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ABST'RACT

The f ate oI diflubenzrrron [1-(zl-chiorophenyl) -3- (2.6

-ciiflurobreni:ovl) ure'al repplied on wheat as a grai:n protectant and on

sandv lcJarn soil was investigated. The infiuence ol different leveis of
rnoistrrre content on diflubenzuron fate was asceriained.
Iltiilub*rLzuron rlegiraded slowly on r'heiat. f'he half life vaiues of
di.flubr:n:zurrr:r at moisturr {}ntent ti l07o and t5?? were 24.3 and 17.Z

iveeks resperctively. ln soil the hal{ liie va,tlues ,rf rlif]ubenzuron were
]i].5 ancl 1.1 clays for sandy loam soil ,ldius;tecl at 10To and 30%

moistu re fontent respectively.

:[" iNTRODUCTION

Ir ret:ent years, thi: insect grt'lrvtir regulator dijlubenzuron [ 1-

{4-cirlor,rirrirenyl)-3-{2,,6-Ci{!urobenzoyl) urtaJ has been used
extensjvr:i1'to com:rdt tl're nrajor cotton irrsect pest:; in Egypt. The
pro\,erL rn.secticidal el{icacy of difluben::uron, and rts favourable
toxicclo6;'r suggest a consideratrle potential lor extending its use to
olhet crcrll's, esf.ie(iallv vegetables anci stored grai:r, Grorving inierest
in the ,lpulir:ation ol diflubenzuron requirers re6lular assessrnent of its
residues ,lnd fate in different environrnents R.eports about the
residu*s of diflubenzuron as a sr:ed protectant are rather meagre.
Howe'er, various reports har"e ce,ntered on thr: residues and fate of
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rlifluberr;uron on planls; 1"2 end in tjre envjr'nmer,t 3-4. Nimmo eta! li si'rcu'ecr that50'l crf s.ir appiied r:iifluberrzuron r{as merab,orized
in !: days o; le'ss !-{s1ver,,or, hrillem:; et al 6 hars !.dgsnted that the
rirgrailati.n i:f drlrurl'*nz:urln in soii i:r mai'r'r*lar*d to trre particie
sr.lr: oi the soii rai,irer lh,rn tfri: scil tlpe,

The airns'{ the ltresent,,r,crk \i,ere t{) ass€,r;s tlre Iate ofr'jiil'lri:rr:eur'ir w.iren appiiec"t as a grairr prote(i;i:,ii anti tiie infli:e;:t.e:':i titti filurst'.,'e f .,nter1 | trf t,he seecrs; on the pe,r"sista'cer oi ihis
:r:11tirr.!-i.;11. Ti ,g l"e,,,,rrl ,,.,,llrl< also r::ieltrl:; prevturi:, tesi:arcii on th€ Iaie
r.:'i d!iir-rberr:i:Lrrrln irrr sc,ir, ascertai.inil j.s rate irr a:;a:nriy Ioarr, and
esi.ablishrng the, irrflrLrence of sr.il rno!st,,rre cilnir:,i on its persistiLnce,

2. IUA EI(IALS ANT] METHCIDS

2.1. Wheat trealment:

Wheat, Ci;ia varietr/ was exposecl to warm curr.(:nt of air, ihen
divi;le'J i:rrlo trvo baiche:r ,.vhOse nroistr-rre cclntents r,r,e::r adjusttrtl to
Iti9?,:rid il5'iL respeictiveli, {r,,6,1 rveiqfrt 5asis). !Vireai was kept iir the
litf,.lirer:c'i at,];J {,C Iol trvc ,*.i:ekg iu squj,litj"lte i;efore r.-heat sarir.pies
tl-i0,il ',vEre piar:'eci rn s a:,s l.rr: A frrrmul*rir::-r of djlrutlenz,.rrc,r;
i")ir:rilirr 3:!r': rver!;rlrlr:: irri:*ir'j,.,1 :.r'a. iri]r-ired wirir vi,arer in such a way
iltat by.,ari*jition oI diiurecl lcirn"lujaticn tfJ.5 nrl) tg grain, the nomrnaJ
.onc€:niratir.:n oi iliflui:enzurorr {I0 nrg kg; -l v,,as achieved. The
tlilurted {to,ncelntralion of diflubenzuron rvas piprgttsci c,n to the 6;iasssurl'ace, irnnredi,ltery aLrove r.he wheat. jiars were searect, roiled ,ver
and shake' vigorouslv tc' enslrre even distributior-r of difrubenzur.n.
Jars were kept i^ t,he incrrbator in tire clark at 30 oC. Ti:rree sam,ples
were taken for analvs:sr for difrubernzuron:mmecriatery after
insectrcide applicati.on and at S, rc,2A anC 40 weeksr.
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2-2 S,oil ltreatment:

A dilr-rted forrnulation of diflubenzuron {[].5 ml. 1til0 mg litre) -1

rn'as :rddecrl to {10 g) oi air dried soit in a glar$s jar. Treated soil was

rlilutr:d 'i,t'ith untreated (40 g) soil (dry weight) and shaken for 15

rrinuies f'he finat concentratior of difl ubenzuion was IOmg kg -1

traseci on. city rreight. Distilieci \^/ater rvas ad,lecl droprtrse re obtain
rncristure leveis of l09b and -vc'7c o{ the maxin:urn nroistr.re capafity
{3li% ",^,'l;r'). la:s were sealed and kept !n tlire i:lcubatol in the dark at

;iC oC ilistiiled p;arielwas adiie'ci when n€:cessa:ry c,;nng lncubahsn io
corr.perrsilte ior waler loss Three sampie's,,a;ere taken icr analvsis lor
i:lif:utre.r.,:ur''on imi:rreiiatelv errel applicrltron ol ditlubenzuron anci
efter .,,1,ii,1r,1,20,40 ard B{.r days.

11.3. Dif.l urbreilzuron e rtraction:

r{ti:'ai di'rrl si)il 5arfltr,rS v. lre',,igclrr:usi.y sha*en loi 45 mrn.
r,ui{l.i ;rc,::i,lnitril'i3;r i'5;lll; l},.t .rlixture rras filterEd anci aceronirrile
{'ractions yiere lt:on1L)!:reii anl '. i.:porate,ri io dryness on a rotarv
evapcrilrDr wheai s;rrnples i".,ere cleariej lrrrthen usirrg alurnrna
r:ciurrn {,4r:l rr'ic, Eg;}'pr;) 1&hile sgrl sam;:les le,ecled no further clean
i,rp. Di{iuoenzuron resrdues rr'ere transferrerl quantitativelv in {inl}
m€l;r.\i alcoirol inlc snrilli vrals.

2.4. I'l igth perforrnance liquid chromatograpiny (h.p.l-cl:

li St,rciknr*n modrl 432 hig;h perforrrLa.rrce iiquid chromarograph
equipp.:t ;virii iwo:nodel 112 purnps, model J40 soivent
pro,grirnrffr€,r, mode] 210 inlectr:r and rnodel if,Cl fixed rrave iengtir
';ltraviclet detectcrr r,r'as useci in this r;tu,c )'. A siainless sreel
precolurnn {.4 5 rm x 4 6 rn.m. i.d ) follorared L,v an ultrasphere c-lg
(oilS) analttir:al column {25 em x 4.6 m.m. i,.d.} was used lor reversed
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pirase chromarography. ,A spectra ph1'stcs (sp 4r0rl) compuring
integ,raitor rwas used lo rnr:asure peak areas. operiltional conditicrns,
diflubr:nzuron deterctlon and quantitati on were basetl on ttre
method of ,Ahmed and EidT

2.5. Recoverry test:

Ilecovery experimer,ts were
arnounts ol diflubenz.uron tc wheat
Ei.iraction e'fficienciers;, based. on three

15 (mean 1 S E.) for u'hr:at arrd soil
appliecl t<l the resultr; in t.his respect.

conci.ucted bv aclding kno,wn
and soil just before extraction.

repli,cates were 95,7o +3 and 92Vo

resp,sqtiyg!y. lrJo correction vras

3. RESUL'TS AND DISCUSSION

3.1. The deggadation of diiflubenzuron on r;tored wheat:

F.rnga.l contarrrinatio;n n'as evident in somr: sample:s of the
wheat tlrorn the I57c rnoi:;tr:]re content trei:rtment. These saLmples were
not anal','sed. The rerrainirrg concentrations of diflubenzuron from
storage periiods up tr:40 rveeks are shor^,'n in Figure 1,. The loss of
diflutrernz:uron follorv'ed a fi:rst order rate kinetics Rater constant (K)
and half iifer values l:.T1 /2\ are preseirtecl in Table L Resurlts indicated
that diLrilr.rbe'fi?uron rtregiadecl rather slovrly orr rvheat. The half life
vaiue <rf difl,:irenzuron at nr,listure ronlent of 1{}%, a,lid l5?i were Z,{.3

and 117,7 ureeits re:;pecrively" Degrada tion u,as fa:;terr at higher
moisture content. Tliis resr'lt is erpected r;ince the metaboiic activity
of stored grain is usuall'r enhanced once the mois;lure cont€.nt
irrcreasers Noble et al. 8 irrdicated that the bulk of irrsectiqide remains
on the outside, or at least u'ithin the outier bran layer of the grarn.
This suggests that the Lrulk of degracation is non-enzymatic.
Moreover, with the low vaPour pressure r:rf difruberrzuron (volatility,
4vo atter 48 hours), loss b1' volatilization would have made littie
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contribution to the loss p'ocess rr"'hic:h is assurned to be hydrolytic.
Desmarcheriier and Bengsron 9 reported that trre rharf li{e u.tu", ro,
most currently used grain protectants were 12,14 and 70 weeks for
malathion, lenitrothion and pr:inniphos melhyr respectively.
Therefore, it can be seen trrat diflube^zuron wourd persist on stored
rvheat unde' normal corrditions for werll in exces,s of 20 weeks. Hence,
a single application can ber expected to protect the grain for a rong
period.

3.2. The degradation of clifl,ubenzuron in soil:

Results presented in Figure 2 indicated that diflubenzuron
concentration riecreased at :;imilar rates for the two levels of moisture
content Dirlubenzuron courd not be dete,cted g0 days af ter
application. 'tabre 2 shows that the heLrf rife varrues of diflubenzuron
at 1070 and 3070 rnoisture content revels r+'ere g! 5 and 6.3g days
respectivery' The breakdown of difrubenzuron followed a first order
reaction' Degradation was rapid irr the first five days of the
experiment, br,rt slowed thereafter. Flamaker a:nd Goring l0 have
explained sur:h behaviour in terms of a two comp;rrtment moder inwhich the pesticide is crivided betw.en avaitabre and unavailable
materiar subject to degradation. Nimmo et al.5 have shown that soir
bound dilfubenizuron gradually increased with time and could attain
values of over 50?o in experiments with agricult,urar so'. Binding of
diflubenzuron to froocred, hydro-sand cray was consicierabty ress thanthis, sr-rggesting thar rrre aburrcrarce of water in s'ir reduces itsadsorption capacity. In contrast, the present work has shown that
diflubenzuron concentratio's decreased at simirar rates in sandyloam of 70'Vc and 30Vo rnoisture c
diflubenzuron rregradari.n is inoeper,.reriT;::,, :::ffi::t:".'J::
in the range of r0 - 30% Ne;gre et ar. 1r in a sturcy of the herbicide
fiuazifop butyir degradation in soir ha'e indicated thilt under a range
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of ?a% - fr% of rrraximum moistrrre c'ntent, nr: guantitative changesin the soil nricroibial population has oc,curred.

The present work is suggersting the vi*rv that diflubenzuron
dqgFadation in soil is related to ,n i.roiiot artrvitv.

J
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TABLE .I:
Rrrtr'r<rlstrrnt (K) nud hnll li.fa ft l/2) vttltt.ts t,,lt(.rlt Trrnt.ctrtrr-t."" 

""'t "'lt' rt t'z/ r'(tl't(s of diflul:rnzrtort applied

Sl rtlnri
.'rr.rr (il

0.0014
0.0011

TABLE 2:
Rnte co-trsttrnt {K) nud ltnll !i{e (t l/2) antu,itt Santlq l-o,zttt s;;;, 

" "'.'r "ttu t' rtz) anlueli of diflubenzuron npplied

llnlr Con<lnil

K(lVccAl- t

o.oo34 i a.zs
c ooo8 | o.sg

Ha[ Lile
(t llD Day
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Ffgure 2. Dlf lubenruron rernalnlng on ssndy loam
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