. e3egbbct eRMNef 60gTE" m DD 95' | 60848 PEST CONTROL DESCRI PA% RRrereer 2092
invention relates to the control of pests, such as, insect pests, and is
especi al |y but webswepssd usi vely, related to the control of fIy;@gng
cramdlng i nsect pests The constant pressure of pesticide use In agrlcufture
can lead to the 7.0 devel opnment of pesticide-resistance anongst insect pest
species, resulting in the , killing of hon- target animals including.
beneficial predators and parasites which tend w maintain a natur

of thé pest species. Also) it leads to the contanination(ﬁammmm@ﬁw@ “

w th consequential harnful effects on human and ani mal s hea

from exposure to pesticide residues in water and conesti bl e protgems,
Therefore, it | sEBERCOMIROL to target pest species accurately and to rlse
the amount of pesticide whi ch Bends |ts way info the environnent and/or on
to nontarget animals end organisnms. 'In International Patent Application
No. PCT/ GB93/ 014pRSCRIIIONat i on No. 2 o W94/00980), there is disclosed
means for targeting accurately pest species) such disclosure including a
met hod of luring one sex of an inspect pest species to a bait using that

insect pestg sexual mﬁmmemmwswhmomm&ms&%m&fm&cv ta.*a
attractant, contamnating that insect pest with el ectrosta 'l y-char ged

powder or ot her ¢saeclp huhnet Q’Fﬁit’%‘fﬁYaP‘W@r‘ﬁlﬂ’%ﬁ@HO'vﬁftma osmaca&ng @sest ow- acpng
killing agent or 2,5 behaviour-nodifying chenical and allow ng the

S0- eont am nat ai Pnsect pest to contam nate other insect pests of the
opposite sex doting mating attenpts. For this nethod to operate, it is

desirable that as nu artic Iate
material is picked ugﬂgaéotr"ﬁ sﬂé?‘%‘g'f%?r{’%%' dpg’\ggﬁ a%{&m%?%f"og?d iR t he

envi r onnentloby thelapmmonf pésticidendsininde waorightcinsectivpestr pedits, equiltigf habd |

non-t ar get de 2002 r | mas . or Qrganl sns

1' CTIG$99/ 01631 E@‘JE%? °H&?‘WFE‘°&%“%@P%”RS@PHMP@§%‘&?WEM| on to
provide various FahdiRslsa Rftraneaite afthe pOL spsdsat ARb it 106s ROBE Sdntasialioras f1Yyi ng
or crawing insect pests, 5 which overaiﬁ ﬂ or. at Ieast substantl ally

reduce the di sad¥ht aNEAMERIWE copseques &ealthet hods

di scussed above. reGiNhparde BtpoSire H‘@sbd’ﬁé&@ﬁdu@@mwlaﬂ@%orﬂesﬁlﬁ& PRGudd
controlling a pest by at feast partially coating the pest wth a

parti cul at e3mat eFhegsfonent éy éwa%q Wytzeeck Pt SRR rcaTBtelytid P qUiRMi b yi ng
agent, which nethpg,c efrgvsﬁc%&wahrms ey Rid M8 ehviBRmak aeé/&e&nwo%n' uring the

pest on to) above oar herw se adj acent” a surface bearing such

particul ate mat elargst animplyand oegpnitmbe mat eri al ai rborne by the m)verrent of the
pest on, above) or in the region of the particulate nmaterial -bearing
surface. 1 ~ The particulate material is preferably a powder which is
sufficiently fine forInilmérnmiob@PMMM@N@SCW@H??/OM@BWWNg acr oss,

flying abo or a§ f" &

mat eri al - b\e@tl ng sugra ace)’ ‘Rm{s Pgﬁe pesf(?'rtgé cores ei %p%gakfmbear?fal ly
coated with the dxmhtemmcﬂ:dmgih&ﬂpdwﬂbnngmmﬁanmmpwmmmabﬁd w th at
feast one biol og| c:aI that insect pests' sexual pheromone, usually in the form of a volatile

attractant, contaminating that insect pest with electrostatically-charged powder or
other particulate material formulated with s suitable slow-acting killing agent or
25 behaviour-modifying chemical and allowing the so-contaminated insect pest to
contaminate other inscct pests of the opposite sex during mating attempts. For this
method to operate, it is desirable that as much as possible of the powder or other
particulate material is picked up by the target insect pest and not lost into the
environment by the action of wind and weather, where it can affect non-target
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synthetic or natural pesticide as a killing agent and, ge%%ygﬁn;}?ertzﬁgz
particul ate material may be charged el ectrostatically preferably by
friction, as itwbsssmewered airborne fromthe particul ate matpetabodagesi Ng
surface. 2 S The surface is preferably associated with a trap having an
electrically insulating material which may conprise a plastics material. 7:
he i nventive nmethod may i ncl ude provi di'ng?ya' pher onone or paraphemmone
attractant for luring pests to be controlled and the surface may 22
Novenber 2002 WO 99i 60848 PCT/ GB99101&3) - 3 be coated with a fine powder
which is charged electrostatically) preferably retaining its electrostatic
charge for long periods on the surface. Any undesired renoval or |oss of
the particul at e mirhads oradrgahismen t he surface may 5 be elimnated or at | east
substantially reduced, for exanple) by neans of raised edges, preferably
rounded) at the periphery of the surface. Alternatively or additionally the

particulate material AgerdRlydGS RRBe: & theprasent! iRvehtiorORE protiae Saridds t rough
associated with the particulate material -~eariuig 10 surface, prefetably in

at |east ova rec® rof gRdragens 107 controlling pegis.such4s Spng pr@awimgdnseqipestoher y of
the or each g eceggiod glerdbmorhil Ry ditstaifallyvedid, BRI QOGRS gesANOLRGE with e
particul ate material -beariurg sarfxce may be provided on a plate which is
preformed and st te#sova pesteontrdh methodydispyseed sbavandi ng) prefi a-ably upon feet.
15 Ahanativeldy, the particulate nBterisi-bearing surfe~ce can conprise at

| east one trough in which the particulate material is accommodated. In nny
event, tha di nensi onsOnf aspdeeofrhe emalion poeds aonethodef contedling atpestbghatin 2 0

which the particylate npterjal, is acconmpdated). arne preferably gertcnatly
srnal fer than thg‘.‘%l’ ﬁ@“ﬂ&é‘i@%‘&““%é%ﬁ%@?‘&f’%‘éﬁ?‘ ."?Cg?c’??i“%F H@gﬁ!

e~nbodi Mer n,o t hebéhaishaasodiang aga’s which nifthod sdniprises direaiing, Pittedesiigalot y of
triangul ar cross-section arid ogen- ndeg%) 'Ln .V\/n:ifpch case,. (he sttzface 2 5
may be art i nter PHEWSEIMINE tegpst PRIO, 240X 0hF hagent p surfice peapng sugh,

preferably a naj 95&&&&?@5&1&%% FERier R riemblasibothd By the thobahdnt 8phep&t Materi al
such as a fine powder , which, us indicated above, may be charged :

el ectrost ati call g abavef asimbe 1egiey of the particyiate matesd beHMR 8¥BE_t of the invention
resides in pest control apparanss conpri sing 22 No~renmb~r a~a2 > w0

991 60848 Pt' Tl GB99/01631 g $ ~~rface on to) above or in the region of which
$ pest is ddpabl e of Bhmgicaae swteat js preferpbica pawdsr whichhie suiigently dine@r and whi ch

bears a parti cul LarLal: s 0, i Ellog;l I viour - nmodi fyi ng
agent, wherein tﬁ?&ﬁf@%%@%ﬁ%ﬁ%@ﬁ Flgiﬂéz ﬂ:ér%grajé%&dgrméd
ai rborne by noveting-offifrontthe prstiqulatematesiglebearing gurface; s that thEpistbecorhestshe 5
pa. ~zwW at e m-at egi QIP~ rciogtgcpw&u&,gg&@rr‘ The partiw3ate material is
r n

preferably a po NT'S su~cl y fate for ~t to be rendered airborne
by a pest noving across, flying above or in the region o~ or talang~off rom

the partic te ma2eijai-bearin urface) so,.that .th s: hecomes at 10
e per 141y cour el P sk B b S SR e
Wi at |east on @gi pesyiti ] paniallyi Wi pasi aldrtg
agent. The particul gte ngterial have, properties.which enable it to
becone charted efeteRAIPay; behpiged &?’Pf‘“‘i r@'ﬁtg’@#;'&!?y%‘i%ﬁr%ét i e
particul ate tti aumsdn fokbthdp@fitulte MkirbRRRingBirber abl y i ts being chargeabl e

by friction. The surface can be is assoaated with a trap conprising an
electrically

25 The surface is preferebly associated with a trap having an electrically
insulating material which may comprise a plastics material.

The inventive method may mclude providing a pheromone or

parapheromone attractant for luning pests to be controlled and the surface may
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insulating mattriel, preferably a plastics material. 2 OQ‘Fh'\claoarvetrrlve

apparatus may al so _conprise a pheronone or parapheromane attractant.
Further, the swwdexesstny be coated with a fine powder which irCTadE9/ O3

el txtrostaticaly, preferably being capable of retaining its electrostatic
charge for ~ 5 long periods on the trap §q1face. p,rry undesired renoval or
| oss of the particulate nmaterial fromthe surface may be elirrtinated or at
| east substantially reduced) preferably by raised edges. such as raised and
rounded edges) at the periphery of the surface. 22 Novenber 2002 w0
99! 6. 08a8 pCTI GB49N1631 - 5 - Ir~ an cnbodinet:t of inventive apparatus)
the particulate material is acconxktodated in at |east one recess or !rough
associ at ed wi t h behaatedr wiitbd Srieepondere which 1% ehargadgelenimobtatally, Aprefeadlyt  one
recess nmay be pr.

ovidod in the .oarti . nategir! .bearing surface, in
whi ch case, the ﬁﬁﬁ’g’% Kﬁ r%%%}'gab#éeﬁﬁ'lelgﬁcﬁepeggggo %‘Sévs'g“ﬁ‘ay have rai sed
edges. 1n anot her ernbodineat) the particulate material -bearing surface is
an a plate which i., preforned and,stapnds. al qne a ree, st andi ng,
preferably upon f edt™ %ﬁﬁﬁ?@@(!ﬁ‘@%%@ﬁ%bﬁ@?%‘&%?%m ng
sur Faoe conpri ses dinrhR3 e aPRAt kubRargially Rdwdad, cibr exatpleaby mRadsadfaasmt erial is
accommodat ed) vm;dh t%ge%nmgﬁpggy&gﬁgac recess or the or each
trough i n whi ch %9&% A ' rxodat ed, preferably
bei ng generally snaller than those o~ the pests to be controlled. 15 '1' hc;

surface may canprisc part of a tubular tr_aﬂ, preferably of triangular
crosssec~i on :und bitormgticghen additivadliydhe pastimiatepaerial conibe hccomeedatedis scaf ece

may be an interior,_surfa f t -y L Bliculaf rt.,.and
preferably a majagrla%tr é’f)"'oret%?sgr‘l’,rwarrg%/}l e ggcgt‘éug(]vll\}nﬁ?% t ez&pg%‘f?%mttgfng mat eri al
whi ch) if @aofi neuferpreferably tnat ieast or9 reesOpnoagedia thehsufsred Adsoe theappat i cal |y,
preferably by friction.. The dcctrostatic char n, t he powder di scharges
nmore rapidly in W%ﬁeﬁfwgﬁfﬁ’?%ﬁbﬁé’m@ﬁgﬁ‘ 4 Ehbctive of ciantatic
conditions) wind blow ng through the trap tends to resuove eventually the
powder conpletely therefirom. 25 Accordingly,.it is a further object oPtho
i nvention to provi oFé“‘Q“p@étPa‘(’:'_ i '&ﬂ“%ﬂé‘f@‘i"‘rﬂ”yslifcﬂ°\“@?‘}o‘?f’a?9 ot her
lloss of the par tyjgeH ighreforfiddQhd stdnds Adns,had &, SecbsrR@ind QYeiibly dpsRBel. he i nteri or
surface of the trap is elimnated or at |east substantially reduced. 22
Novermber 2882 WO 9911Ggti 48 - 6 tHCTi G394l oH6s1 Thus, a third aspect of
the ion resides in grhGglent B0 bdRthlalerRRiBeilif sitkkdodm cBmpise GABSt iRV Ng at

| est one noccs's therein) Wherein a, particulate material incorporating a
pest |c~fa~g . orovghhaviichube paripdagmateabig a¢semmpdates). sacommodat al. in the or
each reops~ Preferably, the ar each recess) which is preferably discrete,
has di nensi ons which nta gcuenlly snmatl ex than those of pests to be
control | ed. Advant digaeysyep, therianegsiens of the r sagh-regess-orohe preash teobgleinof heu~
rendered agfi or ng,. i iRk ' j.6) t o~ Al so,
t he parti\Ma éte rraltng'ﬁh% gﬁ%%m%fgmg’sfrre poc\’/ﬁtgtrl’fhténgl?&\édgw é%ﬂ &'Xﬂy Qy&[}&
than those of the pests to be controlled.

710

In a preferred embodiment, the surface comprises part of a wbular trap,
preferably of triangular cross-section and open-ended, in which case,. the surface
25 may be an imterior surface of the trap of which at least part, and preferably a major
proportion, may be coated with the particulate material, such as a fine powder,
which, as indicated above, may be charged electrostasically, preferably by friction,

A second aspect of the invention resides in pest control apparatus comprising



, 2002 ©
capabl e of bung charged el a~rostatic~ily) pre~rabty by fr%zc'??‘{)embeé%o?t IS

rendet Cd airborne, for subsecpteat eoatainination of a pest in the vicinity
t hecoo 1~ fourthwespemsis of the invention is directed to a aaet hoUGB$5/0163)
prcvettting the 15 dispcrslori of a prat-carnsnunati~ particx~late materi al
fmm a pest Trap, which nmethod Gonpii ses a%eom:nodadt ~g tire tnat&ial, such
as a fine powder, in at |casi one recess in a sucFace of the trap_
According to a fifth aspect of the present invention, there is provided a
pest control trap conprising a surface having at Ieast one recess therein,
wherein a particulate material incorporating a pest killing or

behavi our - nodi fyi ng agent, is acconmmopdated in the or each recess and
wherein the parti esirfsceommat abovear il the eegioniof whisl a prst in gapelle aEbeing diteatesbr ne by

novenent of a pes ihgﬂ gqh? pect of
t he present invenhm‘ﬁe‘}gh%l}lﬂmghﬁgg a‘t’arrsng‘tbﬁ& g’ﬁ{egv%@@ég%§
di spersion of a pmeﬁwmmsmcmmmmmmmamabm@apbﬁ trap,

whi ch net hod conpri se ommd ti ng t he terial ast. ong.,recess in
a surface of the E’?‘%Wﬁé‘ﬁ Arte °€$°‘§“r°"gene$a%m Ebmglgnﬁgtgf S W ng
beats, renders thvﬁm{;@ﬂgéﬁgwwsaﬁaal ai rbor ne. 22 Novenber 2002 -f>a
Tbus) this invmethod protects the pest-contam nating partiarlate 20 ma~i al
&irn wind action and atscuca that ie can be attached to a pest, such as w

$ying insxt pest, esqy idulafe RAGES Bx’cfet'a%iy%spb%kr WHIRTR §uicny X6l By

usi ng the dflwnthrust o alr ga:et~ted by such pest's wins beats to

rctsdu the parti cmbmeredmmb)'ak@t@ﬁ“wcﬁ’%ﬂﬁn Y& qEin thexsgioydl of ¢ al so
ensures at the sa H@% {”ﬂg % mcggom@ges%&%ggya{ so t hat
it wdt adhere to t P one e |rrent of the inventlon 8r~d as

di scussed abypye, néaﬂrp&m@qoated/wﬂeﬁieaowwmi)nmwmem ‘ﬂﬂ‘pﬁiastcs
maceci al ) whose syrface a d tbuew th,
preferably in thelf B‘Pl%ﬂﬁ%ég%gc*"?ure %%\e?? ¢es %Hgt her indentations
of sma>lu di aneter than the body length of the target pest. 22 Novenber

2002 WO 99/608a8 PC fi G83941py631 are y ced in the
bpttom of a pcsr nonﬂ?’@rﬂﬁ’@‘“?‘?d’ﬁ?‘"ﬁ‘o’i"%h?)p[%ﬁ“ l“n‘:'ﬁ %’%%zﬁt f%t)g/mfnﬁ a
general Iy hori xonixj, %Qs itb Qerared hictoht foniTRie guaitizhipte pimédakabl y in
the formof a fine péwder and et her cﬁ? be cha ed or unch~ged) is

aceont nodat et i n beriogsahes SreEmplya heing hagerble SREFANY ) i s protected fromthe

undcsirabfe e$' ects of w nd actlon or otter as cxtrrents. Also) the trap

need contain no sticJ~y nmaterials or other pest-retairutlg ice so t hat
pests can emer and | de¢esurfire gap\bei *&e”%oﬁ'aﬁﬁdr"éﬁ‘d?l‘?l’ RErYRS é?rtfgeﬁﬂ"ﬁélﬁ tire

plate may al so co blabiRs bl 10 It is welt known t bat
when a flying pesgﬁg”'l %&‘Wpﬁiiaﬁlng insecx pest) is airborne, it gains
lift by providing dowward nomentumto the air around it. It can be

catm ated th a flyi out 1
mlligram th gener aﬁ% %‘Qﬁt‘?v%taeé?%s velcg‘gF%egﬁgr%E%sgﬁﬂ%?l&g?Qa &Zr get
flying i nspect pesiwrstanh as a | arge m)th wei ghi ng about 1 gram can
generate a 15 downward air veloaty of 1 tns'. Additionally) it Is |Inown
that during take' ofl; flying insect pests can generate eactta lift by
generating vortices Opurihae tiskoswrimrdayste alazd with 4 lfins powdeng-d\)'chvihict;hgcdorti ces

are then directed dowrrwa I <ol ver..,,Sci.ent.i.f ] .
Et 8yutg insect pe%l E‘é‘%ﬂ%&m s'ﬂjy?l h Q‘”] Eltlé&gér#%}(?gl nment of

inventive trap di Spys ﬁ&ﬁuﬁrapmﬁoé hen t akes. off or hovers above it) will
di spl ace air downwardly at conparatively high velocity. This is sufhcieut
to render the particulate nmaterial, such es a f ne powder, on the plate,

airborne and as the pﬁW@r{dMQﬂ%&] Si9bR oh@el pdricumetrersit dnathe sofacd gy pl at e,
it can, under certain clraunstances, 25 acquire el ectrostatlg char ge.

The pol tuity of anpe @Wﬂ?’%’fﬁﬂb@a%\ﬂwaﬂé’B’éﬁﬂ”WpaYF&ﬁ% By SR OBT- iR
particul ate materi @k 2Rt Bindtd\ Q@S hRGRApMeyehihk Suk@r s it end) thus)




can be ad,[ustcd so that 'rt a of opposite polarity . to thgg'\&ﬂvefnﬁgr%%rface
of the body of (Egglg(?nsect pest. In this way, the novenent of a flying

i nsect pest can &% to product an appropriate el ectrost at FE/EHIPHA on
the particles of particulate material) 22 Nox~enber 2002 w0 991 60848
PCL7GB991 G 631 - 8 as weti as rcndertngsthem airborne. The

el ectrostaticalty-charred particles of partiartate material, such as a fine
powder, witl tend to settle on the insect pest, its being attracted towards
it fromvery shore distances. 5 Thus, it caa be seen that the various
aspects of the inrention provide nesas for: 1. coating pests, such as

i nsect pests, with a powder w>~ose particles are capable of being rendered
ai rborne by the pests' own novenments; 10 Z. redacting | oss of powder from a
pest control trap dr &bembodmerat ofoinventivei appaiatos, Uit hpanicalstec wiatefit &; 3.

c,ornrolling povggg[ | ot hel; art| cul ate
15 material in recesé@gégssoﬁﬁs?rggppg% &%omg%%gg%d' {b trap,
such recesses) bnmasrgl boarig srfaden At least met«hsama)tbeprﬁﬁﬁédsin ke ﬁdhithadel | ng, in
partl cu: a[) fIy|t gg Fgect ﬁ%ts B%mgoatl@gutg&ggw haf) wder orrch;shertfl neI
particul a e3rna e~tacnpl e
2 0 by fiicti Or&nayaﬁverhx‘kedlea egendered ai rbor~ae by the pests nmovenents; 5.

controlling insect pests) in particular) by using powders of other
parii~tate material incorpora~ng biological, synthetlc and/or nat ur al

pesticides; and 2 Qngnod\;v-a‘?‘éfnfvéd%én a{c%té?ﬁﬁtaﬁnn s%%l nsect

pests, by using a partiwate material which can rne by the
pests runni ng aocvhighds prefoomddzaod sthasia longy wnd}',[ﬁaestmw&aprefenblympdmfeétn or der

t hat the vagi ous mon f 22, Novenber
2002 WQ 99%A848M'%&B§&°}YS%’8E”§{&E‘&JHA{W e#er r%’%%g‘aﬁ’%rﬁ tr‘?“"al'ff‘é‘lﬂ’dance vimh
at Least sone ofin wmmhmdmnalﬂnwnmmdesmcmhmddamﬂ. Wyﬂ@ﬂm&nﬁ@fsmphﬁ oand Wi th
reference to the_acconparryjn W|nl3 5 figure IS a
sectional perspé rrg ‘h‘? %6 F”Y‘@? ‘B%sﬂmwgtfr B‘P‘mﬂb Bfigures 2
and 3 are respeabdom@htam wﬂdﬂﬁ}GWg)m&aw avitlerahanathbe F th pds@ tohe t he trap

shown in Fgure 1 arﬁd to

15
"The; surface may comprise part of a tubular trap, preferably of triangular cross-
section and being open-ended optionally, in which case, the surface may be an
interior surface of the trap of which at least part, and preferably a major proportion,
may be coated with the particulate material which, if a fine powder or otherwise,
20 may be charged electrostatically, preferably by fiiction.

The electrostatic charge on the powder discharges more rapidly in high
bumidity environments and, irrespective of climatic conditions, wind blowing
through the trap tends to remove eventually the powder completely therefrom,

25
Accordingly, it is a further object of the invention to provide a pest control
trap wherein such removal or other Joss of the particulate material, such as & fine
powder, from the 'mterio;‘ surface of the trap is eliminated or at lcast substantially
reduced.



Figures ~ and 5 are respeGive perspoctive and side el eva:?%N%Yem\Hee%go%f
anot her enbodi nent of pest control trap. ~' ,eferrjng firstly to Figures 1
to 3 of the accompanying drawi ngs) an opcnl5 ended trap, indicated

general |y aWoi9%e6es4i sune 1) for nonitoring flying insect Peglge d’ @l
gcneraDy triangul ar avsssection and catnprises a base plate, indicated
generally at 2, which has boon pl aced é nsi de the casing 3 of the open-ended
trap | ) to repI ace the corwem oual pi cky ssuface which is conmonly used in
such traps. 20 'El be base plate 2, as shown in Figures 2 and 3) defines an
upper surface 4 Thes aofthishadspeatsofathe: invention rasides ﬁxynSp&orcenirﬂm an odour

attraaartt (not,shown f sultable Forrrulatlon r exanpl e,

ser r uocheni m #@‘m% h‘gl?%%tat”&ft’ww attracting
flying inse ﬁStlﬁcdr?é I&I!iﬁ%eort Wm tsakeof f' from
t he upper surface t he pI ate 2 Wihin the surface 4 of the base

plate Bis WMMW gmeaﬁhrmsay of circularly cross-sectioned,
dowmar dl y-tapering recesses 6 in which is acconmpdated a parti cul $te
material iii the formof a fine powder) as shown at 7 in Fgure 3, ufiich

i ncor porates a pPafecibly, Mrmmmmhsmwma@ehdeOMI ch 22
Novenber 9srbnpa ~f ~ I |nefor it to
6e capabl e 8‘%‘%&@"?@ ﬁ@?ﬁ%ﬁ%&#%ﬁﬁ b%d"fmveneﬁ#v Yooests) for
exadrrpl e% thaw\yu%dbef aiaferiatie capalsd heoﬁhmg?énwaiﬁibomwhﬁvmw?tmpeﬁ ]Ehe toud
powder - bearing surface 4, Int is nner e on~s a fine dou

t her ed0 abo QW@"@U&‘F’S@ mgaeﬂﬁm%%wmﬁﬁa Y¥sts flying
above it an g&bQPE I éd}gstﬁ b?rmaibn,las iPisClefdepdl Y. the

eter t ant dy

nsaxi mum di t e recesses 6) that at the open tops

tbcrev~ is hﬂmmdﬁmmbsemwmmmnd e pest Ingheoficinitydhasoft . As di scussed

above, the flap I or at least its base plate 2 and associated' 10
conmponent s, ﬁw%&ﬁ&é:ﬁ%%&eﬂ%ﬂ'n?&ﬁd&%f%@ﬁ ) fOr exanple,
a suitable pI astl CS matﬁ? ri e?? and t may be capa e‘ﬂcof bei ng

char g el edispessioruof 8 qieSt o mEREN: B matedal i fjm 2gpest W,swhdnder ed

ai rbor ne by E{ﬂﬁ QP.QFQEB% !l]m ect pests in
the vicinity ereo nt |s% t eeectrostatlcaliﬂy I"’S‘Zd powder

particl es adimgeeess in stshdadeofthetrepest s, thereby 5 contami nating them and,
poasl ' bly) allow ng themto contam nate other insect pests of the opposi te
sex during nmadrtg attenpts, ~~arious nodifications can tx incorporated into
the pest nonitoring nap 1, for exanple, to reduce |oss of the powder y by
wind action or Awkcbelingatora fafiit aspeat o&‘t& hxiesm't inyehtion tgke istprovidieia paateontal | ons
tray indude raised edges. 9 at the the plate 2 %Alﬁallch edges
rruty be tfaaﬁaeaﬂflag etitlece Haying Atdes égétt EreB\Aep 1 maest

Addi ti onalijbrRratflgtLhdakiltR ot behﬁkﬁoﬁxerﬁécﬁﬁﬁrfg B Ys Qecoﬂﬁmaftedn Wiel &} éaé’ﬁ sed
edges | O around tghel per peripheries whic may al so be used for the
same pur pofsress axd mrqmaﬁ p@twugatdomatnrei o meplabdm@fahengng@dene@ adtberng by one,

for exarrple t he e as shown in Figures 2 and 3, or
desi gned 19 F#nﬁ%ﬁﬁ@eitdﬁ%ﬁ’ﬁ% ilrmtehgect caps of various shapes and si zes.
Alternatively, the recesses 6 nay be fornmed dining '..he manufacture of the

trap 1 in) for exarrpl e) the base wall 22 Novenmber 20U2 WD 99130848 - 11
of t he casi ng zZAcperdpecpacsixth@spect of the present invention, there is provided a method of

preventing the dispersion of a pest-contaminating particulate material from a pest trap,
which method comprises accommodating the material in at least one recess in a surface of
the trap whereby downthrust of air generated by a pest’s wing beats, renders the particulate

material airborne.



In the enbodi nent of pest nonitoring trap 1 disaissed abo@gh“W?Wberzooz
referertice to Figures 1 to 3, the base plate 2, and hence the
powder - bearing surf~e 5 4) Ges in a generally horizontal plane during use.
However, the oriemation of the plane of the base plate 2, and hake 't hat of
t he pomder-bearrng surface 4) may be v?étrcal or at any suitable angle
thereto. Such a vertical orientation tho plate and auoci at ed
powder - bearing 10 surface is shown in the second enbodi ne~tt of pest
nonitoric~ trap, as indicated , generaLy at 11 in Figures 4 and 5. This
vertical orientation of the powder-bearing surface 1 q of the plate 12 is)

in ccrtai circu ances). desir S S i ng insect
pest) for exarrpln§ %ﬁ W?@aﬁa pre eé&e‘%‘? @6 L%//ertr cal
surfaCﬁe 1 Smdtétial h@m%iﬁ@ﬂdxgﬁa?tba?u‘aﬁﬁtuainb‘elamdgdtmsm spelsis armn:ctoLr ng
trap shown in_ Figures and _5) the ose riical s<ufaces 14 of the
plate 12 areﬁ WW&QWH‘PEM H“t“ss‘{% gﬁ rm of
troughs 16, aoRniths %fhﬁW R Y peds %ﬁb'ﬂorﬁd&‘iﬁé d Ng or

[

behavi owrodi fyng powder s cap able antel 20 stf crendy fine, of

bei ng renderwamlrmdrmﬁ@MSdrhOﬂwfﬁ awngaubewedmmm ke noverrteou
of flying in b LS provided with
a roof 13 f %% E%%ﬁ&n?égnva er accunu atrnga?uééﬁ% uoughs 16,

whi | st 28 source 15 of odour atrradant such as that 2 5 discussed above in
relation to the f rr,t |ded at the
upper region of t ﬁ#ﬁﬁ P?ﬁﬁ} ﬁ??@ﬁh””fﬁéééégﬁés? a tiracted to
the trap 11 ﬁuw&&@ﬂhbrb&ﬁﬁﬂyﬁfaduo&msd&mtm!ewboxm&adhagnmhpur) and the

odour attractant 15, as in t Nove
S~I'Tr 0~S rcrr‘&fsg’@ﬁ?fé’ﬁ? thereyith, Py %gjm gq‘lt}?so 16 |n whi ch
t he powder l&&ﬁ&%ﬂ&dﬁ&@%%bﬁm&m@bo@w@mﬁh&w&m respective

surfaces 14, or) a5 shown in Figures 4 snd 5, may be in the 5 form of cup-
or trough-shaped projections, nanely, the troughs-16. The shape of the
powder - acconmodati ng recesses 6 of the first enbodinent of trap 1 and the
correspondi ng troup,~s 16 of the second enbodi nent of trap 11 may al so be
such that any turbul ence of air flowing into themis redrtced) 10 which

m ght otherwise lead to vortex formation. For exanple, they may be Vshaped
in vertical section, such as the recesses 6 show in the first enbodcnent
of trap | of Fgures 1 to 3. Alternatively, tile rec~ may al so consi st of
chaz>rxls in the base plate 2 wivich csrr be ra~ear, auved, coneerrttic or
spiral. The recesses may be discrete, such as those shown at 6 in the >;rsi
enbodi ment of trap 1 or may 15 be substantially continuous, for exau-~ple,
the e$' ectivety powder-bearing surface 4 of the plate 2 of the trap 1 may
be-corrugated. )3y suitable nod~cation, the respective recesses 6 and
troughs 16 of the fast aid second enbodi ments of trap 1,11 may be rendered
suitable for g 2 o insect pests aril, indeed) other wal hg pests) whereby
the pests disturb the particulate matw al, for cxunpl G the powder 7 of the
first enbodiment, by their novenent) such a$ nnrnag) across the surface
4,14, 7,'lre e~ciency of tha inerrtive trap and its powder-bearing surface
4 of the 2 5 plate 2 was deatorrstrated in the follow ng cxpel ~i nrents. Two
pl astics plates 2, each 120 x 180 nvn, were placed in a horizontal plane

i nsi de respective) separate asges) each 900 x 530 x 600 nmrn, in the

| abor at ory) each cage contarnrng 50 houseflies (Misca donesrrcu L). Frach
plate 2
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lure (protein +~6ﬁ(92~-9-trieosene) at its centre) for exanple) in a central
cavity 5. One POPEYE in accordance with the invention) had FhTBEYPIE
roecsses 6) 5 each Gtnmin dianmeter and 8 utrrt deep, with geaerally
V-shaped vertical sections, in the surfate-A ofthe plate 2. The second

pl ate was of c~nvetttional) prior art design, having a snmooth swa~s with
no recesses therein and covered with a thin |ayer of carnauba wax 10 powdcx
wei ghing 0,32 grans, 0.16 grans of the same material was placid in the
recesses 6 of the inventive plate 2. After twenty four hours, 52% of the

flies in the cage; lﬁéld'lﬂa a4n i waﬁm nt.am nat ed
with nore than fqiﬁ]fg?%ﬂ{)a t %f es o@k?ﬁ%o%gfvv\% pgtr"%?’l y§ i;gg’aﬁ%‘ﬁé‘{" only

16' /0 of the fl newsseipomesl generalli) hopizomeid rplape vy vsar fThe epaciculeteemaradnd pri or
art plate. By weighin it f hat, t:he first, plate had | pst only
37.S%of fts poﬁﬁgﬁgjb%iﬁfes@r\g?ﬁ‘e‘@g%% %‘fda‘%léeﬁwa%[)?g‘ééyggf%gﬁf& secoad
gxggnt nerK,Jthaaéoasinoldﬂub_t i lid itheerepdss(e a?nd,dirzdigﬂ)mdd n_mb?zq;rm@ ﬁ@nplg@r ?ted With
: gans of carnai. X er .acco ated . in recesses 6. was
then placeditt “ﬁ%ﬁﬁf@%ﬁ&%@ﬁ?ﬂ%ﬁ%ﬁ%ﬁ%#%%@a nesdaoaBd fly
testing room 2@getidkd mafefills v dilier plstietaininpttiedices Wa kiabpests kAPEMA AR BHJe) | Ng Wi th
a hundred ltousefli~.es end ICft_for five days. At the ertd of that period)

aD the flies wethe wysawedran;readly, olirne epbodiment,the plate may also qopssibite 580 powder

particles per fb%seo}'ﬁ&@ unt of 25 powder renoved fromthe plate 2 being
approxi mately 0.01 gunséh'rramzl y) approximately only 10% of the original

anount. In a third experinent, n concentrated jet of carbon di oxi de gas
froma pr urised cyl.ind Sy di ted. acr Qs he. sur Faee of each of the
first andeIZchond 2 'Mﬁ%%%goﬁﬁe@%&%% &ég’ﬂ?é'f%fcﬁh o plates
for 5 seconds atiroweit ganslifihly prowiding dowmizzd morhenten toahghr ard@@andt cagnl y 18%
of the powder of the firn.inrentive plate

&o~n.the r 6
2) whilst 63. ~‘3’g§ﬁ&§‘ﬂ§¥‘§§bﬁbor yﬁ%s‘%ﬁw%&%é?@r%n’? IR BB L pr i or art

plate. 51n a fﬁﬂﬁ?&n@éﬁ%&ﬁ%&doﬁdﬁ&dﬁfﬁdacﬁ%ﬂ?%ﬂﬁh%@u@ﬁﬁr c' bed
above was d~arged with I .0 g arnayba wax powder acconunodatod in

0 gra of
the recesses 6, VéPRft PRE~mch| 8§ A ABTOPPRONE _ gyabolt { hERmo £ generate 3t r i angul ar
aaor ut oci ngs 1 r aRedRwil 3 SclBkity!dte BT NRAitihAlIG Y isORbSn 1 Hehe@RSPr epar ed in

this way were then |eft suspended fromtreeS outdoors in a garden at
Sout hanpt on EngByingiinsest pestsccangeprate ety lith by genptingcierticesserethe feynwasde  exposed

to average earl tﬁégéﬂ'gp{m-phgdg i Aol ; o iLyta7arly
prepared but vv|1¥ the powde %&gq?ﬁgt& ggg%’a?gé{s g‘étﬁ t@yml ?ﬁ tcfie powder
was i nitiall yadSormiic Anegtasd®¥dst atic fo.-ces. At~ the end of one week, an
average of less tfian |1 % by weight of the 15 powder had bean |ost fromthe
traps with the inventive plate, while an average of approxi mately 50% had

been | ost 20 om t he t Adjymginsett peit evhivhdarsds en sshye dlic. plate 'ofi the, embodimient dfe
appreci ated that e frnpeation | f st.s... such as
flying or Qaw i H‘&%h"%h‘%’f d'%@é?@ghﬁltqﬁ& %%ggoﬁgq?%%gaggﬁe w’ﬁu""aam
behavi our - r nodi fiyidogmniRardlyasy enmpasively high welotityr Thésr s isoffitiadt ao raider thel capabl y
of being rendered_ .airborne by.the.pests ov i.ngbeats qr qther npveneats
Al so, the |oss &Ftfyepaled %@%@F’a ",‘ms%ﬁ%%@%@ ﬂﬁﬁﬂ@f’g'dﬁi scasssed
above, from t he beddvRPideathed BT the Suffatecf thephIR, it b, WidertbeAsin Skdufstamde, CUrrents)
is reduved,_ in sone instances,. conlstnger bg{ya)g Further) the | oss of
parti cul at& mat EFHE L2 HRCostatc Chires, RS’%" B METRses gVl depend ypoBesses

the narute of the particulats material and of the surface which is bears it and, thus,

can be adfusted so thet it is of opposite polarity to that of the surface of the body of

the insect pest. In this way, the mavement of a flying insect pest can be used to

produce an appropriate electrostatic charge on the particles of particulate material,
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2 5 associated with a surface of the inventive pest cor nrzo%N?Vrap. Mor eover ,

flying insect pests in harticu)ar can be controlled by coating themwth
powder of ot hey.fi artiw ate material which cars be charg
eJeetrostaticaﬁPVPﬂﬁgf exa~nnle by friction) as it is reorde?ggcgﬁwggyne by
t he pests' novenents. Such particulate material can incorporaae biol ogical,
synthetic andl or natural pestiades and rfay al so be rendered 22 Novenber
2002 WO 991 60848 pCTI CB99I 0163t -- z5 airborne by the pests trsvet~g) by
wal k~g or nam ng, the surface bearing that materi:~l, as descty' bed above
in connection with the prcf~etred ettl bodinettts. 22 Novenber 2002 16
CLAIMS 1. .A nethod of controlling a pest by at |least partially coating the

pest with a parti eell aks Genttingf thah diformd.  The ielRCHEBERICRIR@ firkididsne OF

behavi our - nodi fyi ng, agent, which nmet hod ¢o ises directing, attracting
or otherw se IuPPH%’W%E’“’B@tWF%W%@%W‘{PH L e pir@ PESa sur f ace
(4,14) bearing gbifdatiadielitbivarid itfrén VR Mbit diktakcés. 17) to render the materi al

(7) airborne by the novenent of the pest on, above, or in the region of the
particul ate materi al -bearing surface (4,14). 10 2. A nethod according to

claiml1, whgrein the ri | tl%fx I -ﬁwé’m- ich is
suffici entI§ fine for i “fa%l%g&ir?en eéra‘ggaﬁasiaé%g}égmhy a %g%%{r‘r%\\%lﬁng acr oss,
flying above or fa&dj acent, or taking-off fromthe particul ate

mat eri al - bearing surface (4,14) so that the pest becones at |east partially
coated with the powder. 15 3. A nethod according to claim2, wherein the
powder (7) conprii sescéaing Pests) siivh e dnsent tpbst twithed powdnrewltise lpagiclesbre synt heti ¢
or natural pesticide as,a killing agent. 4. A nmethod according to claim1,
2 or 3, wherei n tbe pesingredyy F"g’g'@gﬁ' eSS O FBOVERE{Ht hod according to any
preceding ghaim wherein the particulate material (7,17) is charged

el ectrostatically as it is rendered airborne fromthe particul ate

mat eri al - bear i ng- sur feducing lass|of powdst from Fpesh eRPLREERD of "Ryt tststion by wind,  wher ei n
t he parti cul ate | %ngn is 25 charged by friction. 7. A nethod
according to any preceding ¢laim wherein the surface (4,14) is

3. controlling powder loss by accommodating the powder or other particulate
15 material in recesses associated with a surface of a pest control trap, such recess(es)
being smaller in dimension than the pests;

4 controlling, in particular, flying insect pests by coating them with powder or
other fine particulate material which can be charged electrostatically, for example
20 by friction, as it is rendered airbome by the pests' movemnents;

5. contsolling insect pests, n particular, by using powders of other particulate
material incorporating biological, synthetic and/or natural pesticides; and

25 6. controlling crawling pests, for example, insect pests, by using a particulate
matenial which can be rendered airborne by the pests running across a surface

bearing ths particulate material,

In order that the various aspects of the invention may be more fully
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associated wth a trap (1, 1) conprising an el ectricall yZ?rNSOlYFatI ng

material. 30 8 A nethod according to claim7, wherein the electrically

i nsul ating ”atv%bﬁd 8‘&onpri ses a plastics material. 22 Novepgfbpaaes 9. A
met hod accordi ng t3 any preceding claimincluding providing a pheronone or

par apheronone attractant (5,15) for luring pests to be controlled. 5 10. A
nmet hod according to any preceding cl ai'm? wherein the surface (4) is coated
with a fine powder (7) which is charged electrostatically. 11. A method
according to claim 10, wherein the powder (7) is capable of retaining its
el ectrostatic charge for long periods on the surface (4). to 12. A nethod
according to any preceding claim wherein undesired renoval or |oss of the

particul ate mat gidedlool fpréfécred dnBBilnbits Blbciordmicd With 4)ledsSsonleioftipai will or at
| east substantiall gpre uced. 15 13. A net f(ifcglt\}jacgor ding:to claim 12, wherein

undesi red renovaew &¢ deswcriad byoway off example centQt 18 REROMPAIVINE  om t he

surface (4) is '| [ﬁ}'iﬁ?g;ﬁgﬁor at | east substantially reduced by neans of
rai sed edges (9?%a preterably rounded, at the periphery of the surface (4).

20 14. A nethod according to any preceding claim wherein the particul ate

terial (7,17) i dat ed i t h 16
aesoci ated % 1h the DEFT 1A SeEoiararpd SR gty CEE Rl HorBioghéc 27 | 1O

met hod accordi ngag;0 claim 14, wherein the particulate material (7) is 25
accompdated in at | east one recess (6) provided in the particul ate
mat eri al -bearing surface (4). 16. A nethod according to claim15, wherein

t he upper periphery it i ' rq sed edges
(10). 30 . 22 Nove V. Rlurk{ 12 3 58 Fldpecehh o kedibnd? vidih 86 bik pltelof

the trap shown in Figure 1; and
10
Figures 4 and S are respective pevspective and side elevational views of
another embodiment of pest control trap.

Feferring firstly to Figures 1 to 3 of the accompanying drawings, an open-
15 ended trap, indicated generally at 1 in Figure 1, for monitoring flying insect pests, is
of generally tiangular cross-section and comprises a base plate, indicated generally
at 2, which has been placed insids the casing 3 of the open-ended trap 1, to replace
the conventional sticky surface which is commonly used in such traps.

20 The base plate 2, as shown in Figures 2 and 3, defines an upper surface 4
thereof and has a central cavity 5 containing an odour attractant (not shown) of
suiteble formulation, for example, a semiochemical, such as a pheromone or a
parapheromone, for attracting flying insect pests into the trap where they can land
on aud take-~off from the upper surface 4 of the plate 2.
25
Within the surface 4 of the base plate 2 is provided a regular array of
circulaly  cross-sectioned, downwardly-tapering recesses 6 in  which is
accommodated a particulate material it the form of a fine powder, as shown at 7 in
Figure 3, which incorporates a pest-killing or behaviour-modifying agent and which
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~s 17. A method according to any preceding claim wherei nz?lqlgv%nétr)?rlzcu?ate

mat eri al -bearing surface (4) is provided on a plate (2) which is preforned
and stands al op@sombrger ably upon feet (8). 5 18. A nethod ack®chdsngidsp
claim 14, wherein the particulate material -bearing surface ( 14) conprises
at least one trough ( 16) in which the particulate material ( 17) is
accommodated. 19. A nethod according t© 1z9ny of clains 14 to 18, wherein the
di mrensions of 1 o the or each recess (6) or the or each trough ( 16), as
the case may be, in which the particulate material (7,17) is accommopdat ed,
are generally smaller than those of the pests to be controlled. 20. A

nmet hod according to any of clains 1 to 16 and 19, wherein the surface 15

(4) conprises pashfficitntiy finelfyitab b espable ofibelng récHered alRInitY tRCHO¥eeng t0 claim
20, wherein the trap 1 )-is provided with a triangular cross-section. 20

22. A nethod ac@fﬁhﬁlpﬁ(&» fop cxamplen ihe ying, beats therrak 0B, Ahoye s i thesagion of the i s an

interior S“rfac‘f)o@éer-b&‘ﬁg%fﬁg&(# m.mgm%gﬁgg%ﬁ%ﬁg%}g%wmwri sing a

surface (4, 14) "on to, In the regi ol Ich a pest I's capable of
bei ng directed, sbve Hucuige 4 therebyeeopiaminating theiinseatipests fiying srovbisand any

particul ate. matepial, (7,17), | o] ' LLding.or behayi gur - nodi fyi ng
agent, V\hef‘r’ei n Pﬂ‘&“ﬁ&’ﬁ“i@%’k‘a@q%ﬁe?&g Y%M%Faﬁgﬂi? sﬁg render ed
ai rborne by nove)maiclyothatt 4t ¢heppabd taps theadof) ielessabian] sayf fhe bodydenpths of tehe
particul ate materi al -bearing surface (4,14). 30 24. Apparatus according to
cl agi m 23, wherePf™ he particulate material (7,17) is a powder which is
sufficiently fine for it to be rendered airborne by a pest noving 22
Novenber 2002 19 across, fl above or in the region of, or taking-off

fromthe particul at eAnsiss :ag‘%’&:r‘ihﬁ_@'% thy 9T leagr its base plater? espaassqcistedpest
acoordi ng X% or S sy EORAE of'e chcke Sl DAMAGEG mitfil, R U2 (o
with at |east owsitsbie plastips owiterial; yand hieet pawder 7rmadyubentapplds tof deiske ciwsged ki | | i ng
agent. electrostatically, preferably by friction, as it is rendered airborne by the wing beats

ot other movements of the flying insect pests in the vicinity thereof. In this way,

the electrostatically~cherged powder particles adhere to the insect pests, thereby

15 contaminating them and, possibly, allowing them to contaminate other insect pests
of the opposite sex during mating attempts,

Various modifications can be incorporsted into the pest monitoring trap 1,
for example, to reduce loss of the powder 7 by wind ection or other air currents
20 blowing through it. Such modifications may include raised edges 9 at the periphery
of the plite 2, which edges may be rounded to reduce turbulence being generated
over the plate 2. Additionally or alternatively, the recesses 6 may be provided with
raised edges 10 around their upper peripheries which may also be used for the same
purpose. '
25
The plate 2 may be preformed and arranged to stand alone, for example, by
means of the feet 8, as shown in Figures 2 and 3, or designed to fit into
conventional insect traps of various shapes and sizes. Altematively, the recesses 6
may be formed duning *he manufacture of the trap 1 in, for example, the base wal)



26. Apparatus accordi ng to claim 23, 24 or 25, wherein th@zﬁl&?m?esrzaogz
i nsect pest. 10 27. Apparatus according to any of clains 23 to 26, wherein

t he particul at wyg®heesdsal (7,17) has properties which enabl e ipcl/gpiRsaNe
charged el ectrostatically as it is rendered airborne fromthe particul ate

mat eri al - bearing surface (4,14). 15 28. paratus according to claim 27,
wherein the particulate material (7,17) “chargeabl e by friction. 29.
Apparatus according to any of clains 23 to 28, wherein the surface (4, | 4)

is associated with a trap ( 1,11 ), conprising an electrically insulating
material. 20 30. Apparatus according to claim?29, wherein the electrically
insulating material conprises a plastics material. 31. Apparatus according
to any of cl ai nefft@ceang3) conpri sing a pheronone or 25 par apheronone
attractant (5, 15). 32. Apparatus according to any of clains 23 to 31,
wherein the surface (4) is coated with a fine powder (7) which is charged

el ectrostatically. 30n38 ehbgiiaent s mtcmbﬁﬁohm tRp Cl aisthsded abvEr ®itlh t he
powder (7) is cap bIe of, ret its el ectros i C charge for |ong
periods on the t" } ? qm%%@iﬁﬂ&@%& caring, BHFEe us
according t® any gé“ﬁla Aeally RoriZntdColandlanifRi use | oss of
the particul ate materlge 7,17) ftrglcgjpmthe surface 4,14) e |f(r}15nated or
at | east subst amanepf the bvdmwc? aml lpnce they of the powd M|ché mhypben 34,
wher ei n undesir of the particulate material (7)
fromthe surfacgg?ﬁg?gﬁgl&ﬁrﬁabﬁ%{lg%d&?éit | east substantially reduced by
rai sed edges (9), preferably rounded, at the periphery of the surface (4).
| 0 36. Apparat us accy 0 of cI m; 23 to 35, wherein the
particul ate materi aI g’f‘%’f@ 8‘*’%‘&"59"?"8‘3@9 ROWSeTraEngs (6) or

trough ( 1) asmcamommhm& b@oﬂﬁ&hbddbﬂeﬂtttﬂ'p@tuﬁﬂtéﬁ@%r&sﬂﬂdz&ig ace
(4,14). 37. Apparatuys according to gl ai.m 36, wherein the partlcul ate

material (7) isB8emrabyebhpdigues4iand & Thipwatcalpmentptionof she l@)"dpfrmd in the

particul ate mat gydak 1hetg~rm@gla§qr2f1§cig coffain a?bﬁ dgguli?l kg to claim
37, wherein the upper periphery of the or each recess 8) as ralsed edges
( 10) 20 spem&s of flying insect pest, for example, the ofive fruit fiy, land preferentially on
vertical surfaces.
15

in the second embodiment of flying insect pest monitoring trap shown in

Figures 4 and 5, the opposed vertical surfaces 14 of the plate 12 are again provided

with recesses, _this tire in the form of troughs 16, in which is accommodated, once

again, a pesi-killing or behaviour-modifying powder which is capable, namely,

20 sufficiently fine, of being rendered airbomne as a result of the wing beats or other
movements of flying insect pests in the region thereof.

The trap 11 is provided with a roof 13 for preventing rainwater from

accumulating in the troughs 16, whilst a source 15 of odour attractant, such as that

25 discussed above in relation to the first embodiment of Figures 1 to 3, is provided at
the upper region of the plate 12,

Thus, flying insect pests are attracted to the trap 11 by a combination of
visual fearures, including colour, and the odour attractant 15, again as in the case of



39. Apparatus according to any of claims 23 to 38, wherei R20NP¥eREPI30% at e
mat eri al -bearing surface (4) is on a plate (2) which is prefornmed and
stands al one, preferably upon feet (8). 25 40. Apparatus according to claim
36, wherein thé”%&%??@ulate material -bearing surface (14) conffryGELM

| east one trough (16) in which the particulate material (17) is
acconmodat ed. 41. Apparatus according td2any of clainms 36 to 40, wher ei n

t he di nensions of 30 the or each recess (6) or the or each trough (16), as
the case may be, in which the particulate material (7,17) is accommopdat ed,
are generally smaller than those of ' the 22 Novenber 2002 21 pests to be
controll ed. 42. Apparatus according to any of clains 23 to 38, wherein the
surface (4) compd feSmPadime®f @ tubular trap (1). 5 43. Apparatus according
to claim42, wherein the trap (1) has a triangular cross-section. 44.
Apparatus according to claim42 or 43, wherein the surface (4) is an o

I nterior surface of Ivhich 1,11 )
conprising a surface&?gu%%?Pﬁgelng g? zﬁg?%§%3ﬁ§§%%§§m§é9@€%d B ei n

wherein a parti camglatoethcmemwwhsx(xﬁmu ar,ras shopwirnFigures 4rndess tnak bd ihitheg  or
behavi our - npdi f yd h ch recess (6,16) and
15 wher ei nn%)he pflg Otauée ém'%%’t &%Wﬁ%@ {hegtﬁga%’fngof bei ng rendered

ai rborne by novenent of a pest in the V|C|n|tythereof 46. Atrap (1, I 1
) according to clai m45, ,wher t he ,or _each .recess | mensi ons
}[I\:hi ch(iril)generarlsyngﬁil ﬁhﬁi ﬁaﬂ&:‘?’?&'gﬂ%ﬁx‘“ﬂm tgm, %ﬂr;f’fdﬁ? st 2? 47. I A
rap , acc eiodigieris @f fapl & &ﬁaﬁﬁmﬁﬁeﬁ@b% £23b1id eatbodinentrat eri a
(7,17) is a fine powder éﬁ ra (y jfepc% (i]grdln to clains 45, 46 or
47 wherein the ¥ EM@"ES"‘&?&”EMM qf)aa" themds reghcedhg char ged

el ectrostajgcall oxnsiendi 45 to
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thebasaplatethzchcanbemaiﬁnear curved, concentric or spiral. The recesses
may be discrete, such as those shown at 6 in the first embodiment of trap 1 or may
15 be substantially continuous, for example, the effectively powder-bearing surface 4

of the plate 2 of the trep 1 may be corrugaged.

By suitable modlﬁcatxon, the respective recesses § and troughs 16 of the

first and second embodiments of trap 1,11 may be rendered suitable for crawling

20 insect pests and, indeed, other walking pests, whereby the pests disturb the

particulate material, for example, the powder 7 of the first embodiment, by their
movement, such as running, across the surface 4,14.

The efficiency of the inventive trap and its powder-bearing surface 4 of the
25 plate 2 was demonstrated in the following experiments.

Two plastics plates 2, each 120 x 180 mm, were placed in a horizontal
plane inside respective, separate oages, each 900 x 550 x 600 mm, in the
laboratory, each cage containing 50 houseflies (Musca domestica L). Each plate 2
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(6, 16) in a supbasRedsd, 14) of the trap (1, 11), whereby dowpbhicasdepeh air
generated by a pest's wing beats, renders the particulate material (7) .

airborne. 5 51. A nethod according to cl align_SO, wherein the particul ate
material (7,17) conprises a fine powder. 52. A nethod according to claimb50
or 51, wherein the pest-contam nating to particulate material (7, 17) is
protected fromw nd action. 53 A nmethod according to clainms 50, 51 or 52,
wherein the particulate material (7,17) is attached to a pest as it flies
in the region of or takes-off fromthe surface (4, 14). 15 54. A nethod
according to any hed acehemicel larp (prgtednst (Ghinepene) o dtstopmtrendrexample, (V2 17)
becones ai rbor ne,&?;ngd&gitfpar ged electrostatically, so that it will adhere
to the pest. . A CACAS AA[ A& ALe. Af LA . A[ .A3U . A9
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One plate 2, in sccordance with the invention, had ninety six recesses 6,
5 each 6 mm in diameter and 8 mm deep, with generally V-shaped vertical sections,
in the surface 4 of the plate 2.

The second plate was of conventional, prior art design, having a smooth
; surfece with 1o recesses therein and covered with a thin layer of carnauba wax
10 powder weighing 0,32 grams, 0.16 grams of the same matesial was placed in the

recesses 6 of the inveative plate 2.

Afier twenty four hours, 52% of the fiies in the cage containing the first
inventive plate 2 were contaminated with more than fifty particles of the powder,
15 per fly, against only 16% of the flies exposed to the powder-bearing surface of the
second prior art plate. By weighing, it was found that the first plate had lost only
37.5% of'its powder, whilst the second plate had lost 68.5%.

In a secoud experiment, the first inventive plate 2 described above was

20 charged with 0.09 grams of carnauba wax powder accommodated in the recesses

" 6. It was then placed in a horizongal position in the ceatre of a standard fly testing

room, 28m’ in area with plain white walls, floor ang ceiling with a hundred

housefiies and left for five days. At the end of that pericd, all the flies were coated

with powder to the extent of at least S00 powder particles per fly, the amount of

25 powder removed from the plate 2 being approximately 0.01 grams, namely,
approximately only 10% of the original amount.

In & third expeniment, a concentrated jet of carbon dioxide gas from a
pressurised cylinder was directed across the surface of each of the first and second
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wger had been lost from the traps with the inventive plate, while an average of
approximately 50% had been lost from the traps with the acetate sheet.

Thus, it will be appreciated that the invention enables the coating of pests,

such as flying or crawling insect pests, with & pest-killing or behaviour-modifying

20 agent using a vector particulate material capable of being rendered airborne by the

pests'’ ovm wingbeats or other movements  Also, the loss of the particulate

material, such as the powders discussed above, from the inventive pest control trap,

by wind or other air currents, is reduced, in some instances, considerably. Further,

the loss of particulate material can be controlled by accommodating it in recesses

25 associated with a surface of the inventive pest control trap. Moreover, flying insect
pests in particular can be controlled by coating them with powder of other fine-

particulatz material which can be charged electrostatically, for example by friction,

as it is rendered airborne by the pests' movements. Such particulate material can

incorporate biological, synthetic and/or natural pesticides and may also be rendered
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particulate material (7, 17) 1ncorporating a killing or behavmur—modlfymg agent, which

5 method comprises directing, attracting or otherwise luring the pest on to, above, or
otherwise adjacent a surface (4,14) bearing such a particulate material (7,17) to render
the material (7) airborne by the movement of the pest on, above, or in the region of the

particulate material-bearing surface (4,14).

10 2. A method according to claim 1, wherein the particulate material (7,17) is a
powder which is sufficiently fine for it to be rendered airborne by a pest moving across,
flying above or adjacent, or taking-off from the particulate material-bearing surface

(4,14) so that the pest becomes at least partially coated with the powder.

15 3. A method according to claim 2, wherein the powder (7) comprises or is

combined with at least one biological, synthetic or natural pesticide as a killing agent.
4. A method according to claim 1, 2 or 3, wherein the pest is an insect pest.
20 5. A method according to any preceding claim, wherein the particulate material
(7,17) is charged electrostatically as it is rendered airborne from the particulate

material-bearing surface (4,14).

6. A method according to claim 5, wherein the particulate material (7) is

25 charged by friction.

7. A method according to any preceding claim, wherein the surface (4,14) is

associated with a trap (1,11) comprising an electrically insulating material.

30 8. A method according to claim 7, wherein the electrically insulating

material comprises a plastics material.
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9. A method according to any preceding claim including providing a

pheromone or parapheromone attractant (5,15) for luring pests to be controlled.

5 10. A method according to any preceding claim, wherein the surface (4) is

coated with a fine powder (7) which is charged electrostatically.

11. A method according to claim 10, wherein the powder (7) is capable of
retaining its electrostatic charge for long periods on the surface (4).
10
12. A method according to any preceding claim, wherein undestred removal or
loss of the particulate material (7,17) from the surface (4,14) is eliminated or at least

substantially reduced.

15 13. A method according to claim 12, wherein undesired removal or other loss
of the particulate material (7) from the surface (4) is eliminated or at least substantially
reduced by means of raised edges (9), preferably rounded, at the periphery of the
surface (4).

20 14. A method according to any preceding claim, wherein the particulate
material (7,17) is accommodated in at least one recess (6) or trough (16) associated

with the particulate material-bearing surface (4,14).

15. A method according to claim 14, wherein the particulate material (7) is
25 accommodated in at least one recess (6) provided in the particulate material-bearing

surface (4).

16. A method according to claim 15, wherein the upper periphery of the or
each recess (6) is provided with raised edges (10).

30
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5 18. A method according to claim 14, wherein the particulate material-bearing

surface (14) comprises at least one trough (16) in which the particulate material (17) is

accommodated.

19. A method according to any of claims 14 to 18, wherein the dimensions of
10 the or each recess (6) or the or each trough (16), as the case may be, in which the
particulate material (7,17) is accommodated, are generally smaller than those of the

pests to be controlled.

20. A method according to any of claims 1 to 16 and 19, wherein the surface

15 (4) comprises part of a tubular trap (1).

21. A method according to claim 20, wherein the trap (1) is provided with a

triangular cross-section.

20 22. A method according to claim 20 or 21, wherein the surface (4) is an interior

surface of the trap(1).

23. Pest control apparatus comprising a surface (4, 14) on to, above or in the

region of which a pest is capable of being directed, attracted or otherwise lured and

25 which bears a particulate material (7,17) incorporating a killing or behaviour-modifying
agent, wherein the particulate material (7,17) is capable of being rendered airborne by
movement of the pest on, above, or in the region of the particulate material-bearing

surface (4,14).

30 24. Apparatus according to claim 23, wherein the particulate material (7,17) is

a powder which is sufficiently fine for it to be rendered airborne by a pest moving
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5 25. Apparatus according to claim 24, wherein the powder (7,17) comprises or

is combined with at least one biological, synthetic or natural pesticide as a killing agent.

26. Apparatus according to claim 23, 24 or 25, wherein the pest is an insect
pest.
10
27. Apparatus according to any of claims 23 to 26, wherein the particulate
material (7,17) has properties which enable it to become charged electrostatically as it

is rendered airborne from the particulate material-bearing surface (4,14).

15 28. Apparatus according to claim 27, wherein the particulate material (7,17)
is chargeable by friction.

29. Apparatus according to any of claims 23 to 28, wherein the surface (4,14)
is associated with a trap (1,11), comprising an electrically insulating material.
20
30. Apparatus according to claim 29, wherein the electrically insulating

material comprises a plastics material.

31. Apparatus according to any of claims 23 to 30 comprising a pheromone or

25 parapheromone attractant (5, 15).

32. Apparatus according to any of claims 23 to 31, wherein the surface (4) is

coated with a fine powder (7) which is charged electrostatically.

30 33. Apparatus according to claim 32, wherein the powder (7) is capable of

retaining its electrostatic charge for long periods on the trap surface (4).
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10t A or loss of the particulate material (7,17) from the surface (4,14) is eliminated or at least

substantially reduced.

35. Apparatus according to claim 34, wherein undesired removal or other loss
of the particulate material (7) from the surface (4) is eliminated or at least substantially

reduced by raised edges (9), preferably rounded, at the periphery of the surface (4).

10 36. Apparatus according to any of claims 23 to 35, wherein the particulate
material (7,17) is accommodated in at least one recess (6) or trough (16) associated

with the particulate material-bearing surface (4,14).

37. Apparatus according to claim 36, wherein the particulate material (7) is
15 accommodated in at least one recess (6) provided in the particulate material-bearing

surface (4).

38. Apparatus according to claim 37, wherein the upper periphery of the or
each recess (6) has raised edges (10).
20
39. Apparatus according to any of claims 23 to 38, wherein the particulate
material-bearing surface (4) is on a plate (2) which is preformed and stands alone,

preferably upon feet (8).

25 40. Apparatus according to claim 36, wherein the particulate material-bearing
surface (14) comprises at least one trough (16) in which the particulate material (17) is

accommodated.

41. Apparatus according to any of claims 36 to 40, wherein the dimensions of
30 the or each recess (6) or the or each trough (16), as the case may be, in which the

particulate material (7,17) is accommodated, are generally smaller than those of the
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comprises part of a tubular trap (1).

43. Apparatus according to claim 42, wherein the trap (1) has a triangular

cross-section.

44. Apparatus according to claim 42 or 43, wherein the surface (4) is an

10 interior surface of the trap (1).

45. A pest control trap (1,11) comprising a surface (4,14) having at least one
recess (6,16) therein, wherein a particulate material (7,17) incorporating a pest killing
or behaviour-modifying agent, is accommodated in the or each recess (6,16) and

15 wherein the particulate material (7, 17) is capable of being rendered airborne by

movement of a pest in the vicinity thereof.

46. A trap (1,11) according to claim 45, wherein the or each recess (6,16) has
dimensions which are generally smaller than those of pests to be controlled.
20
47. A trap (1,11) according to claim 45 or 46, wherein the particulate material
(7,17) is a fine powder.

48. A trap (1,11) according to claims 45, 46 or 47 wherein the particulate

25 material (7,17) is capable of being charged electrostatically.

49. A trap (1,11) according to any of claims 45 to 48, wherein the particulate
material (7,17) is chargeable by friction as it is rendered airborne, for subsequent
contamination of a pest in the vicinity thereof .

30

50. A method of preventing the dispersion of a pest-contaminating particulate
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51. A method according to claim 50, wherein the particulate material (7,17)

comprises a fine powder.

52. A method according to claim 50 or 51, wherein the pest-contaminating

10 particulate material (7, 17) is protected from wind action.

53 A method according to claims 50, 51 or 52, wherein the particulate
material (7,17) is attached to a pest as it flies in the region of or takes-off from the
surface (4, 14).
15
54. A method according to any of claims 50 to 53, wherein , as the material

(7, 17) becomes airborne, it is charged electrostatically, so that it will adhere to the pest.



