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STUDIES ON SYSTEMS MODEL OF THREE
PARASITOID-ONE HOST INTERACTION

Zhang Xuewu Gu Dexiang
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Abstract This paper established an interaction model of Aonidiella auramii and its three para-
sitoids: Encarsia citrina, Aphytis melinus, Aphytis lingnanensis s

H o =AH G\ f, + e/ + af3)

Py =Hs(1 - f))

Q. =H.Gfi +HQ - f)

R =H (u+1tf)10 — 1)

FLP,) =exp(— aP.), f,(Q,) = exp(— &Q.), fi(R,) = exp(— cR.)

The host is devided into 3 types according to scale area: s(above 0. 55 mm?®}, £(0, 35~0. 55

mm?), u(below 0. 39 mm?®); through changing the value of (s, £, «) and the attacking rate of
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parasitoids(a, &, ¢), we analysed the dynamics of 3-dimension systems (two parasitoid-one
host)and 4-dimension system (three parasitoid-one host}, determined the boundary conditions
for parasitoids to compet exclusively or to coexist. It provided a theoretical guidance to the
strategy of biological control of Aonidiella aurantii,

Key words, Aawidiella aurantit, Encarsia citrina, Aphytis {ingnanensis, Aphytis meli-

nus, systems models.
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XA R ECHRTRRLEITFFEN. 5 AMEFRER. XA LEY R 3
HGs+etu=1):

@D s HEST AM MR1 AL #xrdy, 4 K/ 0,55 mm® KL E.

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

18 kERE: HFEHS -HEFINRERIME 31

@ —HiEE AM B EC By, 4 8K /METF 0,39 mm® E 0. 55 mm® Z 8],

@ u——HiE S EC %y, ¥rHK/hEC 39 mm’ AT,

T R, BB AL Bl AT REIE . H TFAREYE, FFLLATAK AL AR dr
X2 .

Mot AL SRS mBERE SRR, AMEKZ, BENECH, BATIAY, EXEs
RFER, AMSHIEHRE ALBHFENTE, SRi AL B . £ EH  XF R,
i AMBY T, ECBHIH AMBRRTRNTE. AP Q. RAJER AL &, AM
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Tabe 1 The dynamics of AL-AM-RS system
under different distributions of scales

u 5 : & ay %  Dynemics
1 0.1 01 0.1144 0.0838 o <&/
0.5 0.4 0.5721 0.5584 [ <<b/a
0.6 0 1.0299% 1.0302 AM>AL
L5 01 0.4 0.2111 0.1585
0.5 7 1.0555 1.0566
6 0.4 0 1.0708 1.0725 o> >b/a,
AL>AM
L7 0.2 0.1 0.7317 0.6962 a<<&/a,
P\ <hla
.29 0.0l 1.0609 1.0604 AM>AL
0. 293 0.007 1.0719 1.0725 a>>&/a,
) A\ >bla
0.2 0 1.0975 11008 AL>AM
0.8 0,184 0,016 1.0643 1.0568 a<{f <b/a,
AM>-AL
185 0.015 1.0702 10636 e<é/a<pi.
AM-+AL
019 0.01 1.0991 1.0076 o<<&/a.
fi<bla
020 6 1.156% 11656 AL>AM
0.9 107 0.03 0.9852 0.7979 ao<<f <lb/a,
AM>AL
0.076 0.024 1.0696 0.9387 a<<b/a<lp
0.078 0.022 1.097B 0.9845 AM-+AL
0.08 .02 1.1259 1.0299
0.09 0,01 11,2667 1.2527 o >-b/a.
J: e 1
L1 0 14074 1.4706 AL>AM
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2 C-AL-RS RAETRN R I HTHRDS
Table 2 The dynamics of EC-AL-RS system
undgr diferent distributions of scales

5 ttu ﬁz

¢.% 01 12.6666
B 0.2 4.6277
o7 0.3 25609
0.6 0.4 1. 8062
0.5 .5 1.0555
0.4 C.6 (.6971
0.36 0.64 O0.5B65
0. 355 0. 645 0.5737
0334 0.646 0.5712

3% Dynamics

ey >rfe

a;
8. 7361
3.B681
2. 2453
1.4339
¢, 9471
0. 6224
0. 5200
0. 5091
0, 5068

AL>EC

< cle<f:
AL+EC
@< cla.
EC>>AL
0.4975

0. 2160

0. 0789

0.35 0.65 0.5611
0.2 0.8 D.2584
0.1 0.9 01144
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Table 3 The dynamics of EC-AM-RS system
under different distributions of scales

“ t ay A g Dnynamics

6.9 0.1 0.0749 0©.1027
G.8 0.2 0.1822 0.2054
0.7 0.3 0.2881 0.3080
0.6 0.4 0,3938 0.4107
0. 49 0,51 0.5101 0.5237
0.48 0.52 0.5204 0.5339
0.47 0.53 0.5310 0.5442
0.45 0.55 0.5521 0O.5647
0.4 0.6 0.6048 0.6161
9.3 0.7 0.7103 0.7187
0.2 0.8 0.8158 0.8214
1l 0.5 09212 0.924]
0 1 1. 0267 1.0268
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Fig. 1 The dynamic graph of EC-AM-RS system
a=2.1205, 6=2. 2670, c=0. 7405, A=1. 0545,
5=0.1B15+ t=0, 2557, «=0.5628. @. &,
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