SANGKALAN

BEBERAPA BAGIAN DARI SALINDIA PERKULIAHAN INI MERUPAKAN
MATERI YANG DILINDUNGI OLEH HAK CIPTA, DAN
PENGGUNAANNYA DALAM PERKULIAHAN INI BERDASARKAN
PRINSIP PENGGUNAAN WAJAR (FA/R USE) UNTUK KEPERLUAN
EDUKASI.

OLEH KARENA ITU, MOHON UNTUK MEMBATASI PENYEBARLUASAN
MATERI INI SECARA DARING; MATERI INI HANYA UNTUK
PENGGUNAAN PRIBADI MAHASISWA PESERTA MATA KULIAH INI.
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Definition

... Any long-term association between two species that confers mutual fithness
pbenefits to individual members of both species.

... Through mutualism: species are better able together to secure resources or
better able to defend themselves.

... Many, but not all, mutualistic relationships are symbiotic.

... Mutualism between two species can affect the entire community.
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Types of mutualism

... Each species gains a benefit from the presence of the other, but each can
still survive without the other.

... “Generalist” mutualisms.

... Proto-cooperation.

... Where at least one species cannot survive without the presence the
other.

.+ “Exclusive” mutualisms.




Obligate mutualism — examples

... Lichen: relationship between algae and fungi.

... Algae provides the photosynthate

... Fungl provides a safe habitat

... Ruminants and symbiotic bacteria.

... Bacteria break down plant tissue to provide enerqgy for their
hosts.

.. Roots of most plants and fungi.

... Association between mycorrhizae fungus and root tissue.

... Fungi obtain carbohydrates from their host.

... Funglincrease access to mineral nutrition and water for the

plant.
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Facultative mutualism — examples

... Beesrecelve nectar or fruit from the plant; collect
and transfer pollen in the process.

... Either can get other sources of food/pollination
agent from elsewhere.

.. Cleaning symbiosis: orange chromides and green
chromides.

... Orange chromides act as a "cleaner fish" removing
parasites from green chromides.

... Qrange chromides also feed on zooplankton and
algae.
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Facultative vs. obligate mutualisms

Facultative Obligate

* More common. e Less common.

e Extinction affect only one. * Extinction affect both.

* No two-way dependence.  Two-way dependence.

* Longer period to evolve. * Shorter period to evolve
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Examples of
mutualism




Examples of mutualism

... Seed dispersal mutualism.

... Plant-pollinator mutualism.

... Cleaner mutualisms (aquatic and terrestrial).

... Defensive/protective mutualisms.

... Other types of mutualism
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Defensive/protective mutualism
Ants and “swollen thorn™ acacias

other plants, saving energy by not
producing expensive alkaloids.

Extrafloral nectar

Beltian bodies

Acacia cornigera



Dispersive
Seed dispersal mutualism

.. Animals benefit from fruit; plants benefit from
seeds being moved to favorable germination
Sites.

... Most are facultative, but some are obligate.

.. Seed dispersal systems account for almost
30% of all mutualisms.

... Intropics some fruits are dispersed by birds
that are frugivorous.

... Fruit provides balanced diet for birds.

... Birds disperse seeds.




Dispersive
Seed dispersal mutualism

... Seed dispersal mechanisms are not as
obligatory as plant-pollinator systems

... Performed by more generalist agents.

... Mechanisms for attraction

... Birds and mammals: attractive colors,
and odorless (birds).

... Nocturnal bats: give off pungent odor.




Dispersive
Seed dispersal mutualism

Problem for plants

Many seed dispersers are also seed predators.

olutions

Mast seeding: synchronous production of seed at
long intervals by a population of plants.

“Choosing” dispersal agent.
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Mast seeding

... All trees of a particular species in a given area
produce large seed crops simultaneously.

... Alternating years of high and low production.

... Production of acorns.

... Squirrels can’t retrieve all.




“Choosing” dispersal agent

. Toxic or distasteful fruits are one way for

a plant to ‘choose’ its dispersal agents.

- Fruit characteristics and forager choice:

nutrient content.

. Example: chili peppers and birds.

... Capsaicinoids distasteful to mammals, but
very tasty to birds.




Dispersive
Plant-pollinator mutualism

... Most frequent type of mutualism.
... 45% of all studies of mutualism . A FL 2
"t Coevolved systems.  asonid wasps. "
... Selective pressures for plants to develop A

AJ"-?Yu cca moth
- (Prodoxidae)

Intimate relationship with pollinators.

... Ficus spp. must be pollinated by its own
species of agaonid wasp.

Yucca plants and yucca moths.




Insects as pollinators

.. Most specialized pollinators.

.. Have evolved more obligate mutualisms
than birds or mammals.

... ADble to pollinate a greater variety of
flowering plants.

... Short life cycles, short generation times,
and many offspring.

... Small brains

... Can move quickly from plant to plant,
remember the last species visited.




Bormbylild
Hies

Phlox family
adaptations

to many different
pollinators




Cleaner mutualisms
Animal-animal mutualism

Cleaner fish (e.g. remora, wrasse).

Birds on mammals and crocodiles.
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Food supply In return for protection.

Hermit crab and hermit anemone
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Coral mutualism
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"t Zooxanthellae live within coral
tissues, receive nutrients from )
C O r a | ) Figure 15.17 Zooxanthellae, corals, and ammonium flux (data
... Coral receives organic compounds
synthesized by zooxanthellae. B Poive
... Corals control rate of zooxanthellae

population growth and density by
iInfluencing organic matter
secretion.
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Coral protection mutualism

coves 9 o o Corals occupied by pistol shnmp and
... Glynn’s (1983) findings: crabs are attacked less frequently than
100 = are corals without these crustaceans.
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... 13 coral species protected by 0] W Wit
crustacean mutualists. -1 WM \
5 60
i Crustacean mutualists help protect £ -
3 40
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coral from attack by sea stars.
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Mycorrhiza
Other types of mutualism

No colonization AM-colonization

Increased resistance to
foliar pathogens
Increased drought tolerance

\ Increased salt tolerancel

.. Improves water and nutrient W o
adVa | | d b| | |ty - = = 7~ .  s ‘ via AMF

Nutrient transfer
via root hairs
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‘ Phosphate depletion zonel

A symbiotic association between a
green plant and a fungus

Local resistance to
root pathogens

Increased resistance

to heavy metal toxicity
Systemic resistance
to root pathogens
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Evolution of
mutualism




For a population to be mutualistic,
fitness of successful mutualists
must be greater than unsuccessful
or non-mutualists.

If not, natural selection will
eventually eliminate the interaction.
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Models of mutualistic interactions

..... - Mutualism predicted to evolve where the benefits of
mutualism exceed the costs.

... Keeler (1981, 1985) developed models to represent relative
costs and benefits of different mutualistic interactions.

... Non-mutualists: neither give nor receive benefit.

... Successful mutualists: give and receive benefits.

... Unsuccessful mutualists: give, but do not receive benefit.
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Mutual evolutionary influence between only two interacting species.

Example: Angraecum sesquipedale and Xanthophan morganii.

1862, Darwin found A. sesquipedale specimen has a 30 cm long nectar tube.

1907, X. morganii was identified to have proboscis >20 cm long.

Angraecumsg;qued?/e \Dairwm's Orchi
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Xanthophan morganii 3
Darwin's Hawk Moth




For a facultative ant-plant mutualism to evolve and
persist:

Plant’s energy budget ants save from destruction by
herbivores > proportion of the plant’s energy budget
invested in extrafloral nectaries and nectar.

Conditions that may produce higher benefits than

cosSts:

Low proportion of plant’s energy budget invested In
extrafloral nectaries.

High probability of attracting ants.
Low effectiveness of alternate defenses.
Highly effective ant defense.
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short note on commensalism

... Commensal relationship: one member
pbenefits and the other Is unaffected.

... Examples:

Orchid and a tropical tree.

Cattle egrets and cattle.
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