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This invention relates to pesticidal conpositions containing acetam prid.
In FR 278¢@d3302ker € are descri bed m xtures of pyrethroi dspei/Eboizios+s

chl oroni cotinyl insecticide, such as imdacloprid, acetam prid or
nitenpyram The only pyrethroid specifijcally disclosed is cypernethrin.
US- A 5, SﬁQstﬂcfd%I@%ﬁfliﬁsﬁﬁﬁ m xtures of chloronicotinyl insecticides and
pyrethroids for termte control and discloses a m xture of acetam prid and
cyfluthrin. W have now found that a m xture of another pyrethroid,
deltamethrin, with acetam prid. has advant ageous. properties, over the

i ndi vi dusls WHBH?@?%@ l???&'@@fﬁ%mepgm Cmtﬁm%g?ﬁ;ﬁ%ﬁ”&{-ed. Accor di ngl y
‘t he present invention provides a pesticidal conposition conprising a)
deltanmethrin and b) acetam prid. Deltanethrin is the common nanme for

(S) - a- cybritR 278A6md tlydrerargdeStribed mixtures of pyrethroids with a chioronicotinyl

'R, 3R)-3-(2, 2-di bronyi nyl ).-2, 2-dj net hyl cycl opr opanecarboxyl at e and

acet ém' plﬁysgc cgdq,ﬁélc @%ﬂ%\d@%@@'ﬂ @petgmipxg or erter[?pyram. rl'he o¥1ly pyrethroid

E- N -[ ( 6aGtH: c i =NA-18Y, ' : al The rati os
of the dS téﬂr?ea?%ﬁs%@égqﬁée g%%tbﬁm\%g'y@g\%p ’1ﬁ%'?§§é§%ﬁé§gﬁe usual |y
in the rengenicatinybinedtibidesamst pyalethroitisfot teriitd cohtrobaldi disolbsesother
pesticides may be enp|oyed jn conjunction with the active ingredients
descri be@"ﬁw&/@bﬁﬁ%%mrﬁgaﬁ%@qlum%ot adversely affect the interaction

bet ween the conponents a) and b). For exanple it is sonetines useful to

i nclude additional insecticides or acaricides to extend the range of

acti vi t yWerhavelaow tfournd tHat @ mixtiwe df mnsther pyretheld, edthmethrin, wilh 02/ 30201!
PCT/ EPO1/ 1(18-4-! 2 The conbination |s al so useful in overcom ng reduced

sensi ti vR¢stapyprid has adyantagesus popertes qusaithe giidual spampenests anghhat
conposi t | | | e active against a wide range of pests,
especi al %@ sgf(%bl‘ fﬁ&%ﬁg@{%ﬂéh@ﬁat% Thrips spp., e.g. T tabaci and T palm,
Honopt era, including aphids such as Megoura viciae and plant hoppers, such
as Nl aparvata | ugens and Nephotefti x ci ncti_cg?ﬁs, whiteflies, such as

Tri al eur H6eFd{Ngho e Presam iBventisshprovides Anesticidah gompysitian ¢pmPrisigt er opt er a.
e.g. bed bugs_such i tul arius, and capsids, Lepidoptera,

i ncl udi ng Spoaf)pt eggﬁs%mégén .litforalis, Heliofhis spp., eg H arm gera
and H. viriscens, acetaRiigid.s brassicae; Diptera, including Misca donestica,
Cerafifis capitata, Erioischia brassicae, Lucilia sericata and Aedes
aegypti; Col eoptera, including Phaedon cochl eariae, Anthononmus grandis and
corn roo | ' . ] il %)z',athoptera,

i ncl udi ng\é@%c rt%@c gé,gtc?uc éﬁgaﬂ%afg{ gqaa Sg%?‘r&a%%%%% S, ' e.g. Boophilus

m cr opl u$tR,BR)S-(2, 2xdibrdmvinyDe2ia+dimethyicyeioprepehecarbaymiatd aad acttdmiprid s wel |
as spider mtes such as Tetranychus urticae and Panhonychus ulm The

COMpoSi tﬁ'%%orﬁfnwmﬁhﬁTWﬂ(%WO%3MﬁWhﬁH‘W“P§VﬁS and are often
nost con 1 epared in aqueous formimediately prior to use. One
nmet hod ohﬁg’rjgg{%@éﬁg&@gbh a conposition is referred to as "tank m xing" in
which the ingredients in their comercially available formare m xed

together _by the user in a quantity of water. In addition to tank m xi ng
i mredi at M9 BTt e Cif‘é’@"?ﬁ%ﬁ“‘&éﬁrﬁ%%iﬁm'w VRIYIVET RIS RGP ATPIUSUBHY
acet am pgd ﬁer@ylgge&{ ol W'O‘?‘%@@eéigﬁyptar tgiqr.g concentrated primary conposition

which is diluted wth water or other I'uent before use. Such conpositions
may conprise a surface active agent in addition to the active ingredients
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Al ternati it can conpri se redients In t ormof a fIne
ground pdetieeen theasemporentem)anttp)a-or example it is sometimes useful to include

v

additional insecticides or acaricides to extend the range of activity in order to control

a wider spectrum of pests.
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VW O 112/ 311200 PCTI EPO1/ 148~~ 3 dispersing agent and intimately m xed with
water to give a paste or creamwhich can if desired be added to an emnul si on

of oil | Ry®@b8d2060 gi ve a dispersion of active ingredient pcT/EpeghodfLieous
oil emulsion. An enulsifiable concentrate conprises the active ingredient
di ssolved in a water inm scible solvent, which is formed into an emnul sion

o 2 e BRSSPy SRR G AR S Bt .

kaol i n, ghthehndividual eompogentsul at ed by known nmethods. Alternatively it
conprises the active ingredients adsorbed or absorbed on a pre-granul ar
diluent, for exanple Fuller's earth, attapulgite or linestone grit. A

" xt or S BipeUBlbRReS (REUEPUUT A a5 U< B Tafle ol PebiBSt such as |
china cl eypechullyt digkirgppéstdlsacl @8 CrRiNipE 3bp.,ieSy. T fdb20PAME TOHHRE Mdridbtera,

*concentrate which is formed by grinding the active ingredients with water,

a wet t i nipckiging aphigs sush asdagergaieiag and plans hepperscsuebtambyiaparvataay be

desi r abl ' . 1 atj : f onents is
or esent el SERNE B AREReBh VA SO e SReibrhin bR

di sper sedn@BemibRvidbaci, and IRyl epp.t,e Pletarbpterd g Cloats BigS Slich 8¢ OiMexacti ve

i ngredi ents (when used as the sole active conponents) in a conposition for

di rect algstulaiiys, andieapsifs, Lepislopieracngluidindobredapterarsppaeohdiiéorals,pr ef er abl y

el al MEIGARIEE o H) amidars Sl K fHenS ot NS Sbshilie: TOPRER) ' O™
conposi t in@maiﬁ@m@caidwnemicb,océﬁatmrcagﬂéra, FBYisbRiadfasdicds, ¢ ichiat igicarse of
aerial sprays. WO 11 2/30 21111 PCT/EPO1 /111R 1-1 4 The invention thus

i ncl udesaad fedesdeigapticealeoptaranigcidingsthacdopcenchiaayiagnAathomoopsd pest ,
. 0. i t t A i t,  whi j [ wi th

best o PEdfsalE thatladtfiatis (hRRRTE saphftn . GRERr e RR: fitbpletar, "

sequenceincfudind epckrbatfed, sulh @ Blaflelld\§erifehicy; ti@kéﬁéﬁ@rﬁ.‘i@o 9B ‘mhigopdus;

deltanmethrin and acetam prid for controlling pests. e disclosures in

Eur opeanliggatie¢ludinagdPamatiniarbavis ambhnegnathgs vifwiastwelhas apideamyiies sichon
clainms prioLi nd, | h o npanyi ng this application are
i ncor por 3%?ﬂ}ﬁé"@'i@lﬁgB{?i}?ér’a&g‘gﬁ%’gﬁﬁhg‘gﬁﬁ@enti onis illustrated in the

foll owi ng Exanpl e which describe experinments in which a synergistic effect
was observed. The desired concentration of the active ingredients was

achi eved Thg agimpasitions afithe inkendion naebe emploveiddn ey fermatsand arswfien vol une
enul sifiable concentrate of deltamethrin and 20% by wejgh er sol uble
powder ol goaTRPRY ieraret AfiaR o IRl e potT e TF el s

of preparing such a composition is referred to as "tank mixing" in which the

ingredients in their commercially available form are mixed together by the userin a

quantity of water.

In addition to tank mixing immediately prior to use the compositions containing
deltamethrin and acetamiprid may be formulated into a more concentrated primary
composition which is diluted with water or other diluent before use. Such
compositions may comprise a surface active agent in addition to the active

* ingredients and examples of such compositions are as foilows.

It can be a dispersible solution which comprises the active ingredients dissolved in a
water-miscible solvent with the addition of a dispersing agent. Alternatively it can

comprise the ingredients in the form of a finely ground powder in association with a



Exanpl e Two plants of two week old French beans (Phaseolus vulgaris) were
infested with adult whitefly (Trial eurodes vaporariorun) for oviposition in
a cl osed whapbene After 48 hours, the adults were bl own obéT/Eke/Psants so
that only the eggs stayed at the surface of the |eaves. The plants were

pl aced in a greenhouse for 7 days to cgnplete the devel opment of the eggs

he | I dual
L T i e )
cover ageif désitdibbeladdéd soahamasisiontdi diivewasrey diveaidtbpspsionbt actived. The

pl ants were then placed in tﬂgﬂ(ﬁ;reenhouse for a further 10 days. Two
repl i cat'Bgreshents ihap aguegys o I¥AN. The nortality of the nynphs of

*Tri al eurodes vaporariorumwas estimted 10 days after application and the
average of the two replicates calculated. To indicate the existence of

syner gi sAn eetuisifiablelvengehirate mmtseerths atthee ingsediént dissalvdd mad ed i n the
"Cal cul ating Synergistic and

112/ 3U20W3WWEF§9'%PPG'\§MM'®’ igfornemhinde AR qraidpionth wa el‘ié?ﬂ]%l de
Conbi natb,%g %Bfé‘?%ﬂ@ %‘ﬁﬁﬁ%éﬁ% t20 22).,1n this method the "expected"
O )

percent con I'hation |s given by the equation. E - X+Y -
XY 100 in which X = the percentage of control with substance A at a given

rate (p), Y = the percentage of control with substance B at a gl ven rate
(q), dAEfaﬂléﬁbé@tde@faﬁﬁfﬁﬁ%ﬂhetﬂﬁtlmB‘Qi@dléniisa@@%%e with pesvdep sdventy control

ft h
1121 3021 SEHAE I AR kR s mrpiBaleb Tl ks e RERMSPI . 1 0 (o)
(ppm acedraprigss the(ativie ifgredlents adsorbyd br b brbpd eireal pradgiamuldndiliBht, for
example Fuller's earth, attapulgite or limestone grit.

A dispersible or wettable powder usually comprises the active ingredients in

admixture with a suitable surfactant and an inert powder diluent such as china clay.

Another suitable concentrate is a flowable suspension concentrate which is formed
by grinding the active ingredients with water, a wetting agent and a suspending

agent.

In some circumstances it may be desirable to combine two types of formulation e.g.
one of the components is present in an emulsifiable concentrate and the second

components is dispersed as a powder in this concentrate.

The concentrate of the active ingredients (when used as the sole active
components) in a composition for direct application to the crop by conventional
ground methods is preferably within the range of 0.001 to 10 per cent by weight of
the composition, especially 0.005 to 5 per cent by weight, but more concentrated
compositions containing up to 40 per cent may be desirable in the case of aerial
sprays.
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*2) A conposition according to claim1 wherein the ratio of the deltanethrin
to acetamprid is in the range 5:1 to 1:10. 3) A nethod for controlling a

pest, WhiFghheetHeré rﬁseéro%m@dwhagnsbsbftahﬁixﬁﬁétcoﬁrpri’strfghaa@ﬁethﬁﬁ'aharfet hrin and
‘acetam prid, either together or in sequence. 4) e use of conposition

accor di ngcetamiped farcomtroftinggrestsont rol 1 i ng pests. . A99l . ALhLE. A&9
CALL. A&&' . As90. AL9| ' . AY9? $-/96 ZYj B Q
The disclosures in European patent application No. 00121924.5 from which this
application claims priority, and in the abstract accompanying this application are
incorporated herein by reference.

The invention is illustrated in the following Example which describe experiments in
which a synergistic effect was observed. The desired concentration of the active
ingredients was achieved by diluting, with water, the commercially available 25% by
volume emulsifiable concentrate of deltamethrin and 20% by weight water soluble

powder of acetamiprid, each of which contained conventional surfactants.

Example

Two plants of two week old French beans (Phaseolus vulgaris) were infested with
adult whitefly (Trialeurodes vaporariorum) for oviposition in a closed chamber. After
48 hours, the adults were blown off the plants so that only the eggs stayed at the
surface of the leaves. The plants were placed in a greenhouse for 7 days to
complete the development of the eggs to the larval stage L 1/2. The plants were
then sprayed with the individual compounds and mixtures of the two, by hand with a
spray gun, until complete coverage of the plant surfaces with the spray liquid was
obtained. The plants were then placed in the greenhouse for a further 10 days. Two
replicates of each test was carried. The mortality of the nymphs of Trialeurodes

vaporariorum was estimated 10 days after application and the average of the two
replicates calculated.

To indicate the existence of synergism between the active components the results

were treated in the manner described by Colby S.R., "Calculating Synergistic and
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in which
X = the percentage of control with substance A at a given rate (p),
Y = the percentage of control with substance B at a given rate (g), and

E= expected control by A+B at a rate p+q.

If the observed control of the mixture is greater than E the results indicate

synergism.
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2) A compaosition according to claim 1 wherein the ratio of the deltamethrin to

acetamiprid is in the range 5:1 to 1:10.

3) A method for controlling a pest, which comprises applying to the pest or its

locus, deltamethrin and acetamiprid, either together or in sequence.

4) The use of composition according to claim 1 or 2 for controlling pests.



