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Objetivos da aula

* Entender o que sao mutualismos através de exemplos

* Entender como mutualismos podem oscilar para antagonismos e vice-
versa

* Entender o papel de outras interacoes sobre o resultado de
interacoes mutualisticas



Nos tempos de
Darwin e um
nouco depois...

 Darwin trata da luta
(“struggle”) pela
sobrevivéncia.

* Livro sobre polinizacao de
orquideas por insetos

* Mais enfoque na competicao
e outros antagonismos:
florescimento do liberalismo.




Piotr Kropotsky

* Mutual Aid:
a Factor of Evolution

* Primeiras divergéncias
sobre a importancia dos
antagonismos




Definicao de mutualismo




GOOD




Muitos mutualismos tém um componente antagonista:
A interacao tem beneficios, mas também traz custos

“Parasitismo reciproco” (Daniel Janzen)
“Exploracao mutua” (outros autores)



Interacoes entre interacoes

* Relacdes predacao-mutualismo raramente exploradas

* 4 caminhos nos quais diferentes interacoes animais-plantas
interagem entre si e sao interpostas
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Mutualismos muitas
vezes atraem
antagonistas

Tres tipos de antagonismos podem
ser encontrados dentro de
mutualismos:

1. Espécies exploradoras
2. Orquideas enganadoras

3. Exploradoras condicionais
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Orchidaceae

http://ngm.nationalgeographic.com/2009/09/orchids/ziegler-photography



http://ngm.nationalgeographic.com/2009/09/orchids/ziegler-photography
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Faecal mimicry by seeds ensures dispersal by dung
beetles

Jeremy J. Midgley &, Joseph D. M. White, Steven D. Johnson & Gary N. Bronner

Nature Plants 1, Article number: 15141 (2015) ‘ Cite this article

6462 Accesses | 36 Citations ‘ 424 Altmetric ‘ Metrics
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3. Exploradoras condicionais

Schizolobium Schizolobium Senna

Fotos: Mardiore Pinheiro



* Plantas e abelhas
podem apenas
explorar recursos

* Contexto-
dependente

* Variacao
intraespecifica e
intraindividual




Quando herbivoria
& polinizacao
fazem as pazes (?7?)

Sistemas de polinizacao
de bercario
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Espécies
exploradoras

Espécies
exploradoras




Outros
sistemas




Arvore Glochidion lanceolarium
(Phyllanthaceae) e mariposa
polinizadora Epicephala lanceolaria




PROCEEDINGS

OF Proc. R. Soc. B (2010) 277, 1481-1488
THE ROYAL doi:10.1098/rspb.2009.2157
SOCIETY Published online 13 January 2010

Host sanctions and pollinator cheating

in the fig tree-fig wasp mutualism

K. Charlotte Jandér’?>>* and Edward Allen Herre’

1D€parzmmz of Neurobiology and Behavior, Cornell University, Ithaca, NY 14853, USA
2Smithsonian Tropical Research Institute, Unit 9100, PO Box 0948, DPO, AA 34002-9998, USA

Sancoes da

| t 3 Department of Animal Ecology, Evolutionary Biology Centre, Uppsala University, 752 36 Uppsala, Sweden
p a n a Theory predicts that mutualisms should be vulnerable to invasion by cheaters, yet mutualistic interactions
. are both ancient and diverse. What prevents one partner from reaping the benefits of the interaction with-

h O S p e d e | ra out paying the costs? Using field experiments and observations, we examined factors affecting mutualism
stability in six fig tree —fig wasp species pairs. We experimentally compared the fitness of wasps that did or

did not perform their most basic mutualistic service, pollination. We found host sanctions that reduced
the fitness of non-pollinating wasps in all derived, actively pollinated fig species (where wasps expend
time and energy pollinating), but not in the basal, passively pollinated fig species (where wasps do
not). We further screened natural populations of pollinators for wasp individuals that did not carry
pollen (‘cheaters’). Pollen-free wasps occurred only in actively pollinating wasp species, and their preva-
lence was negatively correlated with the sanction strength of their host species. Combined with previous
studies, our findings suggest that (i) mutualisms can show coevolutionary dynamics analogous to those
of ‘arms races’ in overtly antagonistic interactions; (i1) sanctions are critical for long-term mutualism
stability when providing benefits to a host is costly, and (iii) there are general principles that help maintain
cooperation both within and among species.

Keywords: mutualism; cooperation; exploitation; cheating; sanctions; fig
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Mecanismos

Functional Ecology
de regulacao

RESEARCH ARTICLE = (3) Free Access
( d ensl d d d e- Density-dependent fitness effects stabilize parasitic hitchhiking
dependeﬂtES) within a mutualism

Satyajeet Gupta, Renee M. Borges s

First published: 10 September 2019 | https://doi.org/10.1111/1365-2435.13451 | Citations: 8




Hitchhikers

(nematodes)

—ve Direct effects (survival time, predation
risk, flight duration and offspring number)

Mutualism
—ve Indirect effects Pollinator wasp
(syconium volume) (nematode’s vehicle)

Animal parasite

+ve /-ve Direct
and indirect
effects

—ve Indirect effects
(seed number and
syconium volume)
Plant parasite

Plant

(acts as developmental substratum)

—ve Direct effects
(seed number and syconium volume)

—ve Direct effects
(predation risk and flight duration)



Video 1




Video 2




Ciclo de Montella sp. nov.




Ciclo da vespa parasitoide Braconidae




Ciclo de Montella sp. nov.




Balance de las interacciones entre
Dichaea cogniauxiana y Montella sp.

Frutos

depredados

Frutos usados por por Montella
M n ll . Sp. nowv.

ontella sp S0
Frutos En 2012
rescatados por
la avispa

Braconidae
13%
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Todavia...

* La produccion de frutos de D. cogniauxiana por
autopolinizacion fue de solo 13.4%

* TODAS las flores polinizadas por gorgojos se
convierten en frutos.

* Polinizacidon natural de flores control resulta en
57.5% de frutos.



Em Dichaea pendula

Montella sp. poliniza, mas
nao ha frutos para as
larvas

Ciclo nao se completa

Autoincompatibilidade

Polinizacao por machos
Euglossini

Mal reconhecimento?
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Gorgulhos similares
Interagem com
diferentes especies
de plantas com
diferentes
resultados




Polinizacao ativa

“Comportamento ritualizado apresentado por insetos que
realizan polinizagcdo de bercadrio quando transferem pdlen das
anteras para os estigmas”.

* Antes conhecida em apenas 4 linhagens de plantas

Pollirator female Courtella wardi, On
leaving the natal fig she homes inen
volitiles relessed by receptive figs an
othertrees.

Cycle of the fig —
fig wasp mutualism

LY
[

Monoecious species

exit hole

@ Simon van Nooxt

Ilhstration @ §i v:
(1o Museums of Cape Town)

Imagens: Wikimedia Commons
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THE EVOLUTION OF AGRICULTURE IN BEETLES (CURCULIONIDAE:
SCOLYTINAE AND PLATYPODINAE)
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Conclusoes

e Mutualismos tém custos (elementos antagonistas)
* Mutualismos atraem espécies e comportamentos antagonistas

e Mutualismos funcionam diferente em diferentes contextos de uma
comunidade

 Diferentes mutualismos que compartilham parceiros interagem
indiretamente em vias inesperadas e interessantes
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Current Biology

Parasitoids Turn Herbivores into Mutualists in a
Nursery System Involving Active Pollination

Highlights

Female weevils actively pollinate orchids prior to having their
larvae fed on fruits

Weevil larvae often consume all contents of infested fruits

Parasitoid wasps kill weevil larvae before all fruit content is
consumed

Rescued fruits present seed viability and biomass similar to
those of intact fruits
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In Brief

Nunes et al. describe in detail a nursery
pollination system involving orchids and
weevils that actively self-pollinate flowers
prior to have their larvae fed by the
resulting fruits. In this work, they show
that the outcome of this plant-floral visitor
interaction can be mediated by a third
party: parasitoid wasps.
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