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Beddington (1974) IEH W20 FAMIAEE (local stability ) M—&H T,
B3, HESHANERE (3) BEEEES—RARX (LHFE) » FREZED SR
G, FERTFIPANL TR AR RO, P& TS8R (3) JiBiEitni
W, DRIFEBSEZNEEEANSTE (3) 8JDRiaE e,
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B E AR M ET IR, ) MFaE NN, FIL2BHAET,
ISR NEE TS 8 m=0, REDARENTaEY, XIRERELESHK
KEAERER (B1) .

o1 3 MRyt R, R RBE (m) XM
WEE TR . 4R AR bR T L TR DR RO R R
M, MR U IR Jom BT
i fig.1 lLocal stability boundaries from eqn( 3) illu-
strating the effects of the mutual interference

n.ZW (r))zt Letween predator individuals(ym) on the sta-

’ bility of the model, These boundaries are sh-

30_4_ own in terms of p( the innate rate of incre-
;; 0.8 ase for prey population under the lack of
I this predator) and q (the measure of the pre-

dator’s ability to depress the prey equilibri-
um (N¥*) below its carrying capacity (D)).
0.5 The shaded area enclosed by the coordinate
axis and the curves indicates the stable regi-
on, The numbers beside the curves are the
0 1 2 3 4 5 values of m,

i (where): £=0.8 $=0,9 p=0,02

(see appendix) x=0,3
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fig.2 Local stability boundaries from eqn(3) in terms of r and q illustrating the effects of predator agg-
regation attack(k) on the stability of the model, The numbers beside the curves are the values of k,
e (where): m=0.4 p=0.02 P=0,9 x=0.3
HEERERNGE . Hassell (1978) #HH: REHUk<1, T (2) THREHNEEE. &
THE (3) BETTFHRRBLXANTBRENWEERET, PIEBEBBETR (2) WikELR
MR
3. REREET,EREEENKE
BE& T, E30, T (3) MREWE. 74 T, =0.058, F# (3) HEENAY
s X T, =0,5M, FAaietkf. AW, T, e R SOIEXRRIRANE, AP =0,
BEMBEELRLE, WT, HEBEIER (destabilizing) BFELE, BEAET, =0,80, Hi&
(3) B ARENAEE (F3)., FEMYE, Hoi/N, T,<0.2, T,HRAEEH

B3 i (3) WRFREELN, REeRHETOMRTRRShEm, WEB5 a0y Ty
fig.3 Local stability boundaries from eqn (3) in terms of r and q illustrating the effects of handling time
(T») on the stability of the model, The numbers beside the curves are the values of T,
Hopr(where): m=0,4 k=0,8 x=0,3 (a)P=0,9 (D)d=0
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%/, FIBBEARIt. PS5 Hassell (1973, #H o) MOITE R~ HHARKHT, EFHX
BB —BPNT0.2 (R) o« WXTIDIFER: 7EHRE (3) t, HTHSEMBHEK
HERHFE, TRRYSBER AR ENER RN

4, BEBUO(O=pHAPBEENRR

BEEDEM N, MBI EE T, BOMET (LN EEEmnEi. mye<2, 1,
BRI E MR, MO0 I, REEAR TR M@ =4, FaEMR{%, X5 Beddin-
gton (1975) WA R—H (H41) ,
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fig.4 Local stability boundaries from eqn(3) in terms of r and g illustrating the effects of the compound
parameter @ (P = gp, see appendix) on the stability of the model, The numbers beside the curves

are the values of ¢,
Hop(where); m=0.4 k=0,8 p=0.02 x=0.3
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0.3 fig.5 Local stability boundaries from eqn (3) in

0.4 1.0 terms of r and g illustrating the effects of
0.0 the degree of predator dependence on the o-

_— 0.7 ther kinds of preys (x) on the stability of

: the modei, The numbers beside the curves are

the values of x.
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fig.6 Local stability boundaries from eqn(3) in terms of r and m illustrating the
effects of varying values of m and k on the stability of the model,
L (where):g=0,5 p=0.02 &=0,9 x=0,3 (2)k=0.1 (Mk=0.5 (k=1 (k=3 (eYk=5 (Dk=1v
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fig,7 Local stability boundaries from eqn(3) in terms of r and q illustrating the stability of the two-sp-
ecies system for the spider and brown planthopper. The numbers beside the curves are the values
of k.
Mo (where): m=0,649985 T =0,020451 & =0,178535 x=0,5
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MESHTRIAL NT S8k . T, @, BERENM, HHE (3) FEREERM: %
THHm, BEHEIEMM, NHI (3) HIEEM. &, ERSIFREREES%M01E
FAEERG, MESENTIR (3) REkEnihgHibs8a5e. fm, %k Eghe, &
Fomx RN, REmBATE, R (3) MRREEEIARKs TiukEgAr, %
Fom R EVER MBI, NAEnMEK, T (3) FfaE. RZFL (86D .

6., HFLRK-BECARENRBREE

MBEANDZREITHETE (3) BEMEED . W EERoi 4 £ X 0. M
kAR, TRUEMETRE, ([T HERERA, Wk ERR, R (3) MiaEiRgs

(H7) o ELWH, TEZMERAHET, RHSURK- B KARAWRELERS.
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Beddington (1975) FlHassell (1978) IRHIMIHH& - ARG BRI B A ST A3
THE-BEWRRERNIEG, BTAREMESTHEERNSHES, SabRBT &FR
STEMITERISER, P RENG §AESENEEEE, RAEIERNNRE). Edeks
BRI, T DR WA R R, IR T RN N, A E RN E TS
M EEE. BB EZANXRTEARFR (3) hd, Wik, HE (3) TEHRHR
MEH- LM RAEN - REE,; BTATHRRSEY ST ENHEERXR; #—P
TR BRI FG H -SRI R AU RS & F -2 R AR IR LR,

LM AT LR RR YR LR . MREIMLHE , XFHHEELERRARE
s AR O PR B H AR A I S R M3 SE BRI BT T A AR T R
TR VSRS SRR E, domkEsifaett, 5B (3) WhTkEt
AT, BIEW T B T BT R8I B BOR B RUR R E M 4R FAAR Do

BB E ST X 5 T 28 s M e KOS R3Ef A E X . Beddington(1975) FIHTFT
FW: FEeRFRMBRGELERN S 2T EE (global stability) MR AR HE. E&¥
B ER MR &AL, FEEARRIEAE R A A (characteristic return time).
TR AR B S 4, ROEREER B~ DR/ T4, FAERE EATTI. AR R A
EERN, MEOARERIRYG AT, £ RERERKIRN, FERE NIRRT
(stable limit cycle) o A, FEEBEINFAEMESN, AEZETFRTNEBREER
fiE, [N R 2 R R 09 2 T Ra @ PR Al 4% T 3R 30 IR () DA % 7R 4E AR A IX Il P B e 26 TR
THo

HARFIMCH-HHRENR A EN, RETFREMRIMNEIMABE TSR T’
BIRE TS RIECI A TS 3, RIS %R- B EARAERESNREME. Ak
a8 Hudss 48 K AP EEE B0 B A RO B IR E . BIIFRBUR - K AR AT Dk BF
EERT AT, WIRBIRSURK-8 VA RAZ B EEE K. BEHS T, #5
R ARG E RS SR EIERE L HKIRMIER IR R L, SEMBERREHRK,
B ERBRERKR, MAGHRFEREGE, B ARG TEREEHEEREHTEEL.
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1. RBRENIHSZ
Beddington (1975) RHHEH-LMEMALAE LT BERN—BRER .

N,,.1=N, N, N,,P,
{ 1 fx( )fz( t ) (A 1)
P,+1=P,f3(N,,P,)
R R R RN
V,+1=M(v,)V, (AZ)
Hr
_ Nt+l _ Nl _ fl(Nl)fZ(Nl’Pl) 0
V””_[PHL] V‘_Ln] A““’_[ 0 B(N”PJ]
R#EBeddington (1974,1975) M)y i, XM AHA T RE—NRAK TR0, NH

d,+1=Mﬂd, (A3)
Hea
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MysREMy ) EEFEAVAREHE M vHREHESV*EV, BN TEHEN My K
—Br2%, HiovhRE i FIMEAV, A REMTEIONG K.

Hi RS HHG:
[ LENACVLf (N*) + V., (N*,P*))  N*f (N*)II,
Ma—[P*Vs 1+P*IT, ] (A4)
Hrh
*
_ Ofi(N,,P,) | .
| oN, l i=1, 2, 8
of; (N,,P )V'A
M= "ap " i=2, 3
MBI ETT B2
‘ At+bA+c=0 (A 5)
Hr
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C=-b-1+N*P*f, (N (V,II,-V I,) +f,(N*,P*)V II,)
FHIE 5 FRRAR s
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Ay=- 5 ’ Ay = — 2 (A6)
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.78 (3) HEBREHESH
FE (3) B
(1) N*=0, P*=9
(2) N*=D, P*=90
w [k +aT N | (14D-x)
(3) N +anD ] £ (A7)
o[ k(L +al,N*) 17
P adT ] (A 8)
Hrp
n={lexp(r(1-N*/D)))'* -1
V=1-exp(-r(1-N*/D))
M WL G B R E A,
T v kem 1 L _+e-x0-mQ-V)
b=LN*-1-x+®+. (n+1)[1+aThN* 3 ] (A9)
o (1+<D - X) |
¢=-b-1+ {(n+1) [V(1+aT.N* mE
~—r~r (1- m)) r(l m)]+—rV} (A10)
. - aT ,N*
w g=N*/D, P""’iTaT*N* (A1D)

B (A11) RAAL: 0<q<1, 0<p<l, p EER T, WEW, BT FhiE N* KAME
L, axfpfEEMIR /N,
RE\EHE (3), Hm=0MAT:

= OLN* T, ken(1+®-x)
1+aT,N* T av (AL2)

M (A12) WAL, W p AL . IHEER, Eotkk T/MNEA 5
iR nr, R
p=T,/T (A13)
ST I EERmE, WE (A12) K,
¥q, oRA(A9). (A10)R75,

kep [_, _(Q+®P-x)Q-m)(1-V)
e ; ] (ALD)
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C=-b-1+ ,(,l,t‘? %) (k+nl) [V(1 p—m+rq(1—m))—rq(l—m)]

+rqV } ‘ (A15)

3. BUD(P=p)MfEIT
HARE (3) 75

1+aB~x—aN*/P*(1-exp(—r(1-N*/D))1=0 (A16)
FE 8 N, P S 2 e R AR
_ N* : adTP*l--m -k
Tf**[l (“ k(1 +aT,N*) ) ] (A1D)
X
_ adTP*'~ -k
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Hit
1—a(N, —B) —x=0 (A19)
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STUDIES ON PREDATION AND SIMULATION MODELS OF
WOLF SPIDER LYCOSA PSEUDOANNULATA TO
BROWN PLANTHOPPER NILAPARVATA LUGENS

I. SIMULATION MODEL AND STABILITY ANALYSIS OF THE

MONOPREDATOR-MONOPREY SPECIES SYSTEM

Zhou Jizhong* Chen Changming
(Hunan Agricultural Colege, Changsha, Ching)

This paper presents a simulation model of monopredator-monoprey species
system with following equation,
__aTdPy™ ] -
k(1+aT,N,)

L Nefio(ae - TP )]-g)
\Pl+l aP,{ P' 1 1 k(1+aT,,N‘) B +th

(Niwi=Niexp [r(1 —N,/D)][1+ ]

The analysis of local stability about the model shows several conclusions
as follows,
(1) The stability of the model increases with the mutual interference
between predator individuals and the degree of predator aggregation attack.,
(2) The stability of the model decreases with handling time and the co-
mpound parameter P,
(3) A certain degree of the dependence on the other prey species ingre-
ases the stability of the model,
The interaction system of the spider-brown planthopper shows a higher
stability,

* Zhou Jizhong studies in the Institute of Zoology, Academia Sinica uow,



