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ABSTNACT

Field rud laboratory expuiments were canied or* a Etay El-
Ilaroud regiorl Behera Governorate during the ccton season 1997 and
Agricuhure Resarch St*ion Farm during sesson lggEtoevaluatethe
*fiEciancy of l.ufenrron {Match); a n€v/ insect grcu/th inhibiton. Field and
laboratory toxicity data showed that Lufenuron had a high initial deposit
with low initiril reduction in inscct counts. Population increaserl after 5 or
7 days post treatmefits up to 981/o. Also toxicrty data rs,,ealed that
dipping nuhod using l/t field concentratioo resulted in :rnore initial
effect tttan that of spray with field concentration. Data oii'enzymatic
sttrdies indictqd that phenol oxidase acti"ity was high in 4b ir:rstar larvae
and dwreasecl with larval development. D*s also indicared rrha phenol
oxidase activiry was highly affect€d especially at the rnoulting timc even
thougb the abrctute activity was low. Data zuggested that pharol oxidase
is not th€ sole site of action. However, Lufenuron overall target
mechanism resrhed in death of the reated larvac.

INTRODUCTION

The crtticle affonds support urd proectioo through its rrigidity and
hardiness. Afur ecdysis tlr cuticle is soft and flexible, but tlxr outer part
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urbsquerfly bmmes hard by r procsis known asr tanning or
sclerdizmioa Thc phenol oxidasc system seems to plal'an important
role in this pro*ss. ttte scherne which is generally accepted is that ortb
diplxnols becocp oxidized to quinorres by means of the phenol oxidase

present in the orticlg the quinones react with a valuatlle free alnino
grsupo in the cuticlc proteirts linking adjace* poly pepide chains in a
tigb a*wodt, th€reby converting a soft and sotublc protein ineo a hrd
insobble mterial called sclercein" Quinores d€rived from various ortho
diphenols are such arl protoastmhuic acid (Bruna and Kerq 1955).

The diversity of proc€ss€s may resuh Somthcuse of different
groups of insects and/or ttrc existenc€ of differen systerns irnvolved in th
sclcrotizing proc€ss. Studying ttrc enzyrnatic systems invohed in thc

cuticle build up would probably throw sorne light on tbe insect cuticle
formaion and could be used for finding ways of vreakening the
protection atrotrded by the cuticle through inhibition of akey€nzynrc
invohed in ths proc€ss (Ishaaya l9'l?\.

The aim of the pres€nt work is to evaluate ard to dcerrnine the
phenol oxidasc actiwry in larvae ofthc Egyptian coton leafworm tr€d€d
with a new inssct growth inhibitor (IGII to thow sonrre ligbt on its

residual activity and also to show its acute and accumulative effegt on

both toxicity and enzyme inhibition.

MATERIALS AND METBODS

t Trrt insect:
A field strain of the Egypian cotton leafworm Sp&ptem

linoralis (Boisd.) was reared in th€ laboruory on coffion leaves as

desdbed by El-De&awi el al. (1964.).

IL tnrqfticidt uscd:
Tnde nemc
Connmon nrnrc
Chemicel namc

: Match \V/IEC
: Lufenuron
: IUPAC Esll-[2,5{icloro4{1,1,13,3,3-

hexaf tuoro-propoxylpbny l[-3 {2,6
diflurorobenzoyllurea

-t+



LMC&. & Favitw,. H 6(2) (199t).

Enpiricel fornsh : CrzlIrCrzF$.{A

$tructunl foruuh :

,f o o clL

qtn,*f-nr'-$*a."r.6

Molcculer weight : 511.2

ffL FieH-,g{icecY evaluetion , of Luft'nufon atrir$st coftsn

leatuofqg.
Succesi$ve field trials wse catried out d Miniet Bany Mansour,

btay EI-B8touS, Behera Governoratc during the conon s€ason (1997)- An

crea of about 3 feddans of cotton wrs sprayed with the t€$ed cornpound.

f,srvat c,ount$ of cotton leafirorrni l0O plants were done befone and after

diffefent periods post spray. Reduction percent of cottonr leafuorm

infestation w6re calculUed amording to Hetderson and Telton quation
(1e55).

ry. Arsfq$Feptofphenol,oriderc acfivitv:
L Preprretion of lrrvel homogcnrte:

The wholc body of about 300 mg of the te$ed linstar of S.

litt{ralis wero homogenized with l0 ml of 0.03 M phosphate buffer pH

ti.7 using glrrss tistue grinder with Teflon pestole and homo;genized in a

light glss$ hOmoganizer with auto cooling pestole. The homrlgenate was

ccntrifuged fipr 15 min. Et 3000 rpm using cooling centrifugr:,. The uppcr

fatty layer was renxlved and ttn zupernatant was cettrifuged rlgain for 30

min at 8000 rprn. The final $p€rnatad wasusedfuassuyofphenol

oxidase actiwty @l-Sebae et al.,l98l).

L lktcrminetion of phcnol oridarc rctivify:
Th€ firethod used was according to Thomson ard Sin (1970) with

some modifications. Tte totd vobme of ttp reaction rnixture was 3.5 ml.
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The rwion mixare cortained 2.5 ml of 0.03 M pbsp'h*e bufrer pll,
6.7, 0.5 rnl of enzym€ soiution a,td 0.5 ml of adrsnalinc solution (2.0

rng/ml). A blank contained 3 ml of 0.03 M phospha*e buff€r pH 6.?, 0.5
ml of ttre nrzyme solution- Tb mixure yvas rhen inerbated for 15 min
Afier ths incubatior p€"to4 the absorbeff€ rn8s measrred
$p€{fophdometrically e. 475 nm using Spectronic 201. The arzyme
activify (sp€cific Ectivity) was expressd as ertmsion unit,mg
proteir/min (El-Gendy, 197 7).

Ttn prdein level in the enzyme preparstions was estimatc4 after
TCA precipitation ard overnight dialysis, by tlre Lowry method (Lowry
et al., l95l).

V, Biorsey of testcd in$cticidc:
Four orperirnental plots, onc kerde each, were selected in a field

of cotlon d Etay El-Baroud Research St*ion Farm. All plots wue
sprayed with tb insecticide on Junc 1998 using lfuapsrck sprayer with
one nozzle at thc rate of 200 Liters of thc diluted spray p€r feddan (400

ml 50plo EClfed.). Treatrnert I a group of 46 instar larvae wue fed daily
on treded cotton leaves. Treatment II4b instar lan'ae urere fed once on

treated cotton leaves which werc replaced with untreatql leaves after 24

hrs. Treatment Itr a group of 46 instar were fbd daily on trew cotton

leavee whicb were previously dipped in l/8 ficld concentration to
e$imatc the accumulative effect of Lufenuron. The mortality counts were

recorded Et differmt time intenrals i.e. one day, tlna; five ard s€ven

days. Perceotage of kill was corrected according to the p€rcmtage of kill
in the control (Abbus, l%5).

RESULTS AI\ID DISCUSSION

The resrlts of field evaluation Table (1) showed that Lufenuron

compound had a low initial effect et tlr beginning oftredrnsot. On th€
sths hand, high reduction in insect counts ad5,7,9, 12 and 15 days poS
spray wsre obtained. Ttrey were 98.6,97.1, 99.5 arKl gg.5reduction

p€rcent respectively. Also, acute and accurnrlative toxiciti$ Table (2)
showed the same trend as in tre*meds I 8nd III. T'reanen tr also
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indicaed tha Ldcruon bas initid deosit with low itritial cffect. Th
aec.umuluira toxicitia after 5 ard 7 days sbowed that cont$nuous and

increase in Hing p€riods m the treatcd cotton leaves iud highly ki[
psrcrtf 91.7,4 trd 96.33 rcspectively and *rpport data in Table {l)
tleatmert UI showd tha dipping rnethod had high initid effct than

ryrey with high concentruion.
All prcviors rnrhs obtained sbwed tltst tbc lows lrritial effea

sf Lufcmtroo (IG$ nnay be related to feeding p€rio& on ttrc trcded
cofion leavee or thc delay of mortelity to thc time of mouhing;. Thc sarne

effect on ,L Ainoralis was olxained by Ramesh fuora et sI li\1996) wb
corrcfuded thrt the increass in Hirg p€riod on tb€ tre*ed c$ttoo
rw.llt€d in a large incre8s€ in tlre toxicity of diflubenzuroni res,rlted in
accumulcivr m€an of rnortality. TtF higb residual mortalrty rnay be duc
ro ddayed rnortality d thc time of larval mouh. Thc same conclusion
were noted try Ramestr Arora et al {1,996) ,"ho repoaed thatt 46 ard f
,Lnstar larv'ae CIf S. littoalis, in addition to themortality reurrded at tb
next mnult, therr was delayed mortahty d thc time of larval-larval and
larval-prpae rnoult.

Data in Table (3) and Fig. (1) showed that the specifir:ractivity of
phcnol oxidu;e was inhibited in the three groups Af f, Brt and Ct, after
rlnc day of spraying It was 57.5 E. unit/mg/min. while h was 149.9 E.

runit/mg/min. [n control. The percer[ of inhibition was 617o. Arfter 3 dayq
erlttrough thc specific sctiyity in control was lowq than after I day. Post
spray data cltearly showed the accunnrlaive effect of dail'y feeding in
trreatment Arf, th€ p€rcertage of inhibition of phanol oxidase activity
,ffa! 91.13, while in beatment 3r* (fed. one time at zero tirns for 24 hrs)
Douced 76.9tr/a inhibition These results indicate ttre high iniLtial deposit

of Lufenurrxr- After 5 days the activity of pherol oxidase increased is
Af r and Br*. Ttle inhibition p€r€nt wtu sorrcwhat lower: than ir was
$cr 3 or 7 dayr" Thesc res.rhs may be irrterpreted either by tlre foregoing
finding of Deloach et aI. (1981) asdAhmcdandMostafa(1939)who
showed that llGls act as inhibitors for a nnrmber of auyrne rysterns and

also reduced the larwl enzymatic prddtr due to the inhibition of DNA
synthesis as zuggested by Meala and Mayer (1980). This rnode of action

of thig group of ins€ct growth inhibitors IGI's resrlts in retardatisr of
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proteh bis].dh€sis leading 19 stonrerme*amrphg3is dby
malformation (Ahmed et al.,|9ff$. It canbe srggssed tlutth mzyme
a*i"ity within tlrc fust 3 days represents tlr sare level of rctivity, as

progressive inhibition was shown, after moulting tk nib sequerc cyclc
sarted with low speciSc activities 41.8 for control and 29^8, 30.3 and

27.0 'n treatments Ait, B*r and Cf* which were cleorly less afected-
TIE€e data are in agreerreo8 with Ram€sh Arore et d. (1996) e/ho
corrcfuded tkt high nprtality was correlatdwith moutting time. Low
insease in mortality after 5 days in Table (2) tremeut$ I arid 2 ard tbe

higb residual enryme a€tivity after 5 days in Fig. (l) srpport these above

mentiored discussion On thc othcr had; treatrned Cf r *o\*red that
Lufenuron hed the sarne effect against phenol oxidase activities I and 3
days after sprayrn& It caused inhibition of (61%). After bch 5 days ad
7 dap the phenol oxidase activity were gradually incread as shown in
Fig. (l).

100
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E40Ei20to

Fig. l: Tte residual activity
S linualis after different
concentratioo of Lufenuroa

I
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of pbeml oxidase in fourth insar larvae of
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Tcble (l): Eff€ct of l-ufenuron field trearn€rt against co{lon

leafoorm S@ptera littffslts (Boistli.) infesting c<l:ton

1997 season).
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Acute and accumulatiw toxicities against 46 instar larvae of
cdton leafivorm S. lincr:alis (Boisd,) treated $,ith IGI
Lufenuron
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IIIr*f

Lar'/rc rrere fed daily on cottod l€aves ryayed wrth Ecld cooceffratioo.
I-arv* were fed ore for 24 brs cn cotton leaves sprayed with ftld
concenfation erd rEdac€d wift unrded leaves rmtil (nlot&
Iarrze nue fed daity on ccttton leaves dipped in l/E field concesrdioll
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Tablc (3): fte effecr of field coilcefitratlon
:rn the 4a inc

of Lufenuron on &e activity of

uri/mg'mi! A ttgrotp d tsrrns were fcd daily
leaver ryrayd with fiddcmctt(laico.
gru:p of lanzc,vcre fcd cne tjmemctllotcrvcspnycdwitbfiddcocdra.ha.trcroli6crod
repbcal witi wczacd trcaner atdr 24bru
glxrp of lq"vae wac tbd cne trrc m r:otlc'n lcevts ryayaf wifb fidd cnoqlnticn a&.r 3, 3 rd ?
dryr for 24 hrr.

B.r

c.r

Table {4}: Accumulative effect of Lufenuron on phrenol oxidase
irctiyity of 4e instar sf S. littaralrs in groups of larvae using dipping
{nethod"

Iar€€ wer€ ftd daily m a nsw ccttur leaves dtpped
concfftratim.
tarvao were fed daily cr utreated ccatou leaves.
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Th€ in Table (a) shoved that activity of pharol oxidase decrmsd
a*tr feeding on cdton learres treded with l/8 fieldone day

concefitral: while the activity decreasd nrore sharply after the nerc 3
days. Al th sp€cific artivrry {S.A) increas€d mCIre thm the untreaterl
check rften 5 days of continuous daily fee.ding on the sasre

This may bo due to the induction efllest of the zublethal
doss of
larvae).

It

LuGnuroa in the zurviving individ',als (the r.nore tclerated

y be concludsd that Lufenuron has a high initial deposit thar
causod incrasing mortalrty in which phenol oxidase a$ not as

the sole

death"

of action hrt as the overall targ€t mechanism leading to
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