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STUDY ON MODELS FUNCTIONAL RESPONSE
OF PREDATOR TO PREY

Xia Chugui
(Hubei Agricultural College, Jingrhou)

Through andl sis ol Lhe relationships between the tmean absolute rate ol pre
population increase and the predator, effecienc: and belween the mean abrolute attack
rate (dH,/dt> and the pre population densit (H,), a common modle has been

constiluted for the funetional response of predulor Lo prey:

d, _ , H,
an, =4, THO

whercin A is the bchavioural constunt of predator and pre § f(H.) is the function

1o be defined,
( 1 YIF the attuck rate is independent of the pre  densit , then £(H1) = constant,

und thus the l[unctioanl response model is
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a’H! (H,<Hg)
H, ={ (0-<d=71)
o’ HY (H,=Hg)

where, a’ is the atiack rale; d is the coefficient of pre “defenee in soeiet jand Hy
is the threshold of prey density, |

When d=1, that is, the prey has no defence in cociety, thus this model will
become the Piype 1% response equalion; When 0<<d<C1, this model will describe a
ft pe 2% response,

( 2 )If the attack rale is relevant to the pres population density, through analy -
zing the limitation factors of the maximum attack rate, it is concluded that the
mean absoluie attack rate decreases with the prey gopulation density inereaze, Thus
the funclion f{H) can be defincd as the following form,

(a)ydefining that f(H,) = and substituting it into common model to give

C

H,
H,=a exp{-b/H,)

where a is the maximum eating number, and b is the opiimum piey densily for

ge arching by predator, This equation will describe a #1; pe 3% response, But when

b= 1., it really will depict the #ilype 2" responce,

{b)defining that f(H,) = as a result the response eguation will be

1+eH,*

eH, . 1
T+el, ) (r=1

H,=qa (
where a is the maximum ecating number, and {(r—1)/e is the oplimum prey densits
for searching b predator, When r>>1, this model will deseribe a ”type 3” response,
and when r=1, it will become Hollings disc equation,

More new response models ean be produced if further defining the form of the
funciion F(H,).

Through anal zing the rcsponse models above, it has been considered that the
classifieation of the response models acectding tc Hollings ”t pe 1, 2 of 37 response
is not so definite, and it is suggested that the functional response models could be
divided inio two t pes based on the citack rale irrelevant or relevart to the prey

population densit
Key words: funciional rcsponse, model, predator pley, mean altack absolute

rate,
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