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The pest population density is controlled by logistic growth model. The
logistic model is applied to find out the carrying capacity, equilibrium level
and its solutions. In this model time varies continuously and the population
IS unstructured. The population members are of homogeneous group. By
using the logistic growth model, the Equilibrium levels and maximum
supportable population that is carrying capacity and the stability of
equilibrium state of the important rice pest stem borers are calculated.

Introduction

Food is the basic human need and enough to
feed the growing population of developing
nations is one of the biggest challenges faced
by modern world. Rice is one of the top most
food grains in world wide. The major problem
faced by the rice cultivating farmers in India
is managing host of pest. The pest population
density controlling by logistic growth model.
The population of carrying capacity, pest
population tends to equilibrium level and the
solution using logistic model. The major
problem for rice cultivation is controlling the
pest population. In this model the time varies

continuously and the population is
unstructured. The population members are a
homogeneous group. Using the logistic
growth model which is the equilibrium levels
and maximum supportable population that is
carrying capacity and the stability of
equilibrium states of the important rice pest
stem borer. The borer population tents to
equilibrium level, not tends to economic
injury level and the borer population of
carrying capacity using the stability condition.

In population  ecology, density-dependent
processes occur when population growth
rates are regulated by the density of a
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population. The relatively little experimental
data and the conditions that may promote
strong vs. weak density dependence in a
particular species. To incorporate density
dependence into a predictive fabric for
population dynamics, the magnitude, causes,
and correlates of variation in the strength of
density dependence will need to be
understood. One factor that is expected to be
related to the strength of density dependence
(i.e. slope of the relationship between density
and per capita growth rate) is population
growth rate at low density. This expectation is
based on the monotonic definition of density
dependence that is included in the most
widely used single species models of
population dynamics.

Population sizes that are less than K, the
population will increase in size: at population
sizes that are greater than K the population
size will decline; and at K itself the
population neither increases nor decreases.
The carrying capacity is therefore a stable
equilibrium for the population, and the model
exhibits the regulatory properties classically
characteristic of intraspecific competition. For
the continuous time model, birth and death
are continuous. The net rate of such a
population will be denoted by dN/dt. This
represents the 'speed' at which a population
increases in size, N, as time, t, progresses. It
describes a sigmoidal growth curve
approaching a stable carrying capacity, but it
is only one of many reasonable equations that
is in the following fig (Fig. 1 and 2).
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Steady and equilibrium states

A steady state N of the logistic model
differential equation == is defined as the
limiting value of N (t) if it is exists as t
becomes large.

An equilibrium state N, of the logistic model
of the differential equation N(t) satisfies the
equation ===0

« 2 Solution of
R gt =N

The logistic model EEN (
. . NCE)
the equation is

The equilibrium state are N¢;=0 and Nek=a/b.

The steady states of a population depend on
the value of initial size Npand two equilibrium
states N; and N; with N;<N, three
possibilities arise. Let No<N; and f(N)>0 in
the interval (0O,N;) then as t increases from
t=0,N(t) increases steadily from Ny and its
maximum value isN;. This means that N(t)

_>N1 ast” > So N:Nl

Let N1<N<N; and f(N)>0 in (N1,N) In this
case N(t) monotonically increases from Ng at
t=0 and its maximum value is N, so that

N(t)_>N2 ast” >, HenceN:Nz

Let No>N; and f (N)>0 in (Nz,m). It is clear
that for this case N (t) increase fromNg
without any bound as t increase from Ng

without any bound as t increase and so = .

Similarly for f (N) in the following Table 1.
Stability of equilibrium states

Equilibrium states can be classified as ‘stable’
and ‘unstable’ or locally stable and
asymptotically stable. An equilibrium state of
logistical differential equation is stable if for
each e€>0, there exists &>0, such
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that”N(O) — Ne” = &= ||N(t) — NEH <E for all tZO

If the system moves away from the
equilibrium after small displacements, then
the equilibrium is called unstable. The
condition for equilibrium state to be stable is
If at an equilibrium points N=N. of the
logistic differential equation, f* (Ne) <0, then
the system is stable at that point, otherwise it
is unstable.

Using a=0.1 and b=2 (a & b value of
Udayakumar and Sujatha, 2016) Where a&b
is calculated by least square method by life
table analysis of rice stem 0blorer) then the

carrying capacity K=z — z — °° and

r=a=0.1 In this value the stem borer in the
laboratory condition is tend to equilibrium
state.

0.05
N(t) = 1-0.9995¢™ 3¢

The two equilibrium points “=-=0 and

~e-=(0.05.
Results and Discussion

Models for population growth in a limited
environment are based on two fundamental
one is the population have the potential to
increase logistically and that there is density
dependent feedback that progressively reduce
s the actual rate increase.

Density dependent relationship in single
species rice stem borer its equilibrium level

Ne.=0 and Me==0.05.In this equilibrium level
is No>Ve- and f(N) >0 in (Ve=">%) N(t)
increase form Ny without any bound as t
increases in the control condition.
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Table.1

Stages x

Larvae
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