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Total response

» mortality of prey increases with the prey dendiy to predation

» Total response of a predator
- Increasing consumption rate of individual predsate functional
response
- Increasing density of predators numerical response

» Holling (1959) found that predation rate increagsith increasing prey
population density
- defined three types of functional responses



Typel

» 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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Functional response
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Typell

» predators cause maximum mortality at low prey dgns

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

» saturation of predation at high densities
- prey mortality declines with density
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Typelll

» when attack rate increases or handling time dees@ith increasing
density

» predators respond to kairomones

» predators develop search image .

» polyphagous predators switch to the most abunoiamyt I-"r
- prey mortality increases then declines -
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Models of response

T .. total time

Ts .. searching time - searching for prey

T, .. handling time - handling prey (chasing, killjreating, digesting)
=TSk

H .. prey density
H, .. number of captured prey
a .. capture efficiency, “area of discovery”, or dseh rate”

Typel

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

H, = aHT,




Typell

» consumption rate of a predator is limited becaysn If no time Is
needed for search, predator still needs to spemelan prey handling
» T,>0

» predator captured, prey duringT i =

T, .. time spent on handling 1 prey H

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

density on prey handling T sy T
=
H
1= T ! 8
S H aH
H_ = aHT
1+aHT,




Typelll

» consumption increases at low densities and dezseshigher
densities

n .. rate of increased consumption at higher desssiti
if n=1- Typell

a .. rate of increase at low densities

e = aTH"
® 1+aT H"




Numerical response

Increase of predator population may result from:

» increased rate of reproduction
- the more prey Is consumed the more energy catafireallocate to
reproduction

- delayed response

» attraction of predatorsto prey aggregations
- Immediate response

- aggregated distribution makes search |
of predators more profitable
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» conversion of prey into predators
r, =eaHP-dP

0
e .. conversion efficiency / H
d .. mortality of predators



Excercise 13

Minks are kept in large-sized cages (19) mdividually, different
number of preyKl) was released and after 2 day¥ ¢aptured prey was
counted.

1. What type of functional response minks have? H Ha
) 4 15]
2. Estimate search efficiency (a) and handling t{ing 10 4
20 7.9
s aHT T G
s aHT, 80 12.6
160 11.6
A Sls N
sl U [ P 1
y=a+px
ol
T, =aTl Gyt E




H<-c(5, 10, 20, 40, 80, 160)
Ha<-c(2.5,4,7.9,9,12.6, 11. 6)
pl ot (H, Ha)

y<- 1/ Ha
x<- 1/ (H*2)
pl ot (x,y)
I m(y~x)

1/ 3. 38547
0. 06446* 48



