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to study the phenomenor of rcsistance in the gotton leafwor

from different points of view pamely :-

z) The relative toxicity of someé oprgenophosphorus insecti-

b

c)

)

€

cides recommended by the igyptiszn Kinistry of Agricultur-
to contrel this insect, to rcsistant, field and suscep-
tible strains.

The enzymatic sctivity of the cholinesterase (ChE),
Aliesterase (Al1iEx), Alksline znd zcid phosphatase in the
previously centioncd inseet strains.

The effect of th: organophosphorus insecticides on

in vivo enzymatic sctivity in the same strains.

The peretratior of certain organophosphorusa insecticides
in resistsnce, ficld and susceptible strains.

Compar=stive studies oI quslitative znd quantivpative

amino =cid contents in different strains.
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II. REVIZW OF LITLRATURE

4. Toxicity and eross resictance of organophosphorous

insecticides.

Darrow and plapp (1860), fournd that z colony of Qulex
tarsalis Coq., 60 times resistant to Malathion was found to
be r-sistant to Mazlaoxon and thc diethyl homology of
Malathion, although to a lesser degree. &light resistance
t0 Co-Rsl was also Observed, but no resistance was found te
any other of Demeton, Dipterex, Delnav, Parathion and Par-
oxon. Two-three fold resistance to DDT and Dieldrin was

slso founsg,

Hznna (1S64), studizd the development of resistange

¢f the cotton lezfworz Spodopters littoralis to Toxsph.nc

in Zgwvpt. He fournd that Giza strain was the most sus¢ep—-
tidlce, while 3ehera strain proved to be the most tolerant

orne,.

Heavel and Cechran (1965), found that aosage mortality
ézte, Obtzincd by & topical application method, for &
org=nophosphorus conpounds given for 2 laboratopy selcected

strains of Blatells germrnica L., revealed that development

of rcsistance to Malathion was highly specific. Imparting
essentizlly no cross resistance to any of the other 7 or-

g anophosphorus compounds evaluated. Selection with
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Dizzinon induecd & low lcvel c¢f tolcrsnce to all the organo-

phosphates studied.

“zbano z2nd Brown (1863) conzludcd that selecticn with

Zieldrin incressed the 1T >f thg Rangoon, Douzla and

carking z 40 fold increass for tis i1nitiaslly more susceptiblc

{2

Frectown strain. When exe-iz:
first three strains ware found Tc heve ineressed there LCSC
te -BHC by 3-10 timis, Zkers was nc change in the LGSC

levels to Disgzinon, Ferthion zrnd ..zs sn increazse io suscep-

tibility to Malatniozn, Persthicz sznd Methyl parsthiocn.

Atkisson (1928) fourni thst the tobscco budworm,

Heliothis virescers F., i: Texzs developed a high degree of

rceistance Te Endrin srnf o theryl during the period 1S62-53.

4

During the period 1921235 the LDEO value for Endrin was
larvs to 12.%4 mg/g (20C fold)

znd for Carbsryl frox C.3 Zg/z TO S4.47 =z (18C folé). =e

that the devzlopuent ¢f resistarce to Endrin

ste
might be 2 logical seguence tc ths ezrli:r deveclopment of

H
m
4]

istence to DDT. [FHowever, 1t m—igatv be possible thzt the

ge of Endrin, although lizitecd, over the 9-year period

[
]
ity

\O
\)’ 1

+~63 was sufficient tc casuszc the development of resis-
tance, But it scexmed unlirely thset the linited usage of
Cerbaryl during the 4—vesr periocd 1959-%3 would be

sufficient to csuse th. Obtzingd hirh degree of resistance
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to that compound. kors likely, Carbaryl was a victim of the

circumstance that the resistance t¢ carbsryl probably was
sn example of cross-rcsistance betwesn the carbarate ané

chlorinsted hydrocerbon insecticides.

Carter end Fhillips (1968&) detercined Methyl parathion
resistance capabilities of a laboratory population of

Feliothis zea (Beoddie), Results indicated that the responsc

of the bollworn to Methyl parathion had progressed through
vigor tolerarce, pericds of increases in LD5O and dec¢reascs
in slope of tke 1d-p line, to a period showing a sharp

increasse toward horogeneity and a marked shift to the 1ld-p

line to the right.

Chacp et al. (1970) compared tho responses of suscep-

tible and resistant strzins of Triboiium castaneum (Duv.)

fourd in pearuts and cercals irn storsge when exposed to
insecticide-impregnrat:d filter paper. They found that the
resistant strains fror peanuts showea tolerznce to
Dichlorovos (X 3.3), Fenitrothion (X 3.8), Gardona

(x 227), Diszzinon (X 11.4), Durstar (X 4.7), DDT (X 2.2)
=nd Cerbarvyl (X 12.5). There wzs nc significznt change i3
tolerance to Bremorhos, znd z significantly lower tolerance

to Iodofenphos (X C.7).

Hassan ¢t al. (1970) found that there was a seasonal

variaticn in the semnsitivity of the different streins of
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the cotton leafworm S. littoralis to different insecticides.

They found that the cessation of tThe use of Toxaphene caused
relaxation of resistance to both Toxaphene and Endrin, but
few genecravions of chericgl pressure produced highly
tolerart =z=trsins to »cth ingecticides. They slsc mentioned
that exzmizgtior of the tolerance levels to various organo—
phosthotes indicated s grester toxicity for compounds with

diethyl group ss compared with the diethyl group compounds.

Ei-Guindy (1973} found that selection for Endrin
resistance to S. littoralis was associsted with cross
resistance to Toxaphene, Dieldrin znd Zectran. Ko cross
resistance was observed to DPT, Methyl parathion, Dipterex,
Nuvacron, Cyolane and Lannate. Selection for Fenitrothicn
registance while confered cross resistance <o DDT, Dipterex,
dethyl parathion and Zectran. XNo cross resistance was
observed to Toxaphers, EZndriz, Dieldrin, Nuvacron, Cyolane

and Lanrnate.

Moustafz g7 g2l. (1274 a) found that the response of
differen* strazins ¢f the cotron leafworm, ccllected from
different provimees of Lower Egypt during September 1967,
to Cyolisrne, Sumithion, Dipterex, Matacil and Endrin varied
from one province to another according to the back history

Of insecticides gpplication in each province,

Mousvafs gt al. (1974b) stated that resistance to

irnsecticide was likely to be developed by z cotton leafwors
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straln when exposed to continuous pressure of certain
insecticides., Field strains in Gharbiz and Dskahlia pro-
vinces showed resistance to Sndrin following extensive use
of Zndrin late in 1955 season aznd during 1966. The
resistand strein of Gharbiaz showed very high incresse iz
its tolerapnce amounting to 350 fold over that of the sus-
ceptible strain. The same behaviocur was noticed ir both
Kafr E1 Sheikh and Sharkia provinces in 1966 and 1967
seazens following the use of Endrin and Diptercx where an

increase of 170 and 200 fold respectively were obtained,

B. Cholinesterase, Aliesterase, Acid and line

phesphatase sgetivity in organophcsphorus

susceptible and resistant strains.

4tlexander et al. (1958) measurcd the differences in
the phosphatase activity of susceptidle and DDTeresistant
house flies, susceptible arnd Chlordane-pesistant cockreaches.
They fourd that no significant differences were obtained
in the acid apé alkaline phosphatase activity betweern

resistant apd susceptible strains.

Bigley and Plapr {(1950) studied the eholinesterazse
and aliesterase activity in corganophosphorus susceptible
and resistant houseflies. They concluded that the levels

of ChE activity were found to be nearly identical in easch
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strain, but aliesterase activity wgs much lower in resistart
strain than in the susceptible strain, indicating a possible

relstionship between this esterzse and resistance.

Bigley and Flapp (1961) determined the ChE and AliE
activity of different steges in the life cycle of susceptipvi:
and organophosphorus resistant strains of the house fly Muscs
domesticz L. They found that, as in the adult, level of
AliE activity were markedly less when the resistant flies
were ir immature stages. ChE levels were similar for all

fly strains at all stages tested.

Menzel et al. (1963) studied the properties of esteras. =

from suscertidle and resistant strains of Musca domestica.

They stated that their results supported the theory that
resistanc: to orgarophosphate insecticides such as Malathion

was related to a higher phosphatase activity,

Zresden (1965) stated that ChE activity in pesistant

flies was liss than its activity in the susceptidble ones.

Susvine (1958) reported that resistarece to organophos-
phorus insecticides in the field produced confusing variatior:
ir intensity and cross resistance, OrgancphOgphorus resis-

tance in Husca domestica, Culex tarsalis, Chilo suppressslic,

Blatella gcermanica and Tribolium castaneum, 4id not depend

maiply orn change of cuticular peretration or on potentiatior
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of phosrthorcothiomates; cholinesterases v2re nect invelved,

Resistance was due to detoxication syst=o

Cl)

“re A
o

M

ard Bull {(1970) found thzsT the rasigtant and
suscertil.¢ Dud WOITmS strains srpesred ¢ Izvo szinilar
levels of cholinesterase activity while rcuogenstes of

resistant larvae demornstrated greater Allesvsrsse activity.

4bcéa’lzh gt al. (1672} found thst to:s Methyli parathion

R-strziz of S. 1jttoralis contained lower AliX sctivity

thaz the S-strzin. The activity in the s-strein was app-
roximately 75% of that in J-strain. Or ths other hand,

the CEE sctivity was higher in the x-strain than that in
the S-strain, where it was 1.45 tices as high zs thet in

the S-strzin.

T1-Guindy (1¢72%) foundé that the enzymatic activity of

zistart Tenitrotzicrn strain than

3o
]

A13i-T wzs lower ir the

(h

thet iz thi susceptibl: streip of £, littoralics.

G. Zroocomezie dphdbition in Siffesrexnt insccT strairns.

Cprenocrth ané Van Aspersr (192C) =tated thst z mutant

gene vhich produced an altered asli-csterzse in =21l of pix

0

)

tics L. The

6))]

phosphate~rzsictart strain of iuscs dome

mocifisd enzymes were n0 longer irreversitly inhibited by
the oxygen znalogs of the insecticides to which the strains
were resistant but could slewly convert them, Iz five of

the strairs the resistance was cegused b this gene only.
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Forgash gt agl. (1952) found that aliesterase activity

of the resistant strains of Musca domestica T. was inversely

propertional to the level of Diazinon rcsistance, this faet
confirmed previous reports on other CP-resistant houge
flies. There were only slight differences among the strair
in cholinesterase level and sensitivity t0 i, vigro
inhibitiocn.

Smissaert (1964) provided evidence tuat organophos-
phate resistance in s strain of spider mites was due tO
decreased sensitivity of its cholinesterase to organophos—
phates. The cholinesterase activity of the susceptible
strain in vitro was three times that of the resistant

strain of mites.

Voss and Matsumura (1€54) found that the Chhk of two
Leverkusen registant strains of spider mites were different
from the ChE of leverkusen susrcphtible {(Iiv), Bluvelt (Us4)
resistant and Niagara (US4) susceptible, The last three
strains 6id not differ significzntly ir their sensitivity
to Paraoxan (2:c10‘3 M}, whereas the first two straeins had
a definite tendency to be insensitive. They also stated
that Blauvelt resistant strain might have developed another
effective defence meshanisr such as detoxication and/or

reduced absorption.
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Smissaert (1€55) reported that bis work on resistant
and susceptible gtrazins of the gpider mite, Tetranychus
urticae, showed that the ChE of resistant mites was cop-
siderasdly less sensitive to Diazoxon and Paraocxzon
inhibition tharn that of susceptible mites using  -paphthyl

acetate zs substrate.

Mansingh (13965) found correlation between the in wive
cholinesterage activity in the head of ¥alathion-,cisoned

German cockroaches, Blatells germanica L., and the rosie~

Cance to the insceticides.

Jarezyk (1966) stated that the mid-gut of lepidop-
terous caterpillars contained at least Z highly active
enzymes whichk ecatalyze the hydrolysis of insecticidal 605
(Farathion) relatz4 compounds in vitro at alkaliz: pH. The
enzymes degraded csters of phosphoric and phosphorothieic
acids at diffcrent rates. These were detoxifying cnzymes

and very abundant in Z 605-resistant houscflies.

korallow end Sherman (1967) studicd th: toxicity, the
in vitro anticholincsterass activity, and the correlation
Detwzen toxicity and anticholinesterase asctivity of four
organophosphate inseeticides to four gpecies of flics. The
rcsults of their study indicsted that the most toxic come

pounds were not zlways the mest cffective cholincsterase
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