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STUDIES ON PREDATION AND SIMULATION MODEL
OF DWARF SPIDER ERIGONIDIUM GRAMINICOLUM
TO COTTON BOLLWORM HELIOPHIS ARMIGERA
[. STUDIES ON PREDATOR-ONE PREY SYSTEM

Li Chao Ting Yenchin Ma Shijun

({nstitute of Zoology, Acadeiiz Sinica)

The dwarf spider is of non-compensative predation on cotton bollworm in
cotton field. But the population density variation of the spider which will be
influenced by cotton bollworm is not too large. The functional response of the
dwarf spider to cotton hollworm can be described by using Holling(1959a)'s
equation. The different conditions of experiment will produce the different effects
on the estimation of paramcters of the functional response. The best prey size
for feeding of the adult female spider is the larvac that lie in the second day
after hatching. Incorporating (he age-structure of prey in Holling(1959a)'s
equation, the parameters of funciional response of the adult female spider to
cotton bollworm are

aly) = 0.985471 + 0.0232644y ~ 0.011601y?
CTa(y) = 0.00965635 + 0.00337402y + 0.60107242y %,
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The predation rate is
E = (0.25366 +0.213101y ~ 0.043371y*)P ~(046300+0.5220167 -0 05876815

The parameter variation of the functional response under the condition of 17—
35TC constant temperature is

a=0.014207T +0.53282, Ty=0.0199162exp( — 0.0417508T ),

This report suggests an improvemental method on the parameters by the
study on heterogeneity
a=a; .0‘680062X3.9407E-8Y5.96046E—8

Tu=Twue1.40221E +8+XY/C(1+237048X)(1+11.2415Y)3J,

And we also suggest a simulation model of the two species interaction system
Niyy=NeC1 +1(1 = Ne/K)Jexpl — adP* ™/ (1 +aTuNe))
Piyy=adBNPi™/(1+aT,Ny) + XP,

The researches on behaviour of the model show several conslusions as follow,

(1) The time lag factor decreases the range of K value that makes the
two species coexist, that is, it increases the instability of the interaction system.

(2) The more the degree of the variation of predator population depends
on their prey,the more stable the interaction system is. The correlative analysis
of the density variation between the two populations can provide the proper
information on this dependent degree.

(3) The stability of the interaction system will increase with the interf-
erence between predator individuals. We also obtain a representation of this

situation with graphical method.
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