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Fig 1 Flow diagran of S NPV epizootic disease
, 1 6 .t (d). Pi,i= 1,2, ,B8, i
X .ot , y (x, 1),
y X= (X1, , X6, X10, ,X15).
: ( ).t
o , E, r, t
q(x,t)= E€ "y (x,1) (1)
Vi,i= 1,2, ,6 t> 0
15
qx, 1= (1- 0()ZJ' proxi(t- DV ee dT (x, 1) (2)

t q(x,t) + q"(x t),

q(x,t) = E€ "A(x,t) + (1- ® ZJ- ‘p. Xi(t- Z)Viee "dThy (x,t) (3)

i g,i= 1,2, ,6 i

hi,i= 1,2, & i ot
Pi(x,t) = gihixig(x,t) (i= 1,2, ,6)
, gihiq(x, t) > 1, gihiq(x, t) = 1
1 4 1
dxa

dt
zlSJ. Otpi. oXi (t - T)Vi- o€ 'Td‘O/y (X, t)
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= aiXo- (bi+ e)xi1+ rixwo- gihixi(Ee "+ (1-

(4)

o)

(5)
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,ai1, r1, b, e 1 , 1 1
2
, i
dx; ot
dt e 1Xi1- (bi+ e)xi+ rxi.o- gihxi(Ee "+
15
(1- a)zJ’op,-. i (t- DVi-ee "dD A (x,0) (= 234,56)
(6)
, &, ri, bi, i i+ 1 ,i S
: &6 6
1.1.2 1 (4 ,
d_g:ﬂ: kixis- (ri+ pi1+ qi)xw+ gihixi(Ee "+
15
(1- oozfopi. oxi(t- DV o "dD Ny (x, 1) (7)
v K1, 11, 0 1 1 2
, i- 9
dx; -t
dt = Q- 10Xi- 1 - (ric o + pi- 9+ Qi 9) Xi + gi- ohi- oxi- o(E€ "+
5
(1- O()Z-[‘Opj- oX;(t- T Vi o€ rTdZ/y(X,'[) (i= 11 15)
(8)
,Qi- 9, Ti- 9 i- 9 i- 8 ,i- 9 , ,
gs 6
1.2
dxz dxue
dt = ex7- (br+ e)x7+ rXus, dt = (eX1s5 - (p7+ g+ r7)xs (9)
, b, €7, 17 : : ; P7, Q7
1.3
dxs dxz
dt = eX7+ rsXi7- (W1+ bS)X8+ R1, dt = (Q7X16 - (W2+ rs + ps)X17+ R2

, bs, rg, R1,w1 )
i Ps, R2,w 2, ,
1.4

= 98B1X8- (bo + a1)xo+ Q9ﬁ2X17+ IoX 18,

dt

, €8, bo, o, B1
, s, Po, Bz, (O[]

(10)

déiﬁ: q8[))2X17- (p9+ ki + I’9)X18
(12)
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y (x, 1) : ( )
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, 2 (PLGV)
(PLNPV), : :
2.1 ()
()
C LI LT
R = 1+ ¢ "0 70 1- e 8)@1- e 9 (12)
T ( )R () , ai, e1- e, qu- gs k, r,To, Tu. 6,
Tw : ( ), (12) 1
1 () (12)
Tah 1 Paraneter values of transition velocity correponding to eq (12)
K r To T 0 Tw
a1 1.3614 0.1303 35.1081 12.0811 5.2314 39.3989
e 7.3902 0.1446 32.0624 14.6147 6.8218 40.2853
& 3.2988 0.1186 32.4617 10.3145 6.8288 40.886 4
& 3.6614 0.1413 33.2281 7.2186 6.8114 41.9614
e 2.6614 0.1303 33.0581 7.0811 5.4489 40.1114
e 1.5114 0.1223 36.3281 4.7886 7.3614 42.7614
€s 0.8635 0.0986 34.4661 4.7666 7.6694 42.899 4
& 0.6185 0.1676 36.5804 11.6994 4.9066 39.426 1
(o] 2.9220 0.0720 32.8492 18.7850 6.7640 40.4630
g2 2.9141 0.0808 33.4808 16.2861 6.3793 40.5491
g3 2.4990 0.1391 34.2221 14.1910 6.5232 41.6950
Oa 1.9359 0.0780 31.7545 10.8655 7.6765 41.7475
Os 4.0014 0.1123 40.7071 8.3869 8.4403 46.956 6
Os 6.3005 0.1842 41.2036 7.0328 8.4843 49.2279
cdt
2.2
: ()
R= a+ bT (13)
T ( ).R (br- bo), () (13) 2
2 () (13)
Tah 2 Paraneter valuesof dying velocity corresponding to eq (13)
b b2 bs ba bs be bz bs bo
a - 0.0534- 0.0695- 0.0759- 0.0922- 0.1299- 0.2189 0.0504 - 0.3106 0.3543
b 0.002 9 0.003 7 0.003 9 0.004 5 0.006 1 0.0097 - 0.0015 0.0159 - 0.0059
td
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R= a+ bT + CT? (14)
T ( ).R , (p1- pe), (14) 3
3 (14)
Tah 3 Paraneter valuesof dying velocity correponding to eq (14)
P1 P2 pPs3 Pa Ps Pe
0.224 8 0.136 8 0.2352 - 0.0509 0.100 9 - 0.7039
b - 0.0138 - 0.0082 - 0.0155 0. 003 8 - 0.007 7 0.049 4
c 0.000 3 0.000 3 0.000 4 0. 000 4 0.000 2 - 0.0007
cd
2.3
, (9) T( ) el
g= 1/(a+ bT) (15)
s gi1- s, ,a,b 4
4 N PV
Tah 4 Paraneter valuesof infection possibility correponding to eq (15)
g1 g2 gs g4 gs Js
a - 642498.36 - 584 019.62 - 525540.62 - 467 062.14 - 408 583.40 - 350 104. 66
b 25 027. 85 25 027. 85 25 027. 85 25 027. 85 25 027.85 25 027. 85
/PB
2.4
P (an?) () ( )
p= a+ bl + CT? (16)
,P hi- he, 5}
5 (16)
Tah 5 Paraneter values of daily feeding anount corresponding to eq (16)
ha h2 hs hs hs he
a 0. 00 023 0. 00 269 0.00646 - 0.00186 0.09852 - 0.49858
b 0.000016 - 0.00018 - 0.00045 0.00039 - 0.00507 0.03 549
c 2.77x 107 3.26x 10 ° 8.29x 10 ° 6.64x 10 °8.02x 10 ° 5.47x 10 *
an? VAR
2.5
(X ] E ) .
( ) , r= 0.267 2 Bl, , Bl = 0. 75, 32 Bl y
,TB B2= B1= 0.75 ri- ro,
ri=0,i= 1,2, ,9 Ri1 R>2 , 2
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Smulation M odel for Epizootic D isease of Spodoptera litura F. Baculovirus
Zhang W enjun* Pang Yi Qi Yanhong ChenQijin

Abstract A coording to the general principlesof insect population ecology and insect virus
disease, the smulationmodel for epizootic disease of Spodoptera litura F. baculovirusw as
developed The model was made up of 18 differential equations, and can smulate the
population dynam ics of non-infected and infected S. litura including Ist- 6th instar larva,
pupa, adult, and egg The model included 4 compartments, i e, non - infected
population dynamics, infected population dynamics, cumulative dynamics of viruson the
leaves, and transformation betw een non- infected and infected population The dilution of
crop grow th on viruspopulation, and natural decay of virus in the field w ere als included
in themodel T he valuesof themodel paraneters for nuclear polyhedrosis virus disease of
S lituraw ere tested and given

Keywords Spodoptera litura F. , baculovirus, epizootic disease, smulation model
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