ALCOHOL ALKOXYLATES AS ADJUVANTS FOR AGROCHEM CAL FORMULATI ONS Thi s
I nvention relates to bioperfornmance enhanci ng adj uvants and to use of such

adj uvant syoNy{RReHs adj uvants whi ch enhance the bi operf @81 0s21

agrochem cal s ar . [ f as
penetration ai d@i@%@HW%W@E&EB&%ﬁFW&@ | provi des a
bi oper f ormance enhanci ng adj uvant FAUPNS ): RLOBOn[AQJR 2 (I)
where BO is butyl ene oxide; and each AO is independently propyl ene oxide or
et hyl ene oxi de; TFhis éventéon telates todigperfpirgarfce enhadcingzgljuvantsiagd gprsecHanely
substituted -Zgq al kyl or optionally substituted C4-20 al kenyl; and R2 is
hydr ogen or2BP¥6hal | y substituted C J-4 alkyl; provided that RL conprises

hore carbon at oMiuhbRis Bfuvias Whithleyhareb g bibserfdridagestgrichymicatsiae ght  or
branched. Optional substituents on the al kyl and al kenyl groups are,

i ndependent knpwohy drbssad merficamhajcofebalioexylates asaenetiatiop dadsds giadean et hyl ene
oxi de bl ockmak%g%g,% are disclosed by J.Chlebicki in J.Colloid and

I nterface Science . 77-82 (1998). Therefore in another aspect, the
present i nvent ThepiesaN ilesticn pvides B8iopkrfboidndt anlidnringdilsbntefdombala €):
provided that it 1s not a conpound of formula (la):

R3J CH2CH( C2H5) g a[ C2HAQ bH (1 a) mw(ﬁs[ﬁg]mﬁi’-butw, r-hexyl, n-octyl or
"-decyl; a | . y-1s | g B

opt ronal 1y SEBSP Ry Pl A0 Wikt by HRERE ovfivlens, |
al kyl ; roor eoxddd; mabfrgmHR toi k2; aptis froml( tp 26yBs is aptioeayGubstit®ted| Gayb alkghan nor e

Y R b RS s S0 R b hcr Py b SRy orlY,
g});gl _sw t abty, afiftyli proPiBtd BRAR) ¥ormpsh nld#é 84b6h 8blis tRMER,. nOre suitably R is
Each alkyl chain is, independently, straight or branched.
Optional substituents on the alkyl and alkenyl groups are, independently, hydroxy
15  and epoxy groups. |
Certain butylene oxide-ethylene oxide block copolymers are disclosed by
J.Chlebicki in J.Colloid and Interface Science 206, 77-82 (1998).
Therefore in another aspect, the present invention provides a compound of
formula (I) as defined above provided that it is not a compound of formula (Ia):
20 R30[CH,CH(C,H5)O),[C,H4O]H (Ia)
when R; is n-butyl, n-hexyl, n-octyl or n-decyl; ais 1, 2, 3 or 4; and b is from 9.7 t010.2.
When R; is optionally substituted alkyl, suitably R, is optionally substituted Cq.;3 alkyl;
more suitably R, is optionally substituted C¢.1¢ alkyl; even more suitably R; is optionally
substituted C,3.15 alkyl.
25 * When R is optionally substituted alkenyl, suitably R, is optionally substituted
- Ce.13 alkenyl; more suitably R; is optionally substituted oleyl; even more suitably R is -
oleyl. .
Suitably R; is hydrogen or optionally substituted C;.; alkyl; more suitably R, is
hydrogen or optionally substituted C,.; alkyl; even more suitably R, is hydrogen or
30  optionally substituted methyl; most suitably R» is hydrogen.
Suitably R; is non-substituted alkyl.
Suitably R; is hydrogen or non-substituted alkyl.
BO [butylene oxide] has the empirical formula C4HzO. Every BO unit has the
formula CH(R4)CH(R5)O but each BO unit is independently selected from the following



Suitably R2 is hydrogen or optionally substituted G -3 alkyl; nore suitably
R2 i s hydrogen or optionally substituted C -2 alkyl; even nore suitably R2
i s hydrogen or agptionally substituted nethyl; nost suitably R2 is hydrogen.
Sui t abl yq&OZP%"”ﬁgﬂ%ubstitut ed alkyl. Suitably R2 is hyHEESé%B&OB’K"““”X

non-substituted al kyl. BO [ butyl ene oXide] has the enmpirical fornmula C H3QO
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et hyl . Propyl ene_oxi de [P t enpi rical for H6 Eyery PO unit
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(1) . SuitabP® biskiis beided!te i BOibliek, Sichtiadkhe ddjivent i @Mfeiniuda @b): mor e
suitably from3 to 6; even nore suitably it is 4. Suitably mis from5 to
15; nore suitably it is from 8 RuQBOLI EnRsui t@y it is 10. In one

aspect, Hi= yant s i 9% f

iyt ot oxi c1 TRt R B hnd L 8, B e &) GlGRY ok Pic GHBRURIM. i g
adj uvantess of theSyitabbeAO is sthglehe orideny be used effectively at nuch | ower
concentrations t

an.the. effectiye concentrations for convent.i onal .
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of the present invention or with conventional adjuvants. The val ues n
and m represdft val ues both for individual species and for

In one aspect, m=0. Adjuvants for which m=0 may display very low levels of

15  phytotoxicity [i.e. little damage to plants].

| The bioperformance enhancing adjuvants of the present invention may be used
effectively at much lower concentrations than the effective concentrations for
conventional adjuvants.

The bioperformance ehhancing adjuvants of the present invention may be used

20  synergistically with other bioperformance enhancing adjuvants of the present invention
or with conventional adjuvants.

The values of n and m represent values both for individual species and for
averages taken over a distribution of compounds. This will be well understood by the
skilled person.

25 Suitably the bioperformance enhancing adjuvants of the present invention are
used to enhance the bioperformance of a pesticide. Pesticides suitable for use with-the - - -
present invention include insecticides, fungicides, herbicides, acaricides, nematicides and
biocides suitable for controlling pests, diseases or weeds that are a problem in
agriculture. Many such pesticides are known and are described in The Pesticide Manual

30  14th edition published by the British Crop Protection Council in 2006.

The invention is illustrated by the following non-limiting Examples in which all

parts and percentages are by weight unless otherwise stated.

EXAMPLE 1



aver ages taken over a distribution of conpounds. This wll be well
understood by the skilled person. Suitably the bioperformnce enhancing

adj uvant swehofdr@asesent invention are used to enhance pag/dHaRAIbSI MBNCe
of a pesticide. Pesticides suitable fgr use with the present invention

i ncl ude insecticides, fungicides, herbicides, acaricides, nematicides and
bi oci des sui t abl e d a
problemin agri cﬁ?ltsg:%%lﬁs %ﬁfl%ﬂlalte@%ogg&tqéds X lﬂ?e pé} éseeﬁkl(rgllgﬁ%&glhé-vgér?lg; %lgfslfgrl bed in
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usi ng standsecton; ebd'lsanqﬂe:saré amnbmards obfamsld ([) mdvinel A@ns[et}grdenexmmal and Bee
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butyl ene oxiS¢¥ ’?88%361 r‘ilnalieu"ls qeft gedéaﬁl%@@:t ]E)délatr?iﬂ%?n E)[ W‘g‘% tooégo

section; tNgeRMPafsl Bk Ex‘ﬁﬁcﬂﬁzﬂ'ﬁﬂ%h&g chhifitgtar( dvbrdel o3 Gﬁ}b&paio?nset hyI ene
oxi de and R2 is hydrogen; and R1, n and mare as defined in Tab

Sanpl es 1 t%almﬂemﬁtozlvvtem Pepaved with2egshylbekyl sicnbolbBamplee 8 tal tviers Isrepéred

cont ai ni ng an av SCar on.a to7 epar e W th
7oty hesy g BEREH & e shrute i 35808ps T FLL LRl o Bl 10 5F e
starting sodlvdiols raS@ap e 12td 15 ddbciRGn AR, Sadiblessisto23fusetin Aldold

al cohol s rangi 1fgf from1l2 to 15 carbons in length. Sanples 15 to 23 used an

al cohol r angBes g (@1 to €. dhe valpgeofmpndbm ag¢ ayeragedvaliesr e aver age val ues.
Table 1 Sanple Ri alkyl chain n m1l C[average] 2 8 2 C3 [average] 4 8 3
C 3 [average] 6 12 4 2-ethyl hexyl 2 6 5 2-ethyl hexyl 2 3

Table 1
Sample R; alkyl chain n m
1 C)3 [average] 2 8
2 Ci;3 [average] 4 8
3 C,3 [average] 6 12
4 - 2-ethylhexyl 2 6
5 2-ethylhexyl 2 3
6 2-ethylhexyl 4 6
7 2-ethylhexyl 6 10
8 Cq 2 8
9 Cq4 4 10
10 Cq4 4 8
11 Cq 6 8
12- - Ci2-15 2-- 9
13 Ci2-15 4 10
14 Ci2-15 6 12
15 Ci2-16 1 3
16 Ci2-16 1 5
17 Ci216 1 8
18 Ciz-16 2 5
19 Ci2-16 2 8



6 2-ethylhexyl 4 6 7 2-ethylhexyl 6 10 8 C4 2 8 9 C4 4 10 10 C4 4 8 11 C4 6
8 12 Gi2-152 913 Ci2- 154 1014 Ci -156 12 15 Ci2- 16 1 3 16 C i 2-

i6 15 1Ay6barolBah38 18 Ci2- 16 25 19 Ci2- 16 2 820 Gcirimbfy@edi2 1 C
i2- 163822 . Ci2- 16- 4 323 Ci2- 164 8 24 Gi3 [average] 2 3 25 G 3

[average] 2 8 26 C 3 [average] 4 3 27 Cl13 [average] 4 8 28 Ci2- 154 0 29
Cl8 (oleyl) 4 0 30 Ci8 (oleyjy 4 20 EXAVMPLE 2 Thi s gexanpl e shows t hat
sanples 15, 17, 24 and 25 from Table 1 béfifve as adjuvants for fungicides
used agai nst brown rust (pucZinia recond}ig). Weat 3was§ grown outside in
field plots. Each plot was s&gayed with water at a 2atg3of 15 litres per

hectare, the water - L12-16
23 Ciz-16 4 8
24 Cy3 [average] 2 3
25 Ci3 [average] 2 8
26 Ci3 [average] 4 3
27 Ci3 [average] 4 8
28 Ciz-15 4 0
29 Cis (oleyl) 4 0
30 Cis (oleyl) 4 20
EXAMPLE 2

This example shows that samples 15, 17, 24 and 25 from Table 1 behave as adjuvants for
fungicides used against brown rust (puccinia recondita). Wheat was grown outside in
5  field plots. Each plot was sprayed with water at a rate of 15 litres per hectare, the water

containing either difenoconazole or cyproconazole, at a concentration which enabled a
pesticide application rate of 0.1, 1, 3, 10 or 30 grams per hectare. Adjuvants were
added at the standard rate of 0.2% v/v of the spray volume used. The known adjuvants
Brij™ 96 and TEHP (tris 2-ethylhexyl phosphate) were also tested for comparison. Each

10 experiment was replicated four times and the results were averaged at each rate. Plants
were examined for both protective action and curative effects. A standard mathematical
analytical technique was used: Plots of efficacy against pesticide concentration for each
adjuvant were ‘logit’ transformed and used to estimate the concentration required for
90% effect (ED90). For each sample, its ED90 value was compared to that of the known

- 15 - adjuvant Brij™96 or TEHP in order to generate a relative potency; therelative potency is -~ -

the ratio of the ED90 values. Relative potencies are given in Table 2 [relative potency
results compared to Brij ™96 for difenoconazole] and Table 3 [relative potency results
compared to TEHP for cyproconazole]. Adjuvants which performed better than the
standard adjuvants have a relative potency value greater than 1.

20

Table 2

Sample Protective Curative




cont ai ning either difenoconazole or cyproconazole, at a concentration which
enabl ed a pesticide application rate of 0.1, 1, 3, 10 or 30 grans per

hect are. wojowantsswer e added at the standard rate of OpewoB29100f00d2me spray
vol une used. The known adjuvants Brijétn) 96 and TEHP (tris 2-ethyl hexyl
phosphate) were also tested for conparison. Each experinment was replicated
four times and the resultsyere averageg at each rajgg Plants were exam ned
for both protective action and curative effects. A standard mat henati cal
anal ytical technique was udéd: Plots bf#7efficacy aghbhst pesticide
concentration for each adjggant wer e 'hggit' transf d and used to
estimate the concentration“required fb 90% ef f ect- For each sanpl e,
its ED90 val ue was conparedsto that of 2phe known adlgyant Brij MB6 or TEHP
in order to generate a relative potency: the relative potency is the ratio
of the ED90 val ues. Rel ative potencies are given in Table 2 [relative
potency results conpared to Brij(tn) 96 di f enoconazol e] and Table 3
[relative potency results conpared to or cyproconazol e]. Adjuvants
whi ch performed better than tgﬁnﬁkandpﬁge&g}euva@{“satMVe a relative potency
val ue greater than 1. Table_2 Sanple Protective Curativel5 0.99 1.50 17
1.47 1.69 24 1.46 2.84 25 1.22 I6. 07 Tabl&803 Sanpl3BlProtective Curative 15
1.80 3.81 17 0.97 2.73 24 1. 62H§.97 25 6 22 4. 29 MPLE 3 In this exanple
Sanple 13 from Table 1 was co red to URé oil a& vant bl end Turbocharge .
The herbicide fonmesafen was applgied to {lgg weed Qggcies xant hi um

25 1.22 429

EXAMPLE 3
5 Inthis example Sample 13 from Table 1 was compared to the oil adjuvant blend

Turbocharge™. The herbicide fomesafen was applied to the weed species xanthium
strumarium (XANST), setaria viridis (SETVI), abutilon theophrasti (ABUTH), and
chenopodium album (CHEAL) at rates of 60 or 120 grams per hectare, using a laboratory
track sprayer. Each experiment was replicated four times and the percentage damage to

10  the weeds was assessed visually at time periods of 7, 14 and 21 days after application.
Each adjuvant was applied at a rate of 0.5% of the volume of the spray water. Four
effects were evaluated: pesticide rate (2 levels), adjuvant type (two levels), weed species
(four levels) and days after application (three levels). A standard simple linear model
was constructed to judge the significance of these effects. These effects were found to be

15  significant at a 5% level. A model was fitted using multiple linear regression using the
statistics package JMP (SAS group). The effect of each adjuvant was pulled out from the

-~ model and the least significant differences evaluated using a Student’s t method. In -

further examples, where a greater number than two adjuvants were compared, Tukey’s
HSD method was used.

20
Table 4 shows the mean efficacy of the butylene oxide adjuvant number 13 with the
pesticide fomesafen compared to the oil adjuvant Turbocharge across four weed species
and compared to single weed species. The mean values and a letter code denoting

significant difference (samples with the same letter are not significantly different from



strumarium ( XANST), setaria viridis (SETVI), abutilon theophrasti (ABUTH),
and chenopodi um al bum (CHEAL) at rates of 60 or 120 grams per hectare,

usi ng a | aghar at track sprayer. Each experinent was r i e gur times
and the p‘gB@Qﬁ){ﬁé}é%an&ge to the vveed§ was assessed Vi SEEH(%%Q{O%[OI)%E
periods of 7, 14 and 2 1 days after application. Each adjuvant was applied
at arate o . e B - : e
eval uat ed: fﬁ%‘%’t(lﬁg{%rg‘gﬂ%gﬁ/éy%fi! el\l/g ‘B@m%%ﬁf%ﬁﬁ‘%%"é“(‘ ?%dlﬁg&gﬁ*s?\:lwv%ed
speci es (foweed gweles preaaish days. afd @n bappdn, Samiplenl 3( Wik erel effiedcsjus tharstheandar d
sinple linear el. was construciged to judge, the significance, of these

ef fects. -v--'l'»hé‘é‘%‘?agg P e oo egag »-%%O%éh%wg?ﬂ OISR NG Va3 A5 GO P L HeheieRORp e -
was fitted usknQudlwWekiP! € |inear regression using the statistics package
JMP (SAS group). The effect of each adjuvant was pulled out fromthe nodel
and the §Seast significant differences éishlahted using a Student's t method.

In further exa - wo— e ™
conpared, Tukey's MdBPlet hod i 1o hEVheant B

the butyl ene oxiglg,Adj3vant gyRgoar I3xgW.TA They pegti cj70e { OMEga5ER conpar ed
to the oil adjuvant Turbocharge’across four weed species and conpared to
singl e weed speciwbochitpe nean8BaBues &9 By | e88.erAcod.4dhot B8J3sAgni fi cant
difference (sanples with the same letter are not significantly different
fromeach other at the 5%l evel.) In addition the mean values split
according to individual weed speci es pXaVv®IFy shown. As can be seen, Sanple
13 was nore efficacious than the standard adjuvant Turbocharge(tm across
the weed speci esln thisexampleasamplod3 siom bahle &waggompariediteithgladivwadls. Tabl e 4

Sampl e All 10 5 ETVI . ABUTH le 13 6 1.8 : A 89.4; A
275 a0, EEPROTOBE BT Gae Eiplefhreg NS iy Ineiedh bl Ryt .2 2
EXAMPLE1¢ | strdnhirRine GOANKT), Satipih &irldis {SETW I} adbudloh theusphestABRITH ) aid e
adj uvant Brij (tm96V. The herbicide fonesafen was applied to the weed

speci es xantifPeRadiup gt (i shoasptes 9bbRPr k2Qgramyist pastarepy a lahaseipnon
theophrasti trz(dﬁ%y;gij)sr. B experiment was replicated four times and the percentage damage to

the weeds was assessed visually at time periods of 7, 14 and 21 days after application.

Each adjuvant was applied at a rate of 0.2% of the volume of the spray water.

15 The same statistical methodology that was applied in Example 3 was used here.

Table 5 shows the mean efficacy of the butylene oxide adjuvant number 13 with

the pesticide fomesafen compared to the adjuvant Brij 96 across four weed species and
compared to single weed species. The mean values and a letter denoting which group
each adjuvant belonged to are shown. In addition the mean values split according to

20  individual weed species are also shown. As can be seen the butylene oxide adjuvant was
more efficacious than the standard adjuvant across the weed species, and was as good or

better on individual weeds.



chenopodi um al bum (CHEAL) at rates of 60 or 120 grans per hectare by a
| aboratory track sprayer. Each experinment was replicated four tinmes and the

per cent a o the weeds was assessed visually at t] er i of 7,
14 and 2qi°§§§)21%§%1{3er appl i cation. Eac/'h adj uvant was apﬁﬁ#@zﬁ{mg&fﬁte of
0.2% of the volume of the spray water. The sane statistical nethodol ogy

that was applied in Exanple 3 was usedig.es Table 5 shows the mean
ef fi cacy of the_butyl ene oxide adjuvanf nunber e
f omesaf en conpar esatnplé he Aﬂjvsuavdant BB[]TH)G ﬁXHEAIs f(ﬁETWIaed XﬁN&Tes and

conpared to si ngle—weed-spe
whi ch-group eachS%BP@Jént B #'héed &3

val ues split accg;ljj%\g to |5§|qBdeual32\Qegd spg?cg gg an6gl A0 shoymB As can be
seen the butyl ene oxi de adj uvaht was nbre effidacious than the sStandard

adj uvant across the weed species, and was as good or better on individual
weeds. Table 5 Sanple Al weeds ABUTH L TVI XANST Sanple 13 57. 15; A
32.5; A 85.27; A- 24.17; A - 86.66; MSS 33; B 32.2; A82.5 A
26.66; A 71Iis eﬁaﬁﬁﬁ'ﬁéﬁt@rekﬁbr{s@bﬁm@%@fm&ﬂ oxitR ddplvant RERASS oFfTablee

butyl ene oxi de adjuvant nunber 13 of Table 1 was nheasured to display the
excel | ent pmﬁmpmmdetoahsp!amthe ezdaeu«mpprfannwpyf thawadjaaas alcvrp avetpteso t he

adj uvant Brj bi.e4 f f.e I

apeci o5, xant e DA P BRANGEY . TRTRRG%: [ esRER v iobiied AEYTEEY

t heophrast i sﬂeAB&H&z&tmumlﬁrtaelmﬁp@diNsmlsaum ¢ Tt ISE TA), raantelsmmlﬁeo@axasﬁ 120
grans per hectare by a |aboratory track sprayer. Fach experimen

replicated @S/ TH).med chenerpdismal wB (EHEA L st iries of §01oR 4 20&Eames REX e%?é’seelysed
visual l'y at, fab&%to?ﬁ 'Eljg%g?p %TIC?JEaJhA' qum%?lnggsgré?%%ft% ou ki &R i@ PercthB@ee

adj uvants were eac at arate o e volunme of the spray
wat er . ithe mem tei wdeids alas B edfsediuisog}/y athhne pandaphHT.i HchnerIEieasrpfta 3 was

used here. re a npl.e has nore one |ett fi cantl
di f f erent t%Pp ﬁ@}e %qltévgﬂet%c ﬁgp gipdals o‘fé%?ét?le volume gfqhe y

water.

The same statistical methodology that was applied in Example 3 was used here. Where a
15  sample has more than one letter it is not significantly different to any other sample with

one of those letters.

Table 6 shows the mean efficacy of the butylene oxide adjuvant Sample 13 at several
addition rates with the pesticide fomesafen compared to the adjuvant Brij 96V across
20 four weed species, the mean values and a letter denoting which group each adjuvant
belonged to are shown. As can be seen the butylene oxide adjuvant was more efficacious
than the standard adjuvant across the weed species. In addition it was as effective at half
the rate of the standard Brij96V (Sample 13 at-0.1% cf.-Brij 96V at-0.2%).- The level of - - -
addition of the butylene oxide adjuvant that was statistically better than no adjuvant was
25 0.025%. This is a very low level of adjuvant addition, indicating the remarkable efficacy

of this adjuvant.



Tabl e 6 shows the nean efficacy of the butyl ene oxide adjuvant Sanple 13 at
several addition rates with the pesticide fonesafen conpared to the

adj uvant Brij . 96V across four weed species, the nmean values and a |letter
denoti ng Wizhw%ﬁ?%lap each adjuvant belonged to are shomﬁ%Ti‘%mB]e?ﬁOOBs@lseen

t he butyl ene oxi de adjuvant was nore efficacious than the standard adjuvant
across the weed species. In addition itryas as effective at half the rate
of the standard Brij96V (Sanple 13 at 0. 1% cf. Brij 96V at 0.2% . The |evel
of addition of the Bainplene axjeeandhte(s) thaRakks st atMein Yakily better

t han no adj uvant 9 S J addi tion,
i ndi cating the ref8PRED3e ef fi cacyd-df -thi's-ddj-uvant . Tabl e-08-8anpl e Adj uvant
rate (% Rank Meag, %Kil Sanple -0.5 A -x-61, 805 Sanpl 0.2 B 57.15
Sample 13 0.1 BC ggtﬂ%g rij 96 0. %63%: 53. 33 Sgrrpl e 13 0.05 %7%'% 95 Sanple 13
0.025 E 38.12 No Sapplaidt 0 F 27. 571 EXAMPLE @@ n this exanpt.23t he butyl ene
oxi de adjuvant Sanple 13 of Table 1 was conpared to the adj nt Tween(tm
20. The her bi ci deB#228tri one was aﬁ)%l ied at rites of 45 an%ﬁl%g grans per
hectare by a Iabog%glreywtrack spraygr to the wepd species pygshiaria

pl atyphyla (BRAPL), digitaria sanguinalis (DI GSA), polygonum convol vul us
(POLCO) and amar aRathple 1Buber cul at@825 AMATU). I n edth case 3hE experinents
were replicated fﬁurdti nes and the_ percentage damage to t eds was
assessed vi sual | yNQRUYVAR: periods 8f 7, 14 and 2 1 ans aft'e?’ applicati on.
The adjuvants waS applied at a rate of 0.5% of the volune of the spray

wat er. The sane statistical nethodol ogy that was applied in Exanple 3 was
used here. Table 7 shows the nean ef BXdMPLE6 t he butyl ene oxi de adj uvant
Sample 13 at a

In this example the butylene oxide adjuvant Sample 13 of Table 1 was compared
5 to the adjuvant Tween™ 20. The herbicide mesotrione was applied at rates of 45 and 90
“grams per hectare by a laboratory track sprayer to the weed species brachiaria platyphyla
(BRAPL), digitaria sanguinalis (DIGSA), polygonum convolvulus (POLCO) and
amaranthus tuberculatus (AMATU). In each case the experiments were replicated four
times and the percentage damage to the weeds was assessed visually at time periods of 7,
10 14 and 21 days after application. The adjuvants was applied at a rate of 0.5% of the
volume of the spray water.
The same statistical methodology that was applied in Example 3 was used here.
Table 7 shows the mean efficacy of the butylene oxide adjuvant Sample 13 at a
rate of 0.5 % v/v with the pesticide mesotrione compared to the adjuvant Tween 20
15  across four weed species and compared to single weed species. The mean values and a
letter denoting which group each adjuvant belonged to are shown. In addition the mean
values split according to individual weed species are also shown. As can be seen the
butylene oxide adjuvant was more efficacious than the standard adjuvant acrossthe weed
species, and was as good or better on individual weeds.
20 Table 7
Sample Allweeds BRAPL DIGSA POLCO AMATU
Sample 13 69.986; A 54.72; A 5694;A 97.167; A 71.11; A
Tween 20 63.861; B 44.72;B 48.33;B  9544,A  66.94; AB
No adjuvant  44.986;C 20.27;C 19.44;C 77.16; B 63.05; B




rate of 0.5 %v/v with the pesticide nesotrione conpared to the adjuvant
Tween 20 across four weed species and conpared to single weed species. The
mean val ugg raifhi2asketter denoting which group each adj upghicdsldaneed to are
shown. In addition the nean val ues sphit according to individual weed
species are also shown. As can be seen the butyl ene oxi de adjuvant was nore
ef fi cacious than the standard adj uva%xéﬁgﬁr/the weed speci es, and was as
good or better on individual weeds. nple Al weeds BRAPL DI GSA
POLCO AVATU SanpliethiSe:aehpbSthe batydehe 6XidefadpbiafdSantpl® T3 b6 TablAl whs torhpardd Tween

20 63.861; B 44.72; B 48.33, B 95 44: A 66.94; AB No adjuvant 44 986, C
20.27; C 19! ﬁw aéﬂur?mi%f;u?é%‘é;-7613?-h%@xﬂwnﬁomnﬁwaﬁ%ﬁ%ﬁﬁ%w%spsa&% ene

oxi de adj uv Tal e g d he i

Br 11 (1m0 6 R R DR O e R I A bomobrlus
brachi arba PALEPNwhdarhBRAIRLS fubdicylatar (AM ALY ai ratdsios 46 OF G AyamgHr yngetarem
convol vul us §,P CO% and amar ant hus, t uber cul at us i}iAMAJE'g%Hat ratﬁ of 45 or
90 grams pePY Adho% tgry[)l{,ac SPIayS A136h GXPGrRIAt ¥i35 KepliFate tmesap t was
replicated b@rk!énthger%?n%@% {HeavdRas AN haeRcd RS dt@intdiSeriasds 7 \apassiessed
visually at tinme periods of 7, 14 and 2 1 days "after apg{}lcatlon. The

adj uvant s wéays adigprpmigataen. al keeadguvantsoverempriliediaba vase afe 2%f ofi the velymeyofilke er .
The sane St%&iwa&?l met hodol ogy that was applied in Exanple 3 was used
here. Table hows t he nean efficacy of the butyl ene oxide adjuvant Sanple
13 at aisate of Uh&%envd statidtichl hétBoduAsEy Batwaswplitd irnPeangseParadistdhérbe

adj uvant Brij 96V across four weed_species, and conpared to_si nfgel e weed

speci es. The neahakigBseewsHe nj&ea!n@fft‘l@c)’d’éﬂﬁth%ewxé @j’_d%‘@ﬁt §&‘é‘ﬁ_ adj 2l ¢ant
bel onged t o L & GHOWDy with tﬂggﬁl[sﬁil:ﬂg rr]ﬁéggtrﬂ%g @(():lgﬁ?;rg(?ﬁ) BBk v%%ﬁjcbmaér&s_

i ndi vi dual weed species are also shown e seen ‘the butyl ene oxide
adj uvant wapunwieed sfdcies saidaosipatedrio singleswenidpedesa dihewaedn wtuessmd aHettareed
speci es, angenvc\@lgg %v%ic%ogq'gu}g) éac %Ei}ue\'\/gnt rzal(in%g(ii \t/(; e(ljrg S O\Xm\e egsédd-iliﬁ)tgll t?le Ergnean values
15 split according to individual weed species are also shown. As can be seen the butylene
oxide adjuvant was more efficacious than the standard adjuvant across the weed species,

and was as good or better on individual weeds.

Table 8
Sample Allweeds BRAPL DIGSA POLCO AMATU
Sample 13 68.44; A 51.66; A 54.72;A 97.11;A 7028 A
Brij 96V 61.4;B 4194;B 44.72;B 93.66;B  65.28;B

No adjuvant 44.99;C  20.27;C 19.44;C 77.16;C 63.05;B
20 |
EXAMPLE 8
- -~ - In this-example-the rate response-of the butylene oxide adjuvant-Sample 13-of-— -~ -
Table 1 was measured to display the excellent performance of this adjuvant at very low
rates compared to the adjuvant Brij"™96V. The herbicide mesotrione was applied to the
25 weed species brachiaria platyphyla (BRAPL), digitaria sanguinalis (DIGSA), polygonum
convolvulus (POLCO) and amaranthus tuberculatus (AMATU) at rates of 45 or 90 grams
per hectare by a laboratory track sprayer. Each experiment was replicated four times and
the percentage damage to the weeds was assessed visually at time periods of 7, 14 and 21

days after application. The butylene oxide adjuvant was applied at rates of 0.025, 0.05,



Sampl e All weeds BRAPL DI GSA POLCO AVATU Sanple 13 68.44; A 51.66; A 54.72;
A97.11; A70.28; ABrij 96V 61.4; B 41.94; B 44.72; B 93.66; B 65.28; B
No adj uvagh »#y39513C 20.27; C 19.44; C 77.16; C 63.05; Bcpdldmodsin this
exanpl e the rate response of the butyjyene oxi de adjuvant-Sanple 13 of -
Table 1 was neasured to display the excellent performance of this adjuvant
at very | owgra I t J LIV [y [+ Gl

mesot ri one v(\)/éals’bgps)aﬁllgi ég tvgqtoﬁgle\ﬁggdgquggé?jg)g C@?‘gﬁﬁ‘%ﬁ gy?)Y %36?%%?%%%\8{) ,
digitaria s@@uwmal is (DI GSA), pol ygonum convol vul us (POLCO) and amar ant hus

tubercul atus (AMATU) at rates of 45 or 90 grans per hectare by a borat ory
track sprayer. gﬁgﬁsﬁﬁgﬁﬁlﬁﬁ% m%&e&?l%@r&*eht%ﬁamﬁ&a&lft Ef?é’%&ﬁﬁd”%ﬁﬁeéps‘?r&e nt age
damage to the wegdsleWahods HRSAEM &ﬁ%?'o!ff(h%ué}lbﬁ@%ﬁ@é hgdvar®barfiple }14afnd 2 1
days after application. The butyl ene Oxide adjuvant was applied at rates of
0. 025, 05 05s9etal agdipon retesOvyshe/pestadide mesatpersycomtaegd, to Fagr adjavapé Bris 86V

Brij 96V was_added at a, rate of, 0.2% w.v. The.s st.ati st.ical nethodol ogy
Chat vas. apBrredorh vedhirr s sThelobi iiidsapd SHSRERsSY Mgt BrnuPra
efficacy of adjoeandbtshgarord dowad] AVantbeS8eHhAS thd ratk of tédudler@dslidd On rat es
wi th the pesticide nmesotrione conpared to the adjuvant Brliﬁ/%v across four

weed speci eddjuvas wes g10r¢ affigaciousihan thestandardpdityanin@- ki vs19- 4 ¥ou b addition it
adj uvant be c . f

but yl ene oxilx@ggsg%}%\%%% te%%rsh%\gnﬁ?re&z?? Ilaa% a@ﬁgﬁ?ﬁﬁq}%@h&%&f@%&% Oa%(?’z‘vant (0.
1% vs 01@ %l he lenelatcidtlition off theviasylers: @fidecadjivmt tiat waestatistichi®y betler thua oat e of
t he standard Brij96V (Q, %vs 0.2% . The level of additiqn of the

butyl ene oxfHBY P’VG\S/Q%QS tg/ll?raﬁ"\ﬁ/é%a §‘Eréﬁ‘?‘§ ‘?VééPﬁe%flJ‘bVé‘Pﬁ %‘%‘tﬂ%ﬁd’ﬁéu%]hﬁvant was
0.025 % Thiearigable MBEYCY @Mhis 8YfRbatl adj uvant addition indicating the

remar kabl e efficacy of this adjuvant. Table 9 Sanpl e Adjuvant rate % Rank

Mean %ill Standard error Sanple 13 5 AaBR® 1.8737 Sanple 13 0.2 AB 68.4
Sample Adjuvantrate % Rank Mean % kill Standard error

Sample 13 0.5 A 70.0 1.8737
Sample 13 0.2 AB 68.4
Sample 13 0.1 BC 66.2
Sample 13 0.05 CDh 63.0
Brij 96 0.2 D 61.4
Sample 13 0.025 D 59.5
No adjuvant 0 E 45.0
15 EXAMPLE 9

In this example the rate response of the butylene oxide adjuvant Sample 13 of
Table 1 was measured to display the excellent performance of this adjuvant at very low
rates: - The herbicide pinoxaden was applied to-the weed species lolium perenne
(LOLPE), alopecurius myosuirides (ALOMY), setaria viridis (SETVI) and avena fatua

20 (AVEFA) atrates of 7.5 or 15 grams per hectare by a laboratory track sprayer. Each

experiment was replicated four times and the percentage damage to the weeds was
assessed visually at time periods of 14 and 21 days after application. The butylene oxide
adjuvant was applied at rates of 0.025, 0.05, 0.1, 0.2 and 0.5% w/v of the spray water.

The same statistical methodology that was applied in Example 3 was used here.



Sanple 13 0.1 BC 66.2 Sanple 13 0.05 CD 63.0 Brij 96 0.2 D 61.4 Sanple 13
0.025 D 59.5 No adjuvant 0 E 45.0 EXAMPLE 9 In this exanple the rate
response Wb hgi2bsy! ene oxi de adjuvant Sanple 13 of TablkedpaseoiRasur ed
to display the excellent performance gf this adjuvant at very | ow rates.
The herbicide pi noxaden was applied to the weed species |olium perenne
(LOLPE), al opecu desn ﬁ&g&/{f& S&ELY, avena
fatua (AVEFA) at T?lgté elg!é g%{hh i gran{;th%?%@qéer% O\e{‘?deé%?/ 51(1 | ab oélgtlg?s track
sprayer. FEasdvemst pdditiomeritesweith ﬁemlestuadeqdnéwcn tRevelss @nteahed paossdnuagesd

damage to the weeds was assess Vi su at t eriod

days after- Wtiﬁ? Biyan gesba@ﬁﬁ et h\gﬁﬂ’g’ éﬁﬁ?r}téaloggeqjgtes -of
0.025, 0. 05are@hawn OTRe ?eaﬁhtsosh%x@t%t\/th%uttyt&e %Qfd@)éd}ﬁ%ﬁﬁs efflRBcisadm aSbedy iow | cal
met hodol ogy that was applied in Exanpl & 3 was used here. Table 10 shows the

mean ef f§ calpyeldD.02h%) bod fhabthercos ad@oa@lfatﬂ/@ﬁporswmﬂhe addedadjweapbr al addi tion
rates with the pesticide pinoxaden. Results are neaned across four weed
speci es. _The_nean val ues and a |l etter denoting which group each adjuvant
bel ongedj o are shown. The results showriflatot he butyl ene oxi de adjuvant is
efficacious at_a very low level (0O O?R% and that there is a strong rate
response to the Swupld adjztdmnt Mbr’/e 1Basknpll\éeam?/ukdht Stanéal%ﬂank Mean
%ill Standardse atp . .

13 0.1 B 73, 4512 13 0. 05 & 825 D 60. 7R adj uvant 0
E 4.72 EXAMPLESzHble 13 0.2 B 73.89

Sample 13 0.1 B 73.45

Sample 13 0.05 C 67.53

Sample 13 0.025 D 60.76

No adjuvant 0 E 4.72

EXAMPLE 10
10 In this example the butylene oxide adjuvant Sample 13 of Table 1 was compared

to the commercial oil adjuvant blend Atplus™411F. The herbicide nicosulfuron was
applied to the weed species chenopodium album (CHEAL), digitaria sanguinalis
(DIGSA), setaria viridis (SETVI) and abutilon theophrasti (ABUTH) at rates of 30 or 60
grams per hectare by a laboratory track sprayer. Each experiment was replicated four
15  times and the percentage damage to the weeds was assessed visually at time periods of 14
and 21 days after application. The adjuvants were applied at a rate of 0.5% of the
volume of the spray water.
The same statistical methodology that was applied in Example 3 was used here.
- Table-1-1- shows the mean-efficacy of-the-butylene oxide-adjuvant-Sample 13-ata -
20 rate of 0.5%v/v with the pesticide nicosulfuron compared to the oil adjuvant
Atplus™411F across four weed species and compared to single weed species. The mean
values and a letter denoting which group each adjuvant belonged to are shown. In
addition the mean values split according to individual weed species are also shown. As
can be seen the butylene oxide adjuvant was more efficacious than the standard adjuvant

25  across the weed species, and was as good or better on individual weeds.

Table 11



In this exanple the butyl ene oxi de adjuvant Sanple 13 of Table 1 was
conpared to the commercial oil adjuvant blend Atplus(tm41l IF. The

her bi ci d i ron was applied to the weed species ? ﬂi | bum
(mEAL),qugz?ﬁ]ZI;i#%ysangui nalis (Dl GSA), setaria viridi s PELLP idiRe
abutilon theophrasti (ABUTH) at rates of 30 or 60 grams per hectare by a

| aboratory track rayer—Egchexpet nt—wasren-rcated-four—+pEs and t he
per cent age damage%[ag“%iﬁe V\;S'E?'e S a(;iét d §F§[§gi I yﬁ;mﬁ meA;#el# ds of 14
and 2 1 days af tmpippl | catipgis;lhe sqjsgvants werg agphised at4gy;at e of
0.5% of the volume of the spray water. The sane statistical nethodol ogy

that was appl i ed\tphisgtiipt e - 86 kBB -uséd-1ieBe —8FaB) B -178dhohs +He-Tdhan

ef fi cacy of the,butyl oXi i uv Sanpl 3.at ate S%W/v with
t he pesticide nil\gooés(ﬁ\“?aﬁ?on cgﬁrf%g’g%d ?gt()?ﬁg oi4(lf'62d?uva thAtspl S‘isl( ri)%fl/ | F
across four weed species and conpared to single weed species. The nean

val ues and a letter denoting which group each adjuvant belonged to are
shown. In addition the nean val ues sBKAMBLES!ding to individual weed
species are als d i j nor e
ef fi caci ous thafr?ll t? %Wg‘%‘g'r%ﬁ%?g‘ﬂﬁ?ﬁ@??? ag@?%rgslga %ﬁg%e%r%g%gwgggﬁghm% as
good or bet thecommeirdciali adjdiaat tris@edbyhdah phosphSa fPEHPA ThenserticideHEAL SETVI

DI GSA ABUTH .San? e 13 76.15; A 84. 55); A, 90;

5 A 81.25:. . A4 A Atplus 4
11F- 66,5 Digosu fl’?‘%’.nl”Y?S-aQPflS‘iFQS'é? wged Species ;cbwomgﬁuglz%lh‘fmé&@ -)u%%ﬁgmzo. 94:

C12.08; C é%g@iﬁﬁlj&]ﬁ(}éig, Rratin virdis gsﬁ%fypahﬁaﬁdﬁlbﬂ teBpRraSik GABUS )G ates
butyl ene oxide adjuvant Sanple 13 of Tabl’'e 1 was conpared to the conmerci al
adj uvant t r ¢fs30oré0rgrauhe rer hegtassiphaiaborataymiack preydre Bptleexperimienbwas f ur on was

applied to th speci es, chenopodi um al bym,.( CHEAL digitaria
abngut nal | siepRrtior BEEh R, RO PPRERGES Weiaad S Mierh el e By
(ABUTH) at r@he peraddsdF 19an8Q 1 da P applitatibmr Ehdadjavantooéatapplied dtaclhte of
sprayer. Each q%fperi ment was replicated four tinmes and the percentage

damage th th&agdersvolume 98 hespray Watstual |y at time periods of 14 and 2 1
days after applahhRailliGl AR HEWas3BPid AT Bhndld #hs Bled here.

Table 12 shows the mean efficacy of the butylene oxide adjuvant Sample 13ata

rate of 0.2% v/v with the pesticide nicosulfuron compared to the adjuvant TEHP the
same rate across four weed species, and compared to single weed species. The mean

15 values and a letter denoting which group each adjuvant belonged to are shown along with
the standard error. In addition the mean values split according to individual weed species
are also shown. As can be seen the butylene oxide adjuvant was more efficacious than

the standard adjuvant across the weed species, and was as good or better on individual

weeds.
20 Table 12
Sample Allweeds CHEAL SETVI DIGSA ABUTH
Sample 13 -~ - - 68:23; A 76.67;A 80;A 73.33; A 4292;A
TEHP 58.12; B 68.33;B 77.08,A 69.17,A 1792;B

No adjuvant 20.94; C 1.2.08;C 41.67; B 8.75;B 21.25;B



0.2% of the volume of the spray water. The sane statistical nethodol ogy
that was applied in Exanple 3 was used here. Table 12 shows the nean

efficacy Wb bhlwkgy! ene oxi de adjuvant Sanple 13 at a paiRymbidbhodda v/ v
with the pesticide nicosul furon conpagzed to the adjuvant TEHP the sane rate

across four weed species, and conpared to single weed species. The nean
values and a letter denoting which gpgMeeehis>adj uvant bel onged to are
shown along with the standard error. Tn additron the mean val ues split
according to i ndinhifexamplsettic sate eispensaroé thel taityletrommide auanhSaapleddreft he

but yl ene ox dj uvant re ef t st andar d.ad vant

nor bse 1 ho (1808 ol Bt ERn BB et LEBE s e A o P ARG R R LA

Table 12 Sawgé gp the wdEAD eo‘i&T\ﬁbn@o@ﬁﬁn éﬁb&ﬁm@mmﬁdﬂg&aﬁ&s&ﬁyuﬁhw 67, A
80; A 73.33; A 42.92; A TEHP 58.12 68.33; B 77.08; A 69.17; A 17.92; B

No adj uvant (RI§ISY); serimvingis (BEFY Dend auslongheophmasti p4BUBERatrates of 30itq 60hi s

exanpl e the I f Table
T vas. measuF AR Rk AERRDRT s fno Btk RS ey BRI s Il o
was appl i edtiines aliEthepedetpgcdasagehe tapocids Mas bivessed Ctally at tdncgpér&fdsa)fm
sangui nalis (DI GSA), .setaria viridis (SETVI) and abutil on theo

( ABUTH) at aad %lsdadﬁ afier appligaiogy b bybrlenceaxi aéhwnbvvﬁ%mhs@ am z’réﬁi
sprayer. ﬁbsﬁ% P,gl; 3 ARG, SW&N hé ﬁﬁ%fﬁ/fﬁ‘ei) UFOIIdo IWTE age&l A9F

damage to the wee was asses vVI'S ti periods o 14 and 2 1
days after wppdficeivom. The butyI ene oxi de adj uvant was applied at rates of

0.025, 0.05, 0.1, 0.2 and. Q 5% w v, of TEHP
was added at a rlﬁk%saa}easgatlf%ﬁﬁv (’]dr?io H%t‘gff %EW@Q‘? aﬁﬂ’?r Comglﬁﬁrff %%gt was
applied in Exarrp’rzﬂﬂ@lmwg&ﬁ@ln{éﬁﬁ@fﬁczag,bbﬁhé%u@l&%xldﬁdmﬂt Sdnhipleagwt of the

butyl ene oxide adjuvant Sanple 13 at several addition rates with the
pesti ci de njeverslizdqditionrateRagtll ths pastisidesnensylliarono Resylisare mearpdsaseassdaur As a

conpari son &erd S%Q&%éé’ aﬂé I&lﬁ'gar%% tﬁléjg(ﬁgva% TQH%%%/S/ adde&_ QtGOQ‘%a‘DV The mean

15 values and a letter denoting which group each adjuvant belonged to are shown. As can
be seen half the rate of the butylene oxide adjuvant was more efficacious than the
standard adjuvant (Sample 13 at 0.1% compared to TEHP at 0.2%). In addition it was as
effective at one quarter of the rate of the standard TEHP (0.05% compared to 0.2%).

The level of addition of the butylene oxide.adjuvant that was statistically better than no

20  adjuvant was 0.025%. This is a very low level of adjuvant addition, indicating the

remarkable efficacy of this adjuvant.

Table 13
Sample Adjuvant rate %6 Rank Mean % kill Standard error
Sample 13 0.5 A 76.14 1.803
Sample 13 0.2 B 68.23
- Sample 13 0.1 C -63.23
TEHP 0.2 D 58.12
Sample 13 0.05 D 56.35
Sample 13 0.025 -E 51.87
No adjuvant 0 F 20.93




values and a letter denoting which group each adjuvant bel onged to are
shown. As can be seen half the rate of the butylene oxide adjuvant was nore

ef ficaci ayp hliddihe standard adjuvant (Sanple 13 at 0. p¥rcaipayfesio TEHP
at 0.2% . In addition it was as effecfyive at one quarter of the rate of the

standard TEHP (0. 05% conpared to 0.2% . The level of addition of the
butyl ene oxi de adjuvant that was staﬁlf} ?H\kﬁﬁ#'l% better than no adjuvant was

0.025% This is a very |low |l evel of ddition, indicating the

remar kabl e ef fi cé&cthiodxatriplesthadgspymset of thalblueylehd osadepidguvadisudant, 19a2 & 2% Rank
Mean %ill Stapdard error Sanmple 13 (I5 A 76.14 1,803 Sanple 13 0.2 B 68. 23
Sanpl e 13 0@115‘ @-8%1@3@ Trigre megsupsdt an appliaefiprratgol).gk of thgvalgmeofthce 13

0. 025 E 51. ' t . %ﬁ;léw [ responses
of the buty%ﬁggcgg?%ﬁ{%g] 3@8’&@&1@, , t%?é%ﬁﬁi%ﬁigaﬁg@gg gﬁﬁl V%Igtgl e Lwere
measur eds at AgplusiPgll 1 K atliicnwasamplief aOth2 ¥ecofnmdneed citeinf0.6% tyheolspeafhsol ut i on
used. They e.conpared to the . c rcial, tank m x adj uvant tm4l

| F, which w_ﬁ%%%& TGO RS ?@%@%é&eefimﬂwh&}% %mﬁ@#ﬁ@’

her bi ci de njigaayd an@ﬂin‘Aﬁé(]ﬁ@@A)?%ltérG% A\\Fih@is‘(@ﬁﬁvﬁ%ﬁ'aﬁﬁtﬂ%ﬁ?t%gﬂﬁbﬂi’m al bum

(CHEAL), digitaria sanguinalis ), setaria viridis (SETVI) and

abuti | on t heSBHTHS ei rajeaRUTBpr 60 gramsarsr bect®® byra laGorgtoantagkespraysct Bach by a
i.mes and t he

| aboratory {rack sprayer.. EFach experinent was replicated four

per cent agy SHREEn] BAY RRricafOuCBe olERe R Sp bR el B s "or 1
and 2 lidaysssedst®visadlyl dt tigte pefiodd 81 SAME 1S3t aftbd Hplicatinhodol ogy that was
applied in Exanple 3 was used here. Table 14 shows the nean efficacy of six

butyl ene oxi de adipuspaastatistical mefhrilologyrthatayas applied Dokxamme 3 Heas yeat hase-de
ni cosul furon. Resilif $4 v MANRIn @fffcgé}:ﬁ of #P bﬁ’t?ffetn% oLHR adjuvants at an addition

rate of 0.2% with the pesticide nicosulfuron. Results are meaned across two pesticide
rates and each sample was replicated four times. As a comparison the adjuvant Atplus™
15 411F was added at 0.5% v/v. The mean values and a letter denoting which group each
adjuvant belonged to are shown. The data shows that the butylene oxide adjuvants were
at least as good as the standard which was used at a higher rate than the butylene oxide

adjuvants (0.2% compared to 0.5%).

Table 14
Sample Allweeds ABUTH CHEAL DIGSA SETVI
Sample 13 78.44; A 65.42; A 85; A 67.5; A 95.83; A
Sample 21 76.45; AB  66.25; A 85, A 60; AB 94.58; AB
Sample 22 76.35; AB 61.67;A 8583;A 62.5;AB 9542; A
Sample 19 75.81; AB 65; A 84.17; A 58.33;BC 95.75; A
Sample 23  74.16; AB  62.92; A 82.08; A 57.92;BC 93.75; AB
-Atplus 411F  70.73; B- 60.83;A  74.17,B- 56.67,BC- -9125;B- —~ - -
Sample 17 69.37,B  58.75;A 76.67;B  50.83;C 91.25;B
No adjuvant 37.5;C 25.83; B  24.16;C 18.33; D 81.67; C
20
EXAMPLE 14

In this example the responses of the adjuvants 13, 17, 19, 21, 22 and 23 were
measured at an application rate of 0.2% of the volume of the spray solution used. They
were compared to the adjuvant tris 2-ethylhexyl phosphate (TEHP), which was applied at

25  the rate of 0.5% by volume. The herbicide pinoxaden was applied at rates of 7.5 or 15



rates and each sanple was replicated four tinmes. As a conparison the

adj uvant Atplus(tnm) 4 1IF was added at 0.5% v/v. The nean val ues and a

| etter dewotwtgizphisch group each adjuvant bel onged to arersigomoodsre dat a
shows that the butyl ene oxi de adjuvantss were at |east as good as the
standard whi ch was used at a higher rate than the butyl ene oxi de adjuvants
(0. 2% compagfihitis; Reki by hahdaibfy SRIBbRyAUIREL S APERCITHy PR SETV
Sampl & 13 78 pg P 65.42° A 85 §,67.5,b A 95 83 CA Sanple 2 1&%6.45; AB

66. 25; A 85(LQLPK), alaBe@uius 8)yoABriBeniA IO ) /6188, vikBs GIL BY]) aad @Fei83atud 62. 5;
AB 95.42; A I 9 75.81;. AB 65; A 84.17; A 58.33;. BC 95.75; A Sanple 23
70 16, AB GPAGBTAR BrpobR oaK b Sxpanin s e KpligueRT Y daney and BeAisrepsiocs.
60.83; A 74ddrfageRo B> Hdods Bias AdsedRd vBuSATM tind FerfUs L 14 BnB1 d3ys Ake?6. 67; B
50.83; C 91.25; B No adjuvant 37.5; C 25. 885, 24.16; C 18.33; D 81.67; C
EXAMPLE 34 #pplictfian. exanpl e the responses of the adjuvants 13, 17, 19, 21,
22 and 23 were sured_at ..an _applicati rate pf.0.2% of the volune of the
spray solut ton ubbindlsuBaRBBedcIRy R RisBoled WS p 3% i FFriexy)
phosphat e ( TEHP) TabMil § bhovastha pitah efficaty bfex batiykenefoxQle2¥uvdnts at anmiditldie

herbi ci de pi noxaden was applied at rates of 7.5 or 1l5grams per hectare by a
| abor at ory ¥efeRi)-Ffsiifethe pesticifle Ripe@mdenh cResalfs prgimepnc aprepniavo peslipgy rates

al opecuri us Lt MYk ja A ridis . | ) na fatua
(AVEFA) . _ I%dweeggﬁke{c&ggg%‘{a%g%pex pe(riiférr@trﬁéési/\é\rée{érog{ |1(%§Ft-e[1§-a%hol%rg x%ttlﬁgrgs and the
per cent Hyedethdbexyl phodphatevedaddebatdsSe vée dThe metal vapuestant iafettepdenaihy of 14
and 2 1 days,after application. The sanme statistic net hodo] o at was
applied in ‘E‘Q‘ﬁ f‘é‘p(?a&é%‘ﬁﬂgaé’a%ﬁl@%e:d P2 shoyw alepg it %%‘Qﬁrdle?r?%c%ﬁ of six
butyl ene oxtslfiaROT MBS uddd A RERHr ke 'iha'h%ﬁ@blﬁi/l_ege éxhdialifavhiie (ReRt 1 Ci de

pi noxaden. Results are neaned across two pestiCide rates and each sanple
was repl i catompafasite 65%ks. As a conparison the adjuvant tris 2
Table 15
Sample All weeds SETVI LOLPE AVEFA ALOMY
Sample 23 76.98; A 78.75; ABC 78.33; AB  78.33; AB 72.5; A
Sample 13 76.98; A 83.33; A 717.5; AB 80.42; A 66.67; B
Sample 19 76.25; A 80; AB 77.08; AB 77.08; AB 70.83; AB
TEHP 75.63; A 77.5; ABC 82.5; A 73.75; AB  68.75; AB
Sample 22 73.96; AB 78.33; ABC 72.5;BC 7583;AB 69.17; AB
Sample 21 72.19; AB 71.25;C 76.67; AB 71.66; B 69.17; AB
Sample 17 68.02; B 72.92; BC 68.75; C 73.33; AB 57.08; C
No adjuvant 15.62;C 17.08; D 7.08; D 23.33; C 15;D
15
EXAMPLE 15

In this-example the rate response-of the butylene oxide sample 27 of Table 1 was - — -~
measured, displaying the excellent performance of this adjuvant compared to the
commercial adjuvant Turbocharge™™, used at a rate of 0.5% by volume. The herbicide
20 fomesafen was applied to the weed species xanthium strumarium (XANST), setaria
viridis (SETVI), abutilon theophrasti (ABUTH) , and chenopodium album (CHEAL)at
rates of 60 or 120 grams per hectare by a laboratory track sprayer. Each experiment was
replicated four times and the percentage damage to the weeds was assessed visually at
time periods of 7, 14 and 21 days after application. Sample 27 was applied at a rate of

25 0.2% of the volume of the spray water.



et hyl hexyl phosphate was added at 0.5%v/v. The nean values and a letter
denoting which group each adjuvant bel onged to are shown along wth the

st andar d \Wphefo12331¢ st andard TEHP was used at a hi gher paigsg0800bdre
but yl ene oxi de adjuvants (0.2% conpargd to 0.5% . Table 15 Sanple Al weeds

SETVI LOLPE AVEFA ALOW Sample 23 76.98; A 78.75; ABC 78.33; AB 78.33; AB

76,25 A 0. A T gute syl glitbadbidl dy WRPREEn B {wd ARGE o)
A 73.75; ABT8&e 16 shdWd thamfpae efftadBoPthe bR 1ehB.03dle alRVaiki2 it aBtiedd.088% vAB

69.17; AB Sar:rBI e 2 1.72.19; AB 71.25; C 76.67; AB 71.66; B 69.17; AB Sanple
17 68.02; BWith.thppestigidgfomesater compared tovthemdjuygnt turkpchagge s adate o5 0830, ¢

17.08; D 7. 98, : ; E%ﬁpép i Sy r
response of @E%rggﬁlﬁ%?%nagggﬁléﬁdeerqse anp e"v@/‘ﬁgﬁuﬁgg{meéﬂh%v\%gg %}gré%urg , shown

di spl aying alheg exthehd emidapkertar fenae bofkedthe batyjane arideadjyyantedasas t he
conmmer ci al j uvant _ Tur hochar ge , .;used at a rate of 0.5% by vglune, The
horbici do f QsLYE BT Qa}fﬁ%q o5 lBughe weeePrlisd af AR A

( XANST) , sefHitérciél hidishe( SETVI), abutilon theophrasti (ABUTH) , and

chenopodi um al bum (CHEAL) at rates of 60 or 120 grans per hectare by a
| aboratory track sprayer. Each experi nkalle Was replicated four tinmes and the

per cent age damage—to—the—weeds—wasS—aSSess et—y-StaH-y—at—tHe—peytods of 7,
14 and 2 1 days af {3am pli Alwesgs ?Q?HHSE > PR A SEAL aABDTH; ¢ of 0. 20
of the volune of T&gsPHayY VALAL ATNG3S@AMR STAE4.S{T CAd 3MRT Nod@kogy that was

applied in Exanple 3 was used hére Table 16 shows the nean efficacy of the
butyl ene oxi de adiutbachar@y H2.89; Aat §238; A. 228.92,\B w7669t Ae p&SHj Ai de

f omesaf en conpared ta.the-adj,yvant - Turhogchar.ges at a r.at.e:qf %, The mean
val ues and a IettglrQ a@b‘ﬁ’ ﬁn?%%’@h y&b?pﬁea@?%tz(; u\;gﬁé? Bel Aﬁagd&to are
shown along with the standard error. As can be seen the butyl ene oxide

adj uvant was as
10 EXAMPLE 16

In this example the rate response of the butylene oxide adjuvant 27 of Table 1

was measured to display the excellent performance of this adjuvant compared to the
commercial adjuvant Tween ™20, used at a rate of 0.5% by volume. The herbicide
mesotrione was applied to the weed species brachiaria platyphyla (BRAPL), digitaria
15  sanguinalis (DIGSA), polygonum convolvulus (POLCO) and amaranthus tuberculatus
(AMATU) at rates of 45 or 90 grams per hectare by a laboratory track sprayer. Each
experiment was replicated four times and the percentage damage to the weeds was
assessed visually at time periods of 7, 14 and 21 days after application. Sample 27 was
applied at a rate of 0.2% of the volume of the spray water.
20 The same statistical methodology that was applied in Example 3 was used here.
Table 17 shows the mean efficacy of the butylene oxide adjuvant 27 at a rate of
-0.2% v/v-with-the pesticide mesotrione compared-to-the-adjuvant-Tween20 at-a rate of -
0.5%. The mean values and a letter denoting which group each adjuvant belonged to are
shown. As can be seen the butylene oxide adjuvant was as effective as Tween 20 even

25  although it was applied at 0.2% as opposed to 0.5% for the commercial adjuvant.



effective as Turbocharge even although it was applied at 0.2% as opposed to
0.5% for the comrercial adjuvant. Table 16 Sanple Al weeds XANST SETVI
CHEAL AB 27 51.01; A 73.44; A 33.44; A 74.3;

Tur bochaﬁﬁgzﬁ‘@%ﬁ% 72.33; A 28.72; B 75.69; A 34.81: ﬁcﬁéﬁgl%@asml 22.94;
B 31.55; B 13.78; C 30.69; B 15.75; C EXAMPLE 16 In this exanple the rate
response of the butyl ene oxi de adjuva f Table 1 was neasured to

di splay the excellent performnce of t allTf’glﬁ)wvant conpared to the

commer ci al  adj uvant SdmpRN(t MR WeedisCBORCR BIGSAT BRAVIDY AMATIE. The
her bi ci de nmesotr 68 atyphyl a

Lgne_mas_appLLed_Lg_Lhe~meed
( BRAPL)—di-gi-t ari-aS#apl§diTnat b4 20:0h GSB)44: fo -3 SRuf-ch¥BIA ut d S%-Par-eo)—and -~
amar ant hus t uber cubgf, g&zéAl\/A}p)_Mq& raf g of 44%7%A 993@63??‘5 %6 hectare by a
| aboratory track sprayer. Each experinent was réeplicatéd four finmes and the
per cent age danmage Nwadﬂmemweeelnsmm assésBed20i5SuBl | 19.81; G i d. I3eBi ods of 7,
14 and 2 1 days after application. Sanple 27 was applied at a rate of 0.2%
of the volune of the spray water. The sane statistical nethodol ogy that was
applied in Exanple 3 was used here. dpRhprlighows the nean efficacy of the
butyl ene oxide adjuvant 27 at a rate of 0.2%Vv/v with the pesticide
mesotri one corrpalmethiste&ample theljespanse oﬂ'buiglnn@@xide samplgt2@ offla eH%IaSThe rrean

values and a lett.er den C h adj.yvant be

shown. ﬁaSBEedfé@i’\a? Eﬂtee?éb%%’ Wgﬁ{f graé’ssoh'&f’g cilolt &@S Tween
20 even al thpmabed tb tNESd) @%& GeAopdl MK 03 aalcﬁm%wédp 118 5% af of 0% by
COhTTEI’CI al adjuvant. Tab[’e 17 Sanple Al weeds POLCO DI GSA BRAPL AMATU - - -

Sanpl e 27- volume7This adinvam. Mathe/sammllq@ chaip andethylene pxidg hgadsgroup as - Tween

é028.4 52,4 BA%%%_E% %7 A\ngleigt dolgs E?gﬂ\(}gﬁa@ %%%tﬁ&e d&l(]i\éomggk}pvﬂ@he%ci%é B 55.5;

pinoxaden was applied at rates of 7.5 or 15 grams per hectare by a laboratory track

10  sprayer to the weed species lolium perenne (LOLPE), alopecurius myosuirides
(ALOMY), setaria viridis (SETVI) and avena fatua (AVEFA). Each experiment was
replicated four times and the percentage damage to the weeds was assessed visually at
time periods of 14 and 21 days after application.

The same statistical methodology that was applied in Example 3 was used here.

15 Table 18 shows the mean efficacy of the butylene oxide adjuvant 27 at a rate of
0.2% v/v with the pesticide pinoxaden compared to the adjuvant Genapol X080 at the
same rate. The mean values and a letter denoting which group each adjuvant belonged to
are shown. The data shows that the butylene oxide adjuvants was significantly more
efficacious than Genapol X080 across the range of weed species tested.

20

Table 18
Sample Allweeds - SETVI - LOLPE AVEFA--ALOMY - - - -
Sample 27 71.06; A 844, A 5922;A 823;A S5831;A
Genopol X080 52.08;B 70.67;B 2097;B 75.47;B 41.23;B
No adjuvant 7.44; C 475,C 6.53;C 574,C 12.73;C

EXAMPLE 18

In this example the response of butylene oxide sample 27 of Table 1 was

25  measured at an application rate of 0.2% by volume of the spray solution used. It was



In this exanple the response of butyl ene oxide sanple 27 of Table 1 was
nmeasured at an application rate of 0.2% of the volune of the spray sol ution

used. It WaSofepased to the adjuvant Cenopol (tm X080, wairkdB2085%00642%0
applied at a rate of 0.2% by volune. {ghi s adjuvant has the sane al kyl chain

and et hyl ene oxi de head group as Sanple 27 however it does not contain the

butyl ene oXiggn4rRl & the c&%?ne?&ﬁl%ﬂi fiex &Hjﬁ%@ﬂﬁﬂg%”f‘g %/ Iéﬂr? R’%Hga?ﬁ? %@Eﬁﬁt @k 7.5

or 15 grams per hectare by a laboratory trac s speci es
| ol i um per emvemficti&Eate aff ®pchyrvalemenand to thiecidpivar @ividpol SEOEO wdriohi wasdi s

SETVI) and avena AVEFA) . .Each experi pent wa licated four tines
ol the oor aBNEd3eb B antis¥gtiki nadid R S B MR f SR $04E Read Sthup
periods of 3dsantifle 27 RoWelks itdldeS hottddRtaif Ak AR lenERideANBich AHeHektidide
met hodol ogy that was applied in Exanple 3 was used here.” Table 18 shows the

mean ef f§ cadigogffutonavasapplieshat ras o3 (helj @dgrams par hectaze byie dabofatoryaeacl/ v wi t h

the pesticide pinoxaden .conpared to .the ad] apol. X080. at. t he same
ater The miam AT R aoa rereamrodo ety CHEACE ARG Semtuflioy anc

bel onged t o(IIGS Hhautatia ifidisdSETVE undsablliah tﬁdmghﬁaﬁmswmx Tl eachliasy et S was
significantly nore efficacious than Genapol X080 across the range of weed
speci es t esEERSrimegls|veere sepbsasel fountinees @ad Sepercentagpdamegia the Wordssappl e 27
71.06; A 84

; ; : ' 52.08; B 70.67; B
20.97: B 75?‘524??35&%5"3‘15%3“?ﬁﬁ%i%e%%’ﬂ?ﬁég‘*n%‘]df 1%9@%&%9%?&9%90& 53; C5.74; C
12.73; O EXAMPLETHSsame dtdtissicaixasthddvlédyethatespapphedin Extnyle B evasxusetbhaanpl e
27 of Table 1 d at | i ' t f.0.2%0Db I th
pray sol uti on ULEUE 1 ShoBb AR ey HU BB ARIE AR ATt e
At pl us(t m 44.21oF v/ Woite hlevﬁﬁiéﬂ’@hiic@ﬁllﬁ%nqt)é;()gn g?&vﬂmm@ﬂﬁgvd’r@t}%nﬁﬂol &08%0aPihe

volunme, and to the adjuvant Genapol (t _ Ich was applied at 0.2%
_Thi s_adj uvsame ratgsandiio Atphns 4411 K pbpliddait thedrighesrityg o€ 068 Yo x Thiemhamvalyesond a as

2! 2 RGeS R SRR M SRE S SR Yo . oy
a | abor g4 or the buBtdfie oxide adjuvants was as good as Atplus 411F which was used at a higher rate
than the butylene oxide adjuvants (0.2% compared to 0.5%). It was more efficacious
than Genapol X080.
Table 19
Sample Allweeds SETVI DIGSA CHEAL ABUTH
Sample 27 70.26; A 45.13; A 79.55; A 84.58; A 71.76; A
Atplus 411F 65.74; A  2596;B 76.05;A 85.01; A 7593;A
Genopol X080 4647;,B 19.72;C 42.71;B 70.42;B 53.01;B
No adjuvant 2139;C 14.17;D 22.59;C 152;C 33.6;C

20 EXAMPLE 19
- In this-example-the rate response of the -butylene oxide adjuvant 13 of Table 1- -

was measured to display the excellent performance of this adjuvant compared to the
commercial adjuvant Turbocharge™, used at a rate of 0.5% by volume. The herbicide
fomesafen was applied at rates of 60, 90 or 120 grams per hectare by a laboratory track

25  sprayer to the weed species xanthium strumarium (XANST), abutilon theophraéti
(ABUTH), and chenopodium album (CHEAL). In each case the experiments were
replicated four times and the percentage damage to the weeds was assessed visually at
time periods of 14 and 21 days after application. Sample 13 was applied at a rate of

0.2% of the volume of the spray water.



sprayer to the weed speci es chenopodi um al bum (CHEAL), digitaria
sanguinalis (DIGSA), setaria viridis (SETVI) and abutilon theophrasti
(ABUTH) . Wwo 8a8h2513se the experinments were replicated feeidg0R%0864 t he
per cent age danmage to the weeds was asgessed visually at tinme periods of 14
and 2 1 days after application. The sane statistical nethodol ogy that was

applied in Exanp . T . 1 I of the
but yl ene oxi de atgﬁ%\gaé%r{l?ﬁ %L%%g% rﬁ@c&?&o&o@ﬁ h%‘%%&}gﬁ é‘@% %@%gﬁ’\g‘g%%@d%& :

ni cosul f uron confatsled!1 showdihe athan effidacCenihp dutylh@dxade ddnevasalfeatraatie, ofand t o
Atplus 4 1IF _applied at the higher rate of 0.5% The nmean val ues apd a

| etter deno@-iz%g"/wlght%@ Petiiside ewe%?é?rumar%ﬁocfh@%umt%awg #happifd dat a
shows t hat : i ' | F which
was used at {hg%h%%%[@?g?'g%f ﬁ%ﬁ%ag@%gﬁgil%% g@ﬁ&??ﬁ%ﬁ%é%& conpar ed
to 0.5%5 | sdjwamt heloegeelfth acashionms Astran b&seaytbe bXg8e oXaloladjuldntSeasphere

AUnweeds SETVI. DI A L. ABUTH S le 27 70.26;. A ,13:; A 79,5 o 84. 58;
A 178 "a sifssfiye thn ugbsbhtes cvor SUoygh fivasgipglied 4 s 33 0PYsed el 5%lor
Genopol XO8pe46mnkrcill abifuvags, C 42.71; B 70.42; B 53.01; B No adjuvant

21.39; C 14.17; D 22.59; C 15.2; C 33.6; C EXAMPLE 19 In this exanple the
rate response of the butylene oxide adlablaP® 13 of Table 1 was neasured to

di spl ay the excel | ent—perforrance—ot—ihs—atditvent-conpared=to t he
comrerci al adj uvant TurALRE ge(’qW?e se¥ANST, CHEAL; @BQ%EBy vol ume. The
herbi ci de fomesaf en WasungIPh3 €d o4, af €592036;,60, 605 1AGgranms per hectare
by a laboratory track sprayer to the weed speci es xanthi um strumarium

( XANST), abutil on t hebpiboeharge (ABMHB  afd4henog8dBum addsddn (CHEAL). In
each case the experi ts.were r i.cated, four tines~and,d. per cent age
damage to the weeds uggagjsusvggtse \'/éls al | y45{a?jjti %’qge?i o%é’? 14 and 2 1
days after application. Sanple 13 was applied at a rate of 0.2% of the

vol une of the spray water.The sane statistical methodol ogy that was applied
in Exan¥l e 3 was used here. . EXAMPLE 20

In this example the rate response of the butylene oxide adjuvant 13 of Table 1

was measured to display the excellent performance of this adjuvant compared to the
commercial adjuvant Tween' V20, used at a rate of 0.5% by volume. The herbicide
mesotrione was applied at rates of 30, 60 or 90 grams per hectare by a laboratory track

15  sprayer to the weed species brachiaria platyphyla (BRAPL), digitaria sanguinalis
(DIGSA), and polygonum convolvulus (POLCO). Sample 13 was applied at é rate of
0.2% of the volume of the spray water. In each case the experiments were replicated four
times and the percentage damage to the weeds was assessed visually at time periods of 14
and 21 days after application.

20 The same statistical methodology that was applied in Example 3 was used here.

Table 21 shows the mean efficacy of the butylene oxide adjuvant 13 at a rate of
- 0.2% v/v with the pesticide-mesotrione compared-to-the adjuvant Tween20 applied-atthe - -

higher rate of 0.5%. The mean values and a letter denoting which group each adjuvant
belonged to are shown. As can be seen the butylene oxide adjuvant was more effective

25  than Tween 20 even though it was applied at 0.2% as opposed to 0.5 % for the

commercial adjuvant.



Table 2 1 shows the nean efficacy of the butyl ene oxide adjuvant 13 at a
rate of 0.2%v/-V-with the pesticide-fonesafen conpared to the

adj uvant -\JgLhaghayge applied at the higher rate of 0.5%cTh&0RAd084! ues
and a letter denoting which group eacfy > adjuvant bel onged to are shown. As
can be seen the butyl ene oxide adjuvant was nore effective than Turbocharge
even although it was applied at 0.2% aaég%(;sed to 0.5% for the comerci al
adj uvant. Table 20 Sanple Al weeds XA EAL ABUTH Sanple 13 51.24; A
92.56; A 62.5; A 41. 38amplelur bocARivgads3IPH.CE MTIGESA BBRXEPB 35, B No
adjuvant 23.61; C 45_C 24 44: C 25 C EXAMPLE 20 In this exanple the rate
response of the butyl-8#epleddde28;8%Ant—3816f ATal-&-A-wd8-lAelsured to

di splay the excellent man f ot hi IEYY >QITP .h0 the

comer ci al adj uvant T]v;g%%'{?% 20,02%1'113@:5 at §%fa}?’a$eaﬁ’558%5%§§§?v%l unme. The

her bi ci de nmesotri one Masadawpht ed3ad]; Cat e37.98; G0,1768) Br 9Q7gcans per hectare
by a laboratory track sprayer to the weed species brachiaria platyphyla
(BRAPL), digitaria sanguinalis (DI GSA), and pol ygonum convol vul us (POLCO).
Sanpl e 13 was applied at a rate of Opx%n\gbyfh¢ vol une of the spray water.
In each case the experinments were repf%—l—?:\??l‘i—e%—iour times and t he percentage
damage to the webdhiswxampksths sagonse sifithel butyend oxide guvand33 of Table dnds 2 1

days after application. The sane i stjcal methodol o hat wa pplied
in” Exanpl e 9@5@&6@@8 aielication g 6 3% QG LOIEHE qgé_zﬁfpé% JoLutap ‘EP‘?t H
butyl ene oxigdgpRe RO Eorkmeftlial darkdh A uvan2Xeptds™ IH) wWhitd, WESIppHitd &t the

mesotrione conpared to the adjuvant Tween 20 applied at the higher rate of
0.5% The mesemnghdaskratenaf (a5 %o dtytvetunate nihe hegbivide akcoguforgn wascdpplidd atvrates of

bel onged to,are shown. As can be seen the butyl ene oxjde adjuvant was nore
offective (305 AN BerdOuiraPoraitie B rreer B e B 0iB osea 1o
0.5 % for tRnesudighaibiim ACHBXBNiditbh8arzulnalis (DIGSA), and abutilon theophrasti

10  (ABUTH). In each case the experiments were replicated four times and the percentage

damage to the weeds was assessed visually at time periods of 14 and 21 days after
application.
The same statistical methodology that was applied in Example 3 was used here.
Table 22 shows the mean efficacy of the butylene oxide adjuvant 13 at a rate of
15 0.2% v/v with the pesticide nicosulfuron compared to the adjuvant Atplus 411F applied
at the higher rate of 0.5%. The mean values and a letter denoting which group each
adjuvant belonged to are shown. The data shows that the butylene oxide adjuvant was as
good as Atplus 411F which was used at a higher rate than the butylene oxide adjuvant
(0.5% compared to 0.2%).
20 Table 22
Sample Allweeds DIGSA CHEAL ABUTH
Sample 13- 67.31; A "78.61;A 8833;;A 35;A
Atplus411F  63.61; A 75.55;B 88.06; A 27.22;B
No adjuvant 8.11;B  4.05C 0.56;B 19.72;C

EXAMPLE 22

In this example the response of the butylene oxide adjuvant 13 of Table 1 was
measured at an application rate of 0.2% of the volume of the spray solution used. It was

25  compared to the adjuvant tris 2-ethylhexyl phosphate [TEHP], which was applied at the



Sanmpl e All weeds POLCO DI GSA BRAPL - Sanpl e-13 28,89; A-- 36,1-1-; A -47,5
i -A-- 3-9.-1 4;-A- Tween 20 26.1 1; B 32.77; B 45.55; A 26.1 1; B No

adj uvant :8..6f12%1387- 78, C 17.5; B 9.17; C EXAMPLE 2 1 beridd81060664%! € t he
response of the butyl ene oxide adjuvaijt 13 of Table |Iwas neasured at an
application rate of 0.2% of the volune of the spray solution used. It was

conpared to | ' | UV At pl t E ' was
appl 1 ed at PjEne GRTTLSEy Wik CH REBME Backh R A BbAS araeeBdE 73,

ni cosuf ur on11as oapp bt (@t heaire Hy aflaBRatodbtravk spthygr @ithe peed fyeciealdidy a

| aboratory track sprayer to the weed speci es _chenopodi um al bum ( CHEAL) ,
digitaria sa?fam%qlﬁ()mlmpu%mo GsHAROMEdsRe axena fauaidMEEA)n TBach
case the ex [ ' t.| nmage
o the weode e e RE i RO E T pleffbur iR heiG e R IR0 o
appl i cati onweddsevsasessddatisistly aalimmpthiodbalfdgyantl Batdayeafteappplieadonn Exanpl e 3
was used here. Taple 22 shao th an efficacy.of. the bytyl ene oxi de

A uvant 13 ai al Rt no g ioduioHY THEVBEOPIIE! BTG | MR st EBfpar ed
to the adj uvant g 95 sHovkd the ARBh kfittad) of HiRyIBhISEHe hdPar 3 Gt 2Yate SPG 29BN
values and a letter denoting which gro;F each adjuvant bel onged to are
shown. The Watvthsthewestickdstpindraderucorhpaned wxthel edjuving vrasd-cthathexszl pjwsphass

Atplus 4 11 E Iy C s.use hi.gher rate tha e but yl ene.qgxi de

el uvant ( omEVsH B AR R B St S R Fieab 3 ligh ARl btfr Gitotin Budiendlp
ABUTH Sgnpl €ach 3dfavaid belohgdBiobake syvaB. Bk dafa dfowsAhAltie bityknd bkidé adfedantA
75.55; B 88.06; A 27.22: B No adjuvant 8.1 1; B 4.05; C 0.56; B 19.72; C
EXAMPLE 22 Vs asffeciveapl P geropsibip sange ofweedhspasigsy¢stdde oxi de adj uvant 13
of Table 1 was

Table 23
Sample Allweeds LOLPE AVEFA ALOMY
Sample 13 58.05A 53.89;,B 76.94; A 4333;A
TEHP 5991; A 58.06;A 78.33;A 4333;A
No adjuvant  3.43;B 2.22;C 6.39; B 1.67; B

15 EXAMPLE 23

In this example the rate response of 22 butylene oxide adjuvants of Table 1 were

measured at an adjuvant rate of 0.2% by volume, displaying excellent performance of
this adjuvant compared to the commercial adjuvant Turbocharge, which was used at a
rate of 0.5% by volume. The herbicide mesotrione was applied at rates of 60 or 120
20  grams per hectare by a laboratory track sprayer to the weed species brachiaria platyphyla
(BRAPP), digitaria sanguinalis (DIGSA), abutilon theophrasti (ABUTH) and amaranthus
retroflexus (AMARE). -In each- case the experiments were replicated four times and-the:
percentage damage to the weeds was assessed visually at time periods of 14 and 21 days
after application. All the butylene oxide adjuvants were applied at a rate of 0.2% volume
25  of the spray water whereas Turbocharge was used at 0.5%.
The same statistical methodology that was applied in Example 3 was used here.
Table 23 shows the mean efficacy of 22 butylene oxide adjuvants used at a rate of
0.2% v/v with the pesticide mesotrione compared to the adjuvant Turbocharge applied at
the higher rate of 0.5%. The mean values and a letter denoting which group each

30  adjuvant belonged to are shown. As can be seen most of the butylene oxide adjuvants



measured at an application rate of 0.2%of the volune of the spray solution
used. It was conpared to the adjuvant tris 2-ethyl hexyl phosphate [ TEHP],
whi ch vvaswgggid/ﬁghlgt t hehi gher rate of 0.5% by vol une. Fbe/diBhRi@wbés

pi noxaden was applied at rates of 7.5, 11.25 or 15 grans per hectare by a

| aboratory track sprayer to the weed species |olium perenne_(LO.PE),
alopecurlus Qs ui ( case the
experinents V\n}le(ern(emrre gp@?t?:\éet@é?mbeﬁqge%%ggh ‘%Hﬂee}( @gﬁt%%lé“ﬂ%‘n%%g‘? o the
weeds was aggsakwd (vb%Uat thy cainnterdi®l adfrviagd SAlcbbfthé banyten? atljudayts vaid ay

appl i cation. The sanme statistical nethodol ogy that was applied in Exanple 3
was used hegedapdirochargehows t he mean ef fi cacy of butylene oxide adjuvant
13 at a rate of 0.2%v/v with the pest{gigde;pi noxaden conpared to the

adjuvant tris 2-ethyl hexyl phosphate &] at the higher rate of 0.5%
The nmean val ues and a | Gahfle denoGra@pwhl anagrmupcﬁaelweadiq %vant bel onged to
are shown. The data shows tha he ene de was as effective

as TEHP across the range of WeedAspem es tested 8¢ e 23 Sanmpl e AUweeds
LOLPE AVEFA ALOW Sanpl e %gﬂ 58 0brp A 53.89; B 76. 8342 A 43.33; A TEHP 59. 91,
A 58.06; A 78.33; A 43.33; adjuvant 3.43; B Zz C6.39; B1.67; B
EXAMPLE 23 In this exanpl e6the rAB€ response of 33. 85uty| ene oxi de adjuvants
of Table 1 were rreasured adga ant rate of ([% quS o by vol une, displaying
excel | ent performance of |s adé‘ nt conpared 3-%he” comrer ci al adj uvant
Tur bocharge, which was us at of 0.5% by gyglqune. The her bi ci de
nmesotrione was applied at ?%iat esq%f@%g or 120 gr arﬁ\éqjger hectare by a

| aboratory track sprayer 20 the ABEDEspeci es bradBi4dri a pl at yphyl a ( BRAPP),
digitaria sanguinalis (DI GSA), Sgﬁéhbon t heophr a?} 44( ABUTH) and amar ant hus
retrofl exus (AMARE). In edach ca experiments~were replicated four
times and the percentage gamage A]gcpnw weeds was g3ggsessed vi sual | y at time
periods of 14 and 2 1 days after Bl i cation. Al the butylene oxide

adj uvants were applied at 7a rat e“%g F296 vol ume 8B-02he spray water whereas

Turbocharge was used at 0,5%  ApcpDEF 82.60
6 ABCDEF 82.60
1 BCDEFG 81.98
22 CDEFGH 81.88
18 CDEFGH 81.77 .
25 CDEFGH 81.67
10 DEFGHI 81.35
17 EFGHI 81.25
11 FGHI 80.94
8 GHIJ 80.21
24 HIJ 79.58
-16 - - 1II - 7927
Turbocharge J 78.44
5 J 78.13

No adjuvant K 69.48



The sane statistical nethodology that was applied in Exanple 3 was used

here.

Tabl e 23 shows the nean efficacy of 22 butyl ene oxi de adjuvants used

at a rateyghoyB¥y/v W th the pesticide nmesotrione conmpaigesbhR/dobd1
adj uvant Turbocharge applied at the hisgher rate of 0.5% The nean val ues

and a letter denoting which group each adjuvant bel onged to are shown. As

can be seen nost of the butyl ene OX|gg?qu¥E§Qtsmere nore effective than

Tur bocharge even al t hough they were

0. 2% as opposed to 0.5% for

t he conmer ci aI atlj thissaxtmpl the m‘spdnknes biithy batydena dixideadjus ame 17¢ 1 42400d@ 5 of

asJTurbochar Tabl e 23

oup Mean kil|] across weeds % 3 A 84 69 27

Sanp
AB 84.27 26T @: %rEWCQS%eCﬁ@@Ba@B l@éloﬁﬁatﬁsé@)é‘ysgf the volymemtithe-gpsansolvtionapcpe

83. 44 19 AB(IMF 183y 43 e ZWﬁQ:hQNa%%%EEd &%h@?arﬂe BCDEFG
5108 20 CoEPeL AT Bios i Lo e Auvant B BeV e p RS Yt 81,35 17
EFGH 815 25rate. 1THeGidirbi8ide pthoBadadl WasEpphdd to the weed species lolium perenne (LOLPE),

alopecurius myosuirides (ALOMY), setaria viridis (SETVI) and avena fatua (AVEFA)
at rates of 7.5 or 15 grams per hectare by a laboratory track sprayer. Each experiment
was replicated three times and the percentage damage to the weeds was assessed visually
13 days after application.

10 The same statistical methodology that was applied in Example 3 was used here.

Table 25 shows the mean efficacy of 4 butylene oxide adjuvants used at a rate of

0.2% v/v with the pesticide pinoxaden compared to the adjuvant Brij 96V applied at the
same rate. The mean values and a letter denoting which grdup each adjuvant belonged to
are shown. The data shows that two of the butylene oxide adjuvants were more effective

15  than Brij 96V and two were as good as Brij 96V across the range of weed species tested.

Table 25

Sample Group Mean kill % all weeds
7 A 72.3
14 A 67.3
25 B 57.3
Brij 96V B 55.0
24 B 52.9
No adjuvant C 16.3

“"EXAMPLE 25 -
20 In this example the rate responses of four butylene oxide adjuvants ofTable 1,

applied at 0.2%, displayed excellent performance when compared to the commercial
adjuvant Turbocharge™, used at a rate of 0.5%; and to tris 2-ethylhexyl phosphate
(TEHP) also used at 0.5%. The herbicide fomesafen was applied to the weed species
xanthium strumarium (XANST), abutilon theophrasti (ABUTH), setaria viridis (SETVI)
25  and chenopodium album (CHEAL) at rates of 60 or120 grams per hectare by a laboratory
track sprayer. Each experiment was replicated six times and the percentage damage to

the weeds was assessed visually at time periods of 7 and 13 days after application.



24 H'J 79.58 16 1J 79.27- Turbocharge J 78.44 5 J 78.13 No adjuvant K

69. 48EXAMPLE 24 In this exanple the responses of the butyl ene oxide

adj uvant syé. o224 and 25 of -Tabl e Xwere neasured-at graiRbic@RbdN-Trate
0 (.2% of -t he-vol une- of t he- spray- sol uiyi onused. They were conpared to the
adjuvant Brij (tm96V, which was applied at the sane rate. The herbicide

pi noxaden was appl.i b ' | r P
al opecuri us rryosﬂléf ?ag’éés&?tﬁlwfsg%%?(g&i tglgtv‘lb% %’Eg&f@él %: ﬁlé% g\%erldahe %t ua
(AVEFA) at rat esTalble 26 3h®ws thb ngaaketidaey ohe blitgiede byida at plvarntaisedyat tarratelof

sprayer. Each experinment was replicated three tines and the percentage
damage to t—?r8%)4&&%1tmra@pa@%%@@esﬁif%lu%ﬂmlgﬁrq@%h?ggﬁaﬁn&tr'é iﬁieli&?’f—y n. The

same st ati ShidiBhalBrBAPPAROKbARhoRaTHRM: 8o b Qi@gggggﬁ%uaggn@&aﬂﬁéﬁigh&f .

Tabl e 25 shows e nmean efficacy utyl ene nts used at a
rate of 9. 2ftedf0.iotwiv.t Tike meat vaiaieindiar exaxdienotogmplacie draup eatleadidyanant Bri j
96V applied at the sa rate. Th an val.ues and a letter, denotin I ch
group each BITEFA ShePBHE el iy DeSHaiHI SRRE 4a e R HeRETTHANSOL ho
butyl ene oxiifguRe thedtientexidd TR affsvestah ¥t dd@BodBhd the IBMAAAT JrhEehakee as
good as Brij 96V across the range of weed species tested. Table 25 Sanple
G oup Mean id thostmif thevasldantd werg 2s @ootiasAr b7t e BEER. 3 Brij 96V B 55.0 24
B 52.9 No adjuvant C 16.3 EXAMPLE 25

10 Table 26
Sample Group Mean kill across weeds (%)

24 A 78.2

7 B 73.6

25 B 73.1

TEHP B 72.7

Turbocharge C 68.7

14 C 66.1

None D 47.0

EXAMPLE 26

In this example the rate response of sample 28 of Table 1, a non-ethoxylated
adjuvant, applied at 0.2% by volume was measured to display the performance of the
15 adjuvant compared to the commercial adjuvant Turbocharge, used at a rate of 0.5%. The
herbicide fomesafen was applied to the weed species xanthium strumarium (XANST),
abutilon theophrasti (ABUTH), setaria viridis (SETVI) and chenopodium album
-(CHEAL) at rates of 60-or-120-grams per hectare-by a-laboratory-track-sprayer.-Each- -
experiment was replicated three times and the percentage damage to the weeds was
20  assessed visually at time periods of 14 and 21 days after application.
The same statistical methodology that was applied in Example 3 was used here.
Table 27 shows the mean efficacy of a non-ethoxylated butylene oxide adjuvant
used at a rate of 0.2% v/v with the pesticide fomesafen compared to the adjuvant
Turbocharge. Turbocharge was applied at the higher rate of 0.5%. The mean values and
25 aletter denoting which group each adjuvant belonged to are shown. As can be seen the

performance of the butylene oxide adjuvant was as good as the standard Turbocharge.



In this exanple the rate responses of four butyl ene oxide adjuvants of Table
1, applied at 0.2% displayed excellent performnce when conpared to the
conmmer ci afyoadigagis Tur bocharge(tmnm), used at a rate of @chi@p8ifbob1tri s

2- et hyl hexyl phosphate (TEHP) al so usgd at 0.5% The herbicide fonesafen
was applied to the weed species xant hium strumari um ( XANST), abutilon

t heophrasti (ABUTH), setaria viridis (SETVI) and chenopodi um al bum ( CHEAL)
at rates of 60 or 120 grans per hectare by a | aboratory track sprayer. Each
experiment was replicated six tinmes andlailh@7 per cent age danage to the weeds
was assessed visually at t+ f

}—La—dasé-s—after

appl i cati on. The same’ st at i-st ¥&tPlget hodEPWHYyy-Visar kihE”dppl i ed in Exanpl e 3
was used here. Table 26 shWﬁﬁ‘Wﬁﬂ‘tﬂryl ene oxi de
adjuvants used at a rate of _0.2%Vv/jovith the_pesticide fonmesafen

conpar ed_t oJhe_adj uvant s triSanple2dyl hexyyl phosplkédt’e ( TEHP) and

Tur bocharge. The |atter two_adj.uvants e appli% at the higher rate of
0.5%v/v. The mean val ues ahgadyvagt er%noti ng whi’ch group each adj uvant
bel onged to are shown along with the standard error. As can be seen the
performance of all four of the butyl ene oxide adjuvants was at |east as
good as the standard Turbocharge andEXAMPI 27 he adj uvants were as good as
or better than TEHR. Tabl 6_Sanpl e Qu il _acraoss 9 24 A
76,27 8 736 20 SRR PSR Re Cor SR At 0 BGH SR EE oS
47. 0 EXAMVPL&idbadjivanhivas exapabetd thie 2rahdhé:es Emﬁat@f(TEHfrpl Bhe?Butpfendabl e 1,
a non- et hoxyl ated adj uvant, lied at 0.2% vol ume_was neasured tQ

. ) . ap : )
di spl ay t heoxids adjpvenhwas mpltea@? aniprplisationcisaRli ke otby vohune ofthe spiay solEpyy ant
Turbochar g€yself $pdredd TRHPAVS eﬁ)fpligd 2°6.5%" & he herbicide pinoxaden was applied to the
weed species lolium perenne (LOLPE), alopecurius myosuirides (ALOMY), setaria

10  viridis (SETVI) and avena fatua (AVEFA) at rates of 7.5 or 15 grams per hectare by a

laboratory track sprayer. Each experiment was replicated three times and the percentage
damage to the weeds was assessed visually 14 and 21 days after application.
The same statistical methodology that was applied in Example 3 was used here.
Table 28 shows the mean efficacy of a non-ethoxylated butylene oxide adjuvant
15  compared to TEHP with the pesticide pinoxaden. The rate of the former was 0.2%
whereas the latter was applied at 0.5%. The mean values and a letter denoting which
group each adjuvant belonged to are shown. The data shows that the butylene oxide

adjuvant was as effective as TEHP across the range of weed species tested.

20 Table 28
Sample Group Mean kill (%)
TEHP - S A 92.6 -
Sample 28 A 91.0
No adjuvant B 17.4
EXAMPLE 28

In this example the rate response of a non-ethoxylated butylene oxide adjuvant

25  was measured at an adjuvant rate of 0.2% by volume in order to display the excellent



her bi ci de fonesafen was applied to the weed speci es xant hium strumari um
(XANST), abutilon theophrasti (ABUTH), setaria viridis (SETVI) and
chenopodiwg.glPym16CHEAL) at rates of 60 or 120 grans peerRashi@edy a

| aboratory track sprayer. Each experiggent was replicated three tinmes and

t he percentage danmage to the weeds was assessed visually at tinme periods of
14 and 2 1 e l,i cation. T anme statisti.cal .,netho 0 t hat
was appl i edg %%O%E@é&rfcpﬁetﬁggd 3 gl]li}scé)glpﬁreelrag9 a Olmemef?lag%ddl\}\‘/san{ Ew?reélan e Cihc acy of
a non- et hoxyhkaiied abutatt 6NeSbydelady UTas herbieadt raésodidn@tveaspple@9britey oM t h
the pesticide fomesafen conpared to the adjuvant Turbocharge. Turbocharge
was appl i ed*afr-Aherams prehectase-by-afahgratory-trask-sprasyer 1o ha weedaspgciss brachiaria—
denoti ng whj j U\ be seen

t he perfor n%‘%(t:]relﬁ(%é [{H?‘lgg%’? lfr%}e[lggil}%@aagj%%g}a%@’\?%’Zygz)gg%g&%lgﬁt e standard
Tur bochayr ge(PTHT®@) éhd dseempitkeusGetofiex s AMKARE). (M)each dase lecdxpedgmedtsGveré Sanpl e
28 A 64.7 No adjuvant B 37.7 EXAMPLE 27 In this exanple the responses of
sanpl e 28 oephicgdihee umesRd BREFSANASE AABES [0HE WESHTIWASATSEH visully
conpar ed t oihE beridds@irhy | Pgad21 @ﬁ@%EQ@&@li@Jr%ﬁP)rheBﬁffle{étc}séi@éﬁﬁ‘d'%n@evaédl uvant
was applied at an application rate of "0. 2% by vol urfre of the %pray sol ution
used wher eaapplisH avate efif)% of thet vodurbewef theeptag Muiteri whergis ovead 20 wassisappl i ed
to the WeedQ gogeci es | olium perenne (LOLPE), al opecurius nyosuirides
(ALOW), setaffa viridis (SETVI) and avena fatua (AVEFA) at rates of 7.5 or

15 gran® per hecriy QnstatisticHd et ddologlythat Kvas RppV&RT in HrafipleX RAL us&iIHersVas
replicated three tines and the percentage damage to the weeds was assessed

visual |y 14 and Tabie Zhshowsithemeapefificacit ofoan upthexxlated bytydernesaxyidegdjuvant
hodol i i th
met hodo Ogycomged%sl"v&?e@ff ?P' ggt}x: tg? Eéd&%‘ﬁc{e&g’so%%ey ggg ggg BFthe%eq' vga% RIS e

mean efficacy of a non-é ene oxi Juvant conpared to TEHP
wi th the peslidredsdie Pittaooxackplied Big0. 5% elhefmédnerafues and a Vedter Qentfimglveiielas t he
| atter was ge;g mean val ues and a | etter denot.ing which

lie 0.5% Th
l?p eac agjtuvant e?onge to are shown. As can be seen the butylene oxide adjuvant
15 was as effective as Tween 20 even though it was applied at 0.2% as opposed to 0.5% for

the commercial adjuvant.

Table 29
Sample Group Mean kill %
Sample 28 A 68.8
Tween 20 A 65.8
No adjuvant B 47.2
EXAMPLE 29
20 In this example the response of sample 28 of Table 1, a non-ethoxylated butylene

oxide adjuvant was measured at an application rate of 0.2% of the volume of the spray

- solution used. It was compared to the commercial tank mix adjuvant Atplus'411F, -
which was applied at the recommended rate of 0.5% by volume. The herbicide

. nicosufuron was applied at rates of 30 or 60 grams per hectare by a laboratory track

25  sprayer to the weed species chenopodium album (CHEAL), digitaria sanguinalis

(DIGSA), setaria viridis (SETVI) and abutilon theophrasti (ABUTH). In each case the
experiments were replicated three times and the percentage damage to the weeds was
assessed visually at time periods of 14 and 21 days after application.

The same statistical methodology that was applied in Example 3 was used here.



group each adjuvant belonged to are shown. The data shows that the butyl ene
oxi de adjuvant was as effective as TEHP across the range of weed species

t est ed. I nple G oup Mean kill (% TEHP A 92.6 91.0 No
adj uvant -Rgefgwfté MPLE 28 In this exgnple the rate resggﬁé@zg}@og%

non- et hoxyl at ed butyl ene oxi de adj uvant was neasured at an adjuvant rate of

0. 2% by vol une i rder. to display.the excellentperf ce of this

adj uvant conpar egalﬁ?)gﬁ ROy e@f‘ﬁfft‘cé&]' Béﬁﬂ?r_"et ﬁtegé}q% j ecﬂ’f‘%&f’gj‘l}'ﬁ‘% at a
rate of 0. 58shpyar¥Plouii®lus W1 FRATHLE beRiclRIALIsLIBN8n WA he 2RPLT 8€ fodmdratRs of -
or Qgrams per hectare-by a | aborator-y-track-sprayer-to )

t he- weed- sp@élewhtseascthe-ticnwes aprbied ot-0.BRADR)e mefingial ues iand g dettpnidpadting . —

(DI GSA), pol num convol.vul POLLCO) and amar ant retrof] exus -(AVARE) .
o ook chouhRR R SARN Rt ebhorielar 0 ATRANMI rd SRl Eat® THel D) -
damage to t@ga WeAHShavaEe BFRHS 6fid¥ adfudhdt Ywadtas Ebo®aPAapl@0s 10fwiich Was asd 2 1
days after application. The butyl ene oxi de adjuvant was applied at a rate

of 0.2% of atcighsr gate than thebutylehe gxide adivvamerkls compaisd20 0wd®)- used at 0. 5%
The sane statistical nethodology that was applied in Exanple 3 was used
here. Table 29 shows the nean efficacy of an unethoxyl ated butyl ene oxi de
adj uvant conpared to Tween 20 with the p&able@i0de nesotrione. The rate of

the former was 0.2% where L_0.-5% The mean val ues
and a letter denoting which gP¥upleeach fdeupanMesalglged to are shown. As
can be seen the butyl ene ox h pvant s as ef tive as Tween 20 even
though it was applied at O. A)alzgjgglpgsedmfﬁo 0. 5% Pg?’ the comerci al

adj uvant. Tabl e 29 Sanpl e G BappleR&n kil | A% Sanpl 8928 A 68. 8
No adjuvant B 75.0

10 EXAMPLE 30
This example shows that samples 29 and 30 from Table 1 behave as adjuvants for
fungicides used against the fungus septoria tritici. Wheat was sprayed with water at a
rate of 200 litres per hectare, the water containing either isopyrazam or epoxyconazole, at
a concentration which enabled a pesticide application rate of 0.6, 2, 6 or 20 grams per

15 Hectare. Sample 29 was added at a rate of 0.2% v/v of the spray volume used and
sample 30 was added at a rate of 0.1 % v/v. As a comparison to these adjuvants the same
formulation was tested without the adjuvant, as a standard. Each experiment was
replicated 12 times and the results were averaged at each rate. Plants were examined for
curative effects. The percentage disease on each sample was assessed visually and

20  averaged across the replicates at each rate. This was converted to a percentage control by
comparison to the disease level on plants which were sprayed using a blank spray

application where the pesticide was not-included. - -

Table 31 shows the percentage septoria control for the two adjuvants used with the four
25 levels of isopyrazam as well as the blank formulation. Table 32 shows the percentage

septoria control for the two adjuvants used with the four levels of epoxyconazole as well

as the blank formulation. In each case it can be seen that the adjuvants have improved

the performance of the fungicide.
Table 31



Tween 20 A 65.8 No adjuvant B 47.2 EXAMPLE 29 In this exanple the response
of sanple 28 of Table 1, a non-ethoxyl ated butyl ene oxi de adjuvant was
measur ed \gb r@{/BpAkI cation rate of 0.2% of the vol une opciheseR@ys2g0! ution
used. It was conpared to the commercigl tank m x adjuvant Atplus(tm4l I|F,
whi ch was applied at the recommended rate of 0.5% by volume. The herbi ci de
ni cosuf uron was —apptied—a ates o —ot+—60—grans—per—hectare—by—a

| aboratory track SBYE/8M to the weed species chenopodi um al bum ( CHEAL),
digitaria sangui nald/fa (Dl GSA) ,Céftkar i @ Vi righingple36TVI ) agsmphuti | on

t heophrasti (ABUIH)__In each case the experinents were replicated three

ti mes and t-he—perceddage-damagedo-the—weeds-Mb—assessedvISvalty-at—time-
periods of 14 and 2 61 days after3§ppl i cation. 8§he same stat'ssti cal

met hodol ogy that was applied in anpl e 3 was “tUsed here. Tabl'e 30 shows the
mean efficacy of a rmpn-ethoxyl atgd butyl ene oxsde adjuvant zgnpared to
Atplus 4 1IF wth the pesticide nicosulfuron. The rate of the forner was

0. 2% wher eas- t he- | af®er-was appliBed t 0.5% TH2- mean-val ues%and aietter.
denoti ng whi ch group—each—adjuvant—betonged—toareshowr—atong—wth t he
standard error. The i data shows that the butyl ene oxide adjuvant was as
good as Atplus 4 11 F which was used atTalddpher rate than the butyl ene

oxi de adjuvants (0.2%conpared to Q0 5% Table 30 Sanmple Group Mean kill %
ATPLUS 4 11 F A 90.4 Zpmsyeomgolk 89.2 No adj uPample 7SammxAVPLE 30 This
exanpl e shows that sanple 9 and 3%01;1{1,%‘11 Tabl § 1 behavglas adj uvants for
fungi ci des used agai nst tRe fungus septoria tri Pi ci. Wiéat was sprayed with
water at a rate of 200 lit2es per hecpere, theoggater corgeai ni ng either

i sopyrazam or epoxyconazol e, at a concentration which enabled a pesticide
application rate of 0.6, 256 or 20 gthns per 99

2 22 88 920
0.6 4 45 54
EXAMPLE 31

5 | This is an insecticide example: it shows that sample 28 from Table 1 behaves as an
adjuvant for the insecticide thiamethoxam against Aphis craccivora. The lower sides of
French bean leaves were infested with an aphid population Aphis craccivora of mixed
ages contained in clip cages. The upper sides of the leaves were sprayed with the test
solutions, 1 day after aphid infestation. French bean was sprayed with water at a rate of

10 200 litres per hectare, the water containing 3, 6, 12.5 and 25 ppm thiamethoxam.
Sample 28 was added at a rate of 0.1% v/v of the spray volume used. As a comparison to
this adjuvant the same formulation was tested without the adjuvant, as a standard. 5 days
after spray application, the aphids were checked visually for mortality. Each experiment
‘was replicated twice and the results were averaged at each rate. In the control

15  experiment the beans were sprayed with water and no mortality was observed.



hect ar e.

and sanple 30 was added at a rate of 0.1 % v/v.
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Actara™ WG25 is a commercial product containing thiamethoxam

EXAMPLE 32
This is a Phytotoxicity example: it shows that sample 28 from Table 1 is not phytotoxic

to soybean, French bean and Chinese cabbage. The plants were sprayed with water at a

rate of approximately 500 litres per hectare, the water containing 0.1% v/v or 0.2% v/v

adjuvant. The plants were assessed for phytotoxicity 7 days after spray application.

Each experiment was replicated twice and the results averaged. In the control

experiment the plants were sprayed with water and no phytotoxicity was observed. The

results show that the adjuvant sample 28 is safer to the crops than the alcohol ethoxylate

adjuvant Genapol 0100.

15

Table 34
Soybean French bean Chinese cabbage
% phytotoxicity % phytotoxicity % phytotoxicity
0.1%v/v Sample 28 | 0 0 0
0.2%v/v Sample 28 | 1 0 0
0.1%v/v Genapol =~ | 3.5 5 1 B
0100
0.2%v/v Genapol 15 10 10
0100
Genapol™ 0100 is a commercial surfactant from Clariant, an oleyl ethoxylate with 10

moles ethylene oxide.



adjuvant for the insecticide thiamethoxam agai nst Aphis craccivora. The
| oner sides of French bean | eaves were infested with an aphid popul ati on

Aphi s craggix@:Ak M xed ages contained in clip cages. pEhg:ppR@ooshdes of
the | eaves were sprayed with the testzysol utions, 1 day after aphid

i nfestation. French bean was sprayed with water at a rate of 200 litres per
hectare, the water containing 3, 6, 12-p aid 25 ppm thi amet hoxam Sanple 28
was added at a rate of 0.1%v/v of the spray vol une used. As a conpari son

to this adjuvant the sane formul ati on was tested w thout the adj uvant, as a

standard. 5_days r spr i C t he i re checked vi suaIIy
for nortaliy—£Hg §%< %éﬂ@%%@ﬁae@ ?Scaae@aer?fe‘}me 2PHES AR wer
averaged at each rate In the control experinment the beans were sprayed
with water and no nortality was observed. Table 33 ActaraTM W5 is a
commer cial product containing thi Bi@f{BOkENORERAMPLE)32 This is a
Phytotoxicity exanple: it shows that sanple 28 from Table 1 is not
phytotoxic to soybean, French bean and Chi nese cabbage. The plants were

sprayed with wat Qhet@lB@lsrtﬁxrtﬁe&f 088 0 baBAt £O Ys 2@ éddEﬁ rlé%fleﬂ@ﬁfﬂﬁé gr the
water containing 0.1%v/v or 0.2% v/ v adj uvant . s wer e assessed

for phyt ot oxi ci t§t hylemmepedefrtis frogp} é(yl%pﬂplslﬁi(mllodﬂ 20Eﬁct$ Qmp)ékﬂmrﬁzx nas
replicated tw cey %l@ltagﬁﬂﬁagg}(&r%%gver %hy?/li 1I n the control experinent the

pl ants were spra otoxicity was observed. The
resul t siosshow t hat the adjuvant sanpl e 28 IS saf er to the crops t han t he
al cohol et hoxyl ate adj uvant Genapol 34 Cena (tm AOO00is a
conmmer ci al %urfa%@%‘ﬁ?o‘l“}d(ﬂﬁf@!f%‘ﬂlﬁéﬂtas dﬁﬁf‘eélléﬂa“étlmiﬂﬂﬂﬁ‘i Q‘awttl%n(lt@ mol es

et hyl ene oxi de. QO@{ ( __conpound_of
formula_(1)_as_a_bi oper?or mance nhanci ng adj uvant RIQ B n[AJ JR 2 (1)
where BO is butylene oxide; and each AO is independently propyl ene oxide or

ethylene oxide; nis from1l X i ; is C4-20 al kyl or
C4-20 alkenyl: and R2 is hyd{@ééﬁhg&(@%éﬁ{&ég‘@]*’%? o)
15
where Rj is n-butyl, n-hexyl, n-octyl or n-decyl; ais 1, 2, 3 or 4; and b is from 9.7
t010.2.

3. A compound of formula (I) as claimed in claim 2 where R is Ce.g alkyl or Cg.13

20 alkenyl.
4. A compound of formula (I) as claimed in claim 3 where R; is oleyl.

5. A compound of formula (I) as claimed in any one of claims 2 to 4 where R is

25 hydrogen or C,.; alkyl.

6. A compound of formula (I) as claimed in any one of claims 2 to 5 which is a
compound of formula (Ib):
R,0[BOJi[PO]w[EO]m Rz (Ib)
30 where (m’ + m’’ = m).
7. A compound of formula (I) as claimed in any one of claims 2 to 6 where n is from

210 8.



2. A conmpound of fornmula (1) as defined in claim1l provided that it is not
a conpound of formula (la) R3( CH2CH(C2H5)  a[ C2H4q ] bH (la) where R3 is
w-butyl, wohgiyiaesi3-octyl or r-decyl; ais 1, 2, 3 or 4pcarsbidgpodiom 9.7
tol g.2. 3. A conmpound of fornula (I)31as claimed in claim2 where RL is
C6-18 al kyl or C6-18 al kenyl. 4. A conmpound of fornmula (I) as clainmed in
claim3 whege Ri 4l n r n any
one of cl ai ?ns onC%ﬂﬁjlwﬁéAf (e)f rm&aﬁ%&@ ggherﬁegr 469 EEH ?ﬁfal\r}ls Z%o Z@S%%d%ld of
formula (1) as cframn®ew i5n any one of clainms 2 to 5 WhICh is a conmpound of
formula (Ib): RIBOn[PQ1n -[EF 111 R2 (Ib) where (M + nf =m. 7. A
compound of formula (1) as clainmed in any one of clains 2 to 6 where n is
from2 to 8. A I inms 2
to 7 ahere s trompgufitotionb T a8 chabedh &y pEBTelintalo J0Rd Fafid T
any one Sof claime=Q. to 5 and 7 where m=0. 10. Use as clainmed in claim1 or
a product as clained in claim2 where AOis ethyl ene oxide.

10.  Use as claimed in claim 1 or a product as claimed in claim 2 where AO is

ethylene oxide.
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