CISE

Consultoria Inteligente
em Servigos Ecossistemicos

A empresa CISE — Consultoria
Inteligente em Servigos
Ecossistémicos, foi fundada em
setembro de 2017 com a missao de
desenvolver e apoiar projetos
relacionados ao servicos
ecossistémicos e desenvolvimento
humano, ampliando a visao
sistémica sobre a conservacdo da
biodiversidade.

Direcao e
coordenacao de -
projetos Ny

4
A elaboracdo e consultoria em
projetos envolvendo a interagdo e
conservacgao de polinizadores tem
sido o foco principal da fundadora
da CISE, Dra. Claudia Inés da Silva.
Desde 1998 a atencdo dada as
abelhas e interagdes com as plantas
vem sendo destaque em sua
carreira, com publicacdes de artigos
cientificos, livros e em diferentes
meios de comunicacdo com a
sociedade.

Importancia ‘
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Em 2009 desenvolveu sua tese de
doutorado em Ecologia e
Conservacao de recursos Naturais,
atuando no tema ecologia de
conservacao de abelhas para uso
sustentdvel na polinizacdo de
plantas de interesse econémico.

= CISE com o0 ambiente urbano iniciou em 2010 durante o

Portfolio

A diversidade de plantas com
flores mantém os polinizadores
em areas urbanas

_ A preocupacédo da diretora e coordenadora de projetos da

' desenvolvimento de pesquisas no campus da USP de
Ribeirao Preto. Neste mesmo ano foi projetado o primeiro
Jardim para polinizadores no campus, com o apoio do SENAI e de
projetos financiados pela Fapesp, CNPq e Capes-PNPD (Anexo ).
Entre 2015 e 2019, estruturou o Jardim para polinizadores no
Laboratdrio de Abelhas do IBUSP em Sao Paulo. Esse projeto vem
sendo desenvolvido com recursos do projeto financiado pelo Bee
Care Bayer do Brasil, onde ocorrem experimentos com dieta de
abelhas sem ferrdo e solitdrias nativas do Brasil (Anexo Il).




Jardim para polinizadores do Laboratorio de
BU

Titulo do Projeto: Jardim para polinizadores no Laboratério de Abelhas do IBUSP, Sdo Paulo.
Local: Laboratério de Abelhas do Instituto de Biociéncia da Universidade de Sao Paulo

Entre 2015 a 2019, a Dra. Claudia Inés foi responsavel pela adequacdo do Jardim para polinizadores do
Laboratério de Abelhas do IBUSP. Este projeto foi elaborado visando a atracéo e alimentagcédo de abelhas sociais
e solitarias para fins de estudos cientifico e também educacionais. Esse projeto faz parte de um projeto maior
financiado pelo Bee Care Bayer do Brasil (Anexo | e Ill).

Ninhos de abelhas solitarias inseridos proximos a flores, que sao fontes de
alimento para as crias e adultos das abelhas
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Sao Paulo, 20 de Fevereiro de 2019.

Jardim para polinizadores no claustro do
Museu Catavento Cultural

Titulo do Projeto: Jardim para polinizadores no Claustro do Museu Catavento Cultural
Local: Museu Catavento Cultural, na cidade de Sao Paulo-SP.

Em 2017, a pedido da Bayer do Brasil, a CISE participou da elaboracdo do projeto Jardim para polinizadores
no claustro do Museu Catavento Cultural. Nesse projeto, foram cuidadosamente selecionadas espécies de
plantas focais para atrair e manter os polinizadores, em especial espécies de abelhas ja existentes no
complexo do Museu Catavento e também espécies de abelhas sem ferrdo que forma inseridas como
instrumentos de educacdo ambiental. Desde 2017 a CISE vem desenvolvendo projetos com estudos das
abelhas no Museu Catavento, com resultados apresentados em eventos cientificos. Parte dos resultados
gue serdo organizados em forma de Trabalho de Conclusdo de Curso, artigos cientificos, livro e cartilhas
gue serdo usadas em projetos de Educacdo ambiental no Museu Catavento (Anexo Il).

Implantagao do
Jardim para
polinizadores no
claustro do Museu
Catavento Cultural.

Treinamento sobre
polinizadores para os
monitores do Museu

Catavento Cultural.

Abelhas visitando
flores para a coleta
de néctar.

Selec¢do das plantas
chave para a atragao
e manutencao dos
polinizadores no
Jardim.




Jardim para polinizadores no claustro do
Museu Catavento Cultural

Instalacao de ninhos de abelhas solitarias e sociais




Producao de material paradidatico utilizados
na educacao ambiental

Divulgacao do conhecimento cientifico usando uma
linguagem mais acessivel a sociedade

Além dos projetos desenvolvidos em dareas urbanas, também vale ressaltar algumas publicacdes
desenvolvidas durante projetos apoiados pelo Ministério do Meio ambiente, Instituto de Estudos
Avancados da Universidade de Sdo Paulo, e Organizacbes Internacionais como a FAO (Food and
Agriculture Organization of the United Nations), GEF (Global Environment Facility) e PNUMA (Programa
das Nacgbes Unidas para o Meio Ambiente), e que tem sido utilizadas pelos monitores do Museu Catavento
Cultural como instrumento de educacdao ambiental.

Manejo dos Polinizadores
e Polinizacao de flores do
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Jardim para polinizadores do Laboratério de Abelhas do IBUSP, Sao Paulo

URBAN LANDSCAPING AND ITS BENEFITS FOR BEE CONSERVATION IN URBAN AREAS: THE
EXAMPLE OF THE UNIVERSITY OF SAO PAULO - SP CAMPUS

Claudia Inés da Silva™, Jéssica Azevedo', Fabricio Yuji', Cintia Luiza da Silva Luz' & Astrid de M. P. Kleinert'

i de Bi

ie Ui idade de S3o Paulo, Sdo Paulo, Brazil.
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Introduction
Urban landscaping should be best thought for the conservation of pollinators. Among those living in
urban areas are bees, which use plant resources to build nests and feed adults and brood.

Material and Methods

We surveyed the plant species used in the landscaping of IBUSPF, nearby the Bee Laboratory, where
different social and solitary species are reared. The exsicates were deposited in the Herbarium of the
Botany Department-USP. In an area of 2 ha, we sampled 90 species of plants, all of them used as food
sources by bees.

Results
Most plants provide only nectar as the main attractive resource for visitors (57%), 27% offer pollen
and nectar in the same flower, 10% only pollen, and 1% oil and pollen in the same flower. Most
species are herbaceous (56%), followed by shrubs (22%), trees (12%), and climbers (10%) (Figure 1).
Troph|c studies with solitary and somal bees in this area showed a hlgh frequency of pollen from tree
species, such as Eugenia spp., spp., D
Calhstemon wmlnahs, Euphorbla pulchernma, shrubs, such as lxora coccmea, Oclmum basrllcum,
hod as Impati wallenana, Ruellia makoyana, Talmum fruttcosum,
Evolvulus glomeratus, and; climbers, as Thunbergia erecta, h
Cratylia argentea, among others (Flgure 2, Table 1). Knowmg the plants used by bees is one e of the
first steps in their conservation. at the Bee Lab y of IBUSP have been dedicated for
decades to the study of these plants. In urban areas, where projects with tree species prevail, we
suggest the use of key plant species to maintain bee diversity, always taking into account the vertical
strati ion. Likewise, we recommend the use of species that provide different types of floral
resources that meet the nutritional demand of the bees.

Astrosmeriacass: Alstroemeria caryophylisea Amarylidacase: Clivia miniata Myrtaceas: Eucalyptus moluccana

Figure 2 — Plant species sampled in an urban area of University of S3o Paulo - 1B USP.

Table 1 - Plant in an urban area of University of S0 Paulo - 1B USP

Visiting flowers. Speci
Hummingbird Caryophyllaceas
Hummingbird Convolvulacese
Hummingbird Convolvulacese
Hummingbird

Justicia brandegsans Waseh. & LB.Sm.
Odontonema tubaeforme (Bertol) Kuntze
Pachystachys lutea Nees

Ruellia brevifolia (Poh) C Ezcurra

Disnthus caryophyllus L.
Ipomoes horsfalise Hook.
Evolvulus glomeratus Nees & C Mart

Number of species

Number of species

Actinomorphic  Zigomorphic  Absent  Asymmetric

Flower symmotry

Number of species

Flower zhape.

Astoracess: Gazania rigens Astoracese: Loucanthemum wigare

Visiting flowers.
Bass, butterfy
Bees

Bees

Bosse Bees

Ruellia chartacea (T Anderson) Wassh. Costaceae. Costus arsbicus L

Rusllia mskoyans Closon

Hummingbird
Butterfy, bees
Butterfy, bess
Bees

Ruellia makoyana Ci Crassulacese
Thunbergia erects Benth) T Anderson
Thunbergia mysorensis (Wight T Anderson

Alstroemeria caryophyllasa Jacg.

L

Crassul
Ericaceae
Ericaceae.
Euphorbiscese.
Euphorbiscese.
Euphorbiaceae

Geraniaceae

Bees
Hummingbird, bess, butterfly
Hummingbird, bess, butterfly
Beas

Hummingbird, bess, butterfly
Bess butterfly

Gitia minists Regel
Nothoscordum gracie (Aor) Stesm
Allamanda cathartica L
Catharanthus roseus (L) G.Don
Anthurium anceseanum Linden
Spsthishyllum walisi Regel Noinformation

Alos arborescans Mil Hummingird, bess, buttarfly
Bulbine frutescens (L) Wild. Bees

Ageratum conyzoides L. Bess, butterfly

Bidens pilosal. Bess buterty

‘Cosmos sulphureus Cav. Bess, buttarfy

Enmila sonchifolia (L) DC. Bess, butterfly

Gazania igens (1) Gaertn Bess, butterfly
Leucanthemum wigare Lam. Bees

Symecrella nociflora (L) Gaerin. Bess, butarfly

Tagetes filfolia Lag. Bees

Trica procumbens L
Impatiens walleriana Hook .
Acchmea disichantha Lem.
Dy st sorcca Bkar

i A
il

i

Gesnerizcase
Heliconiacse
Heliconiacese
Lamiacese.
Lamiaceae
Lamiaceae.
Lamiacese.

Lavandula dentatal

Ocimum basiicum
Lamiacese.
Lamiaceae.
Lamiaceae.
Asterscese Lamiacese.
Leguminasse
Asterscese Bees
Bess, butterfly

Hummingbird, bess, butterfly
Hummingbird, bess, butterfly

Leguminosae
Leguminosae
Leguminosae
Lindermiacese.

Leonurus japonicus Houtt.

Plectranthus verticilatus (L) Druce
Rosmarinus officinalis L.

Saivia articulata Epling

Salvia splendens Sellow ex Wisc-Neuv.
Calliandra twasdisi Benth.

Cratyla argentea Desv) Kuntze
Spartium junceum L.

Vachelia famesian (L) Wight & Am.

Torenia foumieri Linden ex E Faurn.

Hummingbird, bess.

Kalanchoe blossfeldiana Poelin
Kalanchoe delagoensis Eckl & Zeyh.
Kalanchoe longiflora Schitr. ex J M Wood
Rhododendron simsi Planch.
Rhododendron simsii lanch.

Acalypha reptans .

Euphorbia pulcherrima Wild. ex Kiotzsch
Jatropha podagrica Hook.

Pelargonium peitatum (L) LHér.

Gloxina syvatica (Kunth) Wishler
Heliconia farinosa Redch

Heliconia rostrata Ruiz & Pav.
Clerodendrum thomsaniae Balf

Onagracese.
Hummingbird, bess, buttarfly Orchidsceae
Hummingbird, bess, butterfly Orchidaceae
Bess,butterfly Oxalidaceae.
Hummingbird, butterfly Onalicacase
Hummingbird, butterfy
Hummingbird, butterfly
Hummingbird, bess, butterfly
L Bess,butterfly
Bess,butterfly Rubiacese.
L Bees
Bees

Polemaniacese.
Polygonacese
Polygonacese
Rubiacese

Rubiscese
Rubiscese
Bees Solanacese
Hummingbird, butterfly
Bees

Hummingsird

Bees

Bees

Bees

Bass, butterfy

Talinaceae

Financial Support:
e Care-Bayer, Rede de Catélogos Polinicos online:
RCPol (FDTE-001505), Bee Laboratory - IBUSP:

bee care

Flower color

Nectar, pollen

Number of species

Figure 1 - Features of plant species and its flowers sampled in an urban
area of University of 3o Paulo - 1B USP. A) Number of plant species per
habit type. B) Number of plant species per flower symmetry type. C)
Number of plant species per flower shape. D) Number of plant species
per flower resource type. E) Flower color per number of plant speci

Ericaceso: Rhododsndron simsii

Cuphes gracils Kunth
Dorbeys burgessias Gerrard ex Harv. & Sond.
Malvaviscus arboreus Cav.

Sida hombfolia L

Marants euconeurs EMorren

Arthrosterma cilstum Pav. x D Don
Tibouchina clavata Pers) Wurdack
Tioouchina mutabils (Vell) Cogn.

Callistemon viminas (Sol. ex Gaertn) G.Don.
Osmanthus ragrans (Thunb) Lour.

Ludwigia octovalis lacq) P H Raven
Arundina graminifola (D Dor) Hochr.
Arundina graminifoia (D.Dor) Hochr.

Oxalis barreleri L

Oxalis tringularis ASt-Hil

Cobses scandens Cav.

Antigonan leptopus Hook. & Am.

Persicaria capitata (Bunch.-Ham, ex D.Don) H.Gress

Pentas lanceolata (Forssk) Deflers
Pentas lancsolata (Forssk ) Deflers

Galanthe brasiiensis (Spreng) E L Cabral & Bacigalupo

Ixora coccinea L.
Solanum americanum Mill.

Talinum fruticosum (L) Juss.
Camellia japonica L.

Camelia japonical.

Verbena hybrids Groen!. & Rimpler
Verbena hybrida Groen!. & Rimpler
Verbena hybrida Groen!. & Rimpler
Verbana hybrics Grosnl. & Rimpler

+ Rede de Catdlogos
Polinicos online

Verbanacess: Verbena hybrida

Hummingbird, bess, butterfly
Hummingbird, butterfly

Bees
Bees
Hummingbird, bess, butterfly

Hormninghird base bt
Bees

Bees

Bess, butiery

Bess, butierly

Bees

Hummingbird, bess, butterfly
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Jardim para polinizadores no claustro do Museu Catavento Cultural

Bayer inaugura o Jardim dos Polinizadores no Museu do Catavento

Existem trés mil espécies de abelhas no Brasil. E 75% da
alimentagdo humana depende direta ou indiretamente da
polinizagéo que elas fazem no ambiente. As abelhas sao
necessdrias n&o sé como polinizadores para a producéo
sustentével de frutos, flores e sementes, mas também pelo
papel que desempenham para a manutengdo do ecossistema,
afirma Claudia Quaglierini, gerente de Politicas Agricolas e

Relacionamento com Stakeholders da Bayer.

Para conscientizar sobre a importéncia de um convivio harmonioso com as
abelhas e outros agentes polinizadores e celebrar a chegada da primave-
ra, o Museu Catavento, em Séo Paulo, inaugurou, com o apoio da Bayer,
o Jardim de Polinizadores, em um projeto de paisagismo que o integra ao

Borboletdrio. Sob curadoria da pesquisadora Cléudia Inés da Silva -

Universidade de Sao Paulo (USP), foram plantadas mais de 10 mil mudas
de 28 espécies de plantas e flores, como hibisco, lavandas e azaleias, que

atraem esses pequenos animais e permitem seu livre transito.

No jardim, os visitantes poderdo enten-

dei como funciona o processo de polini-
zagdo, que tipo de agente polinizador
cada espécie de planta atrai ¢, claro,

sentir os perfumes das flores. O espaco

também contard com um hotel de abe-
lhas, construido com gomos de bambu

de diferentes didmetros e profundidades
e com lascas de madeira de eucalipto.
L&, esses insetos encontrardo um local

sauddvel e seguro para construir ninhos e

se reproduzirem.
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POLLEN CATALOG OF PLANTS USED BY BEES AT THE CATAVENTO MUSEUM IN SAO PAULO-SP:
APPLICATION ON BEE CONSERVATION IN URBAN AREAS

Fabricio Yuji'3, Jefferson Nunes Radaeski?, Soraia G. Bauermann?, Jéssica Azevedo', Cintia Luiza da Silva Luz', Nathalia Silvério®, Rodrigo Silva®, Astrid de M. P. Kleinert', Claudia Inés da Silva™

"Depar de Ecologia, Insti de Biociéncias, Universidade de Sdo Paulo, Sdo Paulo, Brazil. 2Universidade Luterana do Brasil, Canoas, Brazil. *Museu Catavento Cultural, Sdo Paulo, Brazil.

Introduction

Bees depend almost exclusively on pollen collected from flowering plants to obtain the proteins
necessary for the development of their offspring. Besides, pollen is a natural marker that helps to
identify foraging routes and food availability in the field. Pollen grains work for plants in the same way
that fingerprints do for humans and so can be used to verify their identity.

Material and Methods ’ ' H H
& 0 =]

In this study we elaborated a Pollen Catalog with plant species visited by bees in an urban area, which
is used for educational purposes. Initially, we prepared a reference collection with pollen taken from
the anthers of 62 plant species at the Catavento Museum (MC), in Sdo Paulo (Table 1). The pollen
grains were submitted to the acetolysis process. Thereafter, we prepared slides with Kisser gelatin
and sealed them with paraffin. The slides were deposited in the Pollen Collection of the Bee
Laboratory at IBUSP. The pollen grains were described and their images and information placed in the
RCPol-Online Pollen Catalog Network.

Colporus  Colpus  Pore  Suleus  Inaperturate

Pollen aperture

Number of species

Number oflp-duE
-

Results

We found a morphological diversity in the pollen grains, with differences in number and types of
openings, ornamentation, size, etc (Figure 1). The most representative botanical families in the MC " Medm (2550 | Large (50-100)
were Malvaceae, Rubi Lami R: and Verb (Figure 2). With the help of this Pollen size Pollen symmetry

Pollen catalog we were able to identify species of plants used in the diet of 27 bee species and their Figure 1 - Pollen diversity found in the plant species sampled in an urban area. A) Number of plant species per number of pollen apertures. B)

offspring that occur in the MC. Number of plant species per type of pollen aperture. C) Number of plant species per pollen size (measure unit in micrometers). D) Number of plant
species per pollen symmetry.

Radial Bilatoral

Rubiacea

Table 1 - Plant species sampled in an urban area of Museu Catavento of Sdo Paulo-SP. o
Pentas lanceolata var. white

Famil Nome cientifico Forma daflor Simetria daflor [ Recurso floral
Acanthaceae Thunbergia grandiflora Roxb. Tubular Zigomorphic Blue Nectar
Acanthaceae Thunbergia grandiflora Roxb. Tubular Zigomorphic White Nectar
Acanthaceae Ruelia simplex C.Wright Tubular Actinomorphic Purple Nectar

i Campanulate _ Actinomorphic White Nectar, pollen
Apiaceae Foeniculum vulgare Mill Actinomorphic _ Actinomorphic Yellow Nectar, pollen
Apocynaceae Allamanda cathartica L. Salverform Actinomorphic Yellow Nectar
Apocynaceae Plumeria rubraL. Salverform Actinomorphic Cream Nectar
Apocynaceae  Allamanda blanchetii ADC. Salverform Actinomorphic Purple Nectar -
Araceae Spathiphyllum wallsi Regel Absent Absent Cream Pollen Rty

Asteraceae Sphagneticola trilobata (L) Pruski Tubular Actinomorphic Orange Nectar, pollen Amylidacea

Bignoniaceae Spathodea campanulata P. Beauy. Tubular Zigomorphic Orange Nectar °
i i i) Spr Tubular Zigomorphic Pink Nectar

D.RHunt Zigomorphic Purple Nectar, pollen

Mo of pacs
Figure 2 - Plant species diversity found in the plants sampled
in an urban area.

Nees &M: Blue Nectar, pollen
Ericaceae Rhododendron simsi Planch Actinomorphic Zigomorphic White Pollen
Ericaceae Rhododendron simsii Planch. Actinomorphic Zigomorphic Pink. Pollen
Ericaceae Rhododendron simsii Planch. Actinomorphic Zigomorphic Fuscia Pollen
Euphorbiaceae  Acalypha reptans Sw. Actinomorphic  Actinomorphic Red Nectar e Ericacosc:
Fabaceae Arachis repens Handro Keel Zigomorphic Yellow Nectar Bougainvillea spectabilis var. yellow - Rhododendron simsii
Fobaceae Iijuga (Rich ) H.S invi Zigomorphic Yellow Pollen
Heliconiaceae Heliconia psittacorum L. Tubular Zigomorphic Orange Nectar
Lamiaceae Lavandula dentata L. Bilabiate Zigomorphic Lilac Nectar
Lamiaceae Salvia splendens Sellow ex Wied-Nueuw. Bilabiate Zigomorphic Red Nectar
Lamiaceae Ocimum basilicum L. Bilabiate Zigomorphic White Nectar, pollen
Lamiaceae Mentha spicata L. Bilabiate Zigomorphic Lilac Nectar, pollen
Lamiaceae Salvia farinacea Benth. Bilabiate Zigomorphic Purple Nectar, pollen
Malvaceae Hibiscus rosa-sinensis L Actinomorphic _ Actinomorphic Pale Oronge Nectar, pollen

Malvaceae Hibiscus rosa-sinensis L Actinomorphic  Actinomorphic Orange Nectar, pollen 8 B  Nyctaginacese: lemfees
Malvaceae Hibiscus rosa-sinensis L Actinomorphic __ Actinomorphic Yellow Nectar, pollen S ¥ Bougainvillea spectabilis var. pink Salvia farinacea

Malvaceae Hibiscus rosa-sinensis L. Actinomorphic  Actinomorphic Pale pink Nectar, pollen
Malvaceae Hibiscus rose-sinensis L. Actinomorphic  Actinomorphic White Nectar, pollen
Malvaceae Hibiscus rosa-sinensis L. Actinomorphic _ Actinomorphic Pink Nectar, pollen
Malvaceae Hibiscus rosa-sinensis L. Actinomorphic _ Actinomorphic Pink Nectar, pollen
Malvaceae Hibiscus rosarsinensis L. Actinomorphic _ Actinomorphic Fuscia Nectar, pollen
Malvaceae Hibiscus rosa-sinensis L Actinomorphic  Actinomorphic Red/orange Nectar, pollen
Malvaceae Hibiscus rose-sinensis L. Actinomorphic  Actinomorphic Red Nectar, pollen
Melastomataceae _Tibouchina granulosa (Desr) Cogn. Actinomorphic  Actinomorphic Purple Pollen
Myrtaceae Plinia cauliflora (OC) Kausel Actinomorphic _ Actinomorphic White Nectar, pollen - Verbenaceae:
Nyctaginaceae  Bougainvillea spectabilis Wild. Tubular Actinomorphic  Orange bracts, cream flower Nectar Durante erecta var. Hort

Nyctaginaceae _Bougainvillea spectabilis Wild. Tubular Actinomorphic  Orange bracts and flower Nectar
Nyctaginaceae  Bougainvillea spectabilis Willd. Tubular Actinomorphic  Orange bracts and flower Nectar
Nyctaginaceae  Bougainvillea spectabilis Wild. Tubular Actinomorphic  Pink bracts, white flower Nectar
Nyctaginaceae  Bougainvillea spectabilis Wild. Tubular Actinomorphic  Purple bracts, cream flower Nectar
Rosaceas Rosa x grandiflora Hort. Actinomorphic  Actinomorphic Yellow Pollen
Rosaceac Rosa x grandiflora Hort. Actinomorphic  Actinomorphic Pale Pink Pollen
Rosaceae Rosa x grandiflora Hort. Actinomorphic  Actinomorphic Pink Pollen
Rosaceae Rosa x grandiflora Hort. Actinomorphic _ Actinomorphic Pink Pollen
Rosaceae Rosa x grandifiora Hort. Actinomorphic _ Actinomorphic Pink Pollen R Acanthaceae:
Rosaceae Rosa x grandiflora Hort. Actinomorphic  Actinomorphic Red Pollen Ixora chinensis Thunbergia grandifiora var. white

Rublaceac Pentas lanceolata (Forssk) Deflers Tubular Actinomorphic White Nectar
Rubiaceae Pentas lanceolata (Forssk.) Deflers Tubular Actinomorphic Pink Nectar
Rublaceae Pentas lanceolata (Forssk) Deflers Tubular Actinomorphic Fuscia Nectar
Rubiaceae Pentas lanceolata (Forssk.) Deflers Tubular Actinomorphic Red Nectar
Rubiaceae Ixora chinensis Lam. Salverform Actinomorphic Red Nectar, pollen
Rubiaceae Ixora coccinea L. Tubular Actinomorphic Red Nectar, pollen
Rubiaceae Ixorea macrothyrsa Tejsm. & Binn Tubular Actinomorphic Red Nectar, pollen
Streliziaceae Strelitzia reginae Aiton Anomalous Zigomorphic Orange Nectar, pollen

Verbenaceae Lantana camara L. Tubular Zigomorphic Orange Nectar > Rubiaceae: Acanthaceae:
Verbenaceae Lantana camara L Tubular Zigomorphic Pink Nectar Ixora coccinea Thunbergla grandifiora var. blue

Verbenaceae Lantana comara L. Tubular Zigomorphic Yellow Nectar

Verbenaceae Lantana camara L. Tubular Zigomorphic White Nectar v = ~
/ ™ =
)
Verbenaceae Duranta erecta L. Tubular Zigomorphic Lilac Nectar (\Ql)

O
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ANEXO Il

Jardim para polinizadores no claustro do Museu Catavento Cultural

BEE-PLANT INTERACTION NETWORK IN URBAN AREA: MODEL FOR SCIENCE EDUCATION AT
THE MUSEU CATAVENTO DE SAO PAULO-SP

Fabricio Yuji'?, Astrid de M. P. Kleinert', Jéssica Azevedo', Cintia Luiza da Silva Luz', Nathalia Silvério?, Rodrigo Silva? & Claudia Inés da Silva'

"Depar de Ecologia, Insti de Biociéncias, Universidad

Introduction

Studies on urban ecology in Brazil are still incipient and for most Brazilian cities urban landscaping has
not been done to maintain biodiversity as it should. In September 2017, an urban landscaping project
was designed to attract and maintain pollinators in the Catavento Museum (MC), a space of reference
in scientific education for the general population in Sdo Paulo city (Figure 1).

Material and Methods

Here we show the interactions between bees and plants used in urban landscaping at the MC. Along
six session, from 08:00 am to 04:00 pm, we made observations and sampling of bees on flowers,
three in the hot and rainy season and three in the dry and cold season (Figure 2).

Results

A total of 69 plant species were identified in the MC complex. We observed interactions between 26
plant species (Figure 3A) and 154 individuals of 27 bee species (Figure 3B). The most abundant bee
species was Scaptotrigona aff depilis (20%), foll d by Te i (14%),
Pseudoaugochlora graminea (11%), Apis mellifera (10%), and Bombus atratus (7%) (Figure 3B). The
plant species most visited by bees were Salvia splendens (Lamiaceae) (11%), Penta lanceolata var.
Rose (Rubiaceae) (10%), Salvia farinacea (9%), Lavandula dentata (Lamiaceae) (8%), Ocimum basilicum
(Lamiaceae) (7%), Penta lanceolata var. Red (7%), and Thunbergia grandiflora (Acanthaceae) (6%)
(Flgure 3A). This study showed that the most visited plant species where those introduced with the
goal of attracting bees, evidencing the importance of prior knowledge of interactions between plants
and bees in the elaboration of urban landscaping projects (Figure 4A-B, Table 1).

Figure 2 - Data sampling in the field: A) Bees were collected with the help of entomological nets. B) Data was registered in spreadsheets for
further analyses in the laboratory. C) Observation of bees visiting behaviour in flowers.
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Table 1 - Matrix with relative abundance by species of bee sampled in flowers of an urban area at Museu Catavento de S&o Paulo-SP.

Financial Support:
Museu Catavento, Bee Care-Bayer, Rede de Catélogos Polinicos online-RCPol-(FDTE-001505), Bee Laboratory - IBUSP.

de Sao Paulo, Sdo Paulo, Brazil. 2Museu Catavento Cultural, S3o Paulo, Brazil.
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Figure 1 - Urban landscaping project designed to attract and
maintain pollinators in the Catavento Museur.
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Figure 3 — A) Number of individuals per bee specie sampled in
flowers of an urban area at Museu Catavento de S&o Paulo-SP.
B) Plant species visited by bees in an urban area at Museu
Catavento de Szo Paulo-SP.

Figure 4 — Bee-plant interaction network in urban area: A)
Presence and absence of bee-plant interaction (binary data).
B) Interaction strength between bees and plant species (xoox
data). Identify the species name related to de abbreviations
and codes in Table 1.
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Figure 5 - A)Bombus sp visiting Pentas lanceolata var. pink
flower. B)Tetragonisca angustula visiting Salvia farinacea
flower. C)Trigona spinipes visiting Strelitzia reginae flower.
D)Apis mellifera visiting Lavandula dentata flower.
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ANEXO 11l

Projetos em parceria com a CISE apoiando a conservac¢ao de polinizadores

Atualmente, a diretora e coordenadora de projetos da CISE mantém outros projetos em parceria com
Instituicdes de Educacdo e Pesquisa do Brasil, como USP, UNESP, ULBRA, UNIOESTE, UEM e Embrapa, além
de projetos em parceria com paises da América do Sul, América do Norte e Europa (www.rcpol.org.br)

About RCPol

The need of a pollen database to help on the identification of plant species
used in the bees’ diet was the trigger to begin the construction of RCPol
(Online Pollen Catalogues Network). Conceived in 2009 by Dra. Claudia
Inés da Silva and officially created in 2013 in a partnership with Dr.
Antonio Mauro Saraiva and the cooperation of several researchers from
different areas of pollen studies. RCPol’s main objective is to promote
interaction between researchers and the integration of data from their
pollen collections, herbaria and bee collections.

To facilitate the search of information about nowadays plant species
(Actuopalynology), its flowers, its pollen and the inferaction between these
plants and bees is RCPol’s coordinators and collaborators inent. Also,
Palynomorphs and Spores data from our collaborating researchers have
been added fo our online database. In the future, Gymnosperms pollen
and Bryophytes spore data will become available in our online database.

Qur website contains information about palynology and trophic interac-
tion between plants and bees, in there you'll also find our interactive
species identification key. These computational tools are being developed
in collaboration with Escola Politécnica of USP (University of Sdo Paulo).
The data used in the inferactive species identification key were or are

being obtained in collab with of several insfi

i
from Brazil and other countries. RCPol's collaborating researchers act in
different areas of knowledge: palynology, floral biology, pollination,
plant taxonomy, ecology and trophic interaction.

With the inferactive species identification key is possible fo identify plant
species through the morphological description of its flowers and pollen
grains. Pollen has also been used by taxonomists to group or fo separate
species in phylogenetic studies.

In the beginning our only focus was the identification of plant species
used in the bees’ diet, but over time our focus extended to other areas of
the palynology such as: Pal lynology, Forensic
palynology, logy and Paleopalynology, Mel lynology and
Palynoecology.

With the widespread use of pollen os a natural marker and given the
small number of researchers working in the area of Palynology and the
small representation of species in the few Pollen Collections in Brazil and
in the world in relation fo existing botanical diversity, RCPol emerges as a
form of stimulus for the expansion of Palinology and the integration of
Pollen Collections.

Coordination:
(ldudia Inés da Silva
Antonio Mauro Saraiva

Contact:
+55 (1) 30917533
repol2013@gmail.com

Our Team:
http://repol.org.br/en/about-us/team/

Institutions involved:
http://repol.org.br/en/about-us/institutions/
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Species Identification Key

With the interactive species identification key, it is possible fo identify
species of plants present in our database, by means of the morphological
charadterisics of the plant and/or pollen grains. Those characteristics
n be selected by means of an interactive structure divided into
categories. For each selected charadteristic the identification system
automatically removes those species from the database that do not have
g ’ isic. Arother fundionality of the idenfifcai
system is a search feature that allows us to search for available character-
istics for species identification.From the Species Identification Key page is
possible fo access the Glossary and each species page containing all the
information available in our database about the species.

s 2 Onlie Pole
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www.rcpol.org.br

Glossary

Our identification key has a glossary, which describes all the character-
istics that we use to identify the species in our database. Each entry in
the glossary is illustrated fo facilitate understanding and visualization
of the characteristics described. We also have, for each characteristic
described, the bibliographic reference that originated the definition.
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Species and Specimens Page

Each species inserted in our database has a page that can be accessed via
our identification key. The page of a species corresponds to a compilation
of all the characteristics used fo describe each specimen present in our
database, accompanied by image galleries of plant and its pollen grain
photos. We also have a list of all specimens present in our database.

Each specimen has a page where we can check out all the information
used to describe if, information about the collection where it is deposit-
ed, data on the collector of the biological material and the location of
the collected specimen.
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