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FKOLOGI KOMUNITAS

A PREDATOR-PREY




Exploitative interactions

A general terms for one organism makes its living at the expense
of another.

Different forms:

Predation
Herbivory
Parasitism
Pathogenism

Exploitative Interactions are dynamics In nature.
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Roles of exploitative interactions

Influence the distribution, abundance, and structure of prey and
nost populations.

Substantially affect the abundance of the organisms they exploit.

Links between populations.

Enhances the fithess of one individual while reducing the fithess of the
exploited individual.
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Scientific problems

Do predators reduce the size of prey
populations substantially below K?

DO consumeraresource interactions cause
populations to fluctuate independently of
variation in the environment?




Scientific problems

Theory:

A predator can drive Its prey to extinction.

As a conseqguence, the predator will also become
extinct.

Fact: In many cases, extinction did not
happen.

How do they coexist?




Predation & Interspecific competitio

A straight -forward interspecies population
Interaction.

Could extend to herbivory, parasitism,
pathogenism (previous lecture).

Predator can influence prey competition, and
vice versa.

Predator = density -dependent mortality factor to
the prey population.

Prey = limiting resource to predators.
Results in dynamic balance.




Exploitation vs competition

In the absence of Adelina, However, 1n the presence of
I. castanewm outcompetes Adelina, T. confusum 15

T. confusum most of the ime. usually the better competitor.

W T. castaneum ’/
W T. confusum

The distinction between exploitation H\f
and competition Is blurred when 80
competitors eat each other.

Case example:

Tribolium spp. competition result Is 0
Influenced by the protozoan parasite
of Tribolium, Adelinatribolir .

Wins (%)

20

Mo parasites With parasites
Conditions

Figure 14.6 The influence of the protozoan parasite Adelina

tribolii on competution between the flour beetles Tribolium castaneum
[Figure 14.6], Molles, MC Jr. 2016. Ecology: concepts and applications, 7th edition, NY: McGrawill Education. and T E'-E.I'Hﬁi_'mﬂi (data from Park 1948).

used under a Fair Use rationale
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Consumers can limit resource populations

60

, Predators can limit prey populations.
“oreceon) | becdton ey populations This keeps populations below K.

remained low.

40

20 Populations are regulated from
z . above and below.
; e e Predator and prey populations
3 populations, allowing the increase and decrease in regular
§ prey population to grow

rapidly to high levels. cycles.
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Infestations of strawberry plots by cyclamen mites ( Tarsonemus
pallidus) were tracked in the presence (above) and in the

absence (below) of the predatory mite Typhlodromus. Parathion
treat ment s ar e Aften@ B.dHaffakerandIiCyE. Up . w
Kennett, Hilgardia 26:19k222 (1956).
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[Figure 15.3], Ricklefs (2008), The Economy of Nature. 6™ ed. NY: W. H. Freeman and CompanjCyclamen mites], Jack Kelly Clark/UC-IPM, http://ipm.ucanr.edu/PMG/S/I -AC-SPAL-AD.026.html.;
[Typhlodromusoccidentalis] © 2009 Arlo Pelegrin https //bugguide net/node/view/352441. Non commercial license. All iImages are used under a Fair Use rationale




Coevolution

Predator and prey exert natural selection forces
on one another.

Physical coevolution

Eyesight of hawks and owls vs earthycolored prey.
Silica substances In grasses vs hard teeth in grazers.

Chemical coevolution

Milkweeds poison vsmonarch caterpillars detoxing
ability.
Infectious microorganisms vs mammalian hosts.

Behavioral coevolution

Mimicry, camouflage, warning coloration, startle
coloration.
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Predatorprey cycles

Predators reduce prey | i wpy  » i \ Increasing prey population
population significantly. Dy N A s e \ increases predator population.

Lack of prey, predator » & { y Fewer predators, better prey
population declines. 4 . , survival, population increases.

Diagram templ ate UOval cycle matri xuv by Presentati onGO.com, with modificati ons.



Cycles of abundance: snowshoe hares & lynx

Hare populations In boreal forests
fluctuate In a 8211 year cycle.

Snowshoe hare 1 s the | ymrx™ | ..ary f ood.
Other prey species often do not meet the lynx's ancW
- S 4 ("- populations are highly
nutritional needs. 160 meﬂwcc synchronized.
The population cycles of these two species £ e o =
are closely linked. ~ Lyns 2
-
§ 80 6 é
2 \ 2
é 40 | 3 S
" / \” \ )
1850 1875 1900 1925
Year

Historical fluctuations in lynx and showshoehare populations based on the
number of pelts purchased by the Hudson Bay Company MacLulich 1937)

[Figure 15.2], Ricklefs (2008), The Economy of Nature. 6" ed. NY: W. H. Freeman and Company.
Used under a Fair Use rationale.




Predatorprey relationships are dynamic

Influenced by:

Climate dynamics;
Food availabllity for the prey species;
Other food web dynamics.

Evol uti onary dynamics through an

A greater hunting efficiency of the predators;
Traits that help avoid being eaten In the prey.
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|dealized predatoiprey coupled dynamics

Predator-prey relationships are much more complex in real life.

Relationships in the food web not only one prey-one predator.
The Ucoupleduv nature of the 1 nteract

An Increase In prey density OFTEN results in a straightforward
Increase In predator population size, but not always.

REALITY: prey are variable in value.

Choosi ng prey I tems that-edffecenmergre
(optimal foraging).
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Frequency (%) of prey items

Optimal foraging

40

30

20

10

10

20

30

40

20

Foraging involves decisions about the allocation

of time and energy.

Animal adopts a strategy that maximizes fithess,

The most energy for the lowest cost.

Selected
B prey = 252

- Available

prey = 460

3

6

[Figure 14.14], Smith ™ & Smith_RL, 2015,_Elemeng of Ecology,”9ed., Pearson Education Ltd.
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Frey length (mm)
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Used under a Fair Use rationale.

Calories per second of handling time (E/t,)
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Prey length (mm)
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Optimal foraging theory

predicts composition of
bluegill sunfish diet

Meo
are

<

lum-sized prey
oreferred by

pied

wagtaills.
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The most abundant prey
in the environment are

Optimal foraging theory predicts
that to maximize rate of energy

/ intake, bluegills should feed on
prey 4 mm or longer.
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~—— — diets are 4 mm in length.

As predicted the most
abundant prey in bluegill

Prey length (mm)

applications, 7 ed., McGrawHill Education. Used under a
Fair Use rationale.
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[Figure 7.25], Molles MC Jr., 2016, Ecology: concepts and




Foraging behavior and risk of predation

The presence of predators affects
foraging behavior.

Predatory species can also face
the risk of predation.

Foraging profitability and risk of
predation vary In different habitats &
areas.

Paruscristatus

Foraging decision: the balance of a
potential energy gains vs
predation risk.

Coniferous forest



Side iImpact of predateprey relationsnip

Woody browse | Predator-prey interactions have a wider
(winter food for hares) ]
50,000 ecosystem impact.
25,000 : : :
1000} Plants are consumed by herbivores, which In
500} turn are consumed by carnivores.
S 250 Example: lynx-hares-trees.
£ joof o
¢ sof The ol of s feld xpeimen
2 ok The three-way interaction 107 | predators on numbers of snowshoe
0 S i k < of woody vegetation, 2
g 1oL hg;)ews = - snowshoe hare, and lynx. 5 8-
5 Z 6-
ik
5 4-
0.50 Z
Kr e b s eyearaxperifhent (1295) on 5 -
0.25F the impact of food and predation on the }
densities of snowshoe hares.

Control — Predators + Food - Predators, + Food

Experimental treatments

[Figure 14.24], Smith TM & Smith RL, 2015, Elements of Ecology, © ed., Pearson Education Ltd. [Figure 14.15],Molles MC Jr., 2016, Ecology: concepts and applications, 7 ed., McGrawHill Education.
Used under a Fair Use rationale. Used under a Fair Use rationale.
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| otka Volterrapredator-prey interaction model

2 a
@ . .
= E Anatomy of the Lotka-Volterra equations for predator -host population growth
%'F: (Uhostw I's used I n place of Upreyw to make mean
8 -
1 E I Host Population Growth Predator Population Growth
5 .
_"52 @ Rate of host | | ...equals the ...minus the Rate of predator | | ...equals the rate at which
- - population exponential rate of | | number of prey population hosts are converted to
5 {Uﬂ_ change... increase by host or hosts killed change... predator offspring...
< _ | population... by the predator.
Prey population (Npey) r ...minus the
| number of predator
(a) deaths.
O — v ,
E— 1 J .U my /
m-g « 1'J'il'\ w, rtr- "o
E / Number of predators \
a . .
5 E Host per capita | Predation rate Host to predator Predator
O Ei rate of increase  Number of hosts conversion rate death rate
S5 b
@ [ Slope of line
o
EE (@) Rel ati onshi p between prey population and the per capita rat
represents the Uefficiency of predation.uv (b)) Relationshi p bet
Number of prey consumed per caplita rate or predator reproduction. The sl ope of the relatio
predator per unit time (N,) converted into predator population growth (reproduction).
(b)
[Figure 14.1], Smith TM & Smith RL, 2015, Elements of Ecology@ed., Pearson Education Ltd. [Figure 14.16 with modifications], Molles MC Jr., 2016, Ecology: concepts and applications, 7 ed., McGrawHill Education.

Used under a Fair Use rationale. Used under a Fair Use rationale.
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