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RESUMO

Perda de habitat e mudangas na estrutura da pais#geefeitos resultantes da fragmentacao
florestal e podem afetar de maneira negativa psosescologicos, como a reproducao de
plantas e polinizacdo. Nossa hipbtese é que pai@ned estrutura da paisagem (area do
fragmento, proximidade, porcentagem de cobertugeta¢ da paisagem — floresta nativa,
matriz de café, cana e pastagem e formato do friaigmne caracteristicas estruturais da planta
(circunferéncia na altura do solo, circunferén@aahura do peito, altura da planta, volume da
copa) e do seu habitat (altura do dossel, perftload, distancia do individuo mais proximo e
distancia do individuo coespecifico) afetam a pgaddude flores e frutos e o niumero de
visitas florais de uma planta florestal. N6s ansstys 160 individuos de uma planta
florestal, Psychotria vellosianaem oito paisagens (raio de 1000m), cada uma slessa
paisagens centrada em um fragmento florestal (@@iduos por fragmento). Aplicamos o
modelo linear generalizado e critério de informad@&oAkaike, para selecionar os melhores
modelos que explicam as relagbes entre a reprodiggiglantas com: i) os parametros da
paisagem e ii) medidas de caracteristicas estisitdes plantas e do seu habitat. Nossos
resultados indicam que o namero de visitas flaaasproducéo de flores e frutos sdo afetados
pelo tipo de matriz. Aléem disso, o numero total \dsitas florais é influenciado pela
porcentagem de floresta concomitantemente a p@gemt de matriz de café. A producao de
frutos também ¢é afetada pela complexidade da paisagltura do individuo e pelo grau de
agregacdo da populacdo de plantas. A partir dessetados, nés podemos concluir que
caracteristicas da paisagem sao importantes pailicaxa reproducdo das plantas. As
informacgdes geradas poderao contribuir para o phe@ento da lacuna no conhecimento a
respeito da influéncia da matriz sobre plantasoeqasos ecoldgicos. Além de poderem ser
usadas em recomendacfes destinadas a produtoaes tamadores de decisédo e politicas
publicas, como por exemplo, para informar qual tipomatriz deve ser usada em paisagens

fragmentadas para ajudar a manter ou aumentadagéo de frutos de plantas florestais.

Palavras chave: fragmentacéo, cobertura florestkiz, sucesso reprodutivo das plantas,

polinizacéo.



ABSTRACT

Habitat loss and changes in the landscape struettgeeffects that results of the forest
fragmentation and can negative affect ecologicalcgsses, as plant reproduction and
pollination. We hypothesized that the landscapeictire parameters (fragment area,
proximity, percentage of landscape vegetation coveative forest, coffee, sugarcane and
pasture matrix, and fragment shape) and structuchlracteristics of plant
(heightstemcircumference, circumfereneg breasheight, plant height and/olume of
crown) and its habitat characteristics (canopy liteigertical profile, distance to the nearest
individual and distance to the nearest conspedifdividual) affect the flower and fruit
production and number of floral visits of foresami. We sampled 160 individuals of a forest
plant, Psychotria vellosianain eight landscapes (1000m radius), centered eaehin one
fragment, with 20 individuals per fragment. And applied a general linear model and
Akaike information criterion to select the best ralzdthat explains relations among plant
reproduction with i) landscape and patch parametes i) measurements of structural
characteristics of the plants and its habitat. \Genél that the number of floral visits and
flower and fruit production are affected by the mxatype. Furthermore the total number of
floral visits is influenced by the percentage afefst concomitantly with percentage of coffee
matrix. And fruit production is affected by landpeacomplexity, size of individual plant and
degree of aggregation of the plant population. Fthese findings, we may conclude that
landscapes characteristics are important to expglenplant reproduction. The information
generated may contribute to the theoretical gaknowledge on the influence of matrix on
plants and on ecological process. In addition, tbag be used in recommendations to
farmers, decision makers and public policies, toeinform what type of matrix should be
used in fragmented landscape to help to maintaimprove the fruit production of forest

plants.

Keywords: fragmentation, forest cover, matrix, plaimess, pollination.
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1 INTRODUCAO GERAL

1.1PREAMBULO

A presente dissertacdo avalia o efeito da estrudargpaisagem e de caracteristicas locais
(planta e habitat) sobre processos ecolégicosddegéao das plantas e polinizacdo) em uma
regido altamente fragmentada. Essas relacdes afda pouco exploradas na literatura,
principalmente no que diz respeito a resposta ldextgs ao tipo de matriz. Como em locais como
o estudado, na regido de Mata Atlantica, a faixguntidade de habitat se encontra em niveis
extremamente criticos, torna-se importante enteodpre estd acontecendo com as espécies que
estdo sobrevivendo neste ambiente, a fim de gerdrecimento e informagdes que ajudem em

gquestdes de conservacao e restauracao.

1.2PARAMETROS ESTRUTURAIS DE PAISAGEM E SUA INFLUENCIBOBRE
PROCESSOS REPRODUTIVOS DAS PLANTAS

A Ecologia de Paisagens é uma ciéncia recenteidsung Europa entre 1930 e 1940. Sua
abordagem inicial foi impulsionada essencialmemtegesquisadores geografos e focava na
percepcéo, uso e ordenamento do espaco de vidardenin (NAVEH, 1982; TURNER,
2001). ApO6s o surgimento de duas teorias pion@jtasrelacionavam padrdes espaciais e
processos ecologicos, a Teoria do Equilibrio Diéngm llhas (MACARTHUR; WILSON,
1967) e a Teoria de Metapopulacdes (LEVINS, 196%cologia de Paisagem recebeu um
enfoque mais biocéntrico (METZGER, 2001; RICKETT&)01; THEOBALD, 2006;
TURNER, 2005; WIENS; MOSS, 2005;). E dentro desintexto, pode ser definida sob a
Otica das duas abordagens: a geografica e a ecaldfi geogréafica enfatiza o estudo da
influéncia antrépica sobre a paisagem e a gestatewiorio, e a ecoldgica destaca a
importancia do contexto espacial sobre 0s processuégicos e a relevancia destas relacdes
no contexto de conservacao biolégica (METZGER, 20@1VELLO; METZGER, 2007).

Pode se afirmar que, a Ecologia de Paisagem teno éooo principal uma unidade

espacializada, heterogénea, composta de um mataicoidades interativas (unidades de uso
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e ocupacdo da terra, cobertura vegetal) e integpadi® caracteristicas fisicas, bioldgicas e
antropicas em determinada regido - a paisagem (MEER, 1999; TROPPMAIR, 2000). A
estrutura da paisagem pode ser definida pela &veaa e disposicdo espacial (grau de
fragmentacao e de isolamento, por exemplo) (FORMP®5; METZGER, 2001; OPDAM
et al., 1993) das unidades interativas.

Processos antropicos como a fragmentacdo de habitgiem a continuidade das
unidades interativas da paisagem (ecossistematades de vegetacdo) (LORD; NORTON,
1990) e modificam sua estrutura (METZGER, 1999%ab8udanca na estrutura da paisagem
pode resultar em alteragdes no microclima, na solinecia e deslocamento das espécies, na
composicao e diversidade das comunidades e comgeqente, em processos ecologicos,
como a reproducdo vegetal (BREITBACH et al., 20@@ULSON et al., 2008; METZGER,
1999). Assim, acredita-se que alteragcbes em par@sndé paisagem, como diminuicdo na
area de habitat (area do fragmento, cobertura getagdo nativa), modificacdes na forma do
remanescente, no grau de isolamento entre eles, ddétipo de matriz circundante, podem
influenciar de forma direta ou indireta a reproducias plantas (polinizacdo, producao de
frutos e sementes) (BREITBACH et al., 2012; FISCHERIDENMAYER, 2007; JULES,;
SHAHANI, 2003).

1.2.1 Area do fragmento

A fragmentacdo florestal resulta na subdivisdordasacontinuas de floresta nativa em
manchas ou fragmentos florestais menores e isola@ed COVE et al.,, 1986).
Concomitantemente, a reducdo de tamanho de argeasnaode ocorrer a perda de habitat e
assim um depauperamento dos processos ecologmus, & reproducao das plantas. Como a
area do fragmento fica menor do que as areas nenimegessarias para a sobrevivéncia das
populacdes de plantas e polinizadores (FORMAN ¢t1876; SAUNDERS et al., 1991),
pode ocorrer uma diminuicdo da abundancia, rigedzadiversidade desses organismos bem
como mudancas em suas distribuicdes (capacidadesplersao) (GIBBS, 1998; GUTHERY
et al., 2001; STEFFAN-DEWENTER et al., 2002). Adtigies no comportamento dos
polinizadores, que podem prejudicar as taxas dessocde forrageamento (MAHAN;
YAHNER, 1999) também sdo esperadas com a reducdantenho do fragmento, além de
reducdo do numero de plantas compativeis (deviderer densidade de plantas e flores) nos
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fragmentos (AIZEN; FEINSINGER, 1994a; GRIFFIN; ECRE, 2003; WAGENIUS et al.,
2007). Todas essas consequéncias negativas podemzirina limitacdo de pdlen e
consequentemente afetar a polinizagdo e o sucegmsodutivo das plantas (AIZEN;
FEINSINGER, 1994a, 1994b; FAHRIG, 2003; KURKI et, &000; VAMOSI et al., 2006;
VIANA et al., 2012).

Algumas espécies sao mais sensiveis a reducamedadd fragmento e a mudancas
microclimaticas, enquanto outras sdo mais tolesaat@spacos abertos, como pastagens e
areas urbanas (KRAUSS et al., 2003; WETHERED; LAWRS803). As abelhas, por
exemplo, respondem de maneira diferente ao efaifeagmentacdo de acordo com a espécie.
Nos projetos “Insetos e Aves” e “Restauna”, quedsstam os efeitos da fragmentacdo sobre
grupos de visitantes florais, foi verificado umanmeriqueza de espécies de abelhas sem
ferrdo nos fragmentos menores, jA que algumas iespée abelhas desse grupo sao
encontradas somente em fragmentos maiores Ngtipona quadrifasciata e Trigona
fulviventrig. A presenca de outras abelhas sem feriMeligona quadrifasciatp estava
condicionada a estrutura vegetacional (riquezasgéates e altura de arvores); ao ambiente
de interior dos fragmentosCéphalotrigona captada ou ainda a areas ndo urbanizadas
(Geotrigona subterrangaOu seja, abelhas da espéGiesubterraneaque fazem ninhos no
solo, de preferéncia ndo impermeabilizado, sdo reramas dentro e fora de fragmentos,
desde que estes estejam em areas nao urbaniza&MBARDI; OLIVEIRA, 2005).

J& as abelhas da subtribo Euglossina, nesse masmao etenderam a apresentar menor
rigueza de espécies quando a area central (subteadtea de borda) dos fragmentos da
Regido Metropolitana de Belo Horizonte foram redagi Quando esses fragmentos menores
estavam préoximos (menos de 500m) de outros maiesss, tendéncia foi amenizada e uma
rigueza maior de espécies foi encontrada nos resnantes pequenos (RAMBALDI,
OLIVEIRA, 2005). Dentro desse contexto, fica evideque a area do fragmento é um dos
parametros mais importantes para explicar variagdesqueza, diversidade das espécies e
nas interacdes ecologicas (por exemplo, insetdgjlanogo, a area pode ser considerada uma
métrica relevante para estudos dos efeitos dat@strda paisagem sobre a reproducdo das
plantas.

1.2.2 Formato dos fragmentos
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A forma do fragmento interfere na proporcdo da&wea de borda (METZGER, 2003),
sendo que quanto mais alongado e irregular ele nfafor serd o efeito de borda
(MCGARIGAL; MARKS, 1995; MURCIA, 1995). O aumentoadborda, devido a
fragmentacdo florestal, pode fazer com que a des#rat do fragmento se torne menos
protegida de fatores externos e fique mais proxamamatriz circundante (ambientes
estruturalmente diferentes das florestas), o gquie prausar modificagdes nas condicOes
abidticas do fragmento (MCGARIGAL; MARKS, 1995; MEGER, 1999; MURCIA, 1995).
Essas modificagbes abiodticas podem estimular madang estrutura florestal da borda, na
composicao de espécies do fragmento e nas interacdoggicas (MURCIA, 1995).

As alteracbes na estrutura florestal da borda podeworrer porque mudancas
microclimaticas sdo capazes de interferir no cnesoto, na mortalidade, na abundancia e na
distribuicdo das plantas deste novo ambiente (MWRAI995). Ja as modificacbes na
composicado de espécies sdo esperadas, porque otautieearea de borda pode alterar a
permeabilidade do fragmento a espécies exoticamdj@io da entrada), o que pode
representar uma ameaca as espécies originalmeesenpes nos remanescentes (HILL;
CURRAN, 2001; SAUNDERS et al1991; TURNER; CORLETT, 1996). Além disso, com
aumento do efeito de borda sdo esperadas modifisag interacdes ecoldgicas (MURCIA,
1995), como na polinizacédo (AIZEN; FEINSINGER, 1898AUNDERS et al.1991) pois,
algumas espécies de polinizadores, principalmesttas, sdo influenciados por variacoes na
temperatura e umidade (HERRERA, 1995), e suasdatieis dependem de um microclima
apropriado dentro da flor e do ambiente (CORBETQ0)9 Essas mudancas, reducdo de
espécies (plantas e polinizadores) e modificac@@scamportamento dos polinizadores,
podem resultar em diminuicdo das taxas de visitecda quantidade e qualidade do pdlen
gue chega ao estigma das flores e consequentemantprejuizo no sucesso reprodutivo das
plantas (AIZEN; FEINSINGER, 1994a; HERRERA, 2000ABER; PRICE, 1991).

A partir dos dados acima, pode-se presumir quendim do fragmento € um parametro
importante para estudar a influéncia do contextgpaiagagem sobre processos ecologicos,
como a reproducdo das plantas. E entre os indieegjuantificam esse parametro, pode-se
citar o indice de forma média ponderado pela &&d\MSI) que calcula a complexidade dos
remanescentes da paisagem realizando uma médiarpdadpela area. O valor do indice é
igual a 1 quando todos os remanescentes sdo ceswWaumenta a medida que as formas dos

fragmentos ficam mais complexas e as areas mdMd@SARIGAL; MARKS, 1995).



15

1.2.3 Distancia entre fragmentos

A distancia entre os remanescentes florestaisa(isahto) € um dos fatores responsaveis
pela: conectividade (capacidade da paisagem dktdadluxos biolégicos de organismos)
(URBAN; SHUGART, 1986) entre os fragmentos e habitéio fragmentados e influencia as
taxas de dispersdo, imigracdo e recolonizacdo dommescentes (HAILA et al., 1993).
Imigrantes contribuem demografica e geneticamerdea gopulacbes dos fragmentos
aumentando o tamanho e a aptidao de suas popul@REsVN; KODRIC-BROWN, 1977).
Assim, em geral, € esperado que espécies de plantatros organismos em fragmentos
menos isolados e/ou em paisagens mais conectaftasnsmenos problemas de trocas
génicas e declinio populacional (LAURENCE; VASCONGCE, 2009; RAMBALDI;
OLIVEIRA, 2005).

A dificuldade de movimentacdo de organismos emaignfientos é proporcional ao grau
de isolamento, ao nivel de resisténcia da matrauedante e do organismo em questéo. Por
exemplo, algumas aves podem movimentar-se entggnématos mesmo em situacdes de
conectividade reduzida; grandes vertebrados pod&oné&ar maior resisténcia e pequenos
mamiferos, em geral, demonstram padrdes intermesli@AMBALDI; OLIVEIRA, 2005).

Ja o isolamento espacial de espécies de arvores pumtlificar a atividade de
polinizadores reduzindo a densidade de recursosatares e aumentando a distancia entre
esses recursos (SIH; BALTUS, 1987). A reducéo darses florais resulta em viagens com
distancias mais longas, entre areas de descankmentacio, e frequentemente resulta no
deslocamento de polinizadores por areas menosafeeisy por exemplo, areas dominadas por
agricultura (KEARNS et al., 1998). Quando a distérentre plantas é maior que a &rea de
vida de polinizadores, a densidade deles dimimés areas que sofreram distlrbios e isto
resultara em menos visitas (KEARNS et al., 1998)nRadores especialistas, que sdo menos
flexiveis na exploracdo de recursos alimentaresosdonais suscetiveis a extincdo local
(COSSON et al., 1999; ESTRADA et al., 1993; STON&Ril., 2002). Logo, o isolamento
entre remanescentes pode influenciar a diversidadgmlinizadores e seu comportamento de
forrageamento e consequentemente 0 sucesso rdpood@utsistemas de cruzamento das
plantas que eles polinizam (AIZEN; FEINSINGER, 19BYCHS et al., 2003; QUESADA et
al., 2003). Portanto, a distancia entre fragmergode ser considerada um parametro
importante para ajudar a explicar mudancas na degém das plantas devido a mudangas no

contexto da paisagem.
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1.2.4 Matriz

Matrizes sdo areas que antes eram cobertas pdagégeatural e agora sdo mosaicos de
habitats modificados pelo homem que circundam agnfentos florestais, por exemplo:
pastagens, plantacbes, florestas em regeneragéadasse areas urbanas (WIENS et al.,
1985). Antes, a matriz era considerada sem relevaacologica, pois era vista como
homogénea e desabitada (JULES; SHAHANI, 2003; RITKE, 2001). Contudo, apés
varios estudos, verificou-se que ela é um eleménfmortante da paisagem, pois pode
influenciar relacbes troficas, habitat, movimentacéle organismos, reproducdo e
forrageamento.

Diferentes tipos de matriz podem influenciar naligade do fragmento florestal devido a
(i) condicBes abioticas: por exemplo, as caradiessstopograficas, edaficas, microcliméticas
de cada tipo de matriz, podem determinar a com@ose& distribuicdo de plantas nos
fragmentos (WIENS et al., 1985); (ii) ambiente dansicdo: plantas da matriz podem
interagir com plantas da borda do fragmento ao edimpor luz, agua, nutrientes e espaco ou
funcionar como atragdo adicional a animais comaredgdispersores e polinizadores. A
matriz também pode influenciar o fluxo de agua,twes fogo no interior dos fragmentos
(GASCON et al,, 2000; JULES; SHAHANI, 2003; PICKETTADENASSO, 1995;
WEATHERS et al., 2001; WIENS et al., 1985). O fagwiado na matriz pode penetrar 0os
fragmentos e diminuir a cobertura vegetal, aumemsaareas de solo exposto e provocar a
morte das plantas das bordas adjacentes, altesaesioutura e a dinamica das populagdes de
plantas e outros organismos (COCHRANE; LAURANCEP20GASCON et al., 2000;
SANAIOTTI; MAGNUSSON, 1995; SCARIOT et al., 2005).

Além disso, diferentes usos da matriz podem estdaciopnados ao aumento ou
diminuicdo das areas dos fragmentos (HAYNES et281Q7), a conectividade entre eles
(BENDER; FAHRIG, 2005), a utilizacdo pelos organmsnde corredores e stepping-stones
(areas de vegetacdo que podem permitir o fluxondaziduos) (BAUM et al., 2004) e a
natureza da borda (HODGSON et al., 2007). Quaniormaasemelhanca da matriz ao habitat
do remanescente, maior a conectividade funcior@s@o entre populacbes de diferentes
remanescentes) (ANDERSON et al., 2007; MEDELLINakt 2000; RICKETTS, 2001;
TAYLOR et al.,, 1993). Logo, cada tipo de matriz podfluenciar de maneira diferente
movimentos de polinizadores, dispersores de semanteerbivoros (JULES; SHAHANI,
2003).
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O tipo de vegetacdo da matriz é responsavel petwartho do poro do filtro no
movimento dos individuos (MURPHY; LOVETT-DOUST, 200 Enquanto florestas
secundarias permitem maior movimentacdo de orgasisemtre 0S remanescentes, por
possuir a estrutura da vegetacdo mais semelhadtes dragmentos, as matrizes de pasto
podem impedir grande parte desse movimento (GASE@OAI., 1999). Assim, acredita-se
que algumas matrizes sdo mais favoraveis a faurilmr@gta do que outras. No Amazonas,
observou-se que florestas secundarias dominadas Gmmropia sp (STOUFFER;
BIERREGAARD, 1995) eCecropia sciadophylldMart. (STOUFFER et al.2006) foram
mais utilizadas por espécies de passaros (STOUFEERal., 2006; STOUFFER,;
BIERREGAARD, 1995), sapos (TOCHER, 1998) e formjgis que as florestas secundarias
dominadas poWismia (exemplo:V. guianensegAubl.) Choisy,V. japurensisReich. eV.
cayennensiglacq.) Pers.) que sdo mais baixas e estruturs@memos diversa (MESQUITA
et al.,2001). Outro trabalho mostrou que a abundanciadetaequenos mamiferos foi maior
em matriz antropica com cobertura florestal (pleiés de eucalipto) do que nas sem
cobertura florestal (areas de agricultura e ares com construcdes) (UMETSU, 2005).

Matrizes de diferentes composi¢cdes geralmenteupassnicroclimas distintos (maior
temperatura e luminosidade, menor umidade) em &elaps fragmentos. Desta forma,
acredita-se que elas possam afetar as fenofasetadéass, como por exemplo, a floracdo, que
depende diretamente da quantidade de luz e aidagiifo, que esta relacionada a
disponibilidade de polinizadores que transitam $elaatrizes para ter acesso aos
remanescentes (JULES; SHAHANI, 2003). Plantas daizpnaambém podem proporcionar
uma atracao adicional, que pode aumentar ou dimjdevido a competicdo) a quantidade de
polinizadores e taxas de polinizacdo das plantas fdagmentos adjacentes (JULES;
SHAHANI, 2003; QUINTERO, 2010)Matrizes diferentes, portanto, poderao interfaor
sucesso reprodutivo de plantas em fragmentos atrdeé dois caminhos. Primeiro, ao
modificar variaveis abioticas, e segundo, ao afetasobrevivéncia, a abundéancia e
movimentacdo de visitantes florais e a polinizagddZEN; FEINSINGER, 1994;
HERRERA, 2000; RAMBALDI; OLIVEIRA, 2005).

Muitos estudos apontaram os efeitos negativos|etédi®s das matrizes antropicas
sobre populacdes de plantas e animais (MVONTERO-@ART: VILA, 2012; KEARNS et
al., 1998), enquanto outros indicam que elas podenesentar consequéncias positivas
(JULES; SHAHANI, 2003). Por exemplo, em um estudbre a reproducdo de uma planta,
verificou-se que efeitos negativos do aumento doerd de predadores de sementes devido a
matriz foram compensados pelo acréscimo da visitadds polinizadores (STEFFAN-
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DEWENTER et al., 2002). Outros fatores importarseserem levados em consideragéo
dentro do contexto de matrizes sdo as mudancasota®mdJULES; SHAHANI, 2003). A
maior parte dos remanescentes florestais ndo éndacla por um tipo “fixo” de matriz, mas
por habitats em constantes conversdes, tanto floémtias antropicas quanto naturais. Pode
ocorrer uma conversdo de uma area em abandono gmareultura ou pastagem e
posteriormente reconversdo para abandono ou regéede florestas (CARROLL et al.,
1990; RUDEL; HOROWITZ, 1993). As mudancas tempornad matriz sdo importantes
porque a qualidade da matriz, que tem potenciahfligenciar a dinamica dos fragmentos,
pode ser alterada a medida que a matriz muda. Assipermeabilidade da matriz a
polinizadores, dispersores, também pode variar erapd e ocasionar mudancas na
reproducéo de algumas plantas (JULES; SHAHANI, 2003

Como a matriz pode influenciar a diversidade, eagléncia e a reproducdo de muitas
espécies, € relevante inclui-la em estudos de &atapdo e paisagem, e a partir desses,
contribuir para a criacdo de métodos que diminuampacto no ecossistema, causado pelo
uso do solo (RICKETTS, 2001; LAURANCE, 2008).

1.2.5 Caracteristicas locais

Além dos parametros de paisagem, citados antenenalgumas caracteristicas locais
relacionadas a estrutura da planta e ao habitdiéienpodem influenciar a reproducéo de
plantas florestais (P1ZO; ALMEIDA-NETO, 2009). Oraanto de medidas estruturais como
CAS (circunferéncia do caule na altura do solo)PQaircunferéncia do caule na altura do
peito), altura da planta e volume da copa podentuantiar de maneira positiva na
reproducdo da planta (SOARES, 2011). Assim, plapgencentes a mesma espécie, mas
com tamanhos distintos, podem apresentar diferare@soducao de flores e frutos, devido a
alocacéo de recursos. Enquanto plantas menores@nveseus recursos na producgéo de raiz e
folhas, as plantas maiores alocam os recursos riisge na reproducdo. Logo, plantas
maiores tendem a produzir mais flores, atrair rpalsizadores e consequentemente produzir
mais frutos (CHARLESWORTH; LEON, 1976; PINERO et 4982; OSADA et al., 2002).

Caracteristicas do habitat, relacionadas indiretdéena quantidade de luz que chega a
planta, também devem influenciar a reproducdo detgd florestais (SOARES, 2011).
Quanto maior a altura do dossel acima da planttqunenor o perfil vertical da vegetacéo
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(numero de vezes que uma vara de 6m, toca a végesagna do individuo focal) e menor a
distancia do individuo de planta mais proximo d@adedo, maior a incidéncia de luz sobre a
planta focal. E, por conseguinte, maior a prodwgdores e frutos, pois a luz e temperatura
sao indutores destas fenofases (WRIGHT; VAN SHAISQ4).

O grau de agregacdo da populagdo de plantas tandeem afetar a reproducao
(BLENDINGER et al., 2008; CARLO; MORALES, 2008). aumento da distancia entre
individuos coespecificos pode ter um efeito paositia producédo de flor, devido a maior
luminosidade e um efeito positivo ou negativo nadpgao de frutos (WRIGHT; VAN
SHAIK, 1994). Positivo, porque plantas pertenceat@sesma espécie, mas distantes uma da
outra, irdo competir menos por polinizadores déranfase de floracédo, o que pode resultar
em maior taxa de visitas florais e producédo deofBLENDINGER et al., 2008; RAMOS;
SANTOS, 2005). Contudo, esse aumento da distaaoddém pode diminuir a atracdo de
polinizadores, o que pode resultar em menor pradde&rutos (BLENDINGER et al., 2008;
DUFFY; STOUT, 2011).

Dentro desse contexto, pode-se observar que ooedaudnfluéncia de caracteristicas
em escala local, junto a parametros em escalaisi@gesn pode permitir uma avaliagdo ampla
das respostas reprodutiva de plantas a mudanchshitat causadas pelo homem como a
fragmentacdo (MONTERO-CASTANO; VILA, 2012; PI1ZO; MEIDA-NETO, 2009).

2 JUSTIFICATIVA

As relacbes abordadas nesta dissertagéo, efeitcesttatura da paisagem e de
caracteristicas locais (planta e habitat) sobregasns ecoldgicos (reproducdo das plantas e
polinizacdo), ainda sao pouco exploradas na litematE ainda ha uma lacuna conceitual,
principalmente a respeito da resposta das plantaatdz da paisagem (FERREIRA, et al.,
2013; PREVEDELLO; VIEIRA, 2010). Como a regido dtuelo estd situada no bioma Mata
Atlantica, que se encontra extremamente fragmertddY&RS et al., 2000) e cuja a maioria
dos fragmentos (80%) apresentam areas menoresOhae(BRIBEIRO et al., 2009), torna-se
importante estudar os processos ecologicos qu@ aicorrem nessas regides, a fim de gerar
conhecimento e informacdes que possam ajudar estégserelacionadas a conservacéo e

restauracdo de areas florestais fragmentadasptdons na paisagem atual.
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Além disso, a utilizagcdo da Ecologia de Paisageosoc uma ferramenta para
investigacoes das alteracdes ambientais reforca mmodanca da maneira de conduzir os
estudos, ao substituir uma visao prévia de que io amabiente € homogéneo e equilibrado
por uma visdao mais dinamica e de inter-relacbese epadroes espaciais e processos
ecologicos (METZGER, 2001).
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ABSTRACT

Habitat loss and changes in the landscape struatareffects that results of the forest
fragmentation and can negative affect ecologicat@sses, as plant reproduction and
pollination. We hypothesized that the landscapgctiire parameters (fragment area,
proximity, percentage of landscape vegetation cewvative forest, coffee, sugarcane
and pasture matrix, and fragment shape) and stalatharacteristics of plant
(heightstemcircumference, circumferenes breasheight, plant height aneblume of
crown) and its habitat characteristics (canopy Imeigertical profile, distance to the
nearest individual and distance to the nearestpsmiigc individual) affect the flower

and fruit production and number of floral visitsfofest plant. We sampled 160
individuals of a forest planEsychotria vellosianan eight landscapes (1000m radius),
centered each one in one fragment, with 20 indadglper fragment. And we applied a
general linear model and Akaike information criv@rto select the best models that
explains relations among plant reproduction witlandscape and patch parameters and
i) measurements of structural characteristichefglants and its habitat. We found that
the number of floral visits and flower and fruibpiuction are affected by the matrix

type. Furthermore the total number of floral visgsnfluenced by the percentage of
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forest concomitantly with percentage of coffee mathknd fruit production is affected
by landscape complexity, size of individual plant@egree of aggregation of the plant
population. From these findings, we may conclude llindscapes characteristics are
important to explain the plant reproduction. Thieimation generated may contribute
to the theoretical gap in knowledge on the inflleeoEmatrix on plants and on
ecological process. In addition, they can be useddommendations to farmers,
decision makers and public policies, i.e. to infammat type of matrix should be used in
fragmented landscape to help to maintain or impthedruit production of forest

plants.

Keywords: fragmentation; forest cover; matrix; plétmess; pollination, proximity

HIGHLIGHTS

* The type of matrix influenced the plant reproductio
« The number of floral visits and fruit production svafluenced by landscape

structure.

» Fruit production was influenced by plant size atahppopulation density.

1. Introduction

Landscape Ecology is an area of knowledge whosesfiscto understand the

influence of environmental spatial heterogeneityeoalogical processes, emphasizing
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human actions on the environment or the spatiaieson populations (Pivello and
Metzger 2007; Turner 2005). The landscape is adgd@eous unit composed by a
mosaic of interactive units, and its structureafirted by the area, shape and spatial
arrangement of these units (Forman and Godron,;188&ger, 1999). The landscape
structure interferes on species survival and itseneent across the landscape (Burgess,
1988; Soulé et al., 1992). Thus, anthropic processeh as habitat fragmentation that
alter this structure can modify ecological procegddetzger, 1999; Wiens 2005).

Plant reproduction and pollination can be influehbg the loss of habitat and
modification of landscape structure parametersisatation of patches, type of matrix
(Aizen and Feinsinger, 1994a; Viana et al., 20TBgse parameters have great
influence on plants and pollinators survival angpérsal capacity of pollinators, once
they affect resources availability and control filmectional connectivity of the
landscape (Viana et al., 2012).The habitat remoaalinduce the pollen limitation and
consequently negative affect the plant breedingessc(Aizen and Feinsinger, 1994a,
1994b; Fahrig, 2003; Kurki et al. 2000, Vamosilet2006). Because the habitat loss
can reduce the pollinators biodiversity, richn&deffan-Dewenter et al. 2002),
population abundance and distribution (Gibbs 1@a8&hery et al. 2001), change the
aspects of floral visitors behavior that affectaiging success rate (Mahan and Yahner,
1999) and can decrease the compatible plants @nuhsity of plants and flowers) in
fragments (Aizen and Feinsinger, 1994a; Griffin &uwttert, 2003; Wagenius et al.,
2007). Besides, the patch isolation reduces thail®eosity and richness of pollinators
and plants (Rukke 2000, Virgés 2001), is relatechtwement of animals among
fragments (Bender et al., 2003; Tischendorf e2&l03) and concomitantly with the

type of matrix can be responsible by the habitanheactivity (Metzger, 1999). Thus, as
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greater is the degree of isolation and resistaenve bf the surrounding matrix, lower
the interpatch movement of pollinators is, mir@ gene flow and the reproductive
success of plant (Jules and Shahani, 2003; Viaah 2012).

Although the connectivity and structural charasters of the mosaic landscape
are important parameters that may interfere inaggoal process (Aguilar et al., 2006;
Aizen et al., 2002) still there is a lack of knodge in this context (Ferreira et al., 2013;
Prevedello and Vieira, 2010). Few studies relagepilant reproduction to landscape
characteristics, especially to the type of matviiaga et al., 2012onsidering that the
studied area (region on Atlantic Forest) is highigmented and has amount of habitat
in extremely critical levels, understand what ipening to the species that are
surviving in this environment becomes importanadaressing the knowledge gap and
to generate information that will help in mattefsonservation and restoration
(Ferreira et al., 2013; Morreale and Sullivan, 2Ribeiro et al., 2009).

The aim of this research was to investigate whd#dretscape structural
parameters (landscape scale) and characteristglamtt and their habitat (local scale)
influence the reproduction of forest plants, usasga model the shri®sychotria
vellosiana We hypothesized that these factors mentionedeabave a positive effect
on plant reproduction, as they: (i) increase laafgscvegetation cover of native forest
(Lindenmayer and Luck, 2005), (ii) and proximitagment (Farwig et al., 2009), (iii)
matrices more similar to forest environment (coff@g&evedello and Vieira, 2010), (iv)
patches with more regular form (McGarigal and Madi@95; Murcia, 1995), (v) plants
with greater values of structural measurements) asdCAS, CAP, plant height and
ellipsoid volume of and (vi) variations in valuglsmeasurements of traits of plant

habitat, such as canopy heiglrtical profile of the understory, distance to tigarest
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100 individual and distance to the nearest conspeititicvidual (Blendinger et al., 2008;
101  Pizo and Almeida-Neto, 2009). We found that thaltotmber of floral visits, likewise
102  the flower and fruit production, are influencedrogtrix type. Moreover, the number of
103  floral visits is affected by the percentage of &treover in the landscape combined with
104  the percentage of coffee matrix, and fruit productdy landscape complexity, size of
105 individual plant and degree of aggregation of tlamppopulation.

106

107 2. Methods

108

109  2.1. Study Area and Landscape Selection

110

111 The study area is into domain of Brazilian Atlarmrest, in region of Alfenas
112  city (84722.62 ha) (Table 1), south of Minas GerBiazil (Fundacdo SOS Mata

113 Atlantica, 2008). The status of conservation of @iniea tends to critical due to the

114  advancement of habitat loss and fragmentationpéneentage of habitat in this region
115  is represented by 4% of forest fragments (Fund&€8 Mata Atlantica, 2008), 97 %
116  of the fragments are < 50 ha, the median of ENNtjEeannearest neighbdatistance,
117  used to quantify the isolation of fragments habiaP12 m (standard deviation= 301)
118  and the largest fragment has 203 ha (unpublished.d&he economy in the region is
119  mainly based on agriculture, mainly coffee plamtagi (13500 ha) and others as

120  sugarcane, corn and pasture (IBGE, 2006). The aggetof this study was classified
121  as Semideciduos Atlantic forest and the climate el@ssified as Cwa according to the
122 Koppen system (Vianello and Alves, 1991) sincestimamer is hot and warm, and the

123 winter is dry.
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We selected the fragments from the classificatioemnant forest areas around
Alfenas city, and resort digital processing of Bieimages of Sino-Brasileiro CBERS-
2B, of 2009, with a resolution of 20 meters. Thelaites used to select the fragments
were: i) remnants with similarity at the degradatievel, based on image texture ii)
presence of at least one of three types of mahrupby perennial represented by
coffee, semi-perennial grass by sugarcane and piai@rass, by pasture) and iii)
presence of the species moddychotria vellosianale done eight landscapes (1000m
radius) each one with 314 ha area and centereddriavest fragment selected. We
measured landscape and fragment metrics for edtie @ight central fragments. And
to analyze plant reproduction (flower and fruit gwotion, floral visits, fruit and seed
set, plants and its microenvironment traits) wegaoh20 adult individuals of
Psychotria vellosianahigher than 1.5m, per transects with until 40me(per
fragment), in the interior (environment as closgassible to the center of fragment) of

each fragment (total 160 individuals).

2.2.Psychotria vellosianas Species Model

Rubiaceae family, 400-500 genera (Barroso, 1981gomposed of trees and
mainly shrubs (Cronquist, 1981). The geRsychotriais the largest in the family
Rubiaceae (Davis et al., 2001), having distyloaw/érs (pin and thrum), with the
majority of species showing incompatibility withtine same individual and morph
(Bawa and Beach, 1983; Hamilton, 1990). Mgstcies of this genus show elevated
synchrony within a population, flowering during tteeny season, with the fruit

remaining unripe for some months (Almeida and AN&&00; Castro and Araujo, 2004;
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148  Ramos and Santos, 2005; Virillo et al., 200P8ychotria vellosian®enth. is a shrub or
149  small tree, 2.5 to 4 m tall, usually occurring iraded sites and distributed in eastern
150  Brazil (Araujo and Cardoso, 2006). The flowers srall and pollinated by insects,

151  mainly bees like otheéPsychotriaspecies (Castro and Araudjo, 2004; Hamilton, 1990).
152 The shrub was chosen because it is a good modaldy the effect of

153  fragmentation on plant reproduction (Lopes and Byz2007). It can be considered a
154  good model because is abundant in the fragmendgestuyproduced flower and fruits at
155  arelatively low height above the ground, must h@xigent species in relation to

156  temperature and water availability, since most iggeafPsychotriaare common in the
157  understory forest (Hamilton, 1990; Mabberley, 19Baylor, 1996) and shaded areas
158  (Pietrobom et al., 2011), but not so exigent tlwegsdnot respond to changes caused by
159  fragmentation.

160

161  2.3. Quantification of landscape structure

162

163 The landscape analysis was done witieeGIS 10.0 (Rempel, 2010We

164  made buffers of 1000m around each fragment chasethe total area inside the buffer
165  was classified. We choose this size of buffer bseat is believed that various species
166  of bees do not forage great distances; Gathmanii setthrntke (2002) studied 16 wild
167  bee species and investigated foraging distancegebkatnesting sites and suitable food
168  plants and found maximum flight distances rangnognf 150 to 600m. We did the

169  manual classification of the image to identify theest fragments, calculate the

170  percentage of vegetation cover, percentage of x@liscriminate types of use) and

171  evaluate the area structures. We classified thgpak as forest, coffee, sugarcane and
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pasture percentageurthermore, we calculated the landscape metrissan vector
map by VLATE (Lang and Tiede, 2003) and the Patchlyst Extension of ArcGIS
10.0 (Rempel, 2010)) Fragment area (ha), ii) PROX (m) (proximity fragnt is a
dimensionless index inversely related to the ismfabf the fragment, where within a
radius of 1 km, it is considered both distance thiedarea of the fragments present, as
the larger the fragment neighbors are and the ctbsg are to the target fragment, the
greater the value of proximity is), iii) Percentazjéandscape vegetation cover
(percentage of the class - native forest, coffegagcane and pasture matrix calculated
from the class area) and iv) Area Weighted Meamp8hiadex (calculate theregularity
of remaining landscape performing a weighted awefagthe area. The index values
are equal to 1 when all patches are circular, timtieases with increasing patch shape
irregularity and area) (McGarigal and Marks, 1998)order to check if these metrics

influence the variables related to plant reprodurtive did various assessments.

2.4. Plant and habitat characteristics

For each individual plant sampled (160 total indials), we measured
structural and habitat characteristics. The stratfplant measurements were: height at
soil circumference (CSH), circumferenatbreasheight (CBH), plant heightllipsoid
volume of crown4/3rabc,n is a constant equal 3.1@andb are the major and minor
diameters of crown analis theheight crown or totaheight of plant minus the heigof
the fork of shrub) (Zotz et al., 1999). Plant habaharacteristics (related to light
availability or floral visits) measured were: cagdgeight just above each individual

plant (m), vertical profile of the understory (or vertical @y, counting the number of
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times the vegetation touched the pole, 6.0 m hesylspended vertically at breast
height to above the crown of each individual) adomy to the methodology suggested
by Pizo and Almeida-Neto (2009), distance to therest individual and distance to the
nearest conspecific individual of eaebychotria vellosiangampled. These
measurements were taken to verify whether plaits taad their microenvironment

features may influence plant reproduction.

2.5. Phenology

We did monthly phenological observations for onarybetween July (2011)
and June (2012), of 160 individuals®fvellosianajnserted in eight forest fragments.
In each fragment we sampled twenty adult individdagher than 1.5 m, along of one
transect until 40m, per fragment, in the centeghefremnant. To estimate phenological
patterns of plants, we applied the Fournier intgrsiethod (Fournier, 1974). The
Fournier index estimates the intensity of each ppease through a semi-quantitative
scale, where 0 = absence of characteristic; 1 semiee of the characteristic with
intensity from 1 to 25%, 2 = presence of the charastic with intensity of > 25 to 50%,
3 = presence feature with an intensity of > 5058074 = presence of the characteristic
intensity greater than 75% (Fournier, 1974). Taneatie flower and fruit production
(ripe fruit), we calculated the proportion of anhumensity per individual, for local
scale analyses and the proportion of annual intepsr fragment, for landscape scale
analyses. For the local scale, we found the sumtensity values obtained for each
individual for 12 months, divided by the numbeimdividuals multiplied by four

(maximum value of intensity that the plant may présand by the number of months.
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The proportion obtained was multiplied by 100 towert it to a percentage value. For
the landscape scale, we found the sum of intemaltyes obtained for the 20 individuals
of a fragment for 12 months, divided by the samenfda presented previously and

multiplied by 100 (Fournier, 1974).

2.6. Floral visits

We accompanied a total of 32 individualshofvellosianao obtain data of floral
visits. Forthe purpose of minimizing the possibility that thenber of flowers could
influence the attraction of visitors, we sampledrfmdividuals (2 pin and 2 thrum) with
a similar number of flowers (25-50% of the crowithiflowers, which corresponded to
the most frequently flowering individuals in theea) along a transect of 40 meters in
the interior of each fragment. The observationseweade between 0700-1700 h. We
observed each shrub (restricted to a branch ompéne crown) for 10 min in three
different days (for total of 96 period of 10 miapd during this period we recorded the
number of species of diurnal floral visitors and frequency of visits (sensu Aizen and
Feinsinger, 1994b). The visits were recorded inéholer and December in 2011
(approximately 15 days) when plants bloomed; naviddal of P. vellosianavas
observed twice during the same hour of the dayderato avoid systematic bias
introduced by changes in insect behavior (sensud?and Santos, 2006). To obtain
the total value of number of species and frequeridipral visits per fragment, we did a
sum of all of them in each fragment (four samplioh{s). These observations were
made to verify whether landscape configuration méyence floral visits, important

processes related to plant reproduction. We ceitkat least one individual for each
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244  visiting species, it was identified by a speciadist deposited in the Instruction

245  Laboratory of the Zoology of Federal UniversityAifenas (Unifal-MG).

246

247  2.7. Fruit and seed set

248

249 To analyze whether the landscape affects the ptiopasf fruit and seed

250 developed, we quantified fruit production per inlscence counting the ripe fruit
251 divided by the number of flowers originally proddogotal number of scars) in six
252 infructescences randomly sampled from five shrabsaich landscapednsuRamos
253 and Santos, 2006). And to estimate the seed setpweed the number of developed
254  seeds of 15 fruits per shrub randomly sampled ghveibs per landscape, total of 40
255  shrubs).

256

257  2.8. Data analysis

258

259  2.8.1. Relation of flower and fruit production wiphant traits and their habitats

260

261 We tested the dependent variables, data of indaviphkant production (flower
262  and ripe fruit), as well as independent variabiant traits (CSH, CBH, plant height,
263  ellipsoid volume of crown) and extrinsic traits iio@y height above the individyal
264  understory vertical density, distance to the neanelvidual and distance to the nearest
265  conspecific individual) to verify whether they showrmal distribution (D’Agostino
266  test). The analysis of the relationships of indeleen variables with the dependent

267  variables was done by constructing and selectinge@ linear models (GLM). The
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models constructed include the effects of one bégiar two independent variable
combined (not correlated, Spearman correlationfiooeft), to represent current
hypotheses in the literature on the effects oftgiaits and extrinsic traits on the flower
and fruit production (Table 2 and 3). We used tlkaike information criterion (AIC) to
select the best model (general linear model) (Bammand Anderson, 2002).

The AIC criterion considers the principle of paremy, because it considers the
model that fit the data as well as penalizing madehplexity or number of variables
(Bolker, 2006). The models with the lowest valoéaIC are the most plausible. The
correction AICc recommended to adjust models iatiely small samples was
performed to calculate the AIC of our models. Tonpare the plausibility of the
models, theAAICc and the relative weight of each model (w) wakulated. Models
with AAICc < 2 and w 0.10 were considered equally plausible to explaéndata

(Burnham and Anderson, 2002).

2.8.2. Relation of plant reproduction parameteith v@indscape metrics

The dependent variables were represented by pigmiigtion production (flower
and ripe fruit), fruit set, seed set and floraitgignumber of species of floral visitors
and the frequency of visits). And the independemiables were represented by
landscape and patch metrics (Fragment area, PR&¥keRtage of plant coverage
(native forest and matrix of coffee, sugarcane asture) and Area weighted mean
shape index). Were tested these variables to wehther they show normal
distribution (Shapiro-Wilk test). We did the ana$ysf the relationships of variables

and the construction of models as mentioned irptheious section. In addition to
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Spearman, we did a Pearson linear correlationctudg the correlated variables. The
models represent hypotheses about landscape afdmatrics effect on plant
reproduction (Table 3 and 4). And we selected &st lmodel according AIC (Burnham

and Anderson, 2002).

3. Results

Both scales influenced plant reproduction. In tredscape scale, the parameter
matrix type, area weighted mean shape index (itagigy of remaining landscape) and
percentage of forest cover influence some reprogiiespects of plant. The total
number of floral visits was positively influencey the percentage of native forest
associated with percentage of coffee matrix (Tableig. 3). Among the five most
abundant species of floral visitors (Table 6), fagre influenced by parameters of
landscape structure. The number of visit®aftamona cf. cupirathe most frequent
flower visitor, was positively influenced by therpentage of forest cover, as well the
fourth most abundant speciégis melliferawhich was also positively influenced by
the increase of percentage of sugarcane and paséairix. The second most abundant
floral visitor, Hymenoptera sp, in contrast wasategly affected by the increase of
percentage of forest cover. And the third more danbhspeciefaratetrapedia fervida
was positively influenced by the increase of cotied sugarcane matrix (Table 5).

Four fragments (50%) presented more than 30% afldrescape covered by
forest and coffee plantations, and the coffee wasial to achieve or surpass this
threshold (Fig. 2). The increasing of percentagpasture and sugarcane matrix

enhanced the flower production and the decreading percentage of coffee matrix
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and ii) the irregularity of remaining landscape lagobsitive effect on fruit production

(Table 5).

Additionally, on the local scale, the parametenplaeight and distance to the
nearest plant conspecific individual influencedrogluctive aspects. The increase of
plant height and the decrease of distance of nieemaspecific plant had a positive

effect on fruit production (Table 5).

4. Discussion

Our findings demonstrate that flower and fruit protion, as well as the number
of floral visits are influenced by the matrix typedditionally the number of floral visits
is influenced by percentage of forest, associatiélal percentage of coffee matrix, and
fruit production by landscape complexity, sizerdividual plant and degree of
aggregation of the plant population.

In the present study, the increase of percentagasitire and sugarcane matrix
around forest fragments had a positive effect owér production. Annual grass
cultures, compared with other matrices, such apénennial shrub matrix, are less
similar to forest environment, due to their vegstadtification and height variation
throughout the yegdules and Shahani, 2003; Malcolm, 1p9herefore, pasture and
sugarcane matrix, contrary to forest, allowed grestlar radiation to reach the ground
during the day and irradiation to the atmospheranduhe night (Murcia, 1995).
Consequently the temperature in these matrices tienagach higher maximum
(Murcia, 1995). Besides, these matrices can pextaitge input of direct or indirect

light incidence and increase of temperature orgh@ant: factors that positively
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influence the flowering phase, increasing the flopr@duction on plant species (Wright
and van Schaik, 1994).

Landscape vegetation covered with native foresp@aated with shrubby
perennial matrix (in the present study represehtecbffee) positively influences the
number of floral visits irfP. vellosianaFirst, we can infer that forest cover is impottan
in maintaining floral visitors in the landscape fema and Bascompte, 2006; Ricketts,
2004), because it can provide suitable biotic (t@geratification) and abiotic
(microclimate) conditions for insect nesting, faragand dislocation (Rambaldi and
Oliveira, 2005). Second, the coffee matrix may rteamor help maintain the forest
function for pollinators (Greenberg et al., 1997dwel and Toledo, 1999; Ricketts,
2004). Since this matrix type belongs to the saanglf/, Rubiaceae, of the specie
modelP. vellosianaand because presented intermediate-sized plan#&ni2plant adult
height) and is perennialhese last characteristics improved the microckmat
(irradiation, air and soil humidity, wind velocitgic.), being more similar to a forest
environment, contrasted to pasture or other anculadres (Renjifo, 2001). Hence,
connectivity can be improved among patches, imddeape combining a forest and
perennial shrub matrix, facilitating insect dislboa, necessary for pollen flow (Muriel
and Kattan, 2009; Ricketts, 2004). FurthermorefespfandP. vellosianabelong to the
same taxonomic family, Rubiaceae, having commamifldlooming in the same period.
Coffee blooming between September - December iniBj@amargo and Camargo,
2001) and October - November in south of Minas Gestate, according to
ANDRADE, H. C. C. (consultant on issues relateddtiee) (pers. comm., November
2012). In turnPsychotria vellosiandlooms between November - December in the

studied region (Personal observation). This ovenlapld be an advantage for the
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reproduction oP. vellosianasince a coffee matrix may attract and maintaiwéo
visitor insects in the landscape (Jules and ShaBang.

One important contribution of the perennial shruditn was to help achieve the
ecological threshold in the landscape (30% of eatiegetation) when added to a
percentage of native forest. The ecological thriesban be defined as a zone in which
rapid changes occur in ecological conditions (B#renred Radford, 2003), thus whether
native forest coverage becomes less than 30% (AndB®4; Swift and Hannon, 2010),
there is a sudden drop in the number of originatss due to the higher intensity of
fragmentation effects (Lindenmayer and Luck, 20@Btzger and Décamps, 1997).
Consequently, the perennial shrub matrix contrdsutvould facilitate the maintenance
of pollinators in the region. Thus, in this stuthe two habitats (native forest and coffee
matrix) together may improve the connectivity ane persistence of populations of
flower visitors in a fragmented landscape. In additPartamona cf. cupirathe highest
frequency flower visitor can be considered a fospscialist, since its number of floral
visits was positively affected by the increase ative forest, in the present study
(Murcia, 1996). The other most frequent species beagonsidered generalists or open
area species, because its visits were positivédgtad by various types of habitats and
with different degrees of disturbance (Table 5) (bfa, 1996).

We also found that, fruit production is positivaifluenced by the decrease of
percentage of coffee matrix and irregularity ofgheshape. Although, the increase of
percentage of coffee matrix and native forest Havered the increase in number of
floral visits (pollen quantity), it was not suffest to increase fruit production.
Reproductive success also depends on the origiefdsited pollen (pollen quality)

(Aizen and Harder, 2007; Waser and Price, 1991) g, plants that receive high
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rates of pollen of related individuals have a redlufruit and seed set (Charlesworth and
Charlesworth, 1987; Griffin and Eckert, 2003; Hayland Eckert, 2004). AB.
vellosianashows incompatibility within the same individualdamorph (Hamilton,
1990) the chance of reproductive success in fratgdeareas may be lower. Moreover,
as the most frequent floral visitor may be a fosgscialist, and probably they cannot
easily cross between patches, enhancing inbreedidgcing gene flow and increasing
the chance of exchanging pollen between relatettp(&hapcott, 1998). One study,
that investigated the influence of habitat comgieand landscape configuration on
pollination of wild cherry trees, also did not fiadelationship between pollinator
visitation rates and fruit formation, due to th#etiences in bee foraging and therefore
in the quality of deposited pollen (Breitbach et 2012). Additionally, we can
hypothesize that whether a coffee matrix increisesgjuantity of floral visits, but
decreases fruit production, the floral visitorsdead by coffee may not necessarily be
the effective pollinators d®. vellosiana

Furthermore, we found that fruit production is piesly affected by a variation
in patch shape. In other words, the more reguldrsamilar to a circle the shapes of the
patches are, the greater the fruit production is@s&lrigal and Marks, 1995; Murcia,
1995). Fragments with a more regular shape hagecldge effect (McGarigal and
Marks, 1995), and as the fruit formation dependsherperformance of the parental
plant, any change in abiotic factors (such as leysiress, change in nutrient
availability, high temperature, herbivory) in fragnis can negatively affect fruit
production (Ghazoul, 2005; Knight et al., 2005; B&mgh, 2007).

Finally, we found that forest specialist plantshwarger size and near

conspecific (population with high aggregation) widuals should produce more fruit.
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This last relationbetween proximity among conspecifics and incredseua

production had not yet been reported in the liteeadVhile smaller plants invest their
resources in the production of root and leaf systarger plants, closer to the adult
phase, allocate their resources in reproductionsTarger plants tend to produce more
flowers, attract more pollinators and consequenthduce more fruiPifiero et al.,
1982; Osada et al., 2002)he short distance between conspecifics, assoamtbdhe
fact thatPsychotria vellosian@ an entomophilous species and usually aggregate
flowering activity (Morellato, 1991; Smith-Ramirend Armesto, 1994) may improve
the pollinator attraction and the chance of potloraand fruit production (Blendinger
et al., 2008; Ramos and Santos, 2005). Moreovemptisence of neighboring fruiting
conspecifics increases the visibility and attraatiess, and it may increase the visits of

seed dispersers and plant fitness (Blendinger,2@08; Carlo and Morales, 2008).

5. Conclusion

From our results, we can conclude that the prodoaif flower and fruit and the
total number of floral visits are affected by thatnx type. Furthermore, the number of
floral visits is influenced by percentage of foresver combined with the percentage of
coffee matrix, and fruit production by landscapenptexity, size of individual plant
and degree of aggregation of the plant populattoom these findings we can affirm
that landscapes characteristics are importantaiat peproduction and we may
contribute to the theoretical gap in knowledge alloe influence of matrix on
ecological process and mainly on plant (Ferreira.e2013). Furthermore, information

generated by this study can be used in recommemdatid farmers, decision makers
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and public policies, i.e. what type of matrix shibbke used to enhance the landscape
connectivity and consequently help to maintainngpriove the fruit production of forest

plants in fragmented areas.
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Fig. 1. Conceptual map outlining sampling design andyeesl.

Fig. 2. Rank of the sum of percentage of forest and cafia&ix in landscape around

each fragment.

Fig. 3. Conceptual map outlining the relation of landscafrecture parameters and
traits of structure of plants and their habitat¢hie reproduction of forest plants. (+) =
Positive influence. (-) = Negative influence. PastuPercentage of pasture matrix.
Coffee: Percentage of coffee matrix. SugarcanecePéage of sugarcane matrix. Forest
Area = percentage of native forest. AWMSI= Area @¥ed Mean Shape Index
(calculate therregularity of remaining landscape performing dgiéed average for the

area.

Table 1: Landscape and within —patch parameters and loc@fitBS 1986 23S-UTM)

of fragments studied in the region of Alfenas, MBBasil.

Table 2: Ecological hypotheses associated with the GLM ueeatkscribe the variation
in flower and fruit production (proportion of araluintensity per individual) oP.
vellosianain Atlantic in function of variables (not corredal): CHS (cm), height (plant
height), volume (ellipsoid volume of crown), candpgight (canopy height above the
individual), vertical profile(understory vertical density), DI (distance to theamest
individual plant) and DC (distance to the neardsanhfpconspecific individual). The
symbol ~ indicates the relationship of statistidapendence (X ~ Y, means that the

expected value of Y is a function of X).
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Table 3: List of all models tested.

Table 4: Ecological hypotheses associated with the GLM usetkscribe the variation
in flower and fruit production (proportion of annuatensity per fragment) oPf.
vellosiana in Atlantic in function of variables (not corredaf): PROX (proximity
fragment), Percentage of forest cover, Area WedjiMean Shape Index and fragment
area (ha). The symbol ~ indicates the relationgtigtatistical dependence (X ~Y,

means that the expected value of Y is a functiorXpf The symbol “+” indicates

additive effects. Flower = flower production, freitfruit production.

Table 5: Relative importance (GLM) from landscape metricgatal number of floral
visits, number of floral visits of the most frequespecies, flower and fruit production,
and the relative importance of features of the tpéand its light microenvironment to
flower and fruit production. We presented only tradid models AAICc < 2) and the

null models (when the random explains variation).

Table 6: Rank of the number of individuals of each visitpesies fronP. vellosiana

flowers within each fragment (1, 2, 3, 4, 5, 68¥in 2011.
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Table 1: Landscape and within —patch parameters and locéBiab 69 23S-UTM) of fragments studied in the regad Alfenas, MG,

Brasil.
Fragment Regional Area Longitude Latitude % % % % AWMSI
name (ha) forest coffee sugarcane pasture

1 Paraiso 36.85 411139 7639832 11.73 62.87 O 13.74 1.48
2 Gaspar Lopesg1.55 404019 7635312 2643 1.17 O 51.56 1.97
3 Mat&o 46.65 408722 7621882 15.04 0 0 61.51 1.74
4 Cemitério 22.99 403017 7615205 938 5183 O 14.02 1.25
S l 37.05 386749 386749 13.66 0 58.33 0 1.56
6 Porto g7.18 383793 7630675 2775 0 32.51 2.3 2.23
7 Séo José  pg57 381066 7629262 2454 16.83 45.13 10.5 1.86
8 M 56.05 379160 7626383 2598 21.19 36.96 8.18 1.93

(% forest = percentage of forest cover, % coffgercentage of coffee matrix, % sugarcane = pergergAsugarcane matrix, % pasture = percentagasifipe matrix, all percentages in function of the

landscape. AWMSI= area weighted mean shape index).
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Table 2: Ecological hypotheses associated with the GLM tisatiscribe the variation in flower and fruit pratan (proportion of
annual intensity per individual) &f. vellosianan Atlantic in function of variables (not corredaf): CSH (cm), height (plant height),

volume (ellipsoid volume of crown), canopy heigtarfopy height above the individual), vertical gieofunderstory vertical density), DI

(distance to the nearest individual plant) and DiGtance to the nearest plant conspecific individdde symbol ~ indicates the
relationship of statistical dependence (X ~ Y, nsetirat the expected value of Y is a function of X).

Model

Hypothesis References

1 flower~CSH

2 flower~height

3 flower~volume

4 flower~canopy

height

S  flower~vertical

profile

Only the CSH interferes with flower production. gHer Charlesworth and Leon, 197Bifiero et al 1982
plant - higher flower production.

Only the plant height interferes with flower protlon. Charlesworth and Leon, 197Bifiero et a] 1982
Higher plant - higher flower production.

Only the volume of plant crown interferes with fleww Charlesworth and Leon, 197Bifiero et a] 1982
production. Larger volume &. vellosianacrown - greater
flower production.

Only the canopy height above tRe vellosianainterferes Wright and van Shaik, 1994
with flower production. Greater canopy height - ajez
indirect light - greater flower production.

Only the vertical profile interferes with flowerqatuction. Wright and van Shaik, 1994
Minor vertical profile, greater indirect light, greer flower
production.
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11

12

13

flower~DlI

Flower~DC

fruit~CSH

fruit~height

fruit~volume

fruit~canopy
height

fruit~vertical

profile

fruit~DlI

68

Only the distance to the nearest individual platerferes Wright and van Shaik, 1994
with flower production. Competition for light and
nutrients.

Only the distance to the nearest plant conspeafeferes Duffy and Stout, 2011
with flower production. Attraction and competiticior
pollinators.

Only the CAS interferes with fruit production. Hgghplant Charlesworth and Leon, 197Bifiero et al 1982
- higher fruit production.

Only the plant height interferes with fruit prodiect. Charlesworth and Leon, 197Bifiero et al 1982
Higher plant - higher fruit production.

Only the volume of plant crown interferes with fruCharlesworth and Leon, 197Bifiero et a] 1982
production. Larger volume &. vellosianacrown - greater
fruit production.

Only the canopy height above tRe vellosianainterferes Kato and Hiura,1999; Niesenbaum, 1993; Pizo and
with fruit production. Indirect effect of luminogit Almeida-Neto, 2009
attraction of pollinators (competition).

Only the vertical profile interferes with fruit pitaction. Kato and Hiura,1999; Niesenbaum, 1993; Pizo and
Indirect effect of luminosity and attraction of pwoators Almeida-Neto, 2009
(competition).

Only the distance to the nearest individual plameérferes Kato and Hiura,1999; Niesenbaum, 1993
with fruit production. Indirect effect of luminogitand
attraction of pollinators (competition).
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fruit~DC

Only the distance to the nearest plant conspeicifesferes Niesenbaum, 1993
with fruit production. Indirect effect of luminogitand
attraction of pollinators (competition).

69
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Table 3: List of all models tested.

70

Scale Dependent Independent
Variable Variable

1 Local (Plant : ~CSH
2 and habitat Flower [Frut ~height

features)
3 ~volume
4 ~canopy height
5 ~vertical profile
6 ~Dl
7 ~DC
8 ~CSH+height
9 ~CSH-+vertical profile
10 ~CSH+DI
11 ~CSH+DC
12 ~height+canopy height
13 ~height+vertical profile
14 ~height+DI
15 ~height+DC
16 ~volume+canopy height
17 ~volume+vertical profile
18 ~volume+DI
19 ~volume+DC
20 ~canopy height+ vertical profile
21 ~canopy height+DI
22 ~canopy height+DC
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23 ~vertical profile+DI
24 ~vertical profile +DC
25 ~DI+DC
26 ~%forest
Landscape  Flower
27 ~%coffee
28 ~0%bsugarcane
29 ~%pasture
30 ~%forest +%coffee
31 ~%forest +%sugarcane
32 ~%forest + %pasture
33 ~ %Café + %cana
34 ~% cofee+%pasture
35 ~%sugarcane +%pasture
36 ~%AWMSI
37 ~%AWMSI+%coffee
38 ~%AWMSI+%sugarcane
39 ~%AWMSI+%pasture
40 Fruit, fruit ~prox
Landscape  set, seed set,

41 number of ~%forest

total visits,
42 richness of  _ogcoffee

total visits,
43 number of ~%Sugarcane

visits of
44 species A, B, ~ggpasture

C,DandE.
45 ~prox+%forest
46

~prox+%ocoffee
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47 ~prox+sugarcane

48 ~prox+pasture

49 ~Y%forest +%coffee

50 ~%forest +%sugarcane
51 ~%forest + %pasture

52 ~ %coffee + %cane

53 ~%cofee+%pasture

54 ~%sugarcane +%pasture
55 ~%AWMSI

56 ~%AWMSI+prox

57 ~%AWMSI|+%coffee

58 ~%AWMSI+%sugarcane
59 ~0%AWMSI+%pasture

762
763 (species of floral visitors: APartamona cf. cupiraB= Hymenoptera, CParatetrapedia fervidaD= Syrphidae, EApis

764 melliferaCSH= height stem circumference, height (plant hgjglolume (ellipsoid volume of crown), canopy Heigcanopy

765 height above the individual), vertical proflenderstory vertical density), DI (distance to tlearest individual plant), DC (distance
766 to the nearest plant conspecific individual), %efir= percentage of forest cover, % coffee = peéagenof coffee matrix, %

767 sugarcane = percentage of sugarcane matrix, %rpasfercentage of pasture matrix, all percentagsction of the landscape.

768 AWMSI = area weighted mean shape index).
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Table 4: Ecological hypotheses associated with the GLM usedescribe the variation in flower and fruit puation (proportion of
annual intensity per fragment) Bf vellosianan Atlantic in function of variables (not corredat): PROX (proximity fragment), Percentage
of forest cover, Area Weighted Mean Shape Indexfeagiment area (ha). The symbol ~ indicates thaicgiship of statistical dependence
(X ~ Y, means that the expected value of Y is afiom of X). The symbol “+” indicates additive efts. Flower = flower production, fruit

= fruit production.

Model Hypothesis References
1  flower~ %forest Only the percentage of forest cover interferes whih flower Lindenmayer and Luck, 2005
production. Increase of forest cover increases fteer
production.
2 flower~%coffee Only the percentage of coffee matrix interfereshwihe Prevedello and Vieira, 2010

flower production. Increase of coffee matrix in@ea the
flower production.

3 flower~%sugarcane Only the percentage of sugarcane matrix interfeviéis the Prevedello and Vieira, 2010
flower production.

4 flower~%pasture Only the percentage of pasture matrix interfereth whe Prevedello and Vieira, 2010
flower production.

5 flower ~ AWMSI Only the area weighted mean shape index interfetesthe  McGarigal and Marks, 1995;
flower production. Murcia, 1995
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12

13

fruit~PROX

fruit~%forest

fruit~%coffee

fruit~%sugarcane

fruit~%pasture

fruit~AWMSI

N_visits~PROX

N_visits ~%forest

74

Only the proximity fragment interferes with fruitquuction. Farwig et al., 2009; Ferreira et al.,
Increase of proximity fragment increases fruit prcttbn. 2013

Only the percentage of forest cover interferes withit Lindenmayer and Luck, 2005
production. Increase of forest cover increases fmaduction

Only the percentage of coffee matrix interfereshwituit Prevedello and Vieira, 2010
production. Increase of coffee matrix increasesit fru
production.

Only the percentage of sugarcane matrix interferiéls fruit Prevedello and Vieira, 2010
production.

Only the percentage of pasture matrix interfereth viiiuit Prevedello and Vieira, 2010
production.

Only the area weighted mean shape index interfeitbsfruit McGarigal and Marks, 1995;
production. Increase of area weighted mean shagexinMurcia, 1995
decreases fruit production.

Only the proximity fragment individual interferesitiv the Farwig et al., 2009; Ferreira et al.,
number of floral visits. Increase of proximity fragnt 2013
increases fruit production

Only the percentage of forest cover interferes withnumber Lindenmayer and Luck, 2005
of floral visits. Increase of forest cover increagke number
of floral visits.
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16

17

N_ visits ~%coffee

N_ visits ~%sugarcane

N_visits ~%pasture

N_visits ~AWMSI

75

Only the percentage of coffee matrix interfereshwihe Prevedello and Vieira, 2010
number of floral visits. Increase of coffee mairngreases the
number of floral visits.

Only the percentage of sugarcane matrix interfevigls the Prevedello and Vieira, 2010
number of floral visits.

Only the percentage of pasture matrix interfereth vine Prevedello and Vieira, 2010
number of floral visits.

Only the area weighted mean shape index interferdsthe McGarigal and Marks, 1995;
number of floral visits Murcia 1995

774

775 (% forest = percentage of forest cover, % coffgereentage of coffee matrix, % cane= percentage@dircane matrix, % pasture = percentage of pastatrex, all percentages in function of the langisca

776 AWMSI= area weighted mean shape index, plant heigital height of the individual d?. vellosianaand distance conspecific= distance from the neacespecific).
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777  Table 5: Relative importance (GLM) from landscape metrictotal number of floral visits, number of floralsitis of the most frequent
778  species, flower and fruit production, and the reéaimportance of features of the plant and ithtlignicroenvironment to flower and fruit

779  production. We presented only the valid modal&ICc < 2) and the null models (when the random explaargtion).

Dependent variable  Independent variable Equation AlCc AAICc  WAICc
% forest + % coffee Y= 1.1+ 0.0003x + 0.0006x1
0.00 0.46
ggrtgll \r/]igir:]sber of % coffee Y= 2.4 + 0.0001x
77.23 0.39 0.38
None
89.82 12.98 0.00
% sugarcane + % pasture Y= 5.8 + 0.0001x + 0.00D05x
Flower 223.32 0.00 1.00
None
406.57 183.25 0.00
AWMSI + %coffee Y=10.98 - 0.03x - 0.0002x1
Ripe fruit 714.31 0.00 1.00
None

1714.40 1000.09 0.00
Y= 0.5+ 0.004x - 0.0008x1

Ripe fruit Plant height x distance conspecific
1093.33 0.00 0.99
None
1170.80 77.47 0.00
Partamona. cf. % forest Y= 0.7+ 0.0003x 44.68 0.00 0.95
cupira None

89.82 45.14 0.00
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781

782

783

784

785

786

787

Hymenoptera

Paratetrapedia
fervida

Apis mellifera

% forest Y= 6.4 -0.005x

None

% coffee + % sugarcane Y =-218+0.044x+0.045x1
None

% forest Y =-1.39 + 0.0004x

% sugarcane + % pasture Y=-63.6 + 0.01x+ 0.01x1

None

44.68
89.82
26.94
60.55
26.22
27.94
38.37

0.00
45.14
0.00
33.61
0.00
1.72
12.15

0.95
0.00
0.96
0.00
0.67
0.28
0.00

77

(% forest = percentage of forest cover, % coffeggreentage of coffee matrix, % sugarcane = pergergsugarcane matrix, % pasture = percentagasifipe matrix, all percentages in function of the

landscape. AWMSI= area weighted mean shape inde&nxt peight = total height of the individual Bf vellosianaand distance conspecific = distance from the s¢amnspecific).
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Table 6: Rank of the number of individuals of each visitpesies fronP. vellosianalowers within each fragment (1, 2, 3, 4, 5, 68Yin

2011.
Fragments
Order Species Total
1 2 3 4 5 6 7 8 per specie
Hymenoptera Partamona cf. cupirgApidae) 0 6 2 5 1 2 5 22 43
Hymenoptera Hymenoptera sp 21 O 1 1 2 1 0 0 26
Hymenoptera Paratetrapedia fervida 12 0 0 0 0 0 4 0 16
(Anthophoridae

Hymenoptera Apis mellifera(Apidae) 0 2 0 0 1 0 0 7 10

Diptera Syrphidae sp 1 0O O 1 4 2 0 2 10
Hymenoptera Augochlora s{Halictidae) 0 1 0 1 2 1 0 2 7
Hymenoptera Melipona quadrifasciat§Apidae) 0 0 2 2 1 2 0 0 7
Lepidoptera Lepidoptera spl 0 3 0 0 0 0 0 0 3
Lepidoptera Lepidoptera sp2 0 0 0 3 0 0 0 0 3

Diptera Diptera sp 0 1 0O O O o0 O 1 2



Hymenoptera
Lepidoptera
Lepidoptera

Lepidoptera
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Trigona spinipegApidae) 0 0 0 0 0 0 1 0 1
Lepidoptera sp3 0 0 0 0 1 0 0 0 1
Lepidoptera sp4 0 0 0 0 1 0 0 0 1
Lepidoptera sp5 0 1 0 0 0 0 0 0 1

Total per fragment 34 14 5 13 13 8 10 34 131

791 N
792 (Total visits= sum of the

number of individuals efch visitor species of all fragments, Total peigfnent = sum of the number of individuals of alkitar species per fragment).
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4 CONSIDERACOES FINAIS

Podemos concluir com este trabalho que varidveisestautura da paisagem
(quantidade de habitat ou % de cobertura de fl@restiva, tipo de matriz e forma do
fragmento) e de caracteristicas locais, relaciohadplanta e seu habitat (grau de agregacéo
da populacéo de plantas e tamanho dos seus indgjithfluenciam a reproducéo de plantas
florestais em locais onde a perda de habitat j@ngtmu um nivel critico. Essas informacgdes
sdo importantes porque geram conhecimento tedrp@teco que podem ser utilizados em
orientacbes ao produtor rural, tomadores de deaspoliticas publicas quanto ao uso da
terra, conservacao e restauracdo das areas deggadid exemplo, é o guia destinado a
produtores rurais (Figura 1), criado por nos, canfinalidade de divulgar a sociedade
algumas informacdes geradas e abordadas por &stdhio.

Alguns termos importantes da Ecologia de Paisageamt descritos (Anexo A) como
a finalidade de facilitar a leitura por pessoasod&ras areas, além disso, diagramas das
relacbes que apresentaram resultados relevantex@¢M) (melhores modelos para explicar

0s resultados) sao apresentados como materiahseipler da dissertacao.
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Figura 1. Guia de educacao ambiental que pode ser destamapodutor rural, como forma

de repassar conhecimentos abordados e geradossedrabalho.

GUIA DO
PRODUTOR RURAL

MANTER AREAS DE FLORESTA AO REDOR DAS
PLANTACOES E BOM PARA O PRODUTOR, EBOM

PARA O MEIO AMBIENTE!!!

i ..' Em vez de lavoura com plantas pequenas
Areas de floresta - (coma o capim) o produtor ganha mais se

.-

plantar arvores e arbustos grandese
parecidos com os da floresta. Pois estes

1] :
Atraem mais insetos ﬁa pudgr_nimrnpmdnq&u&a la‘u'uﬂmp-_m
atrair mais insetos e por deikar o ambiente

mais amido.

Polinizagdo aumenta m

Plantada lavoura [
produzmais | 9 333& Jlil

As plantas da floresta se
) beneficiam quando o produtor

Areas de florestas e
Arvores grandes

segue essas dicas, pois
Clima fresco conseguem se reproduzir e ainda
D d3o alimento para diversos

Maior umidade animais!

Maior producdo [« = %
da lavoura! L it
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ANEXO A - Termos importantes da Ecologia de Paisagem

A ecologia de paisagem alterou e incorporou teretmd0gicos ja existentes e criou
novos termos, muitos desses tao interconectados agmnopria area. O entendimento desses
termos tem fundamental importancia para a compéeetisssa nova abordagem de ecologia e
entre os mais usados pode-se citacala(dimensao espacial ou temporal de processos ou
objetos, ou quantidade de resolucdo espagaisagem (areas geograficas espacialmente
heterogéneas, caracterizadas por diversas intsragée ecossistemas, desde sistemas
aquéticos e terrestres relativamente naturais @sftorestas, campos e lagos, até ambientes
dominados pelo homem, incluindo cenarios urbanosaggicolas), conectividade
(continuidade espacial de um habitat ou tipo deedaba que atravessa uma paisagem),
heterogeneidadeglmedida do quanto as partes de uma paisagem semdif@m de outra ou
distribuicdo aleatéria de objetos através da paimsggmancha(area homogénea, restrita e
nao linear da paisagem que se distingue das umd@denhas),corredores (estruturas
lineares da paisagem que diferem das unidadesheri® que ligam pelo menos dois
fragmentos de habitat anteriormente unidogiriz (unidade da paisagem funcionalmente e
espacialmente dominantd)ordas (areas de transicdo ou de contato brusco entreediés
unidades da paisageniagmentacao(quebra de um habitat, ecossistema ou tipo deaso d
solo em parcelas menores) (METZGER, 2001; TURNERRBNER; O'NEILL, 2001; WU,
2007).
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ANEXO B — Diagramas de disperséao da influéncia de parémestruturais de paisagem e

pasto (%)

cana (%)

de escala local sobre respostas reprodutivas datapl

L ——————————- - A HHI
T R - A: R *
L
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20
L L
¢ .

0 * — ¢
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Producdo de flor (%)

Figura 1 — Diagrama de disperséo da relacdo entre cobeldura

paisagem por matriz de pasto (%) e producao de(®or.
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Figura 2 — Diagrama de dispersao da relagao entre cobeldura

paisagem por matriz de cana (%) e producao de(#or
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Figura 3 — Diagrama de disperséo da relacdo entre cobeldura

paisagem por matriz de café (%) e producao de f(%in
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Figura 4 — Diagrama de dispersao da relagao da forma padaer

pela area das manchas na paisagem (AWMSI) e prodig;&uto (%6).
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Altura da planta (m)

Distdancia do coespecifico (m)
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Producdo de fruto (%)

Figura 5— Diagrama de dispersao da relacdo entre a altsra

individuos dePsychotria vellosiangm) e producao de fruto (%).

B0 o m oo

Producdo de fruto (%)

Figura 6 — Diagrama de dispersao da relacao entre distdoaiaespecifico

mais proximo désychotria vellosian@ producéo de fruto (%).
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Figura 7- Diagrama de dispersao da relacéo entre cobeldupaisagem
por floresta nativa (%) e numero de visitas flarais
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Figura 8- Diagrama de dispersao da relacdo entre cobeldura

paisagem por matriz de café (%) e niumero de viflieass.
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