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by 
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Pall Smith, J~rlnolJ~aJ ,Entornologist 
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'*hfs.paJ,ar' Wa6pr()$all~~d ~lt thea7tht:\tlflu~IOonft;)reno~QI the 
AlJatraUan ASrloulturala\o~I1Qmlas$d(tf~t~ t." .unlv~rsftyofSyq nay 

. . . . .~,~11Pqbrq~fY t~s~ 



'Q t 'hl MM'" i "1'1,11.1': 
~1\J~l'.I\ .... .t~'il. 

.~. ¢Om~)~t9i~1 •. lnl~"~at~.· .. iP¢$,t .. ;man~~Q.menfXl~¥) •. ',prQ~.ram,tn·~' ·.lla~ .. ·b~rt ..• dev~tQ~d, .• ·fot 
Qtl~Jl$lundc{tfUlarpWer$. ~~ver th~ J1Mt l~ y~~r$t, ~~hc: l)tQ~~~~m~ :$~ry'oca':abo\lt 
SO~ .. O~~~1rln~o,Utu$; .. srown, 1~11h~~~tltr41.·.JlUr9~tt'dlstrl~tOf ·Ql~~I1Sl~.n~andh~$· 
'r~~~jlt¢~.ln .. atQnn~,~O%r~aU¢JIO~: 1n ,p~st1~ldt\u$n$ct .. .... 'A: ... t~am .. pf,prQreS$i~~~l~QQut$, 
rn,Qnlt()r~ nod consults. '\yUh ·8fowcrs~ ... ~~wo,spC~I~$or parn$UPidt~r~mass~r~r~a .A.nd 
a\lgrn~ntatl,Yely' .tel~~sed~\ldnSispdt\~nml$utml1et' .altat¢s.Qt lO~OOQ',pethaft 
itphyt/~t lllfglIfU.'t'llt~/s lu\d,I,'{!PJD1Jm,)Y~. d(l~\t~/()ptlltte. J?rQd"c~d, :("~n.lns~tary !orthe, 
,{;otnroluf tCdscttl~htf.mllf1I{11l(1 (lur(lflIlllifJd cHrn$m7"tybu~.:Pl(lf1ar:()(1(1u,r!citrl 
:rc$,p~li.v.~lYl ,n~¢cntd(w~tQpm~t.ns.lltthe,blQJa~~calopntf91'Qtak~WPQ$t .,iji·cittn~ 
Stl'lwscal~, illnfJ~~pl~ c(tr/by npre~ntatY¢()¢Qh\¢l1id~cotl~ Chll(laprU~~~lrctmuI4IU~~lt, 
and t¢clmiqu~sfDtth~Q,l1hnllOQOlent ~r a nnturaUt0t;QUt'tl n~pr¢(httQry~n\it~. 
i{lfIlilJ'scIUsvlc(oPlclIs"jr show ;prpll\is~, 

trh~mostS,tgt1Ulcmn o~ncml1esr.rQmthe 'US0" Or n~Mnte sUJrnm\1'ls~d 'as follows! 

tllatu~s~vlng,s lnpCS1'nnd. discns(joonwol .. ar~b~ln~nehl~v~({ wlththeUS~.of 
IPMf Ulh1' costs tmlge from 31% .. (() 53% ,otconveJlH()nnf~(,mfr()l C(lsts. 
dQf)4'!ndfngupon the YmicfYol~ citrus'l 

Ustngch~mi'cnls to, It)tall~ (l(unrol 'PC$Ul.antl.dine~\Se~ wa.$ .onc~ rogarded .,ns .lho 
Ot,1ty'risk free wny UlnUlximls~. qunlhy ,md,qunntlty,lll oHrns .;produQu.on~. 
However avidonce now .. suggos(sthnt . widespread Jns.tct;. roslstanco. bas 
dcvc:lopcdto tWt);!CQiltt1l0nty uscd;fnsfb~Ucfd~B,:MeJhidathlem (Su.p·racide J{) and 
P~I\butaUn i()'xJdc rror<ltlO Rhnft¢.r 20 ycarso,r nstls 

WhUO; thJ(;(c is. npetc(:lvcd CIQn1Clltl1frisk.theudopUmlof n~M:. with 
compct<mt sconts tms sh()wn .. that ncUhcr . quality npr~nmntity .n~¢dbo. 
com,promls¢df... tndccd •. one of !h~stmcd . nhus OJ: Ultvt . i.N . to . Jlro~u¢o hf~h 
q,unllty t-run. UirougllQa..rcrul mont.toring ntltl tirnoly m~Uon~ NoncthplcssJ if n 
'biC)C(}tUfOI ollUcmdoes\ U{)(: ~ish tlpesl.loidc is l)scd. 

Olh~tb~ncnlS trom using IPM tncludct 

10· nem~tlt$ Rln\rmer8'h~BlJh and tt):tho~nvirQlml~ilt from using J~ss 
ehcmlcnl~~ 

# Qre~uef Jmmngednlcontrallollrow¢fs whfchutlnes from .. tho· U1M, 
monitotln&$yslf:mftdlQwIn~th~ln tOCOllcontrato mor~\ ()tl ncumlgrt>wfng 
and mnrkclinl\,'of lho Cf(}J'* . 

. i!(h i~nOr lIJ~rAh()v~r~,sr.ms; (he J,lungcrscll.erntronaf: clt.rus':grnwcrsnow m~ing 
ov~tlJtchnrtJs JnQuc¢nshmd*lr~i Jlk¢lyto !p~rsl$t, with 'U'.M:lls'tttefav(lUfed systCnTt at 
p¢stnuddi~¢ns~~ control, ' 



1:hct~'\ronbtnlti 30,pcs.tscnlmbl\~ ,O,rCU\'Sina¢C(H101~,l~ 'JOs$'(S"mhbttnd;'Pap;lcck. 
J985).·, -,notflbJy s~'\les . ,s,uQb "nsr~d ,S~~lll).~·i(mltliellaimrf(mlil {M~lSk~n)t. ,<:Irrus 
tl1¢~\lybllBl jf1I11Il(I('(JCCUS(:;~.llrt lRtsStll. :R;\lSl: :mit~s, ·1JJJ1{JII~J11tu!~ (IU~VIf(IIl~'(Kf~rcrllJmd 
1'Io'lltlC(Jlurlllll' (l/(tlV(U'(I, ('Aslml~ud}:*,.bro~dmlt"cJ,.ll('I(~i/'"(IJ1(IUlr.WmmmS'l(IfIiS (Uanks). 
Qu~CnSlmld;t'ruit\fly."l'mm~\1 tI~V/Jllt Ufro~,~t,nl nnds~jnea:citrysbuSt J1U>f(lfU!US l)flJ(fXi 
[rUedditl).Il'htl COS[;Oe~()nlrl~mn8~th"esu SQlclywUll~it s¢hc~ule of ,cli;micflls,caubo 
VQ~)thISll Ctt~'lblc H ~ ,'rhcrrt 'in r:vulcn~ci '(lIst) 11r rl~$isumce;or t()iernncc; to nmst 
()tsnntl,llhosphnlQS~nncides 'in ff:d'senl~ nnd ttl mnny fll1ti~idQS Inthcirust mites., 

Q\'(!lrs'cnsnnhn~nl(!ucn'h~s'flu~mtoc~d 

')\~(Ul' lh~ Inn~,O years. up (0: n:dozenpntaslU(! In.S~4ts{,ubcn~nchllslfllmv~bcQn 
hUtndU~cd, ta,~rOttt~t~ \)io}()SlCUf, c~mt:roh,lj;ntieulat,~y ,,)'flhe ,~'.Jn~J~)rscf\IC$. -,tt:(h 
cnrnS,~f\OWf,Uil(/~\l"S . t:Ul~1 (Oamstm;kl f wItHe wax,.a(M·C(lnllflll(!Slrm:f(llf(N.~wSl¢O(J}, 
Plnkwnxf C~rt11)JaJ~t'ls rul1{,m~~ (Mnsk~nhi#i ~md clrouJnrbJack se~d~* CI1rysmll1JIIli11iS 
lWll(dU1n:'(t~hlmlcusJt t'rhcr~ ,IS flOW v"tyctr~oUvc'blolo~lcnlcontf()l: ()r theSQ; "ll~S"ts ,In 
QU~Qf1~hmd :11rovidiJl9 LhQ! bongflginlsdu not Jmvo'I()C()J}OWWl,$ctlnn$:J~~sUctdQ 
dt~r.upt1oJl (Saudsctal 19Sfij Smfthctl\1 H1S9,S'ldlh J986!Sdlithntl.dI'flVncok 
19S5., Smith 19'5i\. nml bl.~rh~ nm~b:impt'wea levcltlf 'bjoJ()si'~nlt:()ut.folbnsb~¢r\ 
'lC(ignrl)m,j~d by ,~' lfl'r~~; idccr~s~in l)fgmtOl)h()$ptmt~ . ~~rnyhl~Ho .¢ons~rvlngnhost; 
'lrn~(tlvc . mmlUtlenumi~Ji ,hnl)~rtant, Jfl ,C~(ltro1Jlnl "smm~ tw.ado~~mmlnDr '110~fS* 
U~.upn~~k' mnlSmith 19S9l SrnIth J'tull)npn~ck 1985)* 



ny .t~S.S, .•.. 3b(l\n .. ~O~ ...... or'tb~ ... CltW$ .. ~tM' ' .. '\y'~J' .\J,j.ma 1Il,~1~: l\n~tb~.~!)9J:~192~t .th~: 
pe~g¢nt~~~(}ha$~~$~" U)'Ath~a$t,'7S~ .(~O.~ .,111·lh~:'C~·ntnlt:,nUrnCU)I .... '~~Jbl¢ ,1 .. all~.ws. 
th~t~~¢lU, hi'$\,Q.ry ,.~)rJwo,~x.~atUflSI ,QtcfU\rd~~'"t' 'Muudubberth .bOU1.OJ)lQionUy 

\J~in~:ll)hl ,\Ycnl~~d " $29$.,~r ha .ht' COnll)ad30tl.. WUltCQ.st~u~ .$~~4.n~i"~'n.tbH 
cJ1Qrtllcat .:s¢h~dL~J~ .,:~~;'r~du~liDil at 68 .~~ ... Itt ·.9r¢nnnt 2, 'lho:porf4$JgmdiriltQltf 
',!C!~~$3~iO,nfid'$1'~84. ~. '~.[rc~u¢ttQnOr .St~*, .. ,1:h~J\vCfq~Q; .!I~vrn~$;.to:n.rower-$·~ve·r 
~ome .2000:. h~ ,or ltUll~.r~ lre~$. ,in Qu~n$l~tldl)~~t l't:~n~bout)$2nl tnumnn~t 
J~¢sUeid~, U$~;~ .troni' 19S(lto :l99Qlms,'d.t()Ppcd,! 'by 9.0 WI. 

Not ull .tllQt1Psts 'nre:~~c.(!~ssr\JI1Ytam:.toUed,m1.dQtbiQl()gJcnlC(lntrbl tl~d, fl1jCtGl~, 
selecUv(t usccJYsome ~~SHc'idc, .cg~ ycn$tRn(olys~tet}hrschlort)yrUbs\b;dt, st)mYflfC 
ns~d u)~)nUt)tQutcnsl~ll(J! fnltl: . n~~NntrQW'~unS~QU~ml b~ 'os~d ta, "~Ol'{r\lt ,sa~, 
scn.fQ. btt~smUnns.. lowrat~s ot~eudos.ulnm· meontrof; fl.ntids nnd,bus:snn~t .r'1nln~tlnht 
oxid~ ,to'c.ollfr()l UtnlbIQsnnletnliU~.lntQ~n~UOJ1S •. , ... Bt1COtJtnSfnI!f.lrJat •. r.U$UI.lS .. lU\V~.bc~n 
gi,v~,m b~ .sch~~tiv~ llls~ct .grtlWUl rc.~uh\tor$ such IlS tmi)'far~~hl agaInst scnl~1 ,nnd 
JussJds tami.tlt «tnt :I)apacCK1 U189h 

U~C(U.I$~()tth(!eOlUl)le».ifyoJ1'u~sts. thf>rolcQtts~tmls;.jseonstdgrcd: vital mld,th1!rg: 
nrecurr(;"llysixtea~h 'lumdlhlllnimut. aso 'h~l. ~rlluot¢lmrdsnrc 'm(mn()f~d;,lI~lmU~ 
rottnlghUy~rmmnnw{.trblg .(t) J1CnrJl(1rvcst .. by "ft(!OnlJlr~hQnstv~cxnJnlmuton,'()r must 
p~uuof Ih~: ffC:~ (llr(mdJ.cycn:nl ,1987. Smith 1920). 

t11~'lO Utis,~olUhtho: l~~tlents l11:n,~' 4.'nnl1;lf,~d. WUh~onvennof1nll~stmnl(UsQ"$~ 
control hnve been iJU,preCl$QrYQSUmnl~d. ~rhcrc is It l1C~d Hl n(fopt: n ~mn4\lrdis~).d 
npprofloh. tujnQr~ J\cc.urnm.tyoslinunc, lhcscb~nt\ntsfi .... ,n()WOv~t'i ll):M nnd 
,convcnUom\l· l>astru"f(nsc~\$Qc,<lJnrol$yst~ms. Rte lun n\ntnnU~~cxclusivo, ". As 
ptcviDuslyox,)tnltledtth.~ro ls usuallysQme 'coulbluntitUl orb()U\£yst:~mlm;l1)(}st 
farmst I'fhonmdyslsfn·'lhis '.fcport,tt(kQ~·\hJS'.lnlcrd~pcmh:m:Q hU~) nC.Ct)UtU~ 

trh~ mninnim!()t~ Ih13 i;uU~lyS'$ Js\tu morenCcuMt4ly (.JmU1Uryth~bcnetits~ or 11)M: In' 
~nrtls;lnd;t:XrlrCSSilhcm lttll'rmncinltgrmst, '.' 'Oth~r' .b~n~nfS(lrlthcu.Hh;, 
~nvlrollmC't1tnh ·()r mnm,morinl,ontuto nt~nQknt)wl~.da~d but U()ttrc'~t~dhfJhf~r¢I)Ort'. 
'l*h~Jn~thnd~ ;ttJg~:us~dantftl!~ . :resou.sg~ncrntr:(l tlH1Y ,ulSt) heaP nssisumce hl.tho 
4d~Pfiott tlt 1~M,·fort1th(#r.¢r(ms,. 
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. T~l~l'~ F:l11ittati~1;!,idUs;ma~ mauaSement~~ .• ~ lWQ·:ft{llndijb~~tcllard$ 

Year 

~~1~haJ 

'ftni:(':r.a~~ 

l$t 'f~~ l.Zg(l' 

~~~T'~. 
JiB¢ 

T~~ 

~~!t* -.' :~ifl$ ;l$.im~ 1 ·:otil.!' 

:~aU$t$'!"\~~11~~~}' 

mi.~ ~JT~' 

··'l·J.91~W(<$ertIi~ 
;l~mitllemi~) 

&];7 r 
795, '; 

12.6 I 62 i 
1~3 4.2 

Sfiz4n 
3S,Q1~ 

3:r~' 
31·3OOi 

"$100 
~l~ 

~, 

.~ 

*' 
~ 

12S(f$1 i{partiatlPMI 
i9g1~SZW·M) 

: :19gz;;'8l{IrlQ 
~S~~(lll~t); 

!~(If.Anc 
;L~l~ 

;~Zt44.1la) 

l~l(clif:mic.a1i 

19n~tlPAt}· 
19~~~QPM)i 
19~~lf) 

l~(patialIPM)' 
t9S0-~l>(I~i} 

=1 '.:f' :; 

-bt..~ ',; 

18.0 1 
88 ... Q; 

'8z.:s '. 

8S..:6 a631 
81..$' :. 

6.S 122 ~~O 
9,,8 '9:.5 &'9®' 
6..:1} I:3:.n 111$0 
7:..4 las 'N~ 

7~o·l'1~(} '25lOOO.' 
:t.:(J. . U.O' ;9t:noo· 

1'2:.4 :1 5..1 :t us 391 

.9S I 4'~1 zI~~ 
7;.;:4; •. 4'JO' .,; t41;S1$ 

ll";? ;., :OS: ,; 1l'l«)1S: 

~:gt 14124(l' 
lIsg~~· 

llR'lSt) 

I ,4',9Sft 

3200' 
4500- it 

:f 

I ~oo 
1115 

f 
$@ I 

1 ili~ ,: 

I ;~2SC" ;. 

un I 'rt~· •. I 2SO' " 

S4CQ 
~, 

~., 

~, 

2$ 
XIS; 

9500' 

~ 
700; 

l@ 

~ooa 
50' 

2200; 
'6~. 
~:@ 

S·~ 

'~';~,~'~19g1~:~~~m:~~t~MQm'~,(f"te ;Ntt~~.~\"Jr~.~~,!.-~~k~ 
l~~ 1$~fi'etlhat. . . 

'~;(!amjN!lt~in~~~~~~~".~ti~~inc;~~~~:~ 

ifnel~,a~CP$f~~r~$.'"Q~~'~~~t' ~.pte;1P,~f'eUs;tjr$L~y~~~~~~~~~aijQlt~:tt#i~ 

~fQs;tof~'Wastordt~zm-ritQ$~·~~~~sc.d~ 

P~~)S: 



lh~,l~\VCrCOSll.n"IV~,m~~41'·JO ·bQMnlj)attd:~s~fn$ltonv~tn{on"li i()' ir~(JnttQljJ 
tosts fot 'QUrusJlt 'lilv~rr Utn~, p¢rJOtit . 

diS.~~~<l;c('nnrOJ:~llSfS(runti¢Jd9S1\md¢r'tP,M; Rr~:als,o tYl,lettlly lc~s' ·thnnlhos.~· 
undct(h~cmtvcnUonnlr~sful~ ·~Oi. (the lOfal~.of'botb;~$t . tmdtlis~u's~'COn(f()t . 
;co$tsm~cd 'lQ;b~ JllCflSUtcd'; . 

pc.stand dis~a$~' ·Ct.)inr(lt;mCn~\'f~!S v(\r~"r~;o.rdtn~ .to; \\'Udq'Yl and 

dJ discoutUc,d'CliSn f1o.w· ,{J)t'*l:l'nnnlysf.$1£ ,t¢quit~d·to~tcJlsur~co$tswmCh(lC¢UT 
over ~ •. lt~c nfeor 20 10 3S lycnrltdC,V~n1din8: lJ,l)Olt ;tb~1VIU:ic*y~ 

'ttlldIt!Olll\ll~.Whlll1 @IUPl\riS!lI1SIl~lJll\d~l.)r ~1l~mltlCllllfllnllafl1lt '~~t tlllddlSllllSll 
¢onftol~ .thOq()st~: ',far.u" f, nlt'~Ute;h~Q{~lmltonty nt~t(m8.jdQt~~,~. '" 'rld $: nl,ptoaoh lllUa .. to 
lak~,:huo(\lJcOUmUl~ IOllS:fc~m urc:ot¢ftrus. unaUl~'Uufqne buUd l.111ntfi~eadf 
~c~rsQf ,lw~t::und:~iscnSecmnf('I~O$lS .ifor ~fln~h; vnrJc~Yf .l~c~un,al~$l~ l$n$~~: Itl.~rhin 
r~potj; to' tdJowCllr lhls~ f~nrther'.JlVCragelU1mm}"CO;$u~rc d~(~tmincd~y' UlkinatllQ; 
t\nl!trn~Qrnl~ ~N~l\ l'rtiS¢nf. Vnlucor'mCS~jC~)SlS'~ ..,n;~h()uld) .nlsob¢'llo,t~d:fhntra~ .lh~ 
flcstUirce y¢nrs Ufcotull: yadcUcsjconv~nUonnt ,pes,: finadisQ:lS~· ,40ntJ'Ql ,Is ·slnndnt(J 
PtQCCdnr~, whO',l)Cr' or not U)M;t8,U~4d 'ate~., 

trh~ lft\!thodology Is,Ulustrnf~d.ln Al'llcnd:lx~rable l.i*or'lheeotlvenUo.nal nromml·~md 
Al)p~mJlk fl'~blC$·,~ :to? tor n)~ft: «:t\[>f>OfitUx ~n\bIQ;8:UluSlrm~s'hoW':l)Clf: :mnd)~slti.J 
USCd'{diS~OU\it~nu1"i~J,~(),~sr~mat~ av~nls,ap~stnntt :(ftscas~(J,(lsts' 1Klthnhl.i l)r'~sent 
cdnna.r~tf\ntJ. cornV~\tciS lI)Mcnst~~lt~ainst (:"nvenUulUllCtnt~. 



ICotjv~mififi~l: 1""$1 
'. ,: ~.al,~~ :~~lm()t~08l 

in~ttmfit~411)M ~tia, 
~Jl~l1i 

,·.UlM' I~?I 
:~tlnv~ltU{)nnl 
· ..• i!<~.: .. lfi ... :.f ',.i'.: .. 

!"OSI 

J/6~' 

131S 

319l;. 

~OBl ,~:O$l ~08J, 

'1'[ 'U03 !l13 

1310 \n~tl :~fi4 

:l1~ S~·~· ,dP:~ 4M$ 

Y\r~~:~1vj,nssl .~,rfJ,.nppurCtl t,lhrouglt the .lISC' orl~M~.. ip:or,c,xnmljle, ..• \ nIl1Yll1atm'o, 
l(ltCh~rd;ofs~y.SO lUll w,)ul~lsav~nlmrQxhmn¢Jy$5aOOOlyc;trlbas~tl :aft !U!Msuvlngs 
otl~Uout$lOOO/tmtYM~rl. ' .hl·prn,eHcct, '. 'UI~;nc'unt :snVltl~J'l JU1Y,o~Q¥C,nt ,could .. be; 
~ofls'dcrnbl:~ ,J{JS$ . thl\rl 'lilts, .b~Ctlns();,lUar~h(Ard'$' hRv~tr(!cs'of vnry.lng ~,SO~* ~I:bts 
~:PDUos.pp;tliouhlt:l.Y .10: . ()tc:h~ttlSWUh tt :con$idQfnIil~:pr()I)()rUon(,j~ ;immafnr~tr~l 
:(less "\11"'19' years '()rn~:Q)'~ 
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