Home gardens’ monetary values (geometric means) from March to December. The total value per month was compared (percentage) with the
minimum Brazilian wage, in 2013.

Destination Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Consumed $68,91 $134,58 $157,18 - $24,28 $10,75 $30,99 $112,41  $34,12 $16,00
Donated $37,87 $0,50 $68,45 - $13,20 $9,80 $5,09 $16,32 $3,89 $5,07
Exchanged $0,12 - $48,79 - $2,62 - $0,90 $6,58 $4,88 -
Sold $39,99 - $28,15 $69,98 $16,52 $25,32 $17,29 $42,20 $47,49 $47,37
TOTAL $123,22 $134,85 $265,53 $69,98 $64,92 $58,01 $63,75 $143,29 $91,45 $39,39

Coefficient of

variation 30,01% 6,56% 4,41% - 45,56%  25,41%  42,66% 71,80%  53,91%  116,94%

% of minimum

wage 36,59% 39,78% 83,47% 22,86% 21,92%  20,29% 20,96% 46,54%  31,35% 13,61%

Dollar

exchange rate R$ 2,01 R$ 2,00 R$ 2,13 R$2,22 R$229 R$237 R$ 2,23 R$2,20 R$2,32 R$ 2,34

Minimum wage in Brazil in 2013 corresponded to R$ 678
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Table 15.Home gardens’ monetary values (geometric means) from January to December. The total value per month was compared (percentage) with
the minimum Brazilian wage, in 2014

Destination | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Consumed $39,76  $36,93  $39,93 $4564 $27,89 $44,40 $32,92 $34,71 $40,75 $31,51 $33,42 $32,95
Donated $13,42 $23,53 $18,08  $15,90 $7,65 $14,22 $6,76 $7,40 $11,42  $15,26  $17,49 $9,52

Exchanged $3,42 $4,25 $2,10 $6,75 $13,17  $18,08 $4,23 $4,58 $4,82 $25,82 $13,11 $4,39

Sold $34,08 $17,12 $41,24 $4151  $56,91 $67,94  $50,01 $67,07 $54,83 $53,48  $46,96 $50,23
TOTAL $84,30 $75,31 $96,77 $107,62 $92,31 $116,80 $86,37 $85,71  $95,18 $95,14 $112,14 $88,49
Coefficient 20 2 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
of variation 95,12% 120,99% 147,39% 136,46% 120,59% 75,66% 99,48% 134,17% 88,91% 70,60% 53,26% 95,12%
% of
minimum 28,24% 2427% 30,24% 33,23% 2854% 3552% 27,04% 26,50% 32,21% 31,69% 39,64% 32,46%
wage
Dollar

exchange R$2,43 R$233 R$226 R$224 R$224 R$220 R$227 R$224 R$245 R$241 R$256 R%$2,66
rate

Minimum wage in Brazil in 2014 corresponded to R$ 724
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Table 16.Home gardens’ monetary values (geometric means) from January to November. The total value per month was compared (percentage) with
the minimum Brazilian wage, in 2015.

Destination | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Consumed $43,02 $7,00 $43,70 $29,61 $14,49 $17,04 $11,87 $21,44  $31,97 $8,63 $7,94
Donated $16,40 - $6,86 $6,85 $6,62 $4,19 $5,77 $6,05 $1,72 - $2.,86
Exchanged | $18,08 - - - - - - - - - -
Sold $75,56 $37,84 $4259 $42,20 $29,75 $18,92  $99,61 - $39,34 - -
TOTAL $119,07 $8,68 $114,51 $90,06 $58,39 $40,45 $4155 $54,76 $66,24 $8,63 $10,79
Coefficient | gg 5505 98.73% 38,93% 47,17% 67,40% 88,41% 80,19% 5570% 53,97% - -

of variation

% of

minimum 40,22% 3,17% 46,61% 34,21% 23,55% 15,92% 17,89% 25,34% 33,39% 4,23% 5,27%
wage

Dollar

exchange R$266 R$288 R$321 R$299 R$3,18 R$3,10 R$3,39 R$365 R$397 R%$386 R%$3,85
rate

Minimum wage in Brazil in 2015 corresponded to R$ 788
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4. DISCUSSION

Despite the reduction of biodiversity with the specialization of the agrreuin Brazil,
mainly in the 1980s, home gardens are still productive areas that allow famisrgaiorhave
access to a great variety of products, such as vegetables, fruits, condimergmaigidints,
among others (Vieira & Lee, 2014). The large number of products included in the annotations in
the Agro-ecological booklets helps to know the importance of home gardens not only by
making visible the generation of significant economic income for the familieglduwhen it
allows to know the agrobiodiversity present in the home gardens and to analyze doc#-cul

aspects of rural communities in the Zona da Mata in Minas Gerais.

There are indications that the economic importance of the home gardens is increasing,
that is why the increase of the share of the product sold in the total prochfctiwnproperty.
On the other hand, secondary destinations like donations and exchange kept lower numbers, as

it was indicated by the women, that they are activities non common in the region.

Besides contributing to a great variety of products destined, among othetouses,
varied feeding of the family, the home gardens are very important spabescontribution to
the income of the rural families. Most studies show that the production of home gardens
focused on the family's own consumption, with minor percentages in selling, donation o
exchange. Oliveira (2015), reported that in three productive home gardensdifferant
municipalities in the Zona da Mata, the incomes ranged average values between R$ 189,70 to
R$ 906,98 per month along October 2013 to September 2014. Although having used the Agro
ecological booklets, those farmers did not record any information concerning abourtgextha
product, because in general, they donate products that in some situationsiaed reitin other
product, so they do not consider as an exchanged product. Vieira & Lee (2014) registered, from
a total of 40 family farmers assessed in the municipality of ltapuranga, Gotag, @entral
Western of Brazil, a mean value of incomes of R$ 420,70 per month. In spite of any product
was declared as donated or exchanged, 33 farmers declared to sell surplus thatl average

R$183,30, equals to 43% of the total of the production in the home gardens.
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The production in the home gardens, as well as the number of products could be
underestimated in the present research, because the women did not recorded all thee product
from their home garden. In the rural area it is not common to registerdataction of the
home gardens, but after starting with the project of the Agro-ecological boakiembegan to
notice the importance of their spaces in the family economy. It is hecessarklightithat one
of the possible causes of the reduction of production between the months af May is due
to the fact that it is the coffee harvest season, in which practically all the family labor ie@&ngag
in this activity, being the management of the secondary home garden even for theofvtmen

house.

Also, it demonstrates that high biodiversity is a common pattern in home gardens. The
total number of products (140 in total, 108 plant-origin, 11 animalroiagd 21 processed
food) is similar with the biodiversity found by other authors in the regiosixlhome gardens,
in the municipalities of Acaiaca, Divino and Espera Feliz, Oliveira (2@istified 160 vegetal
species; In five home gardens, of Visconde do Rio Branco, also in Zona da Mdinaef

Gerais, Tonini, (2013) identified 155 species, of 65 botanical families.

Besides contributing to the maintenance of biodiversity, the home gardens are important
for the food security and sovereignty. Boone & Taylor (2016) suggest that home sgarden
contribute positively to food security and sovereignty since the production ofuhiésallows
a high diversity of food, where peasants themselves have the ability to define bgvtheir
dietary needs what plant species plants and what species animals to breed, Gard ghtsfy
their nutritional needs with foods with a high cultural significancegratiieg to the premises of

the Declaration of TIxcala of tH&/ia Campesinain 1996.

It is also important to highlight that the importance of the home gardens of Mina
Gerais dates back to the 18th century, when thousands of people began to pbpulate t
territories of the current state of Minas Gerais, attracted by the digcolvzdeposits of various
minerals. Due to the migration of people from several points in Brazil, assviie influence

of indigenous populations of the region and the arrival of Europeans (mainly from Portugal) and
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African slaves, several products started to be part of the traditionaryutiMinas Gerais and

due to the difficulty of mobilization between the different settlemehéshome gardens were

the ideal places for the planting of vegetable species and the raising of smalkamime need

to produce easte-grow food and small animals and low maintenance costs in small spaces has
determined that species such as cassava, yam, cabbage, corn, beans, bananas, guava, jabuticab
among others, and animals such as chickens and pigs are fundamental ingredients in the cuisine
of Minas Gerais (Bazote, 2013). In this case, in the colonial MinasCGafrée pig meat and

grease was very much desired, a tradition that has been maintained until tirodsrmwhere

pork is considered a precious product, so much so that meat donation is common of pork to the
neighbors as a sign of affection and way to strengthen the bonds of friendship in the community

(Meneses, 2004

One aspect for why the house is an important component in home gardens is its function
in the processing of certain products such as seasonal fruits (e.g. jadoaticguava) and milk
to avoid their rapid decomposition and to be able to conserve them for a longer peinag of t
with the production of fruit pastes and fermented beverages with the fruit ¢b%rz014) and

several kinds of cheese with the milk, as well as fuba or cassava flour.

5. CONCLUSIONS

The high diversity present in home gardens supplies a significant number of products fo
the family consumption, many of which are almost exclusively produced in thenoafaund
in markets or in conventional stores. These are products of high quality, as the home gardens are
managed without external inputs, such as pesticide. In addition, the hightgiigers utmost

importance in the conservation of native varieties and in non-conventional food plants.

Despite having as main objective the consumption of food for the family, loglugiivity
allows obtaining surpluses that are important sources of additional income that bHemefit
economy of rural families, but the contribution of the home gardens go far beyond the economi
aspects. The high diversity is of utmost importance in the conservation & vatigties and in
non-conventional food plangnd also motivates the recycling of organic material as well as the
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coverage of the soil, the non-use of synthetic substances such as fertilizers and pfstarides
the conservation of soil and improve its fertility, contributing with emmnental factors
Likewise, the high diversity of products that can be obtained from the home gatderssthé
conservation of the culinary traditions of the people of Minas Gerais, resiséngggressive

external intervention in the eating habits of the communities.

Finally, the Agro-ecological booklet, despite presenting problems in the accurdleg of
information, turned out to be a very important tool that allows visualitisgenvironmental,
economic and socio-cultural importance of the home gardens in the rural communities of t

Zona da Mata of Minas Gerais.
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CHAPTER IV

GENERAL CONSIDERATIONS

Home gardens are productive systems that, although they are of small extensibn, fulfi
important functions in favor of the rural families as well as the environnidm. common
pattern of the structure of the home gardens of the Zona Da Mata in Minas &emstituted
by a house, which functions as a central axis where around it areas suchesseite as a
meeting place with the community and for the drying of grains (coffee, corn ansl ineanly),
a specific planting area for ornamental species, a yard for vegetables and condiments, an
orchard for shrubs and fruit trees, a space for medicinal plants (which may beatasswith
yard and condimentgnd finally the spaces destined to the breeding of small and easy to use

animals such as chickens, ducks, pigs.

The field visits resulted in interesting values for agrobiodiversity, ifyerg 246 plant
species (81 families) and six domestic animal species (six families)hichwe0% of the
species found in the visited home gardens are of herbaceous growth, 15% anb gfr@ivth
and 25% are of arboreal growth, noting that these home gardens were estabfisivegbars
ago, with low and medium tree strata which were confirmed with the work ditime¢he laser

scanner.

Most of the identified species were classified as food, but also medicinal and
ornamental species were included as important species for the families vidgedit is
important to note that 43 species are used for two uses. Farmers are awarenpbrtance of
conservation of the biodiversity, as a source of additional income, ensuring a teupfay of
food and other products, as well as ecological benefits such as keepingl tbeved for
water retention and maintenance of the natural fertility of the soil,rasdu conservation of

traditional species.

Finally, with laser scanner it was possible to estimate the height of randelatted

plants in the homegarden and thus try to visualize the different strata presbathonie
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garden. In this study it was observed the presence of individuals in the lowedindmstrata,

and absence of plants in upper strata (above 15 meters).

Talking about the Agro-ecological Booklet, it ia very important tool that makes it
possible to highlight the contribution of home gardens to the economy of family sarmer
women's agricultural work, since women are the leaders of activities indtesse as well as

gives an idea of the diversity of products generated.

During the three years of research with the Agro-ecological Bookletlyféanmers
were benefited from the production of their home gardens with an average value aff 30%
basic salary in Brazil. Unlike monocultures of family farmers, the producfitilwroe gardens
is permanent during the 12 months of the year and, and even though there are Higlvs and
production, it is undoubtedly that home gardens contribute significemtigduce poverty fo

rural communities despite being relatively small areas compared to the rest of thgyproper

In the booklets were registered 140 different products, of which 108 are of Jegetab
origin, 11 of animal origin and 21 are processed products. In addition, some wonken ther
manufacture of handicrafts, often made with recycled material from home garderaeand
destined for sale or donation, allowing strengthening interpersonal relghensgtih other

people in the community.

The results of the two previous chapters confirm the importance of home gardens,
basically work managed by a female hand, in collaboration to support the nebdgarhily.
On the other hand, the food habits of the rural mining families are tegflét the similarities
between the species declared in the booklets and by the women farmers. There are 87 vegetal
species and four animal species common between the two parts of the researcls, ldadlyit i
that the number of similar species is greater if the women in charge of redbreliimformation
in the booklets do not forget to do so, as they mentioned in the interviewthai@®TAZM
working group because most of the species detailed in the booklets arefeddimg type ,

having few use of medicines and other uses, so it is also recommended tetgmonend to
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women farmers do not forget to note species of home garden intended for diffsremwhen

feeding.
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