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Fig,1 Numerical simulations from eqn( 2 ) illustrating the effects of the mutual interference between
predator individuals (m) on the stability of the model
Hp (Where) a1=1,01116, g3=10,872309, T41=0.032771, T4.=0.042783, Dy =200, D,=50,
ri=3,5 ry=1.5 ¢1/=0.,057514, ¢c3’ =0,00205, $1= ~0,00465, §,=0,283251, ki=k,=2,
a1=a,=0,2852, 8=0,626, x=0,2

BP9 . (the primary simulation values); Ny =20, N;=5, P=2, (a) m=0, d=1, (b) m=
0.1, d=1.266262, (€ m=90,2, d=1.266262, (d) m=0.35, d=1,266262
2, REBHSHkHBEMS KT
HARE—FNRELHEEVERANREEM N, REREBREIRELD, HER
BT TR Hk, =k, = 1,20, REERBRG,RBTEABREFE, Hk, =k, =2
B, RAE B FRNEEER; Uk, =k, =0.60, REZFEITRY 1k, =k. = 3.5K, RE
2 RENMERE (E2) R8T, AEENPHEYRERERENES, SRERERN
EmB L, ¥k, =1,2, k, =3,5i, géﬁ%ﬁ@ﬁ%! Xk, =3,5, kz=1.21ﬁ, RERU—
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Fig,2 Numerical simulations from eqn(2) illustrating the effects of the predator aggregation attack(k)
on the stability of the model when k, =k,
o (where), m=0,1, d=1,266262
HitS%MERNE1 The values of the parameters in eqn(2) are seen in Fig,1
(a) ki=ks=0.6, (b) ki=k2=1.2s (€) k1=k;,=3.5
ki=k,Bte948B 1 ®1(b) (when k; =k, the numerical simulation is showed in Fig,1(b)
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Fig,3 Numerical simulations from eqn(2 ) illustrating the effects of the predator aggregation atfack (k)
on the stability of the model when k&, #k,
SY¥MAM2  (The values of the other parameters in eqn(2) are seen in Fig,2) (a) k;=1.2,
k2=3,5, (h) ky=3.5, k,~12
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Fig.4 Numerical simulations from eqn(2) illustrating the effects of the degree of dependance on the
other kinds of prey(x) on the stability of the model
e (where), m=0,1, d=1.266262
Kt nm1 (The values of the other paramters in eqn(2) are seen in Fig,1)

(a) x=0, (b) x=0,3, (c) x=0,5
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Fig,5 Numerical simulations from eqn(2) illustrating the effects of the possitive switching(s) on the
stability of the model
M (where), m=0,1, d=1.266262, 1’ =¢2’ =0
HiteBENA1 (The values of the other parameters in eqn(2) are seen in Fig,1) (a) s, =
§2=0,0, (b) $1=5,=0.2, (¢) §;,=5,=0,5, (d) §y=5,=1



L] JRGEH S, MREORM%IHR R AR R AR 7. 355

< 0 W RGRITEMESILE s =52 = 0 WG (816D 5 FEH, 4 (8 M ORR S M AR i iy 2
S, WTERGER I R AR E 1

;1 i
y
DA A PN RN 5
T ' r T
S Y
1o0 40450 Y (d)
‘ ’ N .
120030607 {4\ /N N - -
i ] R T LN N A N e R ]
by AL N - 2

vl ! HES
w2040, !

10110 :u?P,’ il
} i_"
pl ool ni

—

e R i e e
51 15 o025 30 35 40 45 SO

Be R (2) WREBBER, ROBRTH () NEekyEm

Fig,6 Numerical simulations from eqn(2) illustrating the effects of the negative switching(s) on the

stability of the mode]
2% nms (The values of the parameters in equn(2) are seen in Fig,5) (a) s;=5,=-0.,1,

(b) s;=8,=~0,2, () $;=82=—0.5, (d) §:=~0.,3, §2=0,3
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Fig,7 A numerical simulation from eqn(2) illustrating the stability of the three-species system for the
wolf spider-brown planthopper and rice case worm
By (the primary simulation values), N;=20, N,=5, P=2
S M MIEL (The values of the parameters in eqn( 2 ) are seen in the text)
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STUDIES ON PREDATION AND SIMULATION MODELS OF WOLF
SPIDER LYCOSA PSEUDOANNULTA TO BROWN PLANTHOPPER
NILAPARVATA LUGENS V. SIMULATION MODEL AND
STABILITY ANALYSIS ABOUT THE MODEL OF MONO
PREDATOR-TWO PREY SPECIES SYSTEM

Zhou Jizhong Chen Changming

(Hunan Agricultural College, Changsha)

This paper suggests a simulation model of monoprcdator tWo prey species system
as follows:
Ny, =N, explr,(1=N,., /D)1 (N, sN2.t s Py)
Nz v+1=Ng exp(ry(1 =N, /Dy) )2 (Ny 3Ny o s Py)
2Ny

PP, {“N“[l FLN, Ny 1y PO | + 7;,__[1 FoN NP |

|
|
|
J

—(a,F + aZF2>B}+ xP,

where
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The research on the behaviour of the simulation model shows several conclu-
sions as follows: 7

(1) A certain degree of the mutual interference between predator individuals
increases the stability of the model,

(2) A certain degree of predator aggregation attack increascs the stability of
the model,

( 3) The more the predator depends its prey, the more stable the model is,

(4 ) A certain degree of the positive switching increases the stability of the
model, And the stability of the model decreases with the negative switching,

According to the parameters from the laboratory and field experiments, the

interaction system of the spider-brown planthopper and rice case worm is stable,



