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‘e disruptive effects to arthropod ecosystems
due to the use of the new broad spectrum synthetic
insecticides included pest flarebacks, secondary pest

outhreaks and pollinator mortality.

These results along with the development of
resistance of pests to insecticides have stimulated
interest in pesticides programs designed to work
harmoniously with biological restrains on pest increase.
By combining the advantageous feabtures of both chemical
and biological control methods, i.e., reducing the pests
while causing a minimum disrupbion of The natursl eneny
activity, a greater permanence of pest suppression may

be obtained.

Although most chemical treabtments produce some
unfavourable change in the subsequent natural-enemy-pest
ratio, certain pesticide manipulations have been shown to
reduce this adverse effect with corresponding gains in

the fubture pest restrain.

The aim of the present study was to test the
effect of large number of pesticides now recommended

for use against cotton pests in Sakha area, on the
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spider mite and ivs notural cnemies, in order to pick up
the most selective insecticides. Selectivity is the
nmeasure of the capacity of a pesticide to spare natural
enemies while destroying pests. Selectivity in pesticide
treatment may be physical which depends on differential
exposure of pests and natural enemies to the pesticide

and physiological selectivity whieh originates from physio-
logical difference in susceptibility of hosts and natural

enemics to a toxicant.
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1. EEVIEW OF LICLIATURI
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tegrated control concept ¢

The call for the integrated control approach started

recently fow years ago.

Van den Bosch and Stera (1962) defined integrated
control ag "pest control" which comhines and integrates
biological and chemical control. In this awproach chemical
conbrol is used as may be necedzary and in a manner which

is least disruptive to biological! control.

Biglogical control and chemical conirol are in no
woy similar phenomena. Biological control iz a part of
the natural control which governs the population density
of a pest spcecles. On the other hand, chemical control
involves only immediate and temporary decimation of local~
ized population and do not contribute to permanent density

regulation.

Obviously, if biologilical control was perfecht there
would be no pests and chemical control would be unnecessary.
Thus, chemical c¢ontrol is needed and should be used to red-
uce numbers of pest sgpecilces which rise to dangercus level
when or where the suppressive environmental pressures ore

inadequate.
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In an intcgrated program, applied biological
control is supplemented by appropriate chemical control
procedures, The latter are thus reduced in frequency
and intensity because the average level of pest abundance
in first rcduced by the former. The two control methods
complement each other, biclogical control lacks the
positive disadventages of chemical control, such as degt-
ruaction of beneficial insects, accunulation of toxic resid-
ues, mora frequent development of pest resistance and the
negative disadvantages of bioclogical control; notebly
results that are slow in developing ond are frequently
only poartly effective, are counteracted by corresponding
positive advanbtages of chcmical conbrol. Suitable integ-
ration, based on knowlecdge, minimizes harmful effects of

each methoda.

The rate of developmott of effective inbegrated
confrol is limited mainly by tho ratce of dovelcpment of
effective biological control, ns the lotter must occupy

a bosic position in the former.

Integration of biologlecal and chemical control is
possible if:(a) a suitable low-density natural encnmy is

available,(b) a selective insectlcide exists which controls
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the pest but not the low density-dependent natural
¢nemics, and(c) the moximum population density of the
pest which does not produce economioally significant
demage Yo the orop is not lower than the population
density of the pest needed to the low-density natural

enamye.

The relative stability of the ecosystem is an
important factor in the development of an integrated
control program. The possibillities of directly utiliz~
ing biclogical control agents arc generally much bebter
in orchards, forests, rangelands, end perennial field
and forage crops than they are in shorb-term plantings
such as vegetable crops, cut flower plantings, and the
like, where stable host-nctural enemy relatlonships hardly

have timc %o develop before the crop matures,

Smith (1962 a & b) loid down the princiral points
of integrated control. Integrobed control is based on the
use of fundamental ecological principles to control and
manipulate pest inscets and mites. It has as a prime
goal the combination and integration of biclogical and
chemical control. The integrated conbrol programs empha--

size the utilization of both ohemieal and biological
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messures because these two fechnigues are our main standbys

in the struggle against insect and mite pests,

Integrated control is sgpplied pest control which
combines and inbegrates blologicel and echemical measurag
into a single unified pest control program. Chemical cont~
rol is used only where and when neecessary and in a manner
which is least disruptive to beneficial regulating faetars
of the environment. There is three basic principles of

integrated control.

1- Emphasizes the eceosysten concept and may be stated as
follows 3 The complete complex of organisms, the cul-
ture ¢of the crop and the conditioning environment,

This ecosystem includes all the pest insects and mitea§
the plant diseases, the natural enemies of the pests,
their competitors, the plant and its culture, the
weeds, the soil and its management, the conditioning

envixronment.

2~ Stregsses economic levels and may be stated as follows:
The population levels at which the pest species causes
harm or damage. The low economic levels create special
difficulties ecspecially so for biological control and

integrated control. The higher the economic level, the
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srepter will be the possibility that blological control
agents oan come into play and the hence the greater the

opportunity for integrated comtrol.

%~ Underlines the importance of avelding disruptive actions.
It may be stated as follows : Necessary confrol measures
should be designed %o give adequate control but in a
manner which does not upset some obther part of the eco-

system,

Beirne (1962) discussed also the concept of integrated
contrcl. Biloltic and chemical control agents have one desir-
able attribute in common : they kill harmful insects. One
of these kinds of agents used alone will not normally give
opbtimum control : it will not provide the best coumbination of
efficiency ln destroying noxious insects with ease and economy
of application and the minimum of harmful side-effects. Biotic
agents hewe a major positive advantage over chemical agents :
they are living organisms and %thus can seek, find, and attack
the pests, and can be self-perpetuating and can multiply and

spread.

Cther main deslirable abtributes of biotic agents
are primarily the absence of the main undesirable attrib-

utes of chemloal agents. Chemical agents affect most
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tizects wibh o wnlen Loey cone in contect, ineluding
veneTiclal organisms, but vlotic agents are specific to

the insects ageinsgt which they are applied.

To use biological control alone becausc of the
desirable attributes of biotie agents mcans not taking
advantage of the desirablc attributes of chemical agents.
Chemical agents can be obtained, stored, handled and
applied more easily, they tend to be more immediately
effective in destroying pests, and there is greater cer—
tainty of pest mortality from their use. The obvious
sclution is integrated contrel programs that combine both
chemical and hilological controls to exploit the desirable
attributcs of cach kind of agent vhile minimizing cffects

of the wdesirable.

Reynolds (1962) explained the nced for integrated
control by develcping selecvive insecticiden. It has
become evident that there is need for an integrated app—
roach to chemical control in which insccticides are used
for the alleviation of some parficular pest problem but
the biological control populations in the cnviromment are

left virtually intact.
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it seels thoere are two mejQr specifications for
the successful develeprnent ol integrated contrel prograuns.
#lrst, fundamental biclogical infornmation lg mandatery cone
cerning the intricate and delicate interrelationships of

the biotic complex in the field,

When the individual impact of the various parsassite
and predator species upon pest population regulation are
widerstood, the second major specification can be under-
taken with greater assurance. It does not seem necessaxny
to discuss the obvious values of elimination of unnecessary
treatmente, use of minimum insecticide dosages compatible
with effective control, improvcment of application timing
and the like., Ideally, an insecticide application would
not elimirate as many individuals as possible in the field
but rather lower the pest population below the econonic
level and leave intact, or virtually so, th¢ important

beneficial specics to reduce possibility of pest flarc~back.

In oxder t¢ approach this portion of the geoal of
integrated control, it is nccessary to develop sclective

insecticides,

There are several obvious ways in which insecticide

selectivity may be discovered., The first involves use of
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1nseetieides at doseges sufficlently low that at least
partial scleetivity results. Seone insccticides are
cutrenely efficetive on certoin pests. OSystemic insecti-~
cides nay be the nost promising for developnent in this

realm of selecctivity.

Messenger (1965) reviewed the integrated control
concept stressing the need for selective insccticides.
The concept of integratced control concerned prinmarily
the Jjoint use of both chenical control and bioclogical
measurees. The bilological control included not only the
action of inbroduced predators and parasites, but also
the e¢ffcectyg of native natural encmics. More recent delfi-~
nitions of the term "integrated control" refer to the joint
use of a variety of pest control measures to redwxce the
abundance of target species. However analysis of such -
integrated control programs ag have been developed so far
suggests that what nost comnonly i1s "integrated™ is sone
form of ohcemical contrel with sowe ong or rwore clenenss

of biological control,

Another requircment is the developnent of integrated
controls around the existing nobural encny founo lics in
the need for chauical cortrels fthat will not rendgor thosge

biotic agents even less effective. Pesticides and natural
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Slew gt Bo voe eoupotivles Thig corpotibility mey
be procured b ze of physic cica SeLl ive pesticlde
e precured by use of physiclogicelly seicctive pesticides

(ones bo whilch naturel cnenics are tolerant or resistant.

The native cyclanen mite, Stencotarcunenus pallidus

(Benks), on strawberry in California is controlled by native,
predatory phytoseiid nite supplenented periodically with

applications of the selective acaricide thiodan.

B. Effect of pesticides on mites and thelr prmedators :

Clancy and Pollard (1952) shated that IDT failed %o
stimulate outbreaks of the Eurcpean red mite more than did
lead arsenate in the well--cared for commercial orchards,
rossibly hecause of the depressing effect in both DDT and
lead arsenate plots of sulphur Tungicides on the dominant
early-season predators. However late, summer populatiocns

of the splder mites Tebranychug bimaculatus Harvey and

T. schoenel lecGregor definifely incrensod to hisher levels

in plots sgprayed with DDT.

In unsprayed orchards, mite populations were main-
tained at extremely low levels by the precdators. When DLT
was applicd to several of these btrees the predators were

killed and infestations increased rapidly. ZIphidulug sp.,
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