Plant Irrigation Methods FIELD OF THE | NVENTI ON [ 0001] The present
invention is directed to nethods of increasing the environnental stress

t ol erancewof20m/pBant , to met hods of inproving the qualitrgrarsdéenigsel d of a
pl ant crop, to methods of application of agrochem cals having a
physi ol ogi cal effect on a plan v nd t.o S, produced using said nethods.
BACKGROUND [ 0002] The agrochené@%ﬁﬂ¥ﬁ@8%ﬁgﬁﬁ§§continuaIIy seeki ng net hods
of inmproving the gromh of plants. Chemicals are typically used to contro
undesi bl ® OFOBSE @SVENRTICON as i nsects or vegetation (e.g. weeds or fungi)

and to e pl ant rowth viding nutrients t her eby

i rrprow[(ﬁ(bmgﬁié‘ed’rr%?ﬁ(nﬁm ?ntmndﬁgﬂgec%f%@oéftﬁgg HeNFERTNG Befinvis m%ﬂ'ﬁ‘é@séaused
by ext aslBrincé a4 plapt, $¢/fdtHRYs BF Wro@@@fh%qu@l‘tybh@/o’r aielﬁ (ﬁfa maﬁtrdr@mcs, t he
grow h of a plant is affected, often detrine % B'ﬁ‘Bl ant's own

r espondB&iheds ehapalicaipn ehagrpeemisals Nadeg aaeyslale@'sr'seﬁe F@BE & to such
stress Cfmt@@@d@kj@@tng s@msmbmydia vari ety of nechani stic responses as
protective nmeasures, with a resultant adverse effect on growh,

devel opnment, and pr oductl vity. Significant losses in quality and yield are
commonipacksrROve [ 0004] Aci benzol ar

(benzo[ th| adi azol carbothioic S-gcid enzol ar - S- net hy

(S net rﬂ?ll? 2255 ﬁ?cﬂgi"c@e@]‘iaﬁ|”QH?%2%‘F%““7“%'¥FSS‘E'H9 8%?1”53%3 Oh P RY B Kiey BWE‘ of

(3-al | - @he?imcblerawtybrcamusedltobom&xjhd@ar,abarspeabargucaebImsat:@rcﬁ that are
used for contr fun cteria. Plant activators are subst)ances

|11 n a

t hat pr89%t€f'°rb€a91t"‘ée a5 oa@m@amﬂ ﬁ‘gp"toﬂlﬂt? PlaRFERED (RetHYRreHding gHiNFat) pest s or
di seaseserebPRPOVidY threKaRMGT plants.
((RS) - 4-cycl opropyl (hydroxy) net hyl ene- 3, 5- di oxocycl ohexanecar boxylic aci d),
its ethyl ester trinexapac-ethyl, prohexadione (3,5-dioxo-4-
P o %%?ﬁ%sﬂ}?ﬁ@?&éﬂ&?éé%é&e 85isdY b5 ushiclfidl BRRYE SuctHE PlaRth AR bPtt r azol
chl or bpbaré(rqf nytrignts. tiergsewth 1of 2-plartisiaffected; piterydgtrimentaly, dvtthgplanirigwn
t ebucon to external tal stregs f Wh ted to such st t

'RS) - 1- 58 IngerzsoFc))heé(nerna envrrcgpmen % S re§s afli)l-rsl ¥ EntSPE)Jg(%g osuc s re s cpo(ars]t an- 3- 0
1) and nlﬁats;@lﬁ@jgbpela(letypgm@pjgmstlc responses as protectlve measures Wlth a resu tant
yl met h%@?éﬂ%@r@aﬁgﬂh g%\)ee Oéllr%) Ié?%:‘éuacéylall %mﬁceam FSO%|é Iﬁl?’lut]dor/ gnd
G bber &1dlqd gregeonnondy gbssiiyadohor none that pronotes growh in plants. WD
2011/ 153442PCT/ US2011/ 039082 [ 0006] Tri nexapac-ethyl (TXP) and
pr ohexadi one-Ca are used for plant growth regulation in cereals, especially
in \Aheqooo4amabuttemizasiao<@>pam[e12mﬁhmkjmallesboarsetduoicns-abihg acieagsaedmeitfyl ¢g-owt h of

war m and cours S farns esi denti al

wns - 2 g Prafst b eloledas e S SR Rele), S DR BB LgTent owi ng and
grass denpgthiagole Thiedineitie), bed plarst apydtosdhdiiarg usatidr seit@ylieysurgghdngr anul e
spread 0 Pac| obut r azo used a ay ..o e plant crops
oF " or ndRETA! & AR ac BRicRap e Paeptin Dot Pt oS by R RIRY ARt Pover 5.
It is ahahanised dgginat festd atcﬂsetaseseduce shoot growth and has been shown to
have additional benefits for trees and shrubs when adm nistered by soil

drench or soil injection nethods, including inproved resistance to drought
stress, [0 N@lhe%;%%'ﬁ(ﬂ%&ﬁl%op%ﬂﬂ(m{”drbﬂf)m%ﬂ@le’ﬁéb §-@f6ﬁoé%l&@kar€é@§rb‘é§ﬁker i al
pat hogens and enhanced devel brous roots. (WR Chaney, D. M

M ckey 3510 it stoyl paler t””ﬁm?%cﬁ*@é RsPlg2divee B3.61iuWhgsi naper s/ 028. pdf ) .

propionylcyclohexanecarboxylic acid) and triazoles, such as paclobutrazol ((2RS,3RS)-1-(4-
chlorophenyl)-4,4-dimethyl-2-(1H-1,2,4-triazol-1-yl)pentan-3-ol), tebuconazole ((RS)-1-p-
chlorophenyl-4,4-dimethyl-3-(1H-1,2,4-triazol-1-yImethyl)pentan-3-ol) and metconazole
((1RS,5RS;1RS,5SR)-5-(4-chlorobenzyl)-2,2-dimethyl-1-(1H-1,2,4-triazol-1-
ylmethyl)cyclopentanol) are gibberellic acid synthesis inhibitors. Gibberellic acid is a

phytohormone that promotes growth in plants.



[ 0008] Neonicotinoids are used as insecticides applied as a spray and/or
seed treatnent to protect plant crops frompests. Beside the insecticide
ef fects awmo 2bagissa20t hers, thiamethoxamis used as seedPCTABROEOB908D
stinmul ate the plant gr owt h. [0009] St obi lurins are used as fungicides

applie treat 0 protect pl s from

o e s 0N FBp A S R P e g ot o Lar e ot B SRR IBRS T
conpri s;er@lsgleytb@il’u_uy rmw?eaftaatth frinexapausehyl I3 disd lisedsof e n'namegememlrtg grdveth
guantity an ality of fruits or iculture or
o culcl wREN aft e ke fenioiss eRol sHERS P8 (B SosentA B P E Lo ¢ ne
appl i caréamtr@tewlhﬂ@thg trteheeerdofot Beqfenpmanirg) dnd dgtasgclippihggahe Giatedal &Pr ay
appllcatlfn in or qer to inhibit insect infestation. [0011] There is a need
for add@PPIEhy 9Tk %gyerglanggéqqu °RIF99F T'he environmental stresses
experienced by plants in order to increase their tolerance thereto, and to
i nprove the quality an ield of a plant crop subject to those stresses.
SUMVARYOS ] FaElobNiaaqtr @%['@9&% agq Sleé¥ 08 ifhplpRY %@W%/Oft%@ﬁ‘tn?rﬁﬂﬁ@nﬂ hat the
appl i caig Ol refuRYISR REIR 3hd RBMURE Fovikhy Sitdl 884 G&ld @Jérﬁéﬁstﬁb Rdiéant, in

the irrigation water, increases the tol erance of the pllant to environnent al
st r ess@8oplgsawiniang has beepishewn & kayerpdditionalienetits fenieaes gdishtups MeNor in an
| ncr easpghidtildh by PSRN cH SRR WEARAL/ AATNAZ h RIS rebepbdiodl y, 0 a
first aspect, theé present inven provides a neth i ncreasing the
envi r orhelahaptressy darker gpen leaves, @fOtQCt@PﬁS?'”éb‘iﬁﬁTﬂq %’l”@l@ etnﬁé’aéﬁ?ﬁﬁi REARGISASOf one
Or NI §naYhASHER d‘e%l%ph@ntt&%bﬁitﬁ%otk (. BAEh SR WL IR MREY SAHSRIHDIL
agr ochem cal has a physio ogl cal effect on the plant. [0014] Agrocheni cal s
posses sHEERISELS 5 [THPE qp/0ape8@28.pdlhi ch are considered particularly
suitable for use in the net hods of the present invention include, for
exanpl e, plant regulators, plant growmh regul ators, plant activators,
nat ur al[0G08d Nopnichtndids wteatsted heimsenigzidesarplied ana shayraoder aaedygeatinshsto
Certai t I | fd L nore of these
or 1 or PSP G B e B D e, o B EF
DESCRI mamtt@ammummd[t@et@ntmaetlm@atenne petgomied the i nvention in
general terns, reference will now be made to the acconpanyi ng draw ng
wher ei n:

[0009] Stobilurins are used as fungicides applied as a spray and/or seed treatment to protect

plant crops from disease.

[0010] European patent EP 0,220,514 refers to compositions comprising phytohormones
and their use in methods for increasing the quantity and quality of fruits or flowers of plants in
horticulture or agriculture. International patent application WO 2005/018319 refers to the
application of auxins to the roots of plants by drip irrigation or spray application in order to

inhibit insect infestation.

[0011] There is a need for additional methods for dealing with the environmental stresses
experienced by plants in order to increase their tolerance thereto, and to improve the quality

and vield of a plant crop subject to those stresses.

SUMMARY OF THE INVENTION

[0012] It has surprisingly been found that the application of an agrochemical having a
physiological effect on a plant, in the irrigation water, increases the tolerance of the plant to
environmental stresses resulting in a plant crop having an improved quality and/or in an

increased vyield.



[0016] FIG 1 illustrates soybean plants grown in pouches. On the |eft-hand
side plants treated with ASM and on the right-hand side non treated check
pl ant s DBVAILEDSBESCRI PTI ON [ 0017] Particul ar agrochem earascansswer ed
suitable for use in the nethods of the present invention include t hose each

i ndepe ly. sel ected mth ro onsistin Ant cIofibric
e a0 Aol fEn D6 Bonaer Y SRBsnep Bot Rk 2 erY §e09d) nep.
Di chl ortips enyiroheeotat stpessltélé;aanAf aNmphtdmﬂ)risfrr&ﬁtbetaamodeon aimmpdrnrimbeneaceti c
acid, 1-na thoif" th oxr ergl Gt ach ; asrsw(iml alpn rhatleI 59 ium
napht h SRR sz %r}‘l“)op a&i RN HEC(2'P° JPRAEHI T, %?.a PIROZE4t i n);
Def ol | &ffest drctak plan cyanam de, di rret h| pi n, endot hal , et hephon, nerphos,

met oxur on, pentachl orophenol, thidiazuron, tribuf os); Gowth inhibitors
(abscisic acid, ancym dol, butralin, carbaryl, chlorphonium chlorpropham
di kegul[é@14] nguomTtenéddlmposfsbsmmg plant m1ysibtmga:|a1 ef&gcts;]w\idh@sda nensidesepyr i nol ,

j asnoni ¢ .ac i de i,pract an r.ohydr o} asnon,

b opharreriaoist O Ba e ke ERand Hstredt MBI AN ppod ipateEntle

chl orf Iplamar@u]atdspblhﬂrgjrbmﬂheaglhlatofé uraenmtt]vators ellau;tairmzicsy&thehreplemMazol e); WO
2011/ 153442PCT/ U 039082 ow tar dant 0z de,

L ur pr TRHGTES. ART PAIAGEONS 26 aRNe Pasat e Srtede Gt Do b SRR & oue
st i nul daléirane(dnmass iohthlesel eritefimaod planf gmwtronegulla;dmxmpaxﬂlculahnmy&icmoan)

Uncl assi fied plant regulators (benzofluor, bum nafos, carvone, ciobutide,

cl of encet, cl oxyfonac, cyanam de, cyclanilide, cycl ohexim de,

cyprOSLBRIEﬁiEIESCI%IBGK})mmo'ﬁeE DRAWING ozat e, fenridazon, hept opargil,
ocar,

or onexde She 2 PdhirootBpR B Ifvert 7 B BrpRERFs. FRiraER s

the accompanying drawmg wherein:

[0016] FIG. 1 illustrates soybean plants grown in pouches. On the left-hand side plants
treated with ASM and on the right-hand side non treated check plants

DETAILED DESCRIPTION
[0017] Particular agrochemicals considered suitable for use in the methods of the present
invention include those each independently selected from the group consisting of:

Antiauxins (clofibric acid, 2,3,5-tri-iodobenzoic acid);

Auxins (4-CPA, 24-D, 24-DB, 2,4-DEP, Dichlorprop, fenoprop, I|AA, IBA,
Naphthaleneacetamide, a-naphthaleneacetic acid, 1-naphthol, naphthoxyacetic acids,

potassium naphthenate, sodium naphthenate, 2,4,5-T);
Cytokinins (2iP, Benzyladenine, kinetin, zeatin);

Defoliants (calcium cyanamide, dimethipin, endothal, ethephon, merphos, metoxuron,

pentachlorophenol, thidiazuron, tribufos);

Growth inhibitors (abscisic acid, ancymidol, butralin, carbaryl, chlorphonium,
chlorpropham, dikegulac, flumetralin, fluoridamid, fosamine, glyphosine, isopyrimol,
jasmonic acid, maleic hydrazide, mepiquat, piproctanyl, prohydrojasmon, propham,
2,3,5-tri-iodobenzoic acid, morphacting [chlorfluren, chlorflurenol, dichlorflurenol,

flurenol] , tebuconazole, metconazole);



Pl ant activators (aci benzol ar, acibenzol ar-S-nethyl, probenazole);
Salicylates (salicylic acid, sodiumsalicylate); Jasnonates (jasnonic acid,
met hyl | asoonaiE344ei s-j asnone); Pl ant pepti de hornones @Es€yAatSel039082
CLV3/ESR-related (' CLE' ) peptide fam |y, ENOD40O, phytosul fokine, POLARI S,

Rapi d Al kalinization Factor, SCR/ SP11. UNDI EQL | A4/ .L1, inflorescence
dof i ci ent | (oIRBCLILArERS (PO heeTng oo P B meU A e Ry agd!
Triazol es; $ttepdhadisjunicenazoteg; Nitri c oxi de donors. [0018] Particularly
sui t abl e agrochem cal s include those independently selected fromthe group

consi sting QfroRfH QRMARLAT (braR&hBRRZ Ao K ImERRM, thibmkRRapac- et hyl

(TXP), azoxystrobin, propiconazole, thianethoxam and pacl obutrazol (PBZ2).

0019] A t . ticul arl j.t abl hem cal s t her ti d
boxyst rob repasheh b ssuoR (eRgfict REGNSTohy Sttt B QOB and
i n parti cul aloxgaxy,styamanidaneychbide] @920heximidleadypriberdntiaé, epsgaiseds, f or

use in the t hods of . th resent inyention na e inthe formof a
nor ochen calyy e Mg retiagt Bl PetertBe, foubbeoe Jrib Sissidess a
cation, whi ehethSsuifoea, @obeadap! gdiahon,tdirtofen tribgentiidirel, ftiigxapacethel); sal ts
for agricultural or

Plant activators (acibenzolar, acibenzolar-S-methyl, probenazole);

Salicylates (salicylic acid, sodium salicylate);

Jasmonates (jasmonic acid, methyl jasmonate, cis-jasmone);

Plant peptide hormones (systemin, CLV3/ESR-related ('CLE') peptide family,
ENOD40, phytosulfokine, POLARIS, Rapid Alkalinization Factor, SCR/SP11,
ROTUNDIFOLIA4/DEVIL1, inflorescence deficient in abscission);

Polyamines;
Strigolactones;
Neonicotinoids;
Triazoles;
Strobilurins; and
Nitric oxide donors.

[0018] Particularly suitable agrochemicals include those independently selected from the
group consisting of acibenzolar, acibenzolar-S-methyl (ASM), trinexapac-ethyl (TXP),

azoxystrobin, propiconazole, thiamethoxam and paclobutrazol (PBZ).

[0019] Among the particularly suitable agrochemicals there may be mentioned azoxystrobin,
paclobutrazol, trinexapac-ethyl, propiconazole and ASM; and in particular azoxystrobin and
ASM.

[0020] The agrochemical compounds for use in the methods of the present invention may be
in the form of an agrochemically acceptable salt. Agrochemically acceptable salts possess a

cation, which is known and accepted in the art for the formation of salts for agricultural or



WO 2011/ 153442PCT/ US2011/ 039082 horticul tural use. Suitably, the salts are
wat er - sol ubl e. References to agrochem cal conpounds of the invention herein
shal | be weenadssa2al so i ncl ude agrochem cal | y accept ablpeTamsbaig/089v82 eof .
[ 0021] The agrochem cal conpounds for use in the nethods of the present

i nvention. e applied as sple ingredients r alternativel. each agent
my e ONCURar Geytg, B8 3 & il i e et S ATbiE

agr ocheompalihgs eftloepiveritlon hdirdinehdll lor desaned eralsdRletledeageshdmeiceliyn t o t he
agrocheni cal, .compounds.of the invention or conponents conprising said
conpour?&ge@ﬂ%{?lsgﬁsetlﬁﬁreegﬁed to include the conpounds as sol e ingredients or
agrochem cal conpositions thereof. [0022] A single agrochem cal having

pl ant ol ogical effects nay _be used,in the ods of. .t he present
Pvent RO Areaiefdhefise EodpdBNe AR ahrsme B e P sl halh RS

four, sapplieday cdagretidnds, oagltdreatiedd eatinagdnt neydatin tHesforrh wbaror nor e

agrochem cal s. havin | ant _physi ol ogi cal effects ar ed, said

20 ocheRaar Ty erneb st e Bai §ht el fEM o B

conbi nReferntdsdrezein to theclyrageoidat noropbunda\of be iappitivedr domeatdnys as separ at e
conponents .or as..a mxture of the twy., References herein to a conbination
of agr SEMBAPEGSEALLUIPRY G Lkt bSh%&F‘%ﬁé%i”@@l °Ji EpRoun RESSBE’é?QFFQE”tS
enbodi rmeaymchéraicabdomisiibhs bheretdened to i ncl ude the agrochem cal s as
separate individual ingredients or as m xtures thereof, or agrochem cal
conpositions of said individual ingredients, or mxtures thereof,

conpr i §0082] snsiagle agleehemahl yavingreadtaibly sioldgicalesftecrmayabe usyd in [ti0@8ihods a

further .aspect, .the presegnt i.nvention .provides a nethaod of reduci damage
to o pieARRREE s By R A DS L kOReBATRE T 5o B PRI SPahs PR G o e
t he appucit agiooheroicale meaydre mmde 1@ trecnieenthattive & ehae bgbchemitaBdiabimgztdrar ,
aci benz%I ar ne éI'XP azoxyst roQi n

t

o oot S arBls R, shid AU ARAREI by b Apbusc RIS (111 gati on
wat er \skequaitial\sai alcagbiogtitenthe@bf. Heeschaagpdohemidab giaydle apbfietdirantly bhe pl ant .

[0024] In_a. further as t, | Nt phvent | rovi des t hod for
o ovisEP i uen G B RS i iy BLFE TR0 REERIcRS e R bt iade B Y one o
nor e aguorhemica wvewg BaritedydiologicalcfieetszaddspecHicidodndmhents Beraetf yhlall bAS M) ,

trinex -ethyl  (TXP Zzoxv.st raobin opi.conazol e,. t.hi t hoxam and

pacl ob EPaBIC et Tid aq RERENELS & sPharBle BT RTER e SR PE HIRUAR, ocheni cal
has a phereofoboagroetiendtdl eompositierseof ph@rindivif 04 2igredients, drumikioers thspett , t he
present i nvent i r ovi d.for. inproving the yield of a plant crop
conpri sy Y'?'Hé aﬁ%ﬁ?%ﬁé@%ﬁy %?Crgﬁﬁg?eo?'ru%tréerr%g%&chem' cals selected from

aci benzol ar, aci benzol ar-S-nethyl (AS M, trinexapac-ethyl (TXP),

and padn G 2 sYineE Badc e PRSI IRRARDT pRIRERE REEB PR AL naldb S "oxam
agr oc heptent adudedoyaonetoy siwé egvicmimentd] stréssofactohse coangding fh@GPlicdtion af dbne t her

t, th t. i t 0 d th ' L | ant _vi
ashect o Hisi B cAB BRI X ReP IO ARLAERE, MhRpol 0o
aci benzathyh(TXR)caimemsgtodbir, pSpieinhydle (tABmMEthoxam aveixpgeinbutint (PBANPYhe plant

t.r.obi n, ' hi h I . (PBZ) in th

SIZ g)r(\%/ > i'r;r'glla)%o&t W%rﬁp\&g%rgﬁas\zﬁﬁdeggpéh e!sng?a‘jthgg)ré}? H@%gggsp%@g P{’)ﬁ ?Sf?o s|a|n(t01 ogi) o Ialn ef fe ect
on the plant. [0027] In an additional enbodi nent, the present invention

D o TR bR A AN R AP Bt QA
azoxystaf alpiant cpacootpusing 2tvd apgiicativexat|pae oetrioyd agprignicaln aelebieddioc
acl ben%%,b%rn%lgp,a %g%énﬂo%r-tél%emyfi&t&\}l)f {rfn%%da%petmt(ﬁ@), azoxystrobin,

propiconazole, thiamethoxam and paclobutrazol (PBZ) in the plant irrigation water wherein

said agrochemical has a physiological effect on the plant.

[0025] In a further aspect, the present invention provides a method for improving the yield of
a plant crop comprising the application of one or more agrochemicals selected from

acibenzolar, acibenzolar-S-methyl (ASM), trinexapac-ethyl (TXP), azoxystrobin,



[0028] In a further enbodi nent, the present invention provides a nmethod of
reduci ng damage to a plant caused by one or nore environnental stress
factors, wonprivsa4ag t he application of an agrochem cal ®elrasted/osgem
azoxystrobin, paclobutrazol, trinexapac-ethyl, propiconazole and

aci benzogl ar-S-nethyl _in the ant drri Lon water. .[0029] In a further
eboat TECorERRE T Bmsifoe vt Ptetkiaer Bl % bo rgatorhe Bt Phg e

gual i t wawfagiogheatital ba®p pbgsipogisalredfettmn thpplantat i on of an agrochem cal

sel ected from azoxystrobin, paclobutrazol, trinexapac-ethyl, propiconazole
and aci benzol ar-S-nmethyl in the plant irrigation water. [0030] In yet a

f ur t he{OG26D ol o riettter atpext,fhe peasent invetibn provizles\a rdethod ofieighadnd plant vigouovi ng
the yield 9fina rpl ant. Grop CR"§Fi Si ng i me rr%gﬁl i clatti ir %f N -agr Pchem’ cal

sel ect é&mPan?ézeoiRPs?? (9bi°r§,° % cSbLTI LG ?us%%g e ARA™ Sr’opi conazol e
and acidsibenpdlarS-Bratietl (ASM), rirtdxepgud-athy| (TKP), gabxysirobiat gopich@Bl, 1 n an

addi ti gnal enbodi nent he t jnvention .provides a nethod of inproving
o ant JhgBeea e Sergb UL i T e R el ect ed T om

az oxy stagodmhemiqahbasod physidedical effectexapaplaat. hyl , propi conazol e and

aci benzolar-S-nmethyl, in the plant irrigation water. WO

2011/ 153442PCT/ US2011/ 039082 [0033] The nethods of the present invention
are app0i2rabh entadditional eyediofentrive p@sertritantist pesiet ahethog bbintreasiyg

experi ence. ollruF]i ng, i t.S Sgr,[ole t;] eTpe [TEF hcg)nqlsr.sor}c thgea gﬁceﬁentfeimnventri]eonI re
consi d&PeEM TS BETEAPTTRUPRANG® SLT PERF €TSS e ARENGEPLAELSFRITANERd by

t he pl aetectes fadm ataxystsdbirg aclobutrazos prirexbpac-ethiplo diopiEohazddendratibedslanf t he
presentg | nﬁ]epi}]it%l arg raapllri]ca eIre when the abiotic stress experienced by a
pl ant dsu'r'nle g I'ts Blao 'S H’laou'ght, fl ood, excessive tenperature, |ow
tenperature, frost, excess sunlight, insufficient sunlight, w nd,

i nadeq oil. nutrients essive .soil. salipity, air | l.ut.i on, soil

ol | ut TOtEeba ey ler slmotFres e PRsKSt Bt Bic RS Bty Breplend « 261 v,

t he st rdasmgexpepianhcaded dydnewyinaore erdengientl seegsebetbs; eoropridimgthe, or any
conbi natipn.th of . [0034] Accordi ngl in.a nore, specific enmbodinment, the
or esencPPuht PET porabia e SRR Yot Patn TGP RESE S FafRRET LI ot s

t ol er amprepiainaaolplaadtacibenpiiarss-ngptiyhe tap plant atigadion efatexn agr ochem cal sel ect ed
from azoxystrobin and aci benzol ar-S-nmethyl in the plant irrigation water,
wherein the stress experienced is drought, excessive tenperature or frost,
or any [0ea%hilmatfurtrer ehdodinfent, Mos pregsanttinvantian psovides ashetbed faexpenoviepdies | s

drought . _[.0 I furt her re cifi i e sent
vent (R0 PR plaeleBercdrRaSha Y el Btk i S a g R R T et oL BBER G by ome or
nor e erazoxyeirokint pdclaiutresd, triaetapas-ettoh ppopisinagole ked apipenzadi-®medtyl anthe
agroch%ﬁgn?ﬁlrigaqﬁ)ln%att%d from azoxystrobin and aci benzolar-S-nethyl in the

on wa

pl ant i'rrigati er, wherein the stress experienced is drought,
excessive tenperature or frost, or any conbination thereof. Most

partic he [ eSS, e rienced is. drought. .[ 003 In.a further nore
b et er OGP n SeH R Rb S TR PR F TFert e Rt sorece sl B Mot vt ng
t he quahe yigldaff aglit ardp comypisingriipe agplicgtidrne’ aapyrocheticah seléctad fragr ochemi cal

selected {r az0x tobin .an i henzol ar - S-net hyl_ i n e pl irrigation
vater, SnRerlPhR O 8 ARG B O e ek Butd TS BRI o
frost, ptantéarigatoomaterati on t hereof. More specifically, the stress
experienced is drought. [0037] In a further nore preferred enbodi nent, the
present invention provides a nethod for inproving the yield of a plant crop
conpr i §0081] timen apgitiormd embodiofend rihagresemamvention pelvigles @adnéthodmiimprardrig obi n
and aci be lar - S- vl in th t_ LI i rein.the stress
experi Hrzacngg%%'r%&%h@,th%%gkglﬁ@g&?&& q réé‘r}eﬁﬁ%alggle}fé\@égo,m %%r&%lsﬁi?%én()nbi nation
t her eofpaclvbstrazogttinexapaa-ethyl, plopicotazdsamkpaberenized-msthg auigbplant 0038] I n a
furt herirrirrgtriot?1 \B%tgi erred enbodi nent, the present invention provides a nethod
of i rrprogl ng pfant vigour conprising the application of an agrochem cal

sel ected from azoxystrobi n and aci benzolar-S-nethyl in the plant irrigation

water, [m §h Q fﬁrliheer%%;:r)ezec?,sthe present invention provides a crop produced using a method of

the present invention.



WO 2011/ 153442PCT/ US2011/ 039082 experienced i s drought, excessive
tenperature or frost, or any conbination thereof. Mst particularly, the
stress exwoennanced2i s drought. [0039] The term "increasiPog/ush@ys®ir” of a
pl ant nmeans that the yield of a product of the plant is increased by a

measur unt, over..the viel.d of. the same duct of Iant pr oduced
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swtabl e |rrr£ugat| ntrrert rrllod mg)/n sures that the one or nore

agroche%tpe%ra %8?1(5?%’ S %’ﬁg oo éeoFm zosphere or is otherw se absorbed

by fthet_pl antb Lgr exanpl e, tIocallsed |rr|gat|on spray |rr|gat|;)n drip

irriga u erlrr a on ectio
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nore agr.o pneam Cﬂ\er 8¢ tor ttE S éthoxdse Or]:c tdhedlp ent i nvention may
vary wChiPA V\Pd 5§ i %IJe?)é/ g o?l $HE [?/ g9t Y08 t he specific
agrochem cal, the nature of the soil, the nethod of application, the plant

to be t he n i.C_con n factors
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I n one enbodi nent, suitable rates and application timngs for the
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experienced is drought, excessive temperature or frost, or any combination thereof. More

specifically, the stress experienced is drought.

[0037] In a further more preferred embodiment, the present invention provides a method for
improving the yield of a plant crop comprising the application of an agrochemical selected
from azoxystrobin and acibenzolar-S-methyl in the plant irrigation water, wherein the stress
experienced is drought, excessive temperature or frost, or any combination thereof. Most

particularly, the stress experienced is drought.

[0038] In a further more preferred embodiment, the present invention provides a method of
improving plant vigour comprising the application of an agrochemical selected from

azoxystrobin and acibenzolar-S-methyl in the plant irrigation water, wherein the stress



[ 0046] Typically, the application of the one or nore agrochem cal s
according to the nethods of the present invention can occur on several
occasi onswounimgs44be grom h of a plant up to the harvestPtCTlise010/089082 nOre
agrochem cal s nay be applied once or on several occasions during the growh

of a plant . dependin n the.plant and circunstances,, .faor a to 6 or
T vo b BB RBR AR e il Ao o B B AUE o Bleo P e R st car Care
appl i catrtoolaripttes stess dxperieaed iepugletat i on. [ 0047] The met hods of the
present invention may be used for the treatnment of any plant including, for
exanpl e, cereals (wheat, barley, rye, oats, nmaize (including field corn,
pop corfe03dhd hevert "icdeasing theyisld"sd aghamnarads thedt #ecyleld 0d p pyodubkeettth plagar

beet and. f odder, beet).: | egum nous pl.ants ns, lentil eas,. soybeans);
o ot nrereraney S Rlrebu e ST v RO VBt B3R Sarar PRk s AR 1y
cucunberoqicadusdértiae saws corditanshbutsyithoat thapplidatiom ef the @nnbingtatst on, fl ax,

e, AP S Lt SRS U BRGNP SR

crops (OEthandtablyfifdiniore seikshly 2%bbetrmdre @aably 4%eormurs.e Evers inoreosuitabiyris al s
(flowers,. shrubs, .broad-|eaved trees,and,ev eens, such as conifers); as
el | e Br R L S oL R IO AR A S8 e b vebor 1§ a5y

caneberries, cranberries, peppermnt, rhubarb, spearm nt, sugar cane and
turf gr, i ncl udi ng, . for_exanpl.e, coql -season turf qgrasses.(for . exanple,
bl ueqr 10003 Tredg nRyinarpar BB usel i1 86 000 (e B BRI ey BT Oh g
bl uegr diss plaRo@eight) arited panlcanopamdtkaviblal egpes sndePoaamocymtdssznlof }heaad

annual RO TR IR nlp (BB SR SRS SR T wbd e Moty

cr eepi Mg BNt JIALECE RYIBRPYEY BLf TSR ELIR A TOfcoal] TR g PALS AT ost i s
t eni us obiHeat plant, pratkicee undbarthgsass cOrdjliast bst vathouhthe lapplicatidn oettieop ( Agrosti s
al ba L. inb?ne cues cé)'r:o‘?ﬁtféctﬁgl"e) ntschehtigrs] tall fescue (Festuca arundi nacea
Schr eb. S MmEadGW F8EC e ( BIeRA BY AP L.) and fine fescues such as
creeping red fescue (Festuca rubra L.), chewi ngs fescue (Festuca rubra var.
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parti culvet,loy nsunubkiblgatibroror ahe combeiadtienthe@of.cr ops, such as field crops,

fruits, vegetables, nuts (particularly peanuts), berries, tropical

pl antations, ornanentals and others, such as wheat, barley, rye, oats,

rice, 1@042¢,n sepgtiicembedimsnt, thené mag bepeardgionsd giréwies, subapégcendripteandd, poppy,

sugar - fodder - .beet, cotton, flax, henp, jute, sunflowers, castor oil,

groundﬁﬁﬁg?e %‘F '?rfgt?t'gr," t obacco, sugar cane, apples, pears, plunms, peaches,

nectarines, apricots, cherries, oranges, |enons, grapefruit, mandarins,

ol i ves vl hops | nonds, wal nut. zel nut VO 0.. bananas. tea,

cof | oo 0B e o8 ne e RARS o APo kB o P ErP Lt P PP AP e 6 s,

rk alspbe rthe eethodk at!hlemresie:eﬂ; lnvtemiidmanday vdre iithioeyidaipés argdjdepeTndb:)agIBtypé:bf nese
al e, rr . S rs, r, ns,

papr | kel Bprdit 23R, B8 Ren s EHIB Shf n & AR Rlgn SAMRRRN, s RN ) oo

be gendiei atrbedriei dreeding[ditvd¢ cdrititiqns esehndthémfaetnts gnvemey bygheisethadrofal |

types of soi.l. . i . J | | igh pH soils, sandy-, clay-,

| oany, agpﬁc[a;t/loré,otb%]g%gﬁ%\%ﬁ?l%%!l%r%a%o?%]gﬁ?rge%rﬁ}ér soils. Suitable plants al so

i nclude plants that have been rendered tol erant to herbicides |ike

b i | f herhicid PD j nhi bi tors
P by 04a SpaRaty Bbaltah G aaM a5 Ghonl SR bfient (60 sir on.
EPSPS (Hecinm(hapysuiiahyy freini dq toelke a3/ osgpb atiabiyindrh 28¢ Yo 600Y di.thar st nEse

(glutamn nt het i nhi,bi t,or PPO (pro - phyri en- oxi )
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engi nedommup (1A 56y 20p0@ /dfa, and thepratehettappbcatibe ehplestrabtivatdr is dloer Sato G0y /

i mdazglinones (e.g. inmazanox) by conventional nethods of breeding
(nutageﬁésis) is Cearfield(r) sumer rape (Canola). Exanples of crops that
have been rendered tol erant to herbicides or classes of herbicides by
geneti c engi neering nethods include gl yphosate- and gl uf osi nat e-resi st ant
mai ze varieties comrercially avail able under the trade nanes
RoundupReady(r) , Herculexl (r) and LibertyLink(r). [0050] Suitable plants
al so i nclude plants which have been so transforned by the use of
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[ 0052] The nethods of the present invention as defined herein are
particularly suitable for the treatnent of crops grown for agricultural,

or nament aWQ 20r1/f5844@st ry purposes, in particular, irrigatred/useoifilosmded
crops. Suitable crops are soybean, maize, rice, cotton, vegetabl es, banana,
j atropha, ornanentals, and wheat; nost suitable crops are soybean, naize,
veget abl es, and wheat. [0053] Accordingly, in a yet nore specific

enbodi f@5] b bee pmbserntent suitatile mteq)artn/zhpiﬂasata)nrttmﬁhrgmfoofhei awwochesiiculs tdeel
environ ntrr?v et e Oto er an cearo | Z H Sga : n?r IVsi ngtrt]éte
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or jatmbmﬁw. Nbst suitably the stress experrenced is drought and the plant

is soybean, numize, rice, cotton, vegetables, banana or jatropha. [0054] In

a further nore specific enbodinent, the present invention provides a nethod
of redy@i4ey Tgaicalye tHeoapplicationiaf thegarteeat mmrermgcrmhem«:balsyaaaneirrcgtomme methods
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i nventi on et odfor improving the quality of an irrigated crop
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pot assranmcbymmmhagrpbatkymh@rﬁémes (Papgaiéie), Sl Awustindgtds$, copper

sul fate Cu504, zinc sulfate Zn504, nickel chloride NiCl 2, cobalt sulfate
CoSO4, potassi um hydroxi de KOH, sodium chloride NaCl, boric acid H3B0O3 and
metal salts thereof, Na2Mb04. The nutrients may be present in an anount of
5% to 50% by weight, suitably of 10%to 25% by wei ght or of 15%to 20% by
wei ght each. Preferred additional nutrients are urea, nelam ne, potassium
oxi de, and inorganic nitrates. The nost preferred additional plant nutrient
|s potassr um oxr de V\here the preferred addrtr onal nutrr ent |s urea, it is
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WO 2011/ 153442PCT/ US2011/ 039082 [ 0061] Exanpl es of herbicides include

gl yphosate, glufosinate, glyfosinate, imdazilinones, HPPDs (nesotrione)
and STS syetemvissukf onyl urea). [0062] Exanpl es of pesti ecias20noBuwde

spi nosad, avernectin, such as the natural aver mectins, Al a, Al b, A2a,

A2, Bl @t o P2 ARk P S PR PPES ES Bl oo

dor ameqMunro.)gtaeakeEt i n, eprinonmectin, ivernmectin and sel anectin, and

m | benycin derivatives, such as m| bemect | n, mlbemycin oxime, noxidectin
and SI0009. [0063] Exanples of nematicides are abanectin, carbamate
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et hoprq beno C aphaqs enatlc des. (€. g
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triazamate, trlazophos tI’IaZOXIde trltlconazole trifloxystrobin,

3lodo- * = (2= S - - .
i et ny0e0R SRS S, BN g woict havg esnq (RS op Y 1Rt hy! - et h
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2- ( 3- Cawillos.pyri di n-2-y1)- 5-trifluoronet hyl-2H pyrazol e-3-carboxylic acid
(4-chl oro- 2-i sopropyl car banoyl- 6- net hyl phenyl ) - am de,
2-(3-Chloro-pyridin-2-y1)-5-trifluoronethyl-2H pyrazol e-3-carboxylic acid
(4- chl[@05] Buiteblalants aIBd) hycllmarpmnmwhlephevwbeerasd toansfd@med by the use of

(a° onn areraSral TR nd e CERYCRg Pl B 2y ahioaoGenic
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e

(2-bicycl opr opyl 2-yl - phenyl )am de. EXAMPLES [0065] The foll owi ng exanpl es
illustrate further sonme of the aspects of the invention but are not
intended to limt its scope. Where not ot herw se specified throughout this
specification and clainms, percentages are by weight (%ww. Exanples 1 - 4
Aci benzol ar- S- et hyl (ASM



[ 0066] Soybean plants were grown in pouches (in filter paper bags), and 100
pl ants each were treated with BION at 3 rates (60, 20, 2 ppm, added to the
drench wawver01188s44ag and drench application of Bl ON occecedsseimoBdoaneousl y.
After 8 days of optinmal growh, the pouches went dry and plants were grown
tres nditions until evaluation

for severalndars, UNSRNSeXeS By dlanani ot Less conditiong, unti | e
a | on)-. | S carried out,
14 dayS "BTPRICIGB{OSEIEFDATC FAISYTAF AN PRSI SYURBHPNASY d

r anki ngntipathpdemit sublstzinass anerkniowhpfof exam get fexpo Eusspean patespappdicatpns &H our
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[0052] The methods of the present invention as defined herein are particularly suitable for

the treatment of crops grown for agricultural, ornamental, or forestry purposes, in particular,

irrigated or flooded crops. Suitable crops are soybean, maize, rice, cotton, vegetables,

banana, jatropha, ornamentals, and wheat; most suitable crops are soybean, maize,

vegetables, and wheat.

[0053] Accordingly, in a yet more specific embodiment, the present invention provides a
method of increasing the environmental stress tolerance of an irrigated crop comprising the
application of an agrochemical selected from azoxystrobin and acibenzolar-S-methyl in the
plant irrigation water, wherein the stress experienced is drought, excessive temperature or
frost, or any combination thereof and the plant is soybean, maize, rice, cotton, vegetables,
banana or jatropha. Most suitably the stress experienced is drought and the plant is

soybean, maize, rice, cotton, vegetables, banana or jatropha.

[0054] In a further more specific embodiment, the present invention provides a method of
reducing damage to of an irrigated crop caused by one or more environmental stress factors,
comprising the application of an agrochemical selected from azoxystrobin and acibenzolar-S-
methyl in the plant irrigation water, wherein the stress experienced is drought, excessive
temperature or frost, or any combination thereof. Most suitably the stress experienced is

drought and the plant is soybean, maize, rice, cotton, vegetables, banana or jatropha.

[0055] In a further more specific embodiment, the present invention provides a method for
improving the quality of an irrigated crop comprising the application of an agrochemical
selected from azoxystrobin and acibenzolar-S-methyl in the plant irrigation water, wherein
the stress experienced is drought, excessive temperature or frost, or any combination
thereof. Most suitably the stress experienced is drought and the plant is soybean, maize,

rice, cotton, vegetables, banana or jatropha.

[0056] In a further more specific embodiment, the present invention provides a method for
improving the yield of an irrigated crop comprising the application of an agrochemical

selected from azoxystrobin and acibenzolar-S-methyl in the plant irrigation water, wherein
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the stress experienced is drought, excessive temperature or frost, or any combination
thereof. Most suitably the stress experienced is drought and the plant is soybean, maize,

rice, cotton, vegetables, banana or jatropha.

[0057] In a further more preferred embodiment, the present invention provides a method of
improving plant vigour of an irrigated comprising the application of an agrochemical selected
from azoxystrobin and acibenzolar-S-methyl in the plant irrigation water, wherein the stress
experienced is drought, excessive temperature or frost, or any combination thereof. Most
suitably the stress experienced is drought and the plant is soybean, maize, rice, cotton,

vegetables, banana or jatropha.

[0058] Normally, for control of biotic stress from pests such as insects, weeds and disease, a
grower in the management of a crop would use one or more other agronomic chemicals in
addition to the agrochemicals of the present invention. Examples of agronomic chemicals for
control of biotic stress include pesticides, such as fungicides, herbicides, insecticides,

bactericides, acaricides and nematicides, plant nutrients and plant fertilizers.

[0059] Accordingly, the present invention provides the methods according to the present
invention, which includes the simultaneous and/or sequential application of one or more
further agronomic chemicals. Suitably, the one or more further agronomic chemicals are
agrochemical compounds and/or plant nutrients and/or plant fertilizers. Suitably, the
agrochemical compounds are pesticides, such as fungicides, herbicides, insecticides,

bactericides, acaricides and nematicides.

[0060] Suitable examples of plant nutrients or plant fertilizers are calcium sulfate CaSOy,
calcium nitrate Ca(NO3),.4H,0, calcium carbonate CaCOj;, potassium nitrate KNOs,
magnesium sulfate MgSO,, potassium hydrogen phosphate KH,PO,4, manganese sulfate
MnSQ,, copper sulfate CuSQy, zinc sulfate ZnSQy, nickel chloride NiCl,, cobalt sulfate
CoS0O,, potassium hydroxide KOH, sodium chloride NaCl, boric acid H;BO3; and metal salts
thereof, Na,MoQO,. The nutrients may be present in an amount of 5% to 50% by weight,
suitably of 10% to 25% by weight or of 15% to 20% by weight each. Preferred additional
nutrients are urea, melamine, potassium oxide, and inorganic nitrates. The most preferred
additional plant nutrient is potassium oxide. Where the preferred additional nutrient is urea, it
is present in an amount of generally 1% to 20% by weight, suitably 2% to 10% by weight or
of 3% to 7% by weight.
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[0061] Examples of herbicides include glyphosate, glufosinate, glyfosinate, imidazilinones,

HPPDs (mesotrione) and STS system (sulfonylurea).

[0062] Examples of pesticides include spinosad, avermectin, such as the natural
avermectins, Ala, A1b, A2a, A2b, B1a, B1b, B2a and B2b, which can be obtained from
Streptomyces avermitilis, and avermectin monosaccharide derivatives, such as abamectin,
doramectin, emamectin, eprinomectin, ivermectin and selamectin, and milbemycin

derivatives, such as milbemectin, milbemycin oxime, moxidectin and S10009.

[0063] Examples of nematicides are abamectin, carbamate nematicides (e.g. aldicarb,
carbofuran, carbosulfan, oxamyl, aldoxycarb, ethoprop benomyl, alanycarb),
organophosphorus nematicides (e.g. phenamiphos, fenamiphos, fensulfothion, terbufos,
fosthiazate, phosphocarb, dichlofenthion, isamidofos, fosthietan, isazofos, ethoprophos,
cadusafos, chlorpyrifos, heterophos, isamidofos, mecarphon, phorate, thionazin, triazophos,
diamidafos, phosphamidon), methyl bromide, methyl iodide, carbon disulfide, 1,3
dichloropropene, chloropicrin, cytokinins, dazomet, DCIP, ethylene dibromide, GY-81,
metam, methyl isocyanate, myrothecium verrucaria composition, flupyrazofos, benchlothiaz,
[2-cyanoimino-3-ethylimidazolidin-1-ylJphosphonothioic acid O-ethyl S-propyl ester, and

bacillus firmus.

[0064] Further suitable examples of pesticides that can be used include acephate,
acetamiprid, acetoprole, aldicarb, alpha-cypermethrin, azinphos-methyl, azoxystrobin,
benalaxyl, benalaxyl-M, benclothiaz, bendicoarb, benfuracarb, benomyl, bensultap,
bifenthrin, bitertanol, boscalid, captan, carbendazim, carbaryl, carbofuran, carbosulfan,
carboxin, carbpropamid, chlorothalonil, chlorpyrifos, chlorpyrifos-methyl, clothianidin, copper
salts (such as copper sulfate, cuprous oxide, Bordeaux mixture, copper hydroxide, copper
sulfate (tribasic), copper oxychloride and copper octanoate), cymoxanil, cypermethrin,
cyproconazole, cyprodinil, cyromazine, dazomet, deltamethrin, diazinon, difenoconazole,
dimethoate, dimoxystrobin, diniconazole, dinotefuran, Emamectin, endosulfan, ethaboxam,
ethirimol, ethiprole, ethoprophos, famoxadone, fenamidone, fenamiphos, fenhexamid,
fenpiclonil, fipronil, flonicamid, fluoxastrobin, fluazinam, fludioxonil, fluquinconazole, flutolanil,
flutriafol, fonophos, fosetyl-aluminium, fuberidazole, furathiocarb, gamma-cyhalothrin,
gamma-HCH, guazatine, heptenophos, hexaconazole, hymexazol, imazalil, imidacloprid,
ipconazole, iprodione, isofenphos, lambda-cyhalothrin, mancozeb, maneb, metalaxyl,
metalaxyl-M, metconazole, methiocarb, methyl-bromide, methyl-iodide, myclobutanil,
nuarimol, omethoate, oxamyl, oxadixyl, oxine-copper, oxolinic acid, pencycuron, pefurazoate,

phosmet, picoxystrobin, pirimicarb, prochloraz, procymidone, propamocarb, propiconazole,
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[0067] ASM treated plants behaved much better after severe drought compared to untreated

check. While a large majority of the treated plants (more than 80%) were still fully turgescent

at the end of the drought period, untreated check plants already dramatically suffered from

drought stress.

Examples 5 - 9 - Acibenzolar-S-methyl (ASM) and Thiamethoxam (TMX)

[0068] Soybean plants were grown in pouches (in filter paper bags) and either BION or

Thiamethoxam was applied to the water at different rates (see fig.2). Sowing and drench

application of the compounds occured simultaneously. After 8 days of optimal growth, the

pouches went dry and plants were grown under drought stress conditions for 6 days. At the

end of the drought period, plants were rewatered and shoot dry weight was determined 2

days later (Table 2). In total, 40 plants per treatment and 40 untreated check plants were

assessed.
Table 2
Total Shoot Weight [g] *
- 4.3
S 5.6
g 4.1
[¢°]
O 5.8
|_
4.6

[0069] At higer test rates, both treatments showed a clear increase of shoot dry mass when

compared with untreated plants. Additionally, ASM treated plants behaved extremely healthy

compared to untreated check, though plants withstand drought much better after ASM

treatment

(Fig 1).
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Examples 10 - 13

[0070] In this experiment, standardized growth conditions were applied across all corn
treatments including: soil-water availability, soil texture and composition, soil chemical and
physical properties, meteorological and environmental parameters, and plant nutrition in a
greenhouse. No indication of plant disease or pest damage was observed over the course of
the study and no pest management program was necessary. A homogeneous sand-organic
matter soil mixture (0.18% organic matter) was used as the growth medium in 55-gal
containers. These containers were used as a weighing lysimeter, where daily changes in
system weight were used to calculate plant transpiration. Four corn plants were grown in
each 55-gal container. Three 55-gal containers (12 plants total) made up each treatment.
All irrigation and chemical treatments were applied via sub-surface irrigation. Chemical
treatments consisted of: azoxystrobin (Quadris), paclobutrazol (Trimmit), trinexapac-ethyl

(Moddus), and propiconazole (Tilt) at maximum labeled rates.

[0071] Corn plants were grown from seed and transplanted in the 55-gal drums
approximately 14 days after planting. Uniform adequate irrigation was applied up to growth
stage V3/V4 to ensure plant establishment. Chemical treatment applications were applied at
growth stage V3/V4 via sub-surface chemigation. At stage V3/V4, irrigation was decreased
to replicate deficit water conditions across all treatments for the remainder of the study
period. Irrigation was managed daily to maintain 50% plant-available water. Visual signs of
abiotic plant stress were observed approximately 30 days after chemical application. All corn
plants were grown to yield and cobs were harvested when kernels were uniformly dry (15%
moisture content). Root architecture, specifically relative number of fine roots, was
measured at within 2 weeks of harvest using a digital imaging technique. Fine roots are
related to water uptake productivity, which is directly tied to the ability of the plant to access

soil-water under stress.

Results

[0072] Effects of the chemical treatments via sub-surface irrigation on yield and root
architecture were specifically documented. The effects are herein reported as the
percentage increase compared to the untreated check (12 plants in three containers). As
shown in Table 1, all chemigated products under abiotic stress improved yield compared to
the untreated check (UTC) by between 3.3 and 16.6% (variability within each treatment was
less than 20%). Azoxystrobin, paclobutrazol, and trinexapac-ethyl were statistically different
from the control (P values: <0.001 at the 95" percentile confidence interval). Similarly,
relative number of fine roots for the four treatments were significantly different from the UTC,

suggesting that the ability of plants treated with these compounds would be more biologically
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thereof. 13. A method according to claim9 wherein the plants are crops

sel ect Egg(goqpr<§5)(|p,s§3|9g)@fa,'=|C|benzolar acibenzolar-S- methyl (ASM), trinexapac-ethyl (TXP),
azoxystrobin, propiconazole, thiamethoxam and paclobutrazol (PBZ) in the plant irrigation

water wherein said agrochemical has a physiological effect on the plant.

3. A method of reducing damage to a plant caused by one or more abiotic
environmental stress factors, comprising the application of one or more agrochemicals
independently selected from the group consisting of acibenzolar, acibenzolar-S-methyl
(ASM), trinexapac-ethyl (TXP), azoxystrobin, propiconazole, thiamethoxam and
paclobutrazol (PBZ) in the plant irrigation water wherein said agrochemical has a

physiological effect on the plant.

4. A method according to any one of claims 1 to 3 wherein the one or more
agrochemicals are each independently selected fromazoxystrobin, paclobutrazol, trinexapac-

ethyl, propiconazole and acibenzolar-S-methyl.

5. A method according to claim 4 wherein the one or more agrochemicals are each

independently selected from the group consisting of.

6. A method according to claim 5 wherein the one or more agrochemicals are each

independently selected from the group consisting of azoxystrobin and acibenzolar-S-methyl.

7. A method according to any one of claims 1 to 6 which includes the simultaneous
and/or sequential application of one or more further agrochemical compounds and/or plant

nutrients and/or plant fertilizers for control of biotic stress from pests.

8. A method according to claim 7 wherein the further agrochemical compound is a

pesticide, such as a fungicide, herbicide, insecticide, bactericide, acaricide or nematicide.
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9. A method according to any one of claims 1 to 8 wherein the plants are crops
selected from soybean, maize, rice, cotton, vegetables, banana, jatropha, ornamentals, and

wheat..

10. A method according to any one of claims 1 to 9 wherein the abiotic stress is drought,
flood, excessive temperature, low temperature, frost, excess sunlight, insufficient sunlight,
wind, inadequate soil nutrients, excessive soil salinity, air pollution, soil pollution or water

pollution, or any combination thereof.

11. A method according to any one of claims 1 to 3 wherein the one or more
agrochemicals are each independently selected from azoxystrobin, paclobutrazol,
trinexapac-ethyl, propiconazole and acibenzolar-S-methy and the abiotic stress is drought,

flood or excessive temperature.

12. A method according to any one of claims 1 to 11 wherein the irrigation is localised
irrigation, spray irrigation, drip irrigation, bubbler irrigation, micro-sprinkler irrigation, sub-soil
irrigation, seepage irrigation, surface irrigation, flooding, or manual irrigation, or any

combination thereof.

13. A method according to claim 9 wherein the plants are crops selected from soybean,

maize, vegetables and wheat.

14. A crop produced using a method according to any one of claims 1 to 13.



