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THE INTEGRATED PEST CONTROL
by
*Mohammad Shahid.

For centuries man has been growing crops for his own needs on this land. His
crops neither suffered so heavily or regularly due tothe insects’ attack, nor their damage
was being realised as much asit istoday, exceptthe occasional sporadic outbreaks of
certain pests that damaged his crops heavily.

These sporadic outbreaks occurred perhaps due to the biotic potential or intrinsic
rate at which such insects reproduced in the absence of environmental checks. But this
happended only occasionally. Often the environmental complex of conditions i. e.
biological and physical factors remained more or less unfavourable and caused the
environmental resistance which suppressed the biotic potential of the species from being
realised. The species existed but usually maintained a low level of population or
equilibrium between the forces within the species and the environments.

All the pests that are present today were there 70 years or more ago. However,
they did not matter much because their population density was always low.

The question arises that why during the past 70 years and specially the last 25-30
years the insects and mites problems have become so serious and of greater concern to
our farmers. There are two answers to it.

First isthat man has greatly improved his means of communication and transpor-
tation due to which the insects have gained access to new areas from their native places.
where they were perfectly fitted ina balanced ecosystem. They were eating plantsand
in turn being eatenup by their natural enemies. Now leaving behind their natural ene-
mies in their native places these insects became established in new areas and in the ab-
sence of environmental resistance in respect of biological factors (i.e. natural enemies)
these insects reproduced terrificly and acquired the ranks of pests, often serious.

The next answer is that the discovery and indiscriminate applications of chemicals
against the pests during the last 25-30 years has although revolutionized the field of
insect control but has also greatly intensified the pest problem for mankind.

At times when a decade of the rediscovery of the toxic properties of DDT to most
of the insects was being celebrated, Pickett and his Associates (1946) experienced a new
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problem in the control of insect pests with chemicals after the very first year of the DDT
use for agricultural purposes. “Some of the then minor pests have developed heavy
outbreaks after the application of pesticides on apples in Canada.”

Although since then the Biochemists,Chemists and Toxicologists were competing
among themselves for the discovery and synthesis of new and more effective chemicals
for pest control, the experience of Pickett and his Associates was being confirmed by
the succeeding entomologists. However, this was being ignored due to the miraculus
role which these insecticides played in suppressing the pests of agricultural and medical
importance. But they could not keep quiet for very long.

Oatman (1960) has pointed out that two spotted spider mite and european red
mite became major pest problems in the commercial orchards only after the advent of
DDT into the spray program. Prior to this they were considered as minor pests being
normally suppressed by their natural enemies.

Similarly Oatman (1966) says that the use of DDT and some more recent chemicals
for the control of direct (major) pests of apple was often ineffective for the indirect
(minor) pests but more effective to the natural enemies of these indirect (minor)
pests. So after every application of the pesticides the formerly minor pests increased to
destructive number. This gave rise to the pest complex situation. It required more
and new chemicals. Gradually the pest situation became more complicated and expen-
sive inrespect of damage and control.

Thousands of insecticides for pest control are now available in the market and
hundreds of new and more effective ones are being synthesized every year but the pest
situation has been becoming increasingly complicated. With all these the growers tended
to depend too much on the insecticides.

In 1962 the Economic Entomologists received a serious shock in respect of in-
secticidal application for pest control after R. Carson’s “Silent spring’ was published in
the U.S.A. She says, ‘““Now in some part of America spring is strangely silent, for many
of the birds are dead—the incidental victims of our reckless attempt to control our en-
vironments by use of chemicals that poison not only the insects against which they are
directed but the birds inthe air, fish in rivers, the wild life in forests and the earth which
supplies our food and inevitably (to what degree is still unknown), man himself.”” She
strongly criticised the name insecticides for these chemicals and instead called them as
“Biocide”. Miss Carsonalso elaborated that destructive insects often undergo a
“flare back™ or resurgence after spraying in number much greater than before.

Further she has pointed out that at the end of a decade or more of intensive chemical
control, Entomologists were finding that problems they had considered solved a few years
earlier had returned to plague them and new problems have arisen, as the insects once
present in insignificant number had increased to the status of serious pests. By their
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very nature chemical controls are, therefore, self defeating, for they have been devised
and applied without taking into account the complex biological system against which
they have been blindly hurled. The chemicals may have been pretested against a few
individual species but not against the living communities as a whole. Many
discussions, seminars and lectures were arranged by the American Entomologists
during 1962-64 for the justification of chemical control in the past and future. The
conclusion drawn by Rachel Carson wasa fact and they soonadmitted it. The scientists,
therefore, gradually stopped thinking of depending too much or solely on insecticides for
pest control.

This controversy primarily contributed towards the search and integration of all
possible control measures againstthe insect pests.

The need for integrated control was, therefore, notdue to the lack of effective chemi-
cals for primary pest but it was aue to the increase in number of secondary pests and the
increased cost of control.

According to Fleschner’s (1960) the integrated pest control includes the develop-
ment of means for controlling outbreaks ofa particular pest without disturbing the
balance of other pest species in that environment.

In this connection the ARS Entomologists (1963) of the U.S.D.A. have proposed
that the best control programmes achieve their highest efficiency when various control
‘measures are employed concurrently or successively for example various cultural
and mechanical measures can be used to get adequate control with limited chemical treat-
ment or various measures, including chemical treatment, can be used together with
parasite or predator in a single integrated pattern. The object is not to eliminate
the pest completely but to keep the pest population down below the economic injury
level and economic threshold position. This means that they have to be maintained only
as minor pests.
Stern et al (1959) have fully explained the intensity of infestation in terms of
minor pest, occasional pest, perrenial pest and severe pest as shown in the graph.

In minor pests the general equilibrium position and the highest fluctuations of
population density are always below the economic threshold. In occasional pests the
general equilibrium position is although below the economic threshold level but
occasionally the highest fluctuations of the density of pest reach beyond the economic
threshold where by their control becomes necessary. In perrenial pest the general
equilibrium position of the pest is below the economic threshold but the population fluct-
ations frequently exceed the economic threshold. Here the species will require frequent
treatments so that the population is maintained below the threshold level. In severe pests
the general equilibrium position and the lowest fluctuations of population density remain
above the economic injury level. In this case regular treatments are required to keep the
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the population density and its general equilibrium position belowthe economic
threshold.

The idea of suppressing the unwanted insects and plant populations by using all
possible cultural, biological and chemical means etc. is not a new one, however, the
Practice of integrated control on more scientific basis is a recent development.

Originally the idea was to combine and integrate chemical and biological or na-
tural control in such a way that the hazards of insecticides to all the existing beneficial
insects are avoided. Soon it was extended to include other control measures like the
release of sterile insects, use of resistant varieties, traps and other cultural and physical
methods. All these methods can be used concurrently or successively having little or no
adverse effect on one another., However, since the biological (natural) and chemical
control measures are strongly incompatable because the chemicals always destroy
the balance of nature, therefore, these two methods have to be applied in an integrated
pattern first by making them compatable for achieving maximum and permanent

control. In thisrespect the following recommendations have been collected from the
literature.

(a) About the insecticides

(1) Insecticides must be extremely specific and selective in action (Ripper
1960).
(2) They should have short residual effect. (ARS 1963 and Williams et af 1969)

(3) Use of systemic insecticides will kill the pestand save their natural
enemies. (Metcalf and Flint 1962)

(4) Grannular Form of insecticides is most desirable because it does not come
in direct contact with the natural enemies of the pests.

(5) Using Minimum dose of insecticide will kill the target species and may
save other insect. (Sternef al 1960)

(6) Insecticides should be applied at time when the useful insects are not
readily exposed or they are ina resistant stage, (Bartlett 1958 and Stern
ef al 1959)

(7) Leaving some areas untreated with chemical will serve as reservoir for
beneficial insects. (ARS 1963)

(b) About the Natural enemies of pests.

Environments on the other hand can be modified for the existing parasites and
predators as follows:—

(1) By providing them with better food. It also includes that complet
extermination of the pests should be avoided. (ARS 1963) '
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(2) By protecting them against secondary parasitism. - (Metcalf and Flint
1962) :
(3) By protecting them in competition for antagonism. (Fleschner 1960)

(4) By protecting them from dusts. (Bartlett 1951)
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