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%%m%ﬁﬁ%@%mﬁ¥%ﬁmwﬁ,T%(ﬁ%ﬁﬁﬂ%moﬁwﬁﬁﬁmﬁT,
AMERHEEMARRNHEETIRSH m=0, BEMATRENTEEE, xERERERESHK
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0 0 fig.1 Local stability boundaries from eqn( 3 ) illu-
0.2 strating the effects of the mutual interference

0‘2-} 0; between predator individuals(m) on the sta-
bility of the model, These boundaries are sh-

80 4 own in terms of y( the innate rate of incre-
;; 0.8 ase for prey population under the lack of
I this predator) and g (the measure of the pre-
¥ 0.6 dator’s ability to depress the prey equilibri-

um (N¥*) below its carrying capacity (D)).
0.54 The shaded area enclosed by the coordinate
axis and the cutves indicates the stable regi-
on, The numbers beside the curves are the

1.0 — 4 v T v
0 1 2 3 4 5 r values of m,

Jidr (where): k=0.8 ®=0.9 p=0,02
(see appendix) x=10,3

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



240 beet 7 s {54 6 A&

2, RELEH (B SBEMREBREEHRNE

BEE kB3, M EENRERERERM, TR (3) BREERL TR, kA
W, BREETRIEERK, Wuk<el, R (3) FREMRE; F£k=1000, HE
GHPE—ENREE(E 2), 5May(1978) MEAIMEL (e>1, BEIRFE) , pb#ifl
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fig.2 Local stability boundaries from eqn(3) in terms of r and g 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.,
Ji(where): m=0.4 p=0.02 $=0,9 x=0,3
AEERRNEAE . Hassell (1978) iHH: REHUk<1, HE (2) THREHNREEE, @
THE (3) BETTFREABPLXDBANHRER T, PR ERELTRE (2) BikER
EER.
3. REREET,MNEHEEHNKE
BiE T, EXn, B (3) MREEEE. £ T, =0.050, HR (3) GRENAE
s X T, =050, FaEiEiRif. AW,T, X HEEERSOEEXRZNEY, BP=0,
HBHBERE, WT, WEfAT/ER (destabilizing) BFELYH, WEAET, =088, HEE
(3) BARESHRAEE (F3). FHEMYE, Hoi/N, T,<0,2, T,KEEEH

B3 R (3) WRBREELHE, FAeRMMT ) MERB TG Bo, WALy T, g
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 Tj.
H e (where): m=0,4 k=0,8 x=0,3 (2)P=0,9 (b)D=0
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N, TRBEAR I, X 5Hassell (1973, W& ¢) WIS R—R. HHREKHET, MR
BB E R B —BDNTF0.2 (R) o WXFRIEH. ZEHAE (3) th, HTREENBEK
FEBHEE, IRRNSBERREENERRAD.

4, HEEB¥O(O=pHARREENKE

WO/, BN EETY, DOIEE ek EmnEi, myde, 1,
BROR R R MO>2, 1, RMEMEAR TR M®=4, REMRK, X5 Beddin-
gton (1975) WAHTE&R—H (H4) ,

q
o 2
0.2 L5
0.44 0.6
p
0.6
(.84
1.0 L0 + + 1 B -
0 1 2 3 4 5 » 0 L 2 3 t >

#
B4 R (3) WRABRERAR, REAZYE (O) MNARBEENEE, MEFLOHMEN O WBH
fig.4 Local stability boundaries from eqn(3) in terms of r and g illustrating the effects of the compound
parameter @ (P = g, 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

5. fRMEx MRBBEEQRE

T EE X B AL Y — E R RO, TR E M, X HAB IS My gL AN e
WRBEBER A EEREE. BHit, BH—-ERUEERNMEERNSMHEILETH RS
WEE—HpRARNREL (85) .

q

0

0.2] M5 Jif (3) MERREIAR, RIEEECO

: 0 F R YL B, 2R B e ) A
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-

0.6 0.7 ther kinds of preys (x) on the stability of

: the modei, The numbers beside the curves are

the values of x,
0.84, It (where)y m=0.4 k=0, p=0,02 ©=0,9
1.0 i . . r
0 1 3 t 5 7
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B6 B (3) MERBRENLR, RARLBEZHEE STR2EMIOBRAZANARBEAN Y H
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,
It (where):g=0,5 p=0.02 &=0,9 x=0.3 (dk=0.1 (Mk=0.5 (k=1 (Dk=3 (k=5 (Nk=1¢v

q 71
’ ’ \
0.2

0.2
0.4 1.9

0.000 O 6.945
0.6 0.6+
0.8 0.5
1.0 r T T T T 1.0 T T T T T
o 1 2 3 4 57 0 1 2 3 a4 s

B7 AR (3) WRABEEHULR, ZRTARK-RCAREH R RBEEH.
MEFANBEARERLHSE G HIRE
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,

o (where): m=0,649985 T =0,020451 P =0,178535 x=0,5
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MESHTER: NT 58k T, @, FHHREMM, HHR (3) HXFEEM, 3
T Hom, MBIEMM, WITEE (3) fEER. &, LR RERE &S50
FIEERL, MESHEXTR (3) @B g B8 %, flu, %k HEHRNE, &
Bemadta @ RN, REmBE, HE (3) WREEEAR L TiukEBAR, %
Bm IR EVER MBI, RAEnEEK, T (3) AfaE. RZF% (86

6. HFLRK-BECAREHRBREE

RABERSDERVE TR (3) WEMSHDY . WBREENSIT 4 R X0 B
kAR, RELTH, ETREERD, WL ERK, H2 (3) MRaEErRgs
(B7) o HBLWH, EEMSRAELET, PSFSURKR-B CRRANRELRS.

= #

Beddington (1975) F1Hassell (1978) RHKHIEH B RAKM R AR B
BHE-BEYRAEBOEG. HTARMESTHRERNSTRS, SRR T &R
SHMIAERXR, XHREMFSESENERER, RHIBROIGRET. Bdgus
&%ﬁ%,ﬂﬁ~£%mﬂm%ﬁﬁ;ﬁﬁﬁ%%@&%%w,mﬁ%%%m%mﬁ$%5
MEFRBE, WWEEZANXRTEERHRE (3) bk, Hik, HE (3) WA
MEH- PR REN - REE,; BTATHRANSEY ST ENHEERXR; #—P
A BIOR LR R - 2P R AUR S - M R AWM EER X R,

WM B LI N TR . WMERRLHE , XPHEIERRRRAE
s (RO PR B E A AR 0 I S R M 3L SRR BT . Wi AR R
TR cHEMISRS G FEREE, donksifaet:, 5B (3) WRTkRENE
SHT, WIEW T B T R RE IR B S B B RUR R A R AR Do

R R T X o T2 B s R i FasE KOS faEF E X . Beddington(1975) MRS
FW: FELERBIEREERN S 2T EE (global stability) R AR HE. 2%
R B ER BN EAN AL, 7RI R 7] (characteristic return time).
TR R E B S 4, ROEEREER B — DN T, RN EATTH. R A
EEN, MESRRHEBIRG AFTHE, s EERERKRN, FERE R RIT
(stable limit cycle) o M, FMEEAMREESI, RAEET FRMNETEEER
fiE, TGN R 2 R B 0 4 TR e MR A0, 5 fE R B0 R () WL 7R A AR IX I PR B e 6 TG
TH.

AR CH-BWRANFATEY, RETARAEMIVIMNEMABEF IR T’
BIRET o IR E LTINS, RHSNK- B CEARAHFRENEEE. Mgk
Fa g Mk bl K AR BB AR 2R E . BIFRBURBR- B KBRS LIk B
SEHT. ART, WRERRAZURM- B CARAZ B REE (. 8BS T8, #58
R RANET S EA AR LR E THKIRFIER ERBER L, SCEMBEREEIHR L,
Ml ERBERKR, NWALHRERREHILGE, B ERETEREREERERNNREL.

1) 9y i R R T 400 R R 2 0 g R e A R I T AT T BB AT PR AT S, B O WM SR B SO R Hf 4R, 1986),
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Hit, AXFREOELEMEE—-ERE FEABBEAKET, RFLRK-B AR
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%, EHEHHE—FHIR,

Pit 3

1. BMREEIRTE
Beddington (1975) RHHEH-LHBEMRLEEHTTERBH—RER .

N:+1=sz1(N:)fz(Nan)

{P,H:P,fa(N,,P,) (a1’
MR A

Viei= MoV, A2)
Hrp
N, . N, fLINOF (NP 0
V.+1=[Pm] V,=[P‘] M<v,>=[ . fs(N,,P,)]
R iEBeddington (1974,1975) K44l i, FEFEHSA T RE— TR T S, WE
O +1= My0, (A3)

o

2

Ms=My* + Yo +Mi(vhH: (v%

MYHREMV ) FEFHAVEGETHE, M v R TP EVF SV BT T REMXE My o B
—r 2, HiovHAE i FIARAV, HEEMBITEIONT K,

[ LNV (N*) +V,f, (N*,P*)]  N*f,(N*)II,
M“[p*m 1+ P+, ] ‘s
Hp
of: (N,,P,) |*
Vi:ﬂA'Tﬁf—wl—“\ i=1, 29 3
of; (N,,P,) |*
H":H'JEB—P‘,"LA i=2, 3
MBS IE T F2 0.
‘ A2+bA+c=0 (A5)
H

b= _Z_N*EV2f1(N*) +V1f1 (N*,P*) -P*Hs
C=-b-1+N*P*(f (N (V,II,-V,I,) +f,(N*,P*)V II,)
HEAE 5 IR .
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a = TbEV biode Jy= —B=/ bE-dc (A6)
2 2
(1) IR b2 -4c=0, WRAENA, <IFA, > -1 N, SERIARDEIERY, &, #
RIARFAE o
(2) WHED? - 4c<<0, We<IWf, HERFA%E, GHNARFAE.
2.7 (3) mERnREHSH
HE (3) B A
(1) N*=0, P*=9
(2) N*=D, P*=
1
x_[ken@Q+aT, N | (1+DP-x)
(35 N [ adT ] aV (A7)
o _[ ken(1+aT,N*) ion
Hp
n="Llexp(r(1-N*/D)))V/t -1
V=1-exp(—-r(1-N*/D))
Maﬁ‘]ﬁ‘ﬁfjiﬁf?%(ﬁ:
kg ken 1 L (+e-x)Q-m)yAQ-V)
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N* N* N*
'*D'~r (]._m))“ ~ﬁ"'r(1—m)]+'TrV} (Alo)
Y T N*
% g=N*/D, p= iiahTTN* (A1D
B (A11) R4 0<q<l1, 0<p<l, p XEZ T, BEW, HTFEHE N* OMEE
t, axtpERMIR/DNo
REHE (3), Ym=0HH:
o N* = Th ken{l3@ox) (A12)

T 1+aeT,N* T Tav
M (A12) WAL, W o WAL E R, AFHEER, Mok TMNENS
iR e, EEBE
p=T,/T (A13)
ST EERmE, M (A12) X,
¥q, pIRAN(A9), (A10)R7E,

e pen 1 — (A+P-x)Q-m)(1-V)
b=reg-1-x+D+ - @ +1)[ p- v ] (A1)

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



246 £ & % W 6%

= b1+ QFEP=X) [ kem —p— —my) —ra(] -
C=-b-1+ v 1) [V(l p-m+rqg(l—-m)) —rq(1 m)]

trqV } ‘ (A15)

3. BEDP(D=fMWEIT
mGE (3) A&

1+aB~x—aN*/P*(1—-exp(—r(1=N*/D))1=0 (A16)
TR (N*, PR I i & A RS R .
_ N* _ adTP*l-«m -k
N“‘Tf**[l (” k(1 +aTyN*) ) ] (A7)
X
_ Nk - adTP*'~" -k
exp(-r(1-N*/D)) [1+ k(T +aT, N ] (A18)
At
1=a(N,-B)—x=0 (A19)
#4 Z=B/N,, WAy
. — (I_X)Z 2 ':-
b= ¢ 1-7 (A20)
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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, China)

This paper presents a simulation model of monopredator-monoprey species
system with following equation,

( N,. =N,exp [r( 1- N,/D)][l + - k({i?;.:}’%)]—t

R A (N el o 2
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 incre-
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,
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