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ABSTRACT

Cor,piirative biochemical and toxicological studies o1' Spoclol'tera
littoralrs tBitrscl")to *re orgar:ophosphorus (OPi insecticiCes were iriade'to

detect an1' changes tiral rnight be tinlted Io the deveiopn-lent of re si-q'.ance.

Th,e resistat-il c:olton lea,fworm which orig:Lnated from tlre field colonies of
Kafr Ei-Sheikh(KF, ii: Sharkia tSH) govemorale had greatl)' elevated

levels of iiprids. non-spt:cific esiertises. acirJ-and alkaline phosphamses than

the susceptible stra.Ln. On the other hand. acetylcholinesterase activit\' \\'as

sillnificantll' iower irr resistant larvae and lr:ss sensitive to in ritro
inhibition v,'ith OP rrrsecticides than that of the susceptibie strain.

INTRCIDUCTION
'The cotto:r l€afu'orm, Spodrrptera ljl:oralis Boisd,. i-s one of tlie most

irnportani lepidopterous insects fiat attack i !)tton in E,g1pt. N{an1' reports

inilicate cleari;' that i;r Eglpt. lhe cotti;n ieafw'ornt is now developing
re:;isl.ance to orgarnop,lrr:sphoms (OPi insecticide s e.g. El-Sa;-ed et al.
1975a & b: Dittrichr'l'itl.. 1979:E)-Sa1'eCgal tgECl-1981: Abbassi sldl.,
i98i; .Avad and i:i-t)akrcury', i.984 and ist;a et al,. and Abassl el al
(t988). ,\ knori'ledge of the faclors ccntriL,utin-e to the of resista;rr:e

nit:chanism, in cott,:n leafu'orm couid conceii'ablv be useful in der rsrrrs

ahenratrve methods o:[ chemical control. 1*he present paper repons *:e
results. of conrparaiive biochemic:al and toxicological srudies of two field
slrairrs of cotton lealworm that were resistant ti: OP insecticldes.

M,\TERIA[,S AND }IETHODS
lgsects.-Tire ]aborator)' susceptibie strain ol' S. littoraiis i3si5d.) rvas

used as a standard against whicrh resistance could be measured. '['he

susceptible (s; strain" uhich was obtained from the laboratory of plant
protection [lstirut*. \'linistry of ,{,gricuiture . Egy'pt . was reared in the

labolatory rvithout a.n-\' elpo:ure l,r insecticides The resistant field str;rrns

KIF and SH were oblrrrned from Kafr El-Sheikir and Sharkia Govemorates,
respectrvelv. ln all er"pcrimenlt; lar,'ae \ /ere reared according to the

mr:thod of El-Defrar,r t et 81. (1961).
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Insectici[g5.-The following organophospho:rus compounds were used
for measurement of resisrarrce sul profo t, B olstar (E.c - 7 2vo), o-ethyl-o-
(4-meth1'l thiop-henyl)-s-:n-propylphor;phorodithioare; Chlorp.viifos,
Dursbanr (8.C" 40.8c,/c), O,O-diethl,l-O-(3,5.6-rrichloro-2-
pyridyl)phosphorothioare;I'rofenofos.Curacr-rcn(E.C.7ZVa\,O-ethyl-O-
(2-chloro-4-bramophenyl)- S-propylpho sphorothioate.

Resistance measurement.-A microliter of acetone solution of each
insecticide was applied topically on the dorsurn of the 4$ instar larva ten
lan,ae were treated with eac.h concentration:; and three replicate were
used. Treated insects' were lkept on fresh lr9fiv€s of caston bean and
nrortaljty was recorded 24 hr after application. The data were corrctecl
according to Abbott's fonnula (192-5) and zLn,a"lyzecl accoiding ro the
nreihoC r:f l-itchfield and Wilc,oxon (1941it).

lfcasure:ments of AChE activit.r' and tnhibition.-All AChE
iietei:lriinertionis \r/ere c:arried r:ut risilg iacetr'lthiocholine as a si:bsrata ancl
DT'Nts as a sulfhydryl reagenr (lliirnan er ai" 196j).

Delerrninations of eslerase ,{ctivitl'.- Ail determinations were done
according to the merhocl oii Van' Asiperen (1962) using - and B-
naphthy'l acetate as substrates.

Delerrnination of phosphatases. - hcid-arrd alliairne phosphatases
weie determined acc,crding to rhe method of Kind and King (1954) as
moriified b1' Belfield anc tSoltlberg (l(1t71) rlsing phenyi ptrosphare as
substram.

fJetermination ol' tota! and unsaturated l,ipids" - Total lipids and
uns,arurated lipids were det,:rrnined accordrng to the methods of Bennet
and Thonrras (1963) and Knichr E.]! al (l97lZt . reipectiveiy.

l]rotein determination. -Colorimetric method of Weichselbavm
(1976) wits used fr:rr the detenmination of total protein in rhe 4rh rn siar
larvae homogenate.
AII of the determination were done by using the 4th instar larval
homogenates.
A hornogenate was made by' grinding 4th instar larvae with 0.25 IvI
sucrose (0.4 mg/ml)" The cold homos:enate was centrifuged and the
supematant was used as the source of enzl'rnes.
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RESUI-TIJ AhiI} DISCUSSIOI{

Toxircity studies:-
Rr:sisrance ro oP inLsei:r.icides was founcl tr: be u,iclespread and severe

rn field collecteo populanons of conon leaf*,orrri ,li {tlgals as shou,n rn
Table (1). Thus Kafr El-lshr:ikh (KF) imci sirarkia (sH) fieltd srrains had
rernarkably hisi:rer l-D56r 'alues than that oi sr-rscepritrle srrain. They rvere
re:iisiaflt to all {iP i.nr;eciicicles te.sted,;uith maximLni resistance factor of
X36.2 in KF strain and a mirrirnurn facror of X 14.7 m SH stnain.

Esterase actilit.v.- ciorn'parison o{' the esterase activity of larval
homoEi3nates revealed thar sonre phyr;iologicar dif'ferences bets,een the
tested strains (T'abne 2).'ln,s homogerrates of fielil }an'ae demonstrared
higher specific ;rctrvirv for both - and B-naphthi'r acerate. The higher

3:li^"ill \r'as_mclre.pronounced in I.lF srrain r1395 p.lr{lmg proreinlmin.
xl0 3) such mechLanisnr has been suegesred for'certaii bp resistanr
strains of lr{usca dr11e'1icr1 L. (lvlen:le and casida. I960}. Heliorhis
yirescens fl[tritren and l]uti, \9lA), green preach aphid" N,&rus pe$rg3c /
suddemddin, 1973 and Ii..!ittoralis G\bdet-Aal & ltiskatiah , iglg ano
Abbass'y et al. 1988),

Table ,l: Resistance level of KF and sFl strains of $. Linoralis. compareing
with susceptible stnln.

I-.D50 (lr4g/arva Resisunce factor

KFIS SH/S

S. strain Freld strains
FIF SFI

Chlo:rp1'rifos
Profenofos
Sulprofos

Susceprtible srrain
KF strain
SH strain

1.7 3:i 25
1.45 5:1.5 .32

4.0 I +:1.5

20.6 14.7
36.2 22.4
35.6

Table 2i: Esrerase activity of larval homogenates frr>m resisrant and
susceptible cotton leafwcrrnr

Substrate Sp,;.rfil, *l*;" M;lg protein/minX 10-
-naphthvl acelalre B-ranhrhvl acetate

:00 b

395a
.\a ta

lC, 1 5h

5f'4."5a
5 I9a

Meens :lollowed by rhe sarne letrer are nor signiiicanrly differenr
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Phosphatases:
Results in Table (3) showed &at the specific acriviry of borh acid and

alkaline ph,osphatases was s;ignificantly hLigher in the field strains than that
in susce;rtible strain. KF sirain nao *re* highest t.".t oi *,. alkaline
phosphaurse (3978 pM/mg prorein/min. xt0-6)"Thus , the differences in
phospharases ac-tivity between. susceprilole and field itrains suggest the
important rate of phosphatases in the bp. resisunce. Ttris relatioiit ip t as

leeq lponed by many aurhors such as rilelling Et al (1971) , l,ewis and
Sawicki ( l97l ) Belal et al (1985) and Abbassy erE. Aggg).

Table (3i): Phosphatases activity of larval homogenates from
ible and field

IVIeans followed by the s,ame letrers are not significantly different.

Acetylcholinesterase.- Itesults in Tabie (41 show that the specific
activity oli larval AChE wars significalll',' higher in the susceptible strain
(72. pM acetylthiocholinelnrg proteirlmin) than that in ttre fiekl strains.

Table 4: specific acrivitl' and in vitro inhibirion of larval AChE in
susceprible and field strains.

Strains S..A. Is o R.esiitince facror

(p.g a.i. of profenofs) 156 fields strain/lso S

Susce'ptible 72a 4a
KF 84 ab t3 bc 3.25$-l Zsb 8 ab z

S.A. : pMole/Actylthiocholine/mg protein/min.

Acconding to rhe 156 values for profenofos (Table 4), Ir was found
that the AChE of the field strains is less s,r:nsitive to the in vitro inhibition
by profenofos than that olf the susceptible strain. The I5g value for
propenofos to AchE in KF and sH srmins are only 3.25 and 2.0 fold.

eusce res,ltanl stralns
Acid phosphatase

Strains Spccificarivity Vo of
p.Mfuhenylphosplurte suscepdble

/mg prorein/min srain

Alkaline phosphatase
S.A. Voof

pMphenylphosphae susceprible
/mg porenVmrn srain

S

KF
SI

603
1783
r982

100 c
289.69 brc

328.69 ab

1845 l00b
3978 215.6a
2859 154.96 a
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respecr,ively. ftan those, in susceptibl: strain. The insensitivity of AChE
inhibirer is not the main factor of OP-:resistance in these strerins. A muunt
AChE. insensitive to inhjbitron by OP insec::icides. \r'as reported for S.

iiltol4lis by Zaazou er al. (i9i3), Airbass;- et ai (1978), Dittrich et al
(19?9)., Voss (1980.), and El-Nawawy * al. (1981).

B;rsed on ilrese results iit appears that the elevaterJ activity of esterases,

phospharases and tlre lower activity arrd sensitivity of AChti contribute to

&e resisunce of S. littoralis to the OP rtnsecticides.

'[otal .and unsatur:rted lipids. - Res,ults in Table (5) revealed that the

quantities of totai and utsaturated lipids were significantly higher in the

lan'ae of field strairns theLn t}-rat in susceptible iarave. The hlghest level of
roul lipids was found in the larvae of KF strain. The same positive
correlation was obsen'er1 try Bennet iind Thomas (1963) on bollweevil.
i$alid et al (i975) and l\bbassl'et al r11982) on S. littoralis lanvae. These

findings suggest that lipids may play a role in the mechanism of the OP

resistatrce.

Table 5: Total and unsatur'aled lipids in S. littoralis 4th instar larvae of
susceotible and fir:ld strains.

Means followed by the silme letters are not significantll' different.
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