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Abstract

Integrated pest management(IPM) has been promoted as an environmentally friendly pest control approach. It utilizes a

combination of control methods to control pest populations in agricultural and forestry systems. In this paper, we propose

an IPM pest-predator model with impulses and stage structure on predator population, where the predator population is

divided into two stages, a juvenile stage and a mature stage. The mature predator’s predation conversion for production of

new predators. This kind of stage-structured pest-predator model has been omitted in the mathematical models for integrated

pest management. The dynamical properties for the pest-extinction solution and permanence of system $(2.1)$ are established.

The simulations are employed to support the proofs. Our results provide a good balance between the biological control and

chemical control for integrated pest management.

Hosted file

Jiao, Cai and Quan.pdf available at https://authorea.com/users/319683/articles/449394-

dynamics-of-an-ipm-pest-predator-model-with-impulses-and-stage-structure-on-predator-

population

1

https://authorea.com/users/319683/articles/449394-dynamics-of-an-ipm-pest-predator-model-with-impulses-and-stage-structure-on-predator-population
https://authorea.com/users/319683/articles/449394-dynamics-of-an-ipm-pest-predator-model-with-impulses-and-stage-structure-on-predator-population
https://authorea.com/users/319683/articles/449394-dynamics-of-an-ipm-pest-predator-model-with-impulses-and-stage-structure-on-predator-population


P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/1/1-eps-converted-to.pdf

2



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/2/2-eps-converted-to.pdf

3



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/3/3-eps-converted-to.pdf

4



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/4/4-eps-converted-to.pdf

5



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/5/5-eps-converted-to.pdf

6



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/6/6-eps-converted-to.pdf

7



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/7/7-eps-converted-to.pdf

8



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/8/8-eps-converted-to.pdf

9



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/9/9-eps-converted-to.pdf

10



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/10/10-eps-converted-to.pdf

11



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/11/11-eps-converted-to.pdf

12



P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
43
09
.9
86
26
19
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

figures/12/12-eps-converted-to.pdf

13


