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1.1 l_' 

L Le disruptive ef'i'ects to UI'thro pod ecosyst ell1S 

due to the use of the new broad spectrum synthetic 

insecticidc;s included pest flaJ:'ebacks, secondary pest 

outbreaks and pollinator mortality. 

These results along with the development of 

resistance of pests to insecticides have stimulated 

interest in pesticides prograws designed to work 

harmoniously with biological restrains on pest increase. 

By combining the advantageous featUJfes of both chemical 

and biological control methods, i.e., reducing the pests 

while causing a minimum disruption of ·bhe natural enemy 

activity, a greater permanence of pest suppression may 

be obtained. 

Although most chemical treo.tments produce some 

unfnvourable change in the subsequent 11.c'1.tural-enemy-pest 

ratio, certain pesticide manipulations have been shown to 

reduce this o.dversG effect with corresponding gnins in 

the future pest restrain. 

The aim of the present study was to test the 

effect of lurge number of :pesticides now recommended 

for use against cotton pests in SNtha area, on the 



spider mite and its notural enemies, in onler to pick up 

the most selective insecticides. Selectivity is the 

measure 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 which originates from physio­

logical difference in susceptibility of hosts and natural 

enemies to a toxicant. 



--------------------

Tho call for the intograted control approach started 

recently few yoars ago. 

ValL den Bosch and Stern (1962) defined integrated 

control as "pest control" which com1Jines a."ld integrates 

biological and chemical control. In this o.pproo.ch chemicc.l 

control is used as mo.y be neceSGary and in a mo.nnor which 

is least disruptive to biologicaJ. c0ntrol. 

Biological control and chemical control are in no 

wo.y similar phenomena. Biological control is o. pro:'t of 

the no.tural control which governs the population density 

of a pest species. On the other hand, chemical control 

involves only immediate and temporary decimation of local­

ized populo.tion o.nd do not contribute to permanent density 

regulation. 

Obviously, if biologico.l control was perfect there 

would be no posts and chemical control would be unnecessary. 

Thus, chemical control is needed and should be used to rod­

uco numbers of pest species which rise to dangerous level 

when or whore the suppressive environmental pressures are 

inadequatG. 
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ln an integrated program, applied biological 

control is supplemented by approprinte chemical centro~ 

procedures. The latter are t hu.s roduc ed in frequency 

and intensity because the average level of pest abundance 

in first reduced by the former. The two control methods 

complement each other, biological control lacks the 

positive disadvantages of chemical control, such as dest­

ruction of beneficial insects, accumulation of toxic resid­

ues, more frequent development of pest resistance and tho 

negative disadvantages of biological control, notably 

results that are slow in developing and are frequently 

only pccrtly effective, arc cou."lteracted by corresponding 

positive advantages of chemical control. Suitable integ­

ration, based on knovllcdgo, minimizes harmful effects of 

each method. 

The rate of dovclopm, 1t of effective integrated 

control is limitGd mainly by the rate of dcvelop;nGnt of 

effective biologicill control, as t:1.8 lc:,ttor must occupy 

o. basic position in the former. 

Integration of biological and chemical control is 

possible if:(a) a suitable low-density natural enemy is 

avetilable, (b) o. selective insecticide e:ri.sts which controls 



the pest but not the low doruJity-clependent na.turn.l 

enemies, ond(c) the mnximum population density of the 

pest which docs not produce economically significant 

damnge to the crop is not lower thnn the population 

density of the pest needed to tho low-density na.tural 

enemy. 

The relative stability of tho ecosystem is an 

importunt factor in the development of an integrated 

control program. The possibilities of directly utiliz­

ing biological control agents c.rc gonerally much better 

in orch=ds, forests 1 rangelands, ruld perennial field 

and forage crops than they are in short-term plontings 

such as vegetable crops, cut flower plantings, and the 

like, where stable host-natural enemy relationships hardly 

have time to develop before the crop matures. 

Smith (1962 n & b) ldd dovm the princiral points 

of integrated control. Integrated control is bused on tho 

use of :f'undamental ecologic~:"~ principles to control and 

manipulato pest insects and mites. It has as a prime 

goal the combina.tion and integration of biological and 

chemical control. The intcgrat od control progrruns empha­

size tho utilization of both ohemieal and biological 



mcc,sures because these two techniques are our main stan4bye 

in the struggle against insect and mite pests. 

Integrated control is ~plied pest control which 

combines and integrates biological and chemical measureij 

into a single u.nified pest control program. Chemical cont­

rol is used only wb.ere and when necessary and in a manner 

which is least disruptive to beneficial regulating faet~~ 

of the enviroillllent. There is three basic principles of 

integrated control. 

1- Emphasizes the ecosystem concept and may be stated as 

follows 1 The complete complex of organisms, the cul­

ture of the crop and the conditioning enviro!llllent, 

This ecosystem includes all the pest insects and mit~, 

the plant diseases, the natural enemies of the pests, 

their competitors, the plant and its culture, the 

weeds, the soil and its na;'lac;enlent, the conditioning 

enviro=ent. 

2- Stresses economic levels and may be stated as follows: 

The population levels at which the pest species causes 

harm or damage, The lov1 economic levels create special 

difficulties especially so for biological control and 

intec;ratod control. The higher the economic level, the 

.,----
'-"< 



J.:r€uter vd.ll be the possibility that biological control 

agents oan come into play and the hence the greater the 

op:portunit y for integrated control. 

3- Underlines the ~Dortance of avoiding disruptive actions. 

It may be stated as follows : Necessary control measures 

should be designed to give adequate control but in a 

manner which does not upset some other part of the eco-

system, 

Beirne (1962) discussed also the concept of integrated 

control. Biotic and chemical control agents have one desir­

able attribute in common : they kill harmful insects. One 

of these kh,ds of agents used alone will not normally give 

optimum control : it will not provide the best combination of 

efficiency in destroying noxious insects with ease and economy 

of application and the minimum of harmful side-effects. Biotic 

agents hr.ve 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. 

Other main desirable attributes of biotic agents 

are primarily the absence of the main undesirable attrib-

utes of chemical agents. Chemical agents affect most 



L<~;;c::'icial orc;ar:isi1S, but biotic a3onts dre specific to 

the insects against 11hich they are applied, 

To use biological control alone because of the 

desirable attributes of biotic acent s moans not taking 

advantage of the desirable attributes of chemical agents. 

Chemical agents cacJ. be obtained 1 stored, handled alld 

applied more easily, they tend to be more im:wdiately 

effective in destroyil"g pests, and there is greater cer­

tainty of post mortality from their use. Tt.o obvious 

solution is integrated control programs that combine both 

chemical and biological controls to exploit tho desirable 

attributes of each kind of agent Y1hilu miniruizing effects 

of tho u:.1desirable. 

Reynolds (1962) explained tho need for integrated 

control by develo]:.'ing selective inc octicicie". It has 

become evident that thoro is need for Cl.ll in.togratod app­

roach to chemical control in YJhich insucticidGs are used 

for the all8viation of sone particular post problem but 

the biologico.l control populatiol1s in the onviroruaent are 

loft virtually intact. 



:~t ~!ec:.,s thcn'o ar<.; two mccJOr spccificatio:ls !or 

tlco successful c\wvelop~Wi'lt of integrated control progra!llE, 

i•'irst, ftu. dDJJental biological Luorno.tion ia ma..'1.datory con­

cerninG the intricate and delicate interrelationships of 

tho biotio complex in the field • 

When the individual impact of the various parasite 

and predator species upon pest population regulation are 

unjerstood, the second major specification can be under­

taken with greater assurance. It d0es not seem necessary 

to discuss the obvious values of elimination of urmecessary 

treatments, use of minimum insecticide dosages conpatible 

with effective control, improvement of application timing 

and the like. Ideally, an insecticide application Vlould 

not eliminate as many individuals as possible in the field 

but rather lower the pest population below the econonic 

level and leave intact, or virtually so, tho importa..YJ.t 

beneficial species to reduce possj.bility o:f po8t flo.ro-back. 

In order to approach this portion of tho goo.l of 

integrated control, it is nocossar,y to develop solectivo 

insect icidos. 

Thuro are several obvious 'ifays in which insecticide 

selectivity mo.y bo discovered, The first involves usc of 



LeG vC 1J lC lUGS <.~t ciOG<.:(;GS SUfficiently low thnt c.t luo.st 

po.rti2l selectivity ro:Jults. Souo insocticides o.ro 

vxtrec~1oly affective on cort<J.in posts, Systeaic insocti-

cides rJ.ay be the most prowisi.t:l.G i'or devoloprJ.ont in this 

realm of selectivity. 

Messenger (1965) rovievved the intogr<J.ted control 

concept stressing the need for seloctivo insecticides. 

Tho concept of integrated control concerned prinarily 

tho joint use of both chor::lical cor1trol =d biological 

measuxes. The biological control included not only the 

action of introduced predators anu pD.rD.sites, but also 

the effects of native natur<J.l onenies. ~!lore recent defi-

nitions of th0 term "integr<J.ted control" rofer to the joint 

use of a variety of pest control Beasures to reduce tho 

abu."ldnnoe of t<J.rget species. Honwer analysis of such 

intogr<J.ted control programs D.S have been dev0loped so f<J.r 

suggests that v1hat r:10st coLU.lO'-U~- is "LJ.togratcd" is sone 

forw of ohvnical control y,ith souo one or L:orc oleoents 

of biologico.l control. 

Another requirement is tho dcvclopnent of intoe;ro.ted 

controls around the existing no.tuxal enony fo.Ul'li:.C lieos in 

the noEJd for ch=ical controls tr1nt y,ill not rcndor thvso 

biotic o.gonts EJven loss effective. Pesticides nnd n~ctur2~ 



t--' \il1ich nnturul enenics o.ro toleretnt or rosist=t. 

Tho native cyclaLten Llite 1 StonootarsvnerclUs pallidus_ 

(Dc_'.llks) 1 on strawberry in Cali£ornia is controlled by native • 

prodo.tory phytosoiid nite supplonented p0riodically with 

applications of the selective aca:r.L;:i de thiodan. 

B. Ef~_e_9t of post~cides on nites ung_!;heh Pc":edators_ : 

Clancy and Pollard (1952) s:,;J.·ced that DDT failed to 

stimulate outbreaks of the European red m:Lte more than did 

lead arsenate in the well--cared for commercial orchards, 

possibly because of the depressing effect in both DDT and 

lead arsenate plots of sulphur fur1gicides on the dominant 

early-season predators. Hov;ever late, s\lJJlJ!ler populations 

of the spider mites Tetra:J,ych~ pimaculatu1§_ Harvey and 

T. schoel!:ei !1cGregor defin"i.f;ely il-:tc:L"e::c:>-J0. ~'J hi:~her levels 

in plots sprayed with DDT. 

In Ulwpruyed orchards, mite populations were main­

tained at extremely low levels b;,: the predators. When DDT 

was npplic:d to several of these trees the predators were 

killed and infestutions increased rapidly. Iphidulus sp., 

~-


