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True predators- catch several animals and gain sustenance far thei
own fitness (spiders, lions)

Parasitoids - consume about single hoBte adults but larvae
developing on or within a host, consuming it pt@pupation
(Hymenoptera, Diptera)

Parasites - live in close association with a host, gain sushee
from the host, but often do not cause mortalitygcTrematodes)

Herbivores - feed on plants, may totally consume plants (seed-
eaters) or partially (aphids, cows)




Dietary specialisation

» monophagous (single prey type)
» oligophagous (few prey types)
» polyphagous/euryphagous (many prey
types) :
- not capable of consuming all prey ty|c

=y
=

L NS TS SR SRS AN L
R R A e L B e R A

- select prey items for which the gain |< ;.
greatest (energy intake per time spent
handling) Lo
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» predators tend to specialise to a greater or l@sdent during evolution
- monophagy evolved where prey is abundant and egegtsures which
demands adaptations (emgorphological )

- polyphagy evolved where prey was unpredictable

» true predators majority are polyphagous
» parasites commonly monophagous due to intimate associatidn wi
hosts, their life-cycle is tuned to that of themsh

» parasitoids often monophagous but some are polyphagous presymabl
because adults are free living

» herbivores rather polyphagous, many insect herbivores

are specialised as a result of adaptation to plant
secondary metaboliteB{osophila pache@onsumes
rotten tissues dbenitacactus which contain poisonous
alkaloids)




Preference & switching

» even polyphagous predators prefer certain prey
- constant preference irrespective of prey density
- switching to more common prey

: . . Seasonal shift ||G:olumba
ThaispreferredMytilus edulisover M. Number of birds

callfornlanus 58 112 36 56 90 75 38

Percentage of diet

Jan Feb MarApr MavJun Jul Aug Sep Oct Nov Dec

Tree leaves - Peas or beans
L or buds

, Cereals
- Tree fruit (sowings)

Silverweed Careals
D rhizomes or (stubble or
sugarbeet standing)
ragments Others
. Tree flowers % Weed seeds - ineluding
animal

Mdkdoc & Oaten ( 75) Murton et al. (1964)



Effect on fitness of prey

» predation has positive effect on population of gregause reduce
Intraspecific competition - stabilise prey populatmynamic

» true predators and parasitoids reduce fithess ofiohehl prey to ,,0°
- Mustelaconsumed mainly solitary and injured individualsjtshas
little effect on theOndatrapopulation growth

» caterpillars defoliate partially so { ci} . sy
that re-growth can occur, but cause #vérafga dail ? mﬂaﬂmm e
reduction in fertility 200 production rate of -
» parasites - reduce fitness partiall ~ inecrease

effect is correlated with the burden 3~

Negative effect of mite
parasites oiydrometra
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Lanciani (1975)



Total response

» mortality of prey increases with the prey densiig do predation

» Total response of a predator is composed of:

- Individual response to changing prey densityfunctional response

- population response to changing desnity of preyiumerical response
» Holling (1959) found that predation rate of indivadyredator
Increased with increasing prey density

- defined three types of functional responses
- more types were defined later



Typel Functional response

» number of captured prey is proportional to density |
- prey mortality is constant
less common
» found in passive predators (web-building spiders)
» the handling time exerts its effect suddenly
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Typell

» predators cause maximum mortality at low prey dgnsi

» as prey density increases, search becomes triviahandling takes up
Increasing portion of the time

» saturation (due to handling) of predation at highgities

- prey mortality declines with density

IschnuraeatingDaphnia
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Typelll

» when attack rate increases or handling time deeseagh increasing
density

» predators develop search image (e.g. respond itorkanes)

» polyphagous predators switch to the most abundayt s
- prey mortality increases then declines

a0 Notonectaswitched frorfCleonto Asellus

H .
=I5 based on its abundance

1o S-shaped
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Models of response

T .. total time

Ts .. searching time - searching for prey

T, .. handling time - handling prey (chasing, killirgating, digesting)
= Te%tT s

H .. prey density
H, .. number of captured prey
a .. capture efficiency or “search rate”

Typel

» consumption rate of a predator is unlimited
» T,=0s0 T :TS

H, =aHT,




Typell

» consumption rate of a predator is limited becavsa & no time is
needed for search, predator still needs to spemeldn prey handling
» T,>0s0 T=Tg+T,

» predator captured, prey duringT = izPal
T, .. time spent on handling 1 pre
; £ " H—aHT_>T:H—I_aI
a

» at low density predator spends most
of the time searching, at high

density on prey handling T R T
.

Ha

T=T, B

T
® 1+aHT,




Typelll

» consumption increases at low densities and de@edsegher
densities

n .. rate of increased consumption at higher dessitie
if n=1 - Type ll

a .. rate of increase at low densities

H, = _2TH
1+aT,H"




Numerical response

Increase of predator population may result from:

» increased rate of reproduction
- the more prey is consumed the more energy carafmedllocate to
reproduction

- delayed response
Growth rate inLinyphia

» parasitoids - one host is sufficient e

» predators, herbivores, parasites 'g a2

- certain quantity of prey tissue is required £ 0.2+ .

for basic maintenance = lower threshold £ & Mﬂ_
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» attraction of predatorsto prey aggregations

- Immediate response

- aggregated distribution makes search of predatore profitable

» conversion of prey into predator numbd?$: (

P faHP-dP

f .. conversion efficiency
d .. mortality of predators

» Ivlev (1955) model
r=a(l-e")-d

V .. amount of prey

a .. search rate

f .. conversion efficiency
d .. mortality of predators

dt




Aggregation

» instead of concentration on profitable patches
perspective predators and prey may play “hide-asdk's

» Huffaker (1958)Typhlodromugapturedeotetranychus
that fed upon oranges

- Eotetranychusnaintained fluctuating density

- addition of Typhlodromusded to extinction of both

Eotetranychugopulation dynamic
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Experimental setup
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» making environment patchy
- by placing Vaseline barriers
- facilitating dispersal by adding sticks

» each patch was unstable but whole microcosmos \abest
- patch with prey only- rapid increase of prey

- patches with predators only rapid death of predator

- patches with both- predator consumed prey

Altered experimental setup
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Sustained oscillations of the predator-prey system
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Refuge

» For fixed proportion of prey certain proportion
of Ephestiacaterpillars buried deep enough in flour g
are not attacked byenturiawith short ovipositors

Prey Preﬂatnr
» For fixed number of prey omone Thais

whereThaiscan not get during short high
tide thus consumes only juveniles ] _____
- a fixed number oBalanusis protected Joung

from predation irrespective dthaisdensity

- adultBalanusoccur in the upper zone H
adults

» both refuge types stablilise the interactiol

lam.

Connell (1970)



