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Backglound of the Invention
- Plant parasmc nematodes cause serious £conomic damage fo many agncultural

15  cropsaround the-world. The nematddes in this group are lIIlCl'OSCGplc worms and are, m
- general; obhgate parasites of plants. They feed mostly on the roots of host plants;
- ~however, several genera are lmown to parasitize above—ground parts including stems,
leavesand ﬂowers as well. Almost all the plant species of economic importance are
'suscebﬁblc to infection -t;y some species of nematodes (notable exceptions are in the
_20. marigolds and asparagus). For cxamg;lc, root knot nematodes (RKN), (Meloidogyne spp.)
* arecapableof parasitizing more than 3,000 species of crop plénts. ‘These plants-i'nclude
‘ agronémic crops, vegetables, fruits, flowering trees and shrubs. Nematodes reportedly

e

4
LN

e

cause ctop loss equivalent to more than six billion dollars in the United States alone and
, ﬁdrc than ore hundred billion doltars around the world. o

25 . The JSymptc;ms due to parasitic nematode injury vary widely depending on:the
plant host, the nemaiode species,.age of tﬁc plant, geographical location and climatic and
exteinal cnwronmental conditions. In gencral an overall patchy appearance. of plants ina
field is conmdercd indicative of nematodc infestation. More specificaliy, nematode injury
results in galling of the roots (abnormal swelling in the tissue due to rapid multiplication
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15 . pematodesand-many ofthem may posc serious threats to the environment. Wlth the

renewed emphasis on clean waterand air by cnmonmental groups-and governmental
agencies, and the detection of many of these active ingredients.or thc metabolites thereof
in ground water and several non-target orgamsms there has been serious concern as to
the manufacturc and/or use of these chemicals. One of the most effective, economlcal,
20 and widely used nematocides, DBCP (1.,2-d1bromo-3-chloropropanc), found in ground
-water has been judged to induce male sterility and possible carcinogenesis. Another

widely used chemical, EDB (ethylene dibromide), has also been found in ground water.

Yet-another very common insecticide-nematocide, aldicarb (2-methyl-2-(methylthio)-
propionaldehyde-O-(methylcarbamoyl)oxime), has been found to be acutely toxic.

25  Aldicarbhas been found-in ground water in several regions of United States. Carbofiran -
(2;3-dihydro-2,2-dimethyl-7-benzofuranyl methyicarbamate) and 1, 3-D (1,3-
dichlorpropane); two veéry commonly used nematocides, are under special review by EPA
because of thieir avian toxicity and possible carcinogenic effécts. More recently, the
decision by-EPA to limit and eventually discontinue the use of the soil fumigant, methyl

30  bromide, for agricultural purposes presents a threat to the efficiency and quality of



BY' BEAT TREATI NG A pH ADJUSTED FERMENTATI ON BROTH Field of the Invention .
The present-invention is directed to a nethod for produci ng a new

nemat oci dal  conposition particularly useful against pl &®eRierber3004

nemat odes“w_-gﬁ kS0 a process to prevent damage resulting de

I nfestation. The method for production of the 10 conposi t'%cb)gmsﬁgg@\%s

heati ng a agrcalfiwabpodudtion i thiedFnited Suted.h of -mi croorgani sms to a tenperature
of at |east about 100C for at |east about 15 m nutes. Bacql;?rpund of the
| nventi on Pl antNprad dsolates syelhas Naeetyt Brglucosaming, whish siyhedegiygd flem o nany

0 oo ol ratiRbSnRh S e bASe A oF AEARATIRIER it ipbBe B AR 310
f eed- ”DS'tUe)énGithd%&iﬁﬁ%ﬁ;tdﬁda!['ﬁﬁU.SQPai’éh_ﬁNo.‘s,ﬁmﬂﬁver, several genera are

known to parasitize above-ground parts including stenms, |eaves "and -
fl ower & as wel | Biopestisides have hebw denedoped op et aléamatvk te clemsakpashgdes: ditey ar e
susceptible to infection py so Speci e f nemat.odes (notable exceptions
arecth t navseben B edeaiioR St ratiiised elfior AR ERHF BoASE 0T RIUE et odes
(RKN ) (th,@;mg- ¥ RemEM&tions a?er&lﬁefimh 'aﬂeﬁigem{rassfntm@fa%g? BP26- bR For000
species of crop”plants. -These plants I nclude agronomc crops, vegetables,
fruits; flexample)gubmeaged fendertitions 28183600 bbRescibaposstfedbsproeatfangalr op | 0ss
equi val ent, to nore than six billign dollars in the United States ,al one and

mor e t han ¥lateqyiHeE M- BP874impdusss fungal bipmassdor sontrpbel npmasereriniestaiopadns due

to pajgsi ti:cinensl o .dely. ' HAE forhl-80l; t, =the
nemat %ge sdﬁ%céﬂ;kes', gg%p(#h f‘ﬁé%%yn?w g@&’%ﬁgﬁ‘ﬁ%‘%"gﬁ%@gt_l onf%rﬁlgﬂ@*'?'?rg i c and
ext ernal  BeCrolSwRpioMyciAREHiohkGensisINCHD €2@15, is ARcRYA! & deniddcidiY in U.S.
-appearance. of plants in'a  "field-is considered indicative of nematode

i nf est at i dtatetndias’S383207; femrdnyation breth ohititiedjfiony fennertationsof Strepadntiaagy of t he
roots (abnormal. swelling in th | due to. rapid nultiplicgtion 30 1 9
Sept erber. ISP REF PEPIBEREeSBRRRISET 2 7 88 G PBrie Remnsrersdlodeias
region) Cfiafsheln B Fakft 6. 4050340 Qhd fMRbRAERHBE &mnéd.%ﬁﬁqmemﬁon

(Het erodera spp.) nematodes, l'esions (localized, discolored areas) caused
by | £5i onf tinefunpoddlrdtiRcay vanaane as pmperauppofean @i toBOURId discdesed 2k on
resulting in stubby _roots "{Triehodorus. spp:} growth abriornslitie's

i ncl udi ng PERAaY g‘lyr“S.-Pﬁ‘iﬁ]'_ ‘P-r?goiiiz‘sébpve- ground parts (Aphel enchoi des
SPp.), and everighink: PELLORI HiEAL. SiRIGRTE 63 Blenf NG 22RRRSHL | ©
nenat odes nmay be endoparasitic In nature, as In the case df the’root-knot
and | esi eempaanir©Aest lcasOr25eC b Asi ini 20 adfount fanging (daH VS times the dry

nemat ode- ( Xi_ phi nema. spp.) and | ance
weight of the biomass, may combat nematodes.
20 However, there is still a need for the development of new and effective .
nematocides. It is therefore an object of this invention fo provide a method for the

production of nematocidal compositions which are effective and inexpensive.

Brief Siimmary of the Invention:

There is disclosed herein a method of producing a ‘nematocidc from fermentation broths of
microorganisms by heating a fermentation broth to a temperature of at least about 100°C afier adjusting
the pH to about pH 2 or below, or about pH 8 or above. The nematocide thus produced can be used to
prevent plant damage and/or limit the growth of nematodes.

In accordance with a first aspect of the present invention, there is provided 2 method for

improving biopesticidal activity



3_-/1emat ode (Hopl ol ai nusspp.).= -Nenmat odes. can be vectors of plant vi ruses

7 and are also known' to induce disease conpl exes predisposing plants-
~infecti-on by other plant 10 pathogenic-fungi and bacter|QaS@\@'Frg@faﬁo0‘1 _
nemat oci des, either soil fum gants or non fum gants; have been in use for
many yeafp éitéspr € anong the few feasible options for coudpusngswnat odes.
At " present, the process involves repeated appl | catlons of synthetic -

chemcals to tmngmdaumqud&arfmmmgwﬁ 6§“’P‘Tﬂ se chenicals are
extrerrely tOXI 0 _0r ms besi de rT@P ggﬁgl ny of them may
pose serious f ﬁ“ﬂ‘?%t Mﬁ%ﬁ’? reng%:d enphasi s on

cl ean wat er - angyigidn Weﬂ&fﬁﬁf&ﬂ&xﬁhﬂ&f&%ﬂﬁto&fﬁloﬁﬁmwmtms Wigleaci es, - and
t he detection of, many of these active ingredients: or the netabolites

t hereof in grouiologitally asoptable/sidylor toa pHafpbove aboutBswh abidegicallls been

seri-ous: concern as t nuf acture and/or use of these chem cals. One

of théc’_'.m)st effe@P?ﬁP@%“e’é'ﬁi'o?nf’\%@% ‘%0 and wi dely used nenat oci des, . DBCP

(1.,2-dibrom-g ﬁjg.%tﬂf )zmbfl‘BMtobﬂa SHRHRE JBl SashRou 260PC RRTED tO
pOSSI

[ nduce mal e st erl e carcl nogenesis. Another .widely used
chem cal ;. - EDB (Qtlﬁﬁbt@h&:tdﬁbﬁﬂﬂﬁesdhe)ncdmﬂgad smbtaa&tenipuatdretpmbymapﬂ-water
" Yet -anot her very commn I nsecti ci de- nemat oci,de, aldicarh

(2- met-hyl - 2- ( met tdiustedoheat frgatad compogitng having dmproysd é?%&%??‘)“&??’%) has

i RS D RSB 5 s v
2- di g} hy fenfrehanisPhiotipia Wiijusted hyd pH 0P BeWaboan2isl,- 3-D (1, 3- :

di chl orpropane), two-very commonly used nemat oci des, are. under speC| al
review by EPA because of their. avian toxicity and- possi bl e

carcinogenic.effects. ' Mre recently, the deC|S| EPA to limit and
eventual |y di scon@?ﬁ‘iﬁ%“dtaﬁ‘?é’ci%&‘ereS?Héveé‘B‘ﬂ’ thfrﬁr‘ﬁpé‘é ﬁ%’?&?@‘f“’wnﬁ? 9 de, for

SO o e SBHARRRER T SAREh Anbag bl bERAKLS f Spidp sl ik of, 2
the Uni t etheSiraiyeconsistngoblibbaelialigiussicstraaomyds ehyhrdoug| Biwtiban ne, which

.may be derived from mcroorganisns which are the waste products of
i ndust ri avphasricen Bacillen thgrisgiendeand Fgsesunyailifrael osed as nematoci dal in

al ternat | ve t o HRteH wif SRS T AR SRR WY B BRADUEEIAR LT | o and

can be. used either as Cpigfidalip! t&[ed%!&,bft@dgHoB&Bbﬁah}bc}utvaﬁltlimnt ations
are carried out at tenperatures in the ranzge of 40C. For exanpl e,

submer ged fermentation abmmcaﬂﬁamepﬁééfcalk ngrceases unosor oues fungal i sol ate

Q-SI-CO\IO _20874' b w%ez%?n sfaldqg th is i]e t%af tgrrnpera trfr:g atl f negautol((i)%°é %t at| on.

least about 15 minutes, then cooled to ambient temperature.

In a third aspect of the present invention, there is provided a method for control of nematodes on
plants which comprises the step of administering to the locus, soil or seed of plants in need of such
freatment, a nematocidally effective amount of a composition formed by heating a pH adjusted

fermentation broth from a fungus or bacterium;

- wherein said broth is adjusted to a pH of below about 2.5 with bidlogically
25  acceptableacid, orito-a pH of above about 8 with a biologically acceptable alkali or base;
and wherein said broth is heated to at Jeast 100°C for at least 15 minutes;
with the prowso that said fungus 1s not: M)n'otheaum verrucaria when the pH of
said fenuentatlon broth is adjusted to a pH of below about 2.5.
The composition may be administered at a rate of from about 1 to about 200

30  pounds per acre



10 disclosed in U.S_ Patent No. 5,360,607; whole fernentation broth from
fermentation at 28C of Streptonyces thernoarchaesis NCIB 12015 i s discl osed
as nematocidal in US. Patent Na_ "5;182,207; fernentateapPigreen?a98t ai ned

from fer iy g4 of Streptonyces cyaneogriseus noncyanowomglmn
at 28C is effective against nematodes as disclosed in U S Paten .
5,439,934; and fernentation broth obtained by fernentation 15 of the fungus

Myr ot heci um ver i t 0C.is di sclosed as
nenat oci dal i ﬁ“%lf@%ﬁ%te%r?{ hﬁg}@%@&g%‘@%gﬁcr{%gﬁvﬁ%d%% %r?giforf é‘%{"‘é‘ﬂgﬁi onass,

as di scl osmdtotidal ldoifposiPat esrprismg the, sRR9oM 42, at a tenperature of "at | east
125C with water in an anount ranging from1~5 tines the dry weight of the
bi oméss, .may caiytfedmenting b bdaisium Or fimgey ey obthiner ferthentation broth;need for the
devel opment of new and effective . nematocides. It is therefore an object
of thisg inventityriusrRendingspiddrothipamagiepns salpgonpr oducti on of nenmt oci dal

. conposi tions hGh. ar ff i -1 | I : e

- I nvention The\rl\lg>5 %?J‘%[lg ﬁlg gf:d‘g ﬂr%@eh?ﬁ@lalhﬁg{f%ggﬁgyﬁg?géh?hn%%%ﬁ?%{c?'ge from

fermentation broths of mimrmaggmaﬁmcdeymb%d}g a fermentation broth to a
tenperature of at |east about 100C after adjusting the pH to about pH 2 or
bel ow, or aboutd) digatngyhe gHotreated tmethrad step e tela temperaroof at derstahoub B0QT€ed t o

prevent plant danmage and/or .limt th owm h of nemat.odes | n_accordance
N Cha et aspect Totins! Boutls minifes St sho e, Branr S P mpralie 85t nod
for japrovi ng'@{-&g@éﬂg(‘sm%nﬁggiﬁgﬁ;ty 9 Septenber 2004 WD 01176612

PCTI Q501111699 of materials produced by fernentation conprising the steps
of .. fernmenti ngvith thaptozisoulat said ffenpys $s e Adlrbdheniian Verasniat i on br ot h;
adjusting the pH of said-fernmentatjion. broth to.a. pHo_f below about 2.5
with a biol 'ogfi’e%fﬁqaylya@eé’ﬁf'agﬁﬂﬂséLalpwoqbovb%%ﬁ %P%S%ﬁ?@bgbﬁtﬁp Siith a.

bi ol ogi cal L.z al kali or base; .and . heat treating

sai d:ferner%?"g?t?%ﬁgrsgt - tlg's'a tenperature of at-.l|east about 100C for at

| east about 15 ThepH 6fthelcbpositial fonged in stiepipimby berdRisRidus @ rdingeolfhbout a pH- -

‘adj ust ed,” heat treated-conpositioal havi ﬂ&l nproved biopesticidal activity;
“with the pHoAtosabout pld 8. Jhp dermgnigtian broth afsteng) way Baye walgesolublgbiamagsen- t he

pH of sai - fer. tation. broth is adiust to a _pH of bel about 2.5..
" & secontd efieeBolp R, RAHE wela Tpliske GPpiate Bl Be KpaiiiefitgR
conposi t i eratérdngHlibié bidnisd)and the vadrafsolibie Bilimiask Rthyf I8 ARPéAbI Hadiesid of a
fungus or bacteriumselected from the group consisting of G bberella

fu}i kur oi soigfipeptsiemkes eryt hraeus, Bacillus

In a fifth aspect of the present invention, there is provided a method for producing a nematocidal
composition comprising the steps of:

a) fermenting a bacterinm or ﬁmgils to obtain a fermentation broth;

b) suspending said broth in an aqueous solution;

c) adjustiﬁg: the pH of said broth in aqueous_sbiution to a pH above about pH 8

| with a biologically acceptable alkali or base;
25 - d) heating the pH-treated broth of step c) to a temperature of at feast about 100°C

for at least about 15 minutes, then cooling to anibient temperature;

€) recovgring said composition.- |

Preferably, the pH is adjusted above about 9 and most preferably the pH is

adjusted above about 10. |
30
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sphaericus, Bacillus thuringiensis and Fusarium noniliforme; 15, wherein
said broth is pH adjusted either to a pH of bel ow about 2.5 with a

bi ol ogi ch) acceptabl e acid, or to o-a pH of above abo@ts@t‘w’?ﬁ?&o“

-~ bi ol ogi ¢ é 8 eptabl e al kali or base; and wherein sai dPHFESHAEMeat ed
"~ to a tenperat ukg; ggﬁgoﬁg ‘q,s@lp BHuES,
then cooled to arrgﬁ%nt tenp raturerﬂ]]%&)éﬁ{t |(rlgﬁlg)srlpt))g?fa of Ewhier%régggnt '
i nvent i onpH@téwbowtspEp8 o The Sstmentaeivivbrbtii ofstqma)maj(hwe widersodade bmmasp | ant S
whi ch conprises the step of admnisteri to the | ocu soi | see

ol ant's | iwatenmselyble biomeass Ahthe Vatrsehibli biomasy may pé seaetated from fai

Tungus. or ek RpRTDioRERL kAPeR itk E Bionh B FR RGP CR bl B 2, ¢

2.5 wist h g,[mdﬂﬁgt@au)ly 25 acceptabl e-aci d; or to-a pH of above about 8
with a biologically acceptable alkali or base. and wherein said broth is
heated to at-'Berthe powiics oﬁaxataspwgfﬂn%mﬁcmgt Iewttone eomeppindvpelbas hat said _

hrethis %8%@#”’% H’ék‘ﬁfn il e?dﬂ%“ et R

adm ni st e8¢ hahdded h@a@% MO&OO 30 pounds per acre. .
S9 Septenber 2004 V\D 0117661 CT/JUS(C) 1/11699 In a fourth aspect of t he

present invention; there is:provided .a method for producing a nenatocidal
~conpagsi‘tion conprising the ste f a.) fer Aa bacteriumor fungus to
.obt ailf - a ferrrent ation" brd2¢ z3criplion,ab iy 4" broth in an aqueous

.'sol uti on; rg GRF a pH
bel ow about pﬁ%&@%ggﬁ 1%’%“@2%1%5. caﬁg?’e a%%ae%h%ﬁig acl é)l g& tlge@@'?&rfgdt he
pH-t r eat ety AibRidigaf feiheitation éfa RactdrRifderfahgy] eniefocrfanishd SPreferfed ekarhPRE f or

‘at | east about 15 minutes, then cooling to anbient tenperature; and, 10 ‘e=

recoveri ref m@rgmgsmmanlnsmmwmwmm Gikberellagpus i s not
th f bl d
ot br ot RS R B o, MiSEBR oo R4 P IRl B Bl ha e o

't he- @@ OoBLkiliersppor Med in step d) :may bhe adjusted to a.range of about 15
pH 4 to about pH 8. The fernentation broth of 'step a) ma}/ have '
wat er - sol ubl Mdncmﬁ:allwthemosmmmhﬂ@mdrﬁgaGéhd’e la Bgikpaier - soI ubl e -

bi omass WT@E 138{)(? fl%4§ ! trrgp?oarltlzycci:es erythraeus (also known as Saccharapo{uspora
erythraea, ATCC 11635 or 3 1772), Bacillus sphaericus (ATCC 4978), Bacillus

o

' thuringiensis sich as Bacillus thuringiensis israelensis (ATCC 35646), Bag:llus
20 thuringiensis kurstaki (ATCC 33679) and Bacillus thuringiensis Betliner (ATCC‘- 19268)
and Fusarium moniliforme (ATCC 10052). The composition can be obtained from any
bacterium or fungal microorganism, sincé the method breaks down the cell wall of the

" mieroorganism. 1t is believed that the cell walls of microorganisms (branched
- polysacchaﬁdes) are partially or completely liydrolyz'ed under the conditions described
25 'her'éin,' resulting in the formation of nematocidal hydrolysis products. Therefore, the_
| method is tiot microorgamsm*spcmﬁc
The material is suSpended or dissolved in an aqueous solution, prefcrably water, and

is hydrolyzed by acidification to a pH below aboit pH 2.0 by means of a biologically

acceptable acid such as, for example, sulfuric, hydrochloric orphosphoric acid, or organic
30  acids such as acetic or formic acid, and heated at a temperature of at least about 100°C for. P



wat er - i nsol ubl e bi omass, and the water-insol ubl e bi omass may be suspended

I n aqueous solution in step b). Ina fifth aspect of the_ present
i'nvention, there is provided a nethod for producing a néh@erRiemnben 2004
conposi t i S0 euTeeL3 sing the steps of : a) fernenting a bact egmviiBedfideyngus to

- obtain a fernen n broth; suspendi ng sald broth in an aqueous
sol uti on; %9“&5{‘? i) qbﬁgtﬁﬁpqgfmlggteg Freonaterial that ja frated yoihigmanner i a 'pH

'ﬁggrﬁngbgﬁéﬁ%t regddted %ﬁp%ﬁpieﬁﬁ%ﬁe%a%nperg@ cgﬁé[fﬁt{sf?ledaé]?’ about

)

o

100C for imbolublesiatedia wiaybe sehiruled Sront the Wafe8blubl poRtiGi®N (R FerhRRRAGAL UT €;
e). recoveri ng sai d corrp05|t|on Preferably, the pHis addlusted above about

9 and nostDPRAwt i mtwaqdﬂhgpmimw@bgbm prodggedsinghe -

Sept 1 01141699 The. phicof 4 th t
Formedin & eﬂtasvgnﬁﬁeésaqs%bn@ TORSe OF iR el D RS the i B e ov - o
8.. The f ermdifiod hfDhduet, itvﬁll o‘iieﬂlae @ﬁ:\&eadjﬁ&t%eﬁﬁ'o'fme%ﬁhﬁ&fﬁéé and

wat er - i nsol ubl e bi ormass; and the water-sol ubl e bi emass may be separated
from sai d mm@alpﬂkptnhah@ salfitp nflsmdbingiaridte redice the riskodfidamagbiooptasts nay

be suspend N agueous so |on In step For. the pratjce of  an

aspect . of Yﬂiicb“{"r‘fggﬁ? M@%%§ﬁ#§dﬂ'ﬁ 'a@aYhEF‘BT‘EﬁlE y
antimcro ﬁd&ﬁfﬁ‘% 1k S Se Sr rs or .:
nut ri entsb‘uhﬁt Jeﬂéggd'fddg@éa“yh eat trea?e@sgr%ﬂcgég&%%gglln%%shlons :
Det ai lé&d Ep!nassnmhgaimnﬁe trhagnesiuardxide) magessiumiBy drpxidbiatvish okide] editin, - t he

conposi tion can_be obtained from G bberella fu, jikuroi (ATCC. 1261B or
14164), ﬁWWE@@WWMWWW&@ Sacehar.opol yspora.

St e o) By i o L
prepar ed . g1 8 yhieing efl alicaliA%ioh %ﬂl%l@%l@lybﬂ@&ﬁ%lﬁ AU or base such as, for

fungal - m crooi ganism Preferred exanple of m croorgani sns i nclude

Bacci | | us_ﬂ:#pplp ¢, Mydivmthydraxides pptassian bydroxide,anagnesiunGidg nwgpestems pp. , and

FuSar LM 3R B ol L S By b Dol QS TSR anBid

“hydroxide), then h&tmg— the resulting mixture as above. Again, after heating, it may be
. appropriate to adjust the pH of the resulting mixture.to a more heut[al pH-by means of a
biologically acceptable acid such as, for example, sulﬁmc hydrochlonc or phosphonc

* -acid, or organic acids such as acetic-or formic acid.

20 The heating step may be performed at a pressure above atmospheric pressure, if
o N necessary. For example, elevated pressure may be achieved by heating within an
n " autoclave. o | _. ,
/) -~ The product thus prodxieed is used to protect plants or contro! the. growih of ..

nematodes by applying itin solid form or as 2 suspension in aqueous solution, preferably
25 water, directly- to the surfacc or the root zone of the soil it which the plants are grown.
An advantage of the method whit:h we have discovered is that the nefnat_odidal -
~ composition is inexpensch and safe. The materials employed in the process include the
fermentation broth, comprising the water-insoluble sohds contamed in such broth, whmh
. . may be waste solids from any mdustnal fermentation process; such as a’fenncutatlon

30 carried out to prepare pharmaccuucal or. agnoultural products, or foods or bevemges and



‘thuringiensis such as Bacillus thuringiensis israelensis (ATCC 35646),

Baci | lus 20 thuringiensis .kurstaki (ATCC 33679) and Bacil|lus thuringi-ensis
Berliner (ATCC 19268) and Fusarium noniliforme (ATCC 160%ziemipee200
‘conposi t YR 0EEEE1Be obt ai ned fromany bacteriumor fungal powasegigesi sm
“since- t he m t hod ﬁgg&ié the cell_wall of the The material is suspended
or dissol 95 Y’GP?BE“‘P}S’N@B}WP@FQSGS @mrodt@umgfm yzed

o cant | ECMoSat fefubbiaShe e yoliels Goidh IE SRRl BB SUPSRLY o ¢

“acid, - ormmmdraﬁnmummmmgemm@rwﬁ@nm@m@ s%ﬂ@f_heat ed at-.a.
.tenperature of at |east about 100C for.. mcroorganism It is helieved

-di dt he ceI I \EFF%C thgd igve wwﬁﬂmeqummmmmmme '
part| h under th condi tions described 25 C e
her ei n sui ho %&f%%n‘%%l’ %P%’ﬂ nge ?Fé*i?é?“d FEMPRTHPBI ysi s products. :
Therefore t B8 nsB@hiéiehh the tehRs “dHnfified BR eMapREE, 'aﬁdthe tg@s @%P Lgnmber

2004 WO 01176612 PCT/1JS01/11699 aperiod of at. | east a teen “
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ol ubl ord il o pen %@%Eﬁt@@gftﬁ% ehl AfdeRallagnamiedgsolhe on of t he

f

erment at bﬂ%ntfb‘h%%m@-ﬁo |n tﬁ&iﬂ@]ﬁ*}ﬁcﬂﬁh d??&ﬁﬁﬁ&%ﬁﬁnt yt?é‘v(f%@&% he

fermentation broth pr oduce er ment or

procdds ' chemitode egpdeatetiing and ddirifiasing Srdmmobikiting mdamues%s ltliﬂtﬁ:ﬂ@darémd
heated, it wll-often be approprlate to readjust the pH of the mxture to a

nor e. neuP‘F&?ne‘b@F'cﬁ% aat K parsitipel ng and to reduce-the risk of

 adi ugt ment g Bl BPuli i %%v%sa@oa Rt vebfign e Sfiidgpprot by P e
: accept abpliehfic to 2 feRE Buit, ﬁdgﬁﬁbteaﬂorﬁpé}' SHRAMAHAITHE 8r nurkSyRP54 ﬁa%f ism )

hydrOX| de, magnesi um oxi de, magnesi um hydroxide, calcium oxrde, cium
hydr oxi desmﬁlﬂyaiﬁrﬁﬁﬁck byml@tpwn@ammdm Im}ﬂcldanlyi&)e Méloidogyes speeleg. © t he

rmand ot MoRREF o E Borlfite eflonin i e sAhndicie 6o mpuionton totiee " Such
as, fOr iRER as dWYuidOrDAHAHRIE co Eﬁ%él#%e%&@bﬁ&v %ﬂ%%ﬁéﬁt@‘ oxi de,

magnesi um ; ~15 hydr oxi de; cal ci um oxI I oxl ammoni a

sol ution (re:msnhd ﬁormxﬂgtdmsmtdd:)e sutrbnarlidyesoll] agplichdon aﬁahbtpﬂai@rdats(&iﬂéalyas

b ft t te t djust th Hof th
Fesul t1 nabiipieRifabing o e oot AP Uatomend Bediivs. of = by of ogical |y,
accept abl ¢ a9h¢heOfPusclHereit & MRbiited 3 kiciide Gt ALHE Q5L oS phor i

aci d or organi c aci S SucC as ace ormcC aci ggl ng st ep
may 2@ petht grovett ofplantsndsadyriscludRiRuspéamaSERloas, BiAGE wmpbsft and

commercial potting mmturcs arhong others. -

The term “fermcntor”, as used herein refers to apparatus used for various types of

-fermentation misthods including; but not limited to,-shaken culture, solid-sfate; continuous
*and batch fod miéthods that are conteinplated for production of the fermentation broths of
25 this mventlon n both: laboratory and large scale fcnnentatlon processes. -+ . |
‘The-term “biologically-acceptable acid®, as-used herein refers to acids such as -
sulfuric acid, phosphoric acid, hydrothlotic acid, acetic acid or fonmic acid
The term “bidlogically-acceptable alkali or base”, as used heréin refers to bases such
as sodium’ hydroxxde potassmm hydroxide, magneslum oxxde magnesium hydroxide, | !
30 - - calcium oxide, calcmm hydroxlde OF ammonium hydroxlde



‘necessary. For exanple, elevated pressure.may be achieved by heating within
~an autoclave. . The. product thus produced is used to protect. plants or
contr ol the rowth of . .nematodes by applying it in sol%SFHePREA004s a

- suspensi KO0 dtueous sol ution,, pr ef er ably. 25 water, WI’IE&QIVI)IG%O the

surface or t root-zone of the s

~ advantage of RRIOTEISH WVSPPW d‘r agggﬁg,eéxaefoghvteﬂgﬁafﬁgmﬁeg |daI
CONMpPOSi.t-i gid kdh doRSINUTPOLakRd a%aehathﬁsmtaﬂabﬁlmeataganeafnuer

enpl oyed. i n-t hhe- process |nclude he

fermentation broth npri-sing the
‘wat er - i nsBCNE zgasabll infosiow(rodified), onYeast MalirAgar as ate dﬁﬁneduyﬂbﬁmetgé sol i ds
fromany in ust fe{ rrent t.lon_pr ce ‘, such f er ment a? on, 30

- carried o %ﬂ%lﬂlﬁ%;ﬁ%ﬁﬂ?@? ocisty 9%,0ds or

" bever ages @Hﬂofo% g{a rD@%SGV\D 01176612 PCTI Q801111699 -ordinary
.aci ds andhgases fevi ously’ enpl oyed-i ndustrial processes forproduction of

_ nenat oci dal - mrceqiranrgttoonsembﬁhhem afathis Siyventios dermvédnitationlis eardiad get inshalerd

" toxic starting The pethod-invol ves:a post _treatnent of a,_ fernentation

mat eri al , DAFksOR Megafionary: -Wettf%rmeatogs dnshakesflasks,iarafjoadsprovided byagiation gh

| Itﬁ)?)éljﬁlzeya%h%h%g‘[ ocCI é‘ap corr005| g?ﬁ%"%é‘g&hﬁ 2#@?%&&{’%\3 emir{'OCl de"

-or " nemat agitfidh is piavided by ifpuIRE ARans el 664 dist Altbindavaed deRfopaaniving, of
~growth, with respect to nematodes, include not only the rapld di r ect

killi¥y' ot maunepropelier; @dm@ngmlﬁwmahﬁb@ébymjwm orrfgmgemt@ﬂws t he:
_prevention-or tg .fective coot of of their nultiplication or reproduction,
t he preve PNIEe ode egg hatching, and-confusing
or i mobi | i ziTRg férﬂn%nﬁﬁ&?ﬁ@ﬂiﬁ& SRRV shible ﬁu?ces%&‘%&%ﬁﬁﬁtrf)ﬁé?ﬂrfo‘rgﬂi&g a
e or a plant to parasitize.. -The nethods of using the cohpositions of
this i nvemltspmcﬁgrowﬂdhubmdeMablnMythemdrgorgapﬂht Gt talole exampley of carboh

fruit, vegetable, f]oral or ornarrental rop nursery crop that
-senS|t|v§°Wéﬁ‘é"é’$@“‘B§“§§¥S&WP 5%14%0%6 o dasiRse; arpsfamﬁli W@q

‘Mel 0| 955"§*S£f Met hods of appli cat lon are well-known in the art
and. |ncIu %ﬁggpplcatlontothe soil, either as-a liquid-bra-dri-ed
sol i d, contr gkt eshrésslofaitfogen cirlles 6ff capadic, \iﬂorgaﬁveﬁﬁﬂmi orpaticfisoraric :
fOrrruI ations_into the surrounding soil, application to the plant roots

directly . oamﬁéa@p@ﬁpfwgogwwesswmhﬁWnaﬁmq"&atqlaﬁdlmr@ ﬁ@fhealke 'I-'he
t | d, h
Lo or s+ nipesb Rl b kSl ol bl AL SSRRRM et

loam manyager, ﬁgmﬁﬂ&k shtfoniG@EaRg Cl al potting m xtures am)ng ot hers. The
term"fermentor”; as used herein refers to apparatus used for various-types
of 20 The mclusmn of certain amounts of minerals and growth factors in the fermentation :

medium is also helpful. Crude medium ingredients such as distillers’ solubles, corn steep
‘liqitor,'ﬁsh- meal; yeast products, peptonized milk and whey contain not only minerals but .'
S : growth factors. However, inorganic salts such as potassmm phosphate, sodium chloride,
' . ferric sulfate, calciam carbonate, cobalt chloride, magnesium sulfate, and zinc sulfate can
25 -beadded to the fermentation medium.
' Solid materials, such as calcium carbonate may be added in this process, to help with
'pH control, which sometimes favors partlcuiar types of pellet formation for best results
The process of producing the fermentation materials for use in this invention, while
utilizing a shaken culture fermentation technique may also use such-a technigue for the
30 - initial stagés or inoculum production as well. Production cultures are started from



-fernmentati on nethods including, but not limted to,-shaken culture,
"solid-state , continuous and batch fed nethods that areeonteinplated for
production of the fernentation broths of - 25 this:invent)dptember2004
i n- bot h-WMF76413ry and | arge-scal e fernent ation processePCTUNIALIEI M

"bi ol ogi cal Ly: : t.abl i d" -as=used hereja r ' h |
sul fur + Sherislly ESRRIEHR Groah i SRyl el cle B AGyPINTAHET 75, i
aci-d.  TheedkihdRy phbsd i UMy réached CPhéProBudtidndlitld Fepdiils On thoquastiéflof@tiei n

refers to baseS such -As Sodilum hydroxi de, potassi um hydroxi de, magnesi um

oxi de, mpgesent] theirtspecifix nctivity, 36d thelspanof iir peducteformingmapgadiyoxi de or . .
amoni um hydroxi de. C_ 9 Septenber, 2004 6612 PCT/.USOL/ 11699 The
process of - tHhedngciibuniis B‘ﬂ"‘?ﬁﬁ?“ﬁ?‘iﬁ‘??@g\‘)‘ﬁ’r‘?‘/’gﬁg ‘?ﬁfg?@?df@i‘l“fi M%’Htﬁal culture.
growt:f - nGid Ak tletbedenP - - r | usw ] r, corn ~
nmeal ggar%i,;ﬁlt‘fea Eﬁpﬁeer ag. r(,%tﬁ%) a 'é?‘?‘sg‘?&' ﬁllﬂrﬁggeﬁéénm{n'rrodi fi e%, or .

Yeast Malprodi@éed omén diflald@bwitatleditm Siwchs poatko-aéxtrasa dgwm] are dtandfened hitol ogy

~and Bi ot echnol ogy, Demain and Sol onon, -Anerican_Soci ety of - M cr.obi ol ogy,
Washi ngt (gqub:@(i: liumaeetainsddo # dlask (teraned reed fnska thatwould alley dor theyent i on,

fermentation. is carried. out in k asks . ' i .
f er ment orggmpﬁg%ﬁ}émﬁ%%w gggﬁgnﬁgg%%%’%%ag 93{'?(%%'% RN(%‘f' t he -
flask whisgle &em&ﬂsﬂﬁwt&mmgﬁmtﬂﬂ@-@sm&mﬁ rpivat foomentors
fermentors, 'agitation is provided by inpeller neans such as a disc

- turblére; costamingliisspeaifie fermentatipmmedibi. oA 1i2¥iineculiime fsctypisally pradluged € on- i s

acconplished by injecting:air or oxygen into the fernmentation m xture. The

f-er ment at‘gﬂﬁﬂﬁéﬂﬁ%‘l%‘?@f@dﬁwﬂ%tabl e sources of carbon, "nitrogen, :

| nor gani ¢ S?Aetaﬁmﬁ-g&ﬂ lﬂéeg.xg%hsmﬁ&%égmm%&wedtm%ﬂrﬁr&ar gani sm )

"~ Sui tabl e exanpl es of car sources are varlous sugars such-as dextrose, @
gl ucose, - addgionsidnformdtiominag be fowrtddin s Medaudl of ndugffial Miaohiohes! amdnd

gl ycerol . The sources of nitrogen can be of organic, inorganic or m xed

" or gani c/ iBigteghnolocy, pagesiN-40e¥iBl es of nitrogen sources that can-be used in

the cul ture i ' : |, . )i . meal ;
cot tgﬁséed ﬁ&g%géggﬁyﬁm%m%ﬁ%gﬁ%& -uggg’?@g%i ous -
- amoni UMigddntisn., THe ffdn typed diSdpplranls #£€bdsed b eithetbtaryodr retipsycatiag - and growt h
factors in the fermentation mnediumis also helpful. Crude pedium
i ngredi eshskingipiachivesi Bhd proesss hersist prisfesably wses motast shakers i which the flasks neal ;
_ yeast pr.oduct.s, .peptoni z m | n ' 0 K0 not- onl LNe but
4 owt 1 200608 oo RSFEPACH B PRt 0T aBGRAS0 il Rey vl el
sodi um chgg'ahd800 rpm). The culture moves smoothly around the inside of the flask (which is
l 20  usually an Erlenméyer flask). The scale-up of the fermentation process is well known to
thoseskilled in the-art. -

The purpose of shaking in submerged culture is to.supply oxygen and nutrients to the

_ngWin'g'cells. In _:shziken- cultures, the medium in the fennentation flasks is inoculated
with célls or spores, as is the case herein. The strain used as an inoculum is held as a
- 25  master culture, in the freeze—dned state or at reduced temperatures, such as -70°C. The
-o_ptimai spore coricentration to be used for.the mooulum is easily de'tennipcd by those
skilled in the art by r@uﬁne experimentation. |
The biopesticidal compositions of the present invention can be used against plant
parasmc nematodes; inclading, for example; Meloidogyne spp., Pratylenchus spp.,_.-
30 ' ‘Radopholus similﬁ; Ditylenchus szpsaci, Heterodera spp., Xiphinema spp., Globodera
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“ferric sulfate, calciumcarbonate,. cobalt chloride, magnesium sul fate, and
~zinc sulfate can 2 5 ' : be added to the fermentation medium Solid
materials, such as cal ci um carbonate may be added in thlgss‘?ﬂt%%%rszoof‘o hel p
Wwith pH\YQH‘M’é‘TlZ whi ch sonetines favors particul ar t ypes POT/GROIALEIS
“formation_for 82& results. ' The-process of producing-the fernentation
‘nat eri al s PR 2EOPIAIISMYUSSPR-nyent i on, while utili zi ng a shaken cul ture

fer ment at i o THRGARSHE EbnALSPmHESaR hRed 8%B grd&es offhfl ~ initial
~stages or inoculum production as vveII Productlon cultlres are started
from9 Sepiventien ca(iused© @ﬁﬁ&ﬁ&hﬁt&ﬁiﬁh&lﬂﬁlﬁ@&mpbmh@ghcgﬁomn nocul a..

Gowmh'is generally.rapid f|r It t hen,, sl o and stationary
phase is ‘#@“Féé’éﬂ’éﬁm wding, byt not j é‘ﬁ'é" @5‘”‘0?\“ FEGhantity. .

" of .celd p i cﬁé}? product
form ng capaa??'t%b%@“ﬁ’g%h nélcgnp ’ace%&%h fqui rreél uh V\Eﬂh{%’
_selected edffied, coRlckopsf @in, cottsn, cavped, bggplm&ﬁéia\behﬂﬁomges;gm'syngjg@e

majority of the cells in the population. The -spores produced- on an
Cinitial ggawahvmmmuc%mms,rpdleémwmpwmaa&paw&Pmnsm@pp@d into

growt h medi um cont ain flask te see ask I d al | ow
Por "ther " PlodPh AL pRsHREle popfep AR piee SRR S5 Podtn T el e BE 4 s por s
i n.an act kweet pappets, Rwebidotutsl i, tdblaeéb 106 £ irf Gvhedt JHdl wiMeZaltivatads ks
(shake- flasks) or stationary-vat .fernentors 10 contai ni ng the specific

f er ek at Aowerssihbeprotectad @oondmgda thepriescot yysicaaon, guchy: ?

f erment at S e of devel opnen The' ul.um nediumis-wthin the

purvi ew o'k’“ﬁqwg@ﬂsr lgasapﬁw&qq@samtpl 8&‘? QE H]S XYY naybe

: nd in - : Al Guld R R EHRE Y aasesa31 40,
SS}; ) wﬁb@%w %B?dé%g%ﬁ%%%é’égrf@ﬁp ure apparatus nmay be used in the

prac.tlce ﬂbwbhhgslimhentlon The main types of -apparatus are based on either

rotary or, reci procatl ng .shaki ng machi nes. The process herein preferably
uses rotary Jmhgibigagtiygmgherialscanes. mmwfedlm@eﬁﬁl efﬁwsrmtsgbemwsef%n at .

AP E b RurtbGrn d Ak tho BMed Bt BRI Bhnuhl oAk 0claDflys SIQFW
an Er | enneydier, ok 8§ &%phcﬂi&h iﬁ&&ioﬁhﬂ%dlﬁaldab@fcﬁﬂr rpqmlammomm 88 6rdhardrel |

known to those skilled in the=art. . The pur pose of shaking in subnerged

cul ture i grova ca!sb@by grapyly gzsncmem anrth@mrﬁacpmﬂlrmmovergqfdh@ Aefl bilaiclaw | n

shaken cuI t t.h di um t.he, f nt ati o I n

with-cell§ d’rlégj‘tgg’év 5@“%%&2%%}11@9&1#“ g?ﬁ %’é‘éapﬁ’é a‘é’isﬁwocul um
is held aﬁelﬁat%éld@ksﬁ%t St ra%n i 8n§ﬂe?ﬁ€@fogﬁﬁpﬂﬁaﬁéﬁisealﬂf péssivigduced:
terrperatures -such as -70C. opti spore concentration to be used for

t he i2®cul umThe compbsitioset &erprmdt Myenﬁmman be in a suitable form for direct

-apphcatlon-or as a concentrate or primary composition which requires dilution with a

- suitable quantity of water or other diluent before application. The pest‘icidal

concentration will vary depending upon the nature of the particular formation,
. speclﬁcally whether it is‘a-concentrate or to be-used du‘ectly
25 '~ The nematocidally effective amount of the active materials will depend. upon the
population of the nematode ‘expected to be encountered, the nematode. type, soil, crop,
and moisture. In general, the composition may be applied at a field rate of from about 1
N : - - to about 200/1bs per acre; preferably at a rate of from about 5 to about 100/Ibs per acre
and most preferably at.a rate of from about: 10 to about 60 Ibs/acre

30 .The nematocidal compositions may be in the forrn of a suspension, a solution, an
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skilled in the art by routine -experinentation. The bi opesticidal _ .
conpositions of the present invention can be used agai nst pl ant arasitic
nermat odes includjng, for exanple, Ml oidogyne spp., Pr at%@@ﬁ@'ﬂh@f&% ‘
30 ' -Raswpobrmdses sinmilis, Ditylenchus dipsaci, Heteroder acaamsorsisephi nena
spp., G obodera 11 10 9 Septenber 2004 WO 01/76612 PCT/USCL/ 11699 spp..
.and. Hopl otradision, s dysting ipewden & dispeitie graanicar WéHabla pewder, gn gmulsifiahie

“accordi ng to, .the. process of this .invention n, ve, used to trol .

et odesrargmtat R ERSSIy Shntesbled AL il B cdBR RN EE Rho P fo
© plant s anglodd skt inikd a4€li N9, but not linmited to, artichokes, aubergines,:
-chi ckpéa, citrus-.coconut; 5 banana, barley; beet roots;. cacao, carrots,

- cassava, -cel-Adgitivepfoithese conipesitionpmay tshude sudhtoartive appus, ingryguiiarst , fiel d
bean, forages, ginseng, grapey. guyava, various.lettuces, nelons,. nllet,
oat, Bkr TR fepding Smmfots. HUPRERL. cnsARRNAIng BSOS, HBIER o,
pot at 0es, b latae . J. : m’%@mﬁf&s .. et Svhick Vet
peppers,'%ﬁmg]gfﬁeﬁ%%ig?b,@%'?g%o acco, t’gﬁ)g‘tg%eggetst??ém% an(;ew‘;/lglr?n' o '
Cul ti vat eficilifate ptoduerimndlivg £irl applitativinefor potetidh agaihst rehaitglegsent i nvention,
such as. carnations, rose hbushes, -gerberas, chrysanthenuns, pot plants,
EEARiCRInerals Suq

phi | odendr onExamplesef inext garriegnelgde ino jIiCAEYPSEs  of

nursery piants. 4 Nel u |1t n and : s. . .
ot sery el RS Q0L Mo bles RS AT Al B el RN SRS
or. cQpt ai fuphS starchies Bicydldderiring it otdidaP thatRiald Wach a8 ¥ob@ peiuctsLabrkd- at the -
time of planting, or up to. several days wearlier, or by application in. a

cont r ol | gebwdsirathensn tohsyriceNpylsi peannthullsandiwalgutshells.chard  crops can be by.
granul e dispgr.segent _.on the surface with turnover .of the sqil a.claw
QT hvar O PSR n A G BB Mo TR et S RIS B dept (1

of 50| . Aurlghan AEAPHRES SEobRyHRYLFE 1) HliPhatd bl fn N acyBIRafEE! hod for”
application | s-%ﬂ SO pos‘si]i!l e.fy20 TEe (?:r(%rrpom t nsi’d(’)%lme present I nvention
can be i rmenc-wridkettersfod phodphoriclacid stithefptiy alcaholosthaxylates ar satisofsichat e or '
primary conposition which requires-dilution with a suitable quantity of

wat el Sor etansfaly algahnl spléates such a5 sedium;dodecyt sulfae.sodimmp aetadesyl sfateef on

will vary; 0 e SieRal. | f ' cifi
cal ly whether | P%ﬂfé&c} g%‘égﬂ#r%gt e o?lgé%ﬁge usé%h%%#%%ﬂ agf%ngéér%ﬂgulfa?&?

nenat oci diggduliy selfdrReds] petrobsnfiifonbietakyl @yl\salfondtey dushas wikyt beleeaed upon the
popul ati on of the nenatode expected to be encountered,- the nenmat ode. type,
soi | ; cr opwifonates or lower alkyl naphthalene sulfonates such as butyl naphthalene sulfonate;

. salts or sulfonated naphthalene-formaldehyde condensates; salts of sulfonated phenol-
- 20  formaldehyde condensates or more complex sulfonates such as the amide sulfonates.
Non-ionic agents include condensation products of fatty. acid esters, fatty alcohols; fatty
acid amides o fatty alkyl- or alkenyl- substitated phenols with ethyleric oxide, fatty

esters of polyhydric alcohol ethers, such as sorbitan fatty acid esters, condensation
- ﬁroducts of such esters with ethylene oxide, such as polyoxyethylene sorbitan fatty-acid
25 esters, block t:opolymcté— of ethylene oxide and propylene.oxide, and acetylenic glycdls. “
. Examiples of cationic surface active agents include-an aliphatic mono-, di—, or polyamine
_as an acetate, naphthenate or oleate; an oxygen containing aminé such as an amine oxide
of polyoxyethylene alkylamine; an amide-linked aniine prepared by the-condensation of a
B 631."boxylic acid with a-di- or polyamine; or a quaternary ammonium salt.
30 K also contemplated that the materials of this invention may be used in

12



.,and noisture. In general, the conposition may be applied at a field rate
of fromabout 1 to about 200/|bs per acre;-preferably at a rate of from

about” 5.to about 100/|bs per acre and nost preferably & September 404 r om

about: 10wpmiabezt 60 | bs/acre. 30 The nemmatoci dal conpogidivuses/iedy be in
the formof a suspension, a solution, an 11 9 Septenber 2004 WD 01176612
 PCTI Q5011 sawbmagian vgthnther gssentialhigogisalsor benefisial micmprganisys of grive g

wett abl e sifiable.. rage: . ae . ] nat ed
arand e, Dol ¥ babiddd R dhfeicRits 8300y Pt SBGAFNS' 3T,

- Addi t i yepmldtOrsidiamBicagposi tions- may include. surface. active agents, :
“inert carriers,.5 preservatives; hurectants, feeding stinulants,

at tractants, Thecoppesitionnef thiganventionimaysaisn be fomnlatedias activegpistures which
U V.-protecfants,.. huffers, fl ow agents,. or. qther- conmponents whic

Faci 1 | at BAYABERIE SRS TAr! dR - BB Blierbr oRbren, SIS e o
_nemat odes exciftARP iftudilg vaohd clad, WiRbmalddns i, kA0 hSPRE fikE) d¥¥Abranduch as
“kaolin,, mwca, gypsum ~fertilizer; phyllosilicates; carbonates; sulfates;
or phosphsareys organja hiquidsatdmixiires theréofas 10 sugar; starches or
cycl odextrins; _or botanical -materials suc,h,as-\/\pod-,gro_duct S, --cork

S
powder ed cor fRTEIMESe, fhepresartipeentign ismet lpitedtothepartieyian arhadimentaand o) ¢
surface agtia S Lonl €-.C ) . ' . for
cxarrpl o ool of AFRaor QLA KB Py S PREINAF D R B DE VRl Bl
‘N acylGar apgieriztails witlinodeparting frarh des stopé opibdsipbaition. acid with fatty
al cohol ethoxyl-ates. or salts"“of such -15_. essters;fatty alcoho];sulfates

such as sodi dhedxaapias bslowrase presemed imdeseribaprelared gmbadimcats andauilities 06t y|
L.

syl fate; gthoxylated fatty. alcohgl sulfatess ethoxylated .alkyl-phenol

5 1 at oo, et arRioind i gof pRpBO0 i g B FRlon iR PBLAS: Rl R i

-sul f onat eglafli§ Bppndall k¥retobenzene sul fonates or |ower al kyl naphthal ene

sul fonates such ‘as butyl naphthal ene sulfonate; salts or sulfonated

napht hal ene- f or mal dehyde condensates; salts of sul fonated phenol - 20
-formal ehide Cﬁnfensat es or nore conpl ex sul fonates such as the am de
sul f orrat esX #—+oni ¢ agents include condensation products of fatty. acid
esters, fatt . aho - Eg(ildﬁ‘:ﬁ? r il ¥t hicah @l kenyl -
substituted éﬁ?ﬁg%@iw?&&g{lﬁﬂgﬁe&g% e, gt‘n{ﬂ)’/'%mggltu?rs ofc‘-ng{l)l yhydri c-

al cohol efdrarentatmidinoth byseonthifitgine. f Fhésy salidscwerstveasied byaeebaspeatlingrin  pr oduct s
of such esters with ethyl ene oxide, _such as pol yoxyet hyl ene sor,bitagg{{ atty
-acid 25 Gitifled watgrgad C@%%mg%ﬂ@m@aewwaﬁm&ﬁdwwe{es de,
and acety | G- EOn) A f ' :

el - S efict RS overkI A8 Rl b8 il $68 pBGLA nHBRSvas

' naphg fengiiscqiiedtlyedated By buspendiiga ﬁ;ﬁ'gh&i#thﬂ@t@ﬁtﬁﬁuﬁt&hn@hcmg oy, e oxi de

of pol yoxyet hyl ene. al kyl am ne; an am de-li.nked am ne prepared by. the
condensat heatingf within several acidic environments (as detailed in Table 1 below). The materials

resulting from these conditions were readjusted to pH 4, freeze dried into a powder, and
) _ --rtested in a contact assay with RKN. All heat treatments were carried out at 121°C _for.
four hours in an antoclave. Groups of apprgxiihately 50 nematodes for each replicatc
25 ° were iricubated in 12 ¥%:% ?aquedus,suspc_n‘sions of each of ihc,recoﬁétitute&_ materials for a
period of 24 hétirs, then courited to determine the percent mortality 6f RKN. The
materials resulting from heating under acid conditions of pH2 or _l_oﬁef s_s'howed‘

significant increases in nematocidal activity.- e,

30
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‘carboxylic acid with a. di- or polyamne; or a quaternary amoniumsalt. 30
It' is also-contenplated that the materials of this-invention may be used
in WD 01176612 9-Sept ember 2004 PCTI US01/ 11699 conbi nats #Piemnber 04 er

essent i aW®PHI&EEE cal s or beneficial nicroor gani sns or act PCEUSttmIeeli ent s,

- such as- herbicides, anti-nmncrobials, ﬁ’gﬁ icides, insecticides, plant growth
‘regul ators or nutrient S.. The conposi £ of - th| s invention may al so be :

fornul ated as active.g e?ﬁfwdﬁgssﬁ i vided dry or
l'i-quid diluents; ext en ers, er con |¥%%%°Bs}§1ﬂ%€m pi ents,

~including various. clays; di (Isohbbosmentation Ftastion)and the |ike, or water.

- . and various organic liquids and mxtures thereof O course i he present

invention is nolSampie 'Bmatmr.nt he- partMmage‘VthtEnfRIQﬁ'd nmodgs * of

operation. desc

variations 10 j the Hﬁt% I s W|th0L§ depart| ng fromthe scope:
i‘nvention. The px anpt 1 e—phesentet—to—deser+be—preferre

enbodi ments and|uti I|1§%§ oﬁ the irz-ent_l on and are not nmeant tlo linit the *
i nventi on unl esg=othe #ﬁiqﬁ"ﬁ O Tfgg Ne— THair s~ appendedheretio. 15

. Exanple | Water{Tnsol erralsfwere isolated froma Mrothecium
verrucaria ferr]ynt at 18 0HRatBy C8igg ' TUgi Nng. These Sol1ds Wgre washed by
re-suspending ip_. dis{lil I ed -wat er angd centrifuged .again. The wgshi ng
proocess. was repjgt ed 1Iym¢g5rm1{&te@nc 100 he solids were recovered in powder
form by freezet I ng- This powderdd material. was 2 0 subsequgntly treated

by suspendi ng a|Ewei gh¢tdnteeatadnt of it5in water and heating only,] or heating
within several lcidiclenvironments -(las detailed in Table 1 heldw). The
mat eri al s - r ks Gtadndgtase fnvenitessef RIGNdMeloidegymeingognitadj ust ed to pH 4, freeze,
dried_into a powder, and . tested in a contact assay with RKN. Al heat &5
treat?rents were carried out at 12t C for- four. hours in an autocl ave.
G oups OFZ’%MI mat el y 50 nemat odes for .each replicate 25 ' were incubated
-in 12 b aqueous. suspensi ons of each of the, reconstitutednaterials for .
‘a period ofoMrd:Bim swadahcérdamptfmmwzmndeh@rﬁmmtwmﬁmge}mwmanmy of .
RKN. The materi. SU|II ng, f.rom under condi ti ong -of, pH 2 or

ower | ShaRSHEgs in nes %&&’@&EP%I e@méﬁoaﬁ%ml ¢ a<id

and hcated inan aufoclave at 121°C for three hours. 'I‘he samples were oooled, re-
10 . adjusted to pH 4.05 - 4.10 with sodium hydroxzde solution and made up w1th dastﬂled
water to  final welght eight times that of the cake used (12 5% concentration). Groups

of approxmately 50 root-knot nematodes for each rephcatc were mcubated for 24 hours
. in these suspensions as well as a distilled water control and counted to determine '
: mortahty The hcat—treated fungal fermentatlon solids showed strong nematocldal
15 _actlwty, as indicated in Table 2,

Table 2

Nematodes Exposed to . . - 1 Average Percent Mortality

sterile water 10

heated Streptomyces erythraeus solids | 97.2

heated Gibberella fujikuroi solids - 98.5

14



WD 01/ 76612 9 Septenber 2004 PCr1USOV11699 Table 1 Cont act Nemat oci dal
Assay* for Fermentation Sanmples (Insoluble Fernentation Fr action)

Sanpl eTr eatment . 'Average % Mortality of RKN AHeated 2 Spnembes2004  Heat ed
7 ‘Hﬂ‘?ﬂﬁﬂeat ed88' DpH 1:5 + Heat ed100 EpH 1-25 + BETISAVOBF
.Untreated '5 1- Second stage juveniles of RKN, Mel oi dogyne incognita. 5
_Exarer e 2 . Filter cakes (washed, danp fernentation.solids) fromtwo fungal
f ernent at iBxampl€s e re-suspended in three times their wei ght of water,
-adjusted to pH2.0:with sulfuric acid and-heated in an autoclave at 121C

“for three hodblsrmmlmmemébrlmmmuonéomsusa@qsmdc&mmm 05 - -
4.10 with t d d ter t
i nal "ver SRICEIEhE St fregtontres Bt S haee A Sus iy

© Groupss OfygiRREEKIn AL b Rtk %}usi&ﬂ % gﬁqr@%ﬁﬂ%ﬁlffﬁé a8@GHd hegbd Etaizq were

i ncubated for.24 hours 1n these suspensions as well as a distilled water

_control al@2%0 fntthrte hourd e Adenécading sthe pHIwdsye-adjustedda -0 withsediufingal

‘fermentation solids showed strong nempt.ocidal 15 activj tK fas indicated. in
4

Table 2. ¥ %@W&g-a@m@e@smwn 1ag Qebyweigbhof s tal ity

& bber of | TrfismsdRSbd, Wb GAERRiRi 06RO IR AeL ey B Blome
PCT/ QS01/ i thcuaedior 23 ha!ir}s‘ mtteirslsaspenaan oewithenedtibiotit xomtel sok@onon from

a suspension of fernentatio
0 (100 units of pemcxllm plus 0.1 mg of streptomycin per mL) and then counted to

determine mortality. The heat-treated fermentation solid suspension was effective in

“-‘Z.‘-‘.‘:.',- .
heuby

killing the plant-parasitic nematodes, as shown in Table 3.

Table 3

"1 Nematodes Exposed to : '| Average Percent
A | Mortality
| Antibiotic control los
Heated suspension of Streptomyces solids. | 100

15

Example 4 .
Water—msoluble matenals were isolated from a Myrothec:um fermentatlon broth by

Acentnfugmg as dcscnbed in Example 1. This msoluble ﬁactlon was acid treated by

20 .suspendmg a weighed amount in water and adjustmg to pH 1 72 The sample was

| divided and one portlon was heated at 120°C for three hours whlle the othcr porhon was

kcpt at room temperature. The materlals were both rea.d_]usted to pH 4 and lyophxhzed
into a powder The powdets were reconstituted and used in a test mcasunng percent
mortality of root knot nemazodes Nematodes were incubated in solutlon for 24 hours,

25 then counted to detcnmne living and dead nematodes as shown in Table 4. Reducmg the
pHto 1.72 and heating mcreased the percent mortahty of root-knot nematodes



~solids froman unclassified Streptaonyces speci es. |

g) was re-

5 suspended in 40 nmL of water,
“acid and -heated at 121 122C for three hours.
“ré-adj usWeP76612. 0 with sodi um hydroxi de sol ution,
suspensi on contai ning:9 % by weight of the
of approxi mately 50 root-knot nemat odes for each replicate
for 24 hours with this suspension orgbls an antibiotic- control

fernmentation solids. -

The solid matérl al .

cool iOritgPieAker 29 was

gi vi RCHUSOLAZE9

G oups
wer e i ncubated
sol ution

10 (100 units of . penicillin plus 0.1. nmg of streptomycin per nL) and then

counted.to
suspen3| on was ef
- shown in Table 3
-Ant.i bi oti ¢ cont ry
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|n_- 1

|1||||nn th

fective

Samplee 3 Nemat od
l:0. 4 Heated susp
insoluble materi

nsiaon of Strept
als were isolate

?@mﬁed t oAve

det er m naﬁ'mtstmpﬂghangmaoﬂm&ctnemateddﬂsmwwat ion solid

nenmat odes,
Mortality

s. 100 15

Mot heci um

‘as

A% Per cent

%ﬁgﬁﬁ)’sm I G

fer ment ati on bro;
i nsol ubl e factio
wat er and adj ust-{
heat ed-at 120Cfo

Hisolible fEx ond

i WasS acl

three haours whi

: t ;I' eat elc f%a‘éigt Su

frgrtion pH 1. 72. TH

PIE3 o0 D€
spendi
e sarrpl e was d
Je.the ather por

1... This
anmount . i n.

ne portion-was
pt at .room

by EXanpl
ng a wei gheg

vi.ded and ¢
Lan.was_ ke

tenperature. The
into a powder. T
percent nortali

Insolgbledbmnentationh

o

re rgq
Ot Nneg

Unheatedsit @bt bd2t
constituted and
mat odes. Nerrato

<pW 4 and |l yophilized,
used-i-n a tlest neasuring

les were i ndqubated'in

solution for 24 |
nemat odes, as sh

i ncregsed- t he percent m)rtality of

i 562

v A

d=: ds?agehﬁ%tiﬁésﬂéf

_l

| oot - knot nerratodes

R M e,

15 WO 01/ 76612

Exanple 5 10 9 Septenber 2004 - PCF/ USO 111699 Table 4 Effects of pH chang _

‘on cont a@c_amtm‘i oci dal

activi ty Sanpl eTr eat nment Avg. .

% Mortalit? ,

‘Effects of Acid Dlgcstmn on Nematocldal Activity of Fermentatlon Broths
{Greenhouse Evaluatlon)

10

Whole myrotheciun fermentation culture broth was divided into two portions. One

portion was treated by reductng the pH fo 1.5 and heating at 121°C for two hours, then

readjusting the pH to 4. The other portion was an untreated control. The resulting

materials were freeze-dried into a powder. The powders were reconstituted in water to

15 .

contammg cucumber scedhngs and apprommately 800 root-krot nematodes per pot. The

equal concentrat:ons by weight and dosed at a rate of 1.0 gram/pot onto small soil pots

plants were mamtamed with light and water for oiie weék, then- removed-froni the 50il.
The galls (root swellmgs reeultmg from infection by root-kuot nematode, Meloidogyne

‘“mcogmta) on each oot were counted to determine the rate of nématode infection. -

20

'Eﬂicacy is measured by the percent gall rediiction from the untreated, nesmatode infected

control plants As shcwn m Table's, acld tredted and heated fermentation broth was
effective at reducmg fhe neniatode infection by about 80%, whereas fermentation broth
that was not acid treated and heated coritrolled about 30% of the galling

16

(4.56 .
adjusted to pH 19 with sulfuric
After



-Insoluble fernmentati on"Heated at '‘pH 1.72963 fraction. Insoluble
f.ernentationUnheated at pH 1.72 -< 1% fraction - Control . 2 =Actiyvi ty

dgai nst “second-stage juveniles of RKN, Mel oi dogyne i ncof Sentemeer2006f Aci d
Di gest i orwordsrgszoci dal Activity of Fernmentation Broths pCTAIS1/11699
(Greenhouse Eval uati on) Whol e nyrot heci um fernentati ons culture ‘broth was
divided into two portions. One portl'S#’Q\és treated by reducing the pHto

1.3 and heating at 121 t.wgthe pHto 4. The
%G@gﬁwﬁg

ot her portion was an un fraterials were
?5456(;0”5“ LU
h

TR

—Ot—tWo ||u'uno,

if?eat"ed control.

M R

I.

T

freeze-dried into a po ed in water to 15-

equal concentrations by a rate of 110 gtam pot onto
smal| soi |l pots -contai xR FHHEFERT Scedlgggs  and appfoxi mately 800
“root -knot nematodes pew pot. The plants ywere nmintainefl with |ight and

wat er for oneheeBbve inaRmalseraY alo téslih A Comattlassa R;Emr@ﬂ)dthzétrrﬁﬁiat&i&| l'ings
resulting frominfection.by root-knot nenatode, | oi dog ne i ncogni tla) on

“ each root wm@lcebﬂjm s 24 dourstin regonstitatad S¢latt@scnad¢eﬁmn ybphlbzndu an.

Efficacy is Mﬁ%ﬁ&"él‘”"ﬁ

nenat ode Pﬂ'fv

heat eds f eneRatakd, WheRlaQ i WiRatel bidh hid/ Bro
by about 80% o, whereas fernentation broil

ek U

C Betes l{'{‘]‘ti é’e‘?ftetg €and
&Imﬁ@@m&ag,dtmd&e%tagge i nfection

S 1t . was not acid treated

and- heat e&eatmﬁﬁsﬁdvmdlabmmy/oﬁmembmagdéd,as@owmﬁnbﬁeﬁ)terrber 2004 WO

.01/ 76612 PCT/ QSO /11699 Tabhle 5 Sanmpl.e%

(FB)29.46 Acid -Treated FBSO 62 The ab

ff Control Fernentation Broth
teriaIs vvere also tested in a

contact assay where ot t\IIUL et odes—wer g Ilbuuet ed, for 24 hours in
reconstituted sol uti Jrsatme O t he | yophi 4%@5% 3rs Mat eri al t hat
wag-acid treated an heat ed | ncreased t.he pe M@ﬁ?h%rt lity of the 5°

nemat odes, whereas: S heated w thout

the acid treatnent
6.

t|Fermertatiot Bobtio+ utunodified b{rfbi h that ga
v ) S ,
Feaﬂewewgm&gehwed‘ 34 ,

Fetmcntatton Broth heated under { 100
] acidic conditions '

as shown in Table
Table 6 Treatne : ' '

Example 6 o
10 Nematocidal Activity of Acid-or Alkali Digested Fermentation Samples (Contact Assay)
' Myrothecium fcrmeﬁtation broth was heated in acid and basic (a]kalinc) conditions,
and the cfﬁcacy of the resulting matenals was compared in a nematocidal assay (%
mortality of root knot nematodcs) Thc control broth sample was adjusted to neutral pH
(pH 7), and other samples were adjusted to acidic (pH 2) and basic (pH 12) conditions.
Half of each sample was heated at 121°C for t\;vo hours. Once cooled, all the samples
were readjusted to neuttal pH and lyophilized (dried to 2 powder). The powders were

15

reconstituted in water to equal concentrations by weight and tested in a contact assay
The contdct assay -consisted of RKN incubated for 24 hours in five concentrations of each
material, with multiple replications. The neniatodes were counted, and the number. of

20 dead nematodes detemmined for each concentration for every sample. Data from this test

was analyzed by PROBIT analysis to determine the LC,, (lethal concentration or dose to

17



Mrtality Fernentation Broth - unnodified3.5 Fernentation Broth - heated3.4
Fernentation Broth -heated under 100 acidic conditions Exanpl e 6 10, -
‘Nematocidal Activity of Acid-or Al kali Digested. Fernment&$enerspen084 .

(Cont act woseaygs2 Myr ot heci um fer ment ati on-broth was heat adirosagshoand

“basic. (alkaline) conditions, t he eff| cag he-_resul ti materi al s
" .was corrpaP@a"'lqﬁ‘e&t‘WéWﬂt 9‘@1%‘8@% g M J’ ang mat odes) .

canpl oq. vEPmiafin B W ac?%@“’*ﬂ(%&%‘ %2%‘1‘%‘*}%“7 UBhal 1o 1

Hal f of egsdciyasnt@atodes, Rikatsl aﬁﬁr&ﬂﬂ,@ﬁahuﬁoﬁtﬁeu’aﬁnata‘lﬁh ssshbed,inal | the
sanpl es were readjusted to neutral pH and |yophilized (dried to a powder).

- The' powdeTsblgdy Flebéhﬁtwemﬂﬂdd]uﬁed\h'@témh@ﬁt@h@éln‘)&mmﬁ@@ﬁ‘éﬂ% by wei ght
and tested in a g assa The contact' assay:consisted of RKN .
i ncubat ed™ B zf°ﬁ'8 Oﬁ"ﬁ“‘?¥% concentrations of each -material, with
mul tiple replications. The. nematodegg¥grtre counted, and the number. of 20
dead nemat odes determined for each concentration for ever “sanpl e- Dat a.
fromthi's test wafSamstyzed by PROB|ITC aaiplinss M ikcwgdter mijne the LCso

(l ethal. concentration or dose ta 17 -P Septenbher. 2004 WO @1/ 76612 _

PCT/ USOV11699 obta{n an estimated 50}gnheatedal i tﬁcobdt he ngmat odes within
95% conf.i dence rang pt-ati-on-broth—whed at-ed——qei t her acid or
basic conditions s tatien Brafh @FBY. BA%i ty to ﬁéﬁbt odes, |indicated by a,

| ower LC,, value f)rH hese naterials] as shownjin Table T. Materials that’
-wer e- pH adj usted b{R ot heat ed di d -fiot show aﬁrJ\signi ficany increase of

toxicity to nemat OfEE acid BhEG4 {BH&E. agal fglggM rneogni t a :
Unheat edHeat ed Fer Tent ation g WB 3.595.54 pH/ FB aciid condition (pH_~

2)3.581.01 FB al ka Fﬂﬁﬂéﬁﬂéjédddﬁibn 252 0.88 | : al
| | (PH 12) '
When plant parasitic nematodes are placed in direct contact with ﬂae compositiens so
produced, the nematodes are paralyzed or killed, dependmg on the concentrat:on of the
composmen applied. When the soil in which potted piants are growing is treated with 2

10 'suspensien of the product produced according to the method of this invention, and then
inoculated with piant parasitie nematodes, after a growing peried of several days, the
plants are healthier; with larger and heavier acrial parts than untreated plants similarly
inocutited with neiatodes. The roots of the treated plants also exhibited fewer root galls
(symptoms of nematode attack and invasion) than the untreated plants. In the -ﬁeld, the

15 composition produced may be applied as a suspension in water or as a dry granular

rnaterial to the plants to be protected from parasitic nematodes

Ex ample
Portlons of whiole fermentafion beer from the submerged fermentation of

20 - Myrothécium sp. wére adjusted to pH’s of 4,8,9,10 or-11:(10.1) with-sulfuric acid or
sodium hydroxide and heated in an attoclave for'two hours at.121°C. ‘Control samples e
were pH adjusted but not heated. Afier heating, the samples were cooled to room

18



2.520.88 (pH 12) Wien plant parasiti.c nematodes are. placed in direct
contact with the conpositions so produced, the nematodes are paral yzed or
.killed, depending on the concentration of the conpositi ¢hSepgnbed200dhen t he
soil in Be#2t ed plants are growing is treated with aPcriossusmensi on of

Jin S e T AR AL T AL
- several . daympldsRRre BRI & Pt BoRehitdidh of W4 thilda! Qﬁﬁuﬁgﬁgg,% orial

parts than untreated plants simlarly inoculated W th nematodg&s.” The roots
. of the trde¢cogditp(fant-knew sanatwdispRKR) weteinenbatabin the bhspendionspivestbasaf

nenmat-ode 'adttlﬁlack and i nvasi op)_‘ than the ‘untreated-plants, In _the field, t.‘he .

15-.conposi B’Hﬁ@%’éﬂ"ﬁé? uen b}ﬁ?‘ﬂ@&‘%ﬁl’eﬂmﬂ!}%ﬁéﬁggimﬁ@%ter ar as a dry

‘ lar JgBberials tasthe o : ' ; i d des.
O a5 SRR oG B B 3B A AT 5RO

. fernent at iheated fat A6vabdd sH HeaonsRated inckEised Aecthatséias dctivitylovertonthoated. 9, 10

or-1l-..(0.1):with sulfuric acid or sodium hydroxide acid heated in an

aut ocl ave spgples.gs showm in Fabla®1 C. ' Control sanples were pH adjusted but
not heated.. After healing, the sam were-cooled to roomis 9 Septenber
2004 WD 01/ 76612 PCTI US01/-11699 Y erature, and all sanpl es-were adj usted

to pH4.-1-{t 0.1) using sul {\pbicBechAlllhline HEAEPreAfindie- - Sanples were dil uted
to a final concentration of 2% solids. G oups of Ml oidogyne incognita
(root-know -nemat odes, RKN) were incl | D fm%ﬁ nsions fas well as a
dilute antibiotic control solution ?é%fﬁﬁﬁrﬁk&% pe%&?ﬂl lin ‘Jand 0.1 ng/ L
of ,streptonycin);. and after 24 holifepctritpionand dead i ndi vi ddal s were

counted. Beer sanples .heated at e evat-ed—pH-denpAstrated—icreased
nemat oci dal ~ activi ty-over non-heat efiHea@dp! es, as| Soa\Weated Tgbl e S.
Table S . Whol e-Beer: Al kal1 ne Heat .ffreatnent Al Feferences dited are
her eby incorporated )¥Hﬁefer_enc'e.v Pppgent Mortalify-of RKN af 2%
Concentration ' : B R : :
' _ﬁns" 164, 7 .7 oo
{ee  |uss - fs
pHIO - |33 |eo.
pH 11 . 1323 2.1
antibiotic control NA 00
10 - IAll_references cited are hereby incorporated by reference.

_ | The present ir_ivcul:i:cin is illustrated by way of the foregoiiig description and
| exaﬁlﬁlcé; 'Tﬁe'=fomgding*descﬁﬂﬁonis ‘infcﬁdec_-l" as a-non=limiting illustration; since -
'l many variations will become apparcnt to those skilled in the art in'View thereof, Tt is
~ intended that all such va;iations within the scope and spirit of the appendcd claimis be
15.  embraced the._'reiljy.' ) A o o o
| - Changes can be made in fﬁe cortiposition, operation and arrangement of the
method of tﬁe prescnt‘ig\fenﬁon descnbed hcrem ,Withbﬁt departing 'ifr_'om the concept and

scope of the ‘im'(_enﬁdn as defined in the following claimis:
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Heat edNon heated pH 4 '835.7 pH86.4. 'OA pH 918.51.8 PH 1033.30.0 PH
1132.3.2.1 anti-biotic control NAO.O0 The present invention is illustrated

| ay way of the foregoing description and exanples: - TifeSeptember2004
"foregoi MPRMESER2 ptionis intended as a-non-limting ill usPCHUBMAI6MSi nce
"~ many variations wll becone appare@ur%é those skilled in the art in'view
thereof. It is intended. that all s variations within the scope and
spint"of the appended claimbe ,enbraced thereby. . Changes can be nade in
t he conposition, operation and arrangenent of the nethod of the present
“invention deWardldisd herein without departiing fromthe concept -and scope of
the invention as defined in the following claims: ' . 19 W 01176612
Clainms.. W claim 9 Septenber 2004 - PCTI USOL/ 11699 5 1. A nethod for

| nproy ng bi ppegih&hétPor dablovidg/bibpestBidal ddivity BF KGR fR¥dudedbyEnt at i on
conprising the steps of fernenting a bacteriumor fungus to obfain a

f er ment at fermertatidrhcongpeisug thagtephef:pH of . said fermentation broth to a pH of

hout. 8 i § HEmeR e IO oTbat AR s TAPBHRoD BT and hoat
treating sai gyl arRal afick 0y Ohlkl Mo HGHRE s BHU el Bods 93PkigRoU : 100C

for at |eas _ m nut es, en-cooling“to anbient tenperature to
obtain a pH adj ublohsgicallyakcdptabdé acid P api ofabovdisbous§ witips blotakically
bi opesticidal activity,. with the proviso that said fungus is not

. Myr oifeci um ver r uaceepiablgialisalicardapsiiapd said 15 fermentation broth is

‘adjusted to.a pH of bel abqut 5 . .The netho f cl.aim rein said

fungus or baﬁ?agFFﬂ?ﬂa Sg-l(g __EQQ%W?ZP%FH%’&‘WBF%J? 8gﬁtgf“ass?f’€°g]lqllé?y%?%gagrel | a

fujikuroi, Strept REMGESWErY A, ien Ba6lidd tdantiiiR eérhfeisture to obtain a pH-
adjusted, beat treated composition having improved biopesticidal activity;

.with the proviso that said fungus is not Myrbfhecium verrucaria when the pH of said
15 fermentation broth is.adjusted toa pH of Below about 2.5.

2. The method of claim 1 wherein said fungus or bacterium is éelecfeﬂ froxﬁ the
group éonsis_ting-of Gibberella fujikuroi, Streptomyces erythraeus, Bacillus sphaericus,
Bacillus thuringiensis and Fusarium moniliforme.

20
3. A composition comprising _ . _
a heat-treé;:eg, pH adjusted fermentation broth of a ﬁmgus or bacterium selected
‘_ ﬁ'om the group consisting of Gibberella fujikuro, -Strepfomyces
_ _‘ erythraew Bac:llus ._;'ph;rzericu:s, Bacdlu.s' thuﬁpgi;znsis and Fﬁsariym

25 | omeplfrme

wherein said broth is pH adjusted either to a pH of below about 2.5 witha

_biq!ogigally acceptable acid, or to a pH of ai)dvc about 8w1th a
.. bilgicallyacoeptablealkaliorbase;

and wherein said brofh is heatéd to & temperaturc of at least about 100°C for at

30 " least about iS nﬁﬁﬁies, then cooled to amblent temPérature. _
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Baci | l us-thuringiensis and Fusariumnoniliforne. 20 25 30 3. A conposition
conprising a heat-treated, pH adjusted fermentation broth of fungus or
hacterium sel ected fromthe group consisting of G bber@l$@t¢m?$f@ﬂg

- St r ept onPWOM/T6€2yt hr aeus, Bacillus sphaericus, Bacillus wourisegisdsts and
~"Fusarium noniliforne; \/\herel n said broth is pH adjusted either to a pH of
bel ow about™ 2.5 with a biol ogically acceptabl e acid, or to a pH of above
about S with, a Anpued 8aha rein said
broth is heat ed to a ten%glr:%%@gﬁof altgaclgeas‘hﬂ%out %%g%n?or a\t%ﬁi Zast about
15 mi nut estdnllmmnoglimns &liimsmddf@lqn&rmtnee&ofﬁ@ht&aﬁmnt,wber 2004 WO

-01/.76612. PCTé)ng%’ gFt hod for control of nematodes on plants

~which conffi®@ ve(ﬂmo% paanasitiog fogmediby hesting 2 ploadiusgied seed of -

" plant sgi N gaeRMtatBh SHE RlgRs b tocidally effective anount of a
conposition forrrehbgy hrheog'tilgng a pﬂ)a usted fermentation~broth froma

fungus or bact avliesin said®esth s ﬁ@h@dtbraqﬂhofﬁel@dla%ﬁt@s witha bidlogicaltp! ow about .
2.5 with a biologically acceptable acid, or to a pH of above abaut 8 with

a bi ol ogi cal | y acce@ceiptabl |oF tpa Pﬁﬁebowom&mﬂlm tielogichllpatreptableneat ed
to at |east 100C for“&\ﬁm sit 15 mnutes; 10-with the proviso that said
fungus is not Myrot Red' & r ucari a Wnen the pH of said fernentation

broth i s. adj:usafd whersn fiitl BotR|HRHked RO let EOO@foIQﬂcﬁ‘??g'ﬁﬁn sclaima

wher ei n sai d conposition is.adnmnistered at a rate of roma o’ut 1. -to-
- about1®00 pounddthihe peasise. thaiaidl fudgus ismatiMdprotiechinaverrucavirerimanths pHbS ungus

- or bacterium.s selected fro onsjsting of G bberella,
fujikuroi,; @fm&’ %’ﬁ’ﬁtﬁﬁﬂ I%aﬁ?"ﬁ WebaWifadri cus, Bacillus
thuringi.ensi s and .Fusarium noni i forrre .20 7. The met hod of claim4

wherein said conp05|t|on further conprises at’ ‘|'éast one conpound sel ect ed
from the groupScdhsinsdthotbofalaiteet Whercidaaid composition is administered at a rate of

from about 1 to about 200 pounds per acre. |
15 '
6. The method-of claim 4 wherein said fungus or hacterium is 'selected from the
group consisting of Gibberella fujikuroi, Streptomyces erythraeus Bacillus sphaericus,

Bacillus thuringiensis and Fusarium moniliforme.

.20 . 7. The method of claim 4 wherein said composition further comprises at least
one compound selected from the group consisting of herbicides,
. antmucroblals ﬁmg101des msectlcldcs plant growth regulators and nutrients.

8. A method for producing a nematoéidal composition comprising the
25 stepsof: . ' | I
a) fermenting a bacterium or fun'gus to obtain a fermentation broth;
b) suspendmg said broth in an aqueous solution; - :
. ¢) adjusting the pH of said broth in agqueous solutlon to-a pH below about pH 25.
_ 'with 2 biologically acceptable acid; _
30 . . d) heating the pH-treated bmth of step c) toa temperature of at least about 100°C .
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antimcrobials., fungicides, insecticides, plant growth regulators and
‘nutrients. 8 A nethod for. producing a nematocidal conposition. )
conprising-the 25 steps of. a) fernenting a bacterium o $Etmgnsel‘t2§)06bt ain a
f er.ment awoes e -h; b) suspendl ng said broth in an aquegizosn/iwsdoon; C)
adj.usting the pH of said broth in .aqueous solution to.a.pH bel ow apout pH
'2.5. with a biol ogforat legst abous A5 minutes,thep cooling to ambient femperaturerand,

pHtreated- broth of enperature of at |east about 100C. 21 9
Sept enber 2004 &iﬁ%é%"é%ﬁﬁﬁﬁm/ 11699 for at |east- about 15 ninutes,
then. cool i ng tﬁltﬁmlﬁﬂhséﬁﬁpﬁi@ﬁﬂﬂgﬁsmaﬁﬂMyr&he&ﬁﬁwm said conposi tion;
wWith-the proviso that said fungus is. not Mrotheci um verrucarl a. 9. The
method of clai m 8 wherein-saiid pH is. adj ust ed: bel ow about: 2 :10. . The
met hod of claim whe r ei i.d pH.is.a bou .11. The
method of claifh °fcsf’gq’r‘5‘r$é‘fhﬁ§méﬁ+%5 G‘Pfi‘i—f’%#’qg i °Bb osition -10-
formed instep d) to a range of about pH 4 to about pH."'8. 12. The nethod of
claim8 further conprising adding at |east one conpound to said.

conposi ti on- of 1Gt Hmca)emﬁmfdlmmmhmdnsﬂdqﬂimddjwmmm gbaud.Tonsi sting of

‘herbicides, antimcrobials, fungicides, insecticides, plant
" growt h-regul ators and. nutrients. 15 13. The nmet hod of cI aim 8 wherei.n sai d

“fernentation b g:sﬁb '
wat er - i nsol ubI 'f%rtré'e&%&gf@tmp%e rre o#n%t%id [ mggﬁ\?ﬂ?er el nms‘gts}?on

- wat e&osolﬁbhedmﬁap&ptoa&aﬁ@rtﬁraabaq:mwwﬁa d wat er-insol ubl e bi omass,

and said water~insoluble bionass is suspended i n aqueous solution in step

b) 15. -A.nmethod for produ0| ng a -nenat OCI dal conposition conprising the

steps- 25 a) fe t.er u F UNgus t obtain a fernent :
broth; b) susbge'ﬁf‘ hﬁ]ﬁﬁ 5?5’3'5 aﬂegﬁto%e)coé%}mﬁ]glﬁl ng the
pH of sai %u? samcs&ﬁmnagelact&rhabqu@ ¢hndiblif oM th a

. bi ol ogi ca ac epta Ie al aI | base; d) heating thepHtreated broth of

step ¢) thermcimmumunhlatsf ﬁmgxcmasnmques, plmtzromregulﬁtoratand@amenéﬁaout 15
, mnu&%s then cooling to anbient tenperature; 22 .,

13. The mefhod of claim 8 wherein said fermentation broth of step a) has water-.

soluble biomass and water-insoluble biomass.

14. The method of claim 13 wherein said water-soluble biomass is separated from
20  said water-insoluble biomass, and said Watcr-_inseluble biomass 1s suspended in aqueous

solution in step b)

15. -A method for producing a nematocidal composition comprising the steps
of::

25 a) -fermenting a bacterium or fungus to obtain a fermentation broth,

b)  suspending said broth-in an aqueous solution;

c) ad_]ustmg the pH of said broth in aqueous solution to a pH above about pH 8

~witha bxologlcally acccptable alkah or base

d) heating the pH-treated broth of stepc) to a temperaturc of at least about 100°C

30° . for at least about 15 minutes, then cooling to ambient temperature
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9 Septenber 2004 WO 01/76612 PCT/ QS01/ 11699 e) recoveri ng said

' conposi tion 16. The nethod of claim 15 wherein said pH is adjusted above
dbout 9. 5 17. The method of claim 15 wherein said pH i 9 3RNteRPERRBove
about 10.WOQL7§H2 net hod of claim 15 further-conprising agCudiSongiees of
sai d corrp05|t|o? forrre step 4%]?}0 a range of about pH 4 to about pH 8.
10 = 19. The n& F?BHV‘BT“ GMPESIR.t ey conprising adding at |east one
conmpound to -said conposition of step e), said conpound sel ected fromthe
"group consisting of herbicides, antimcrobials, fungicides, insecticides,.
pl ant growt h r &§uTled method aficlainuls whabﬁtsaﬂﬂpHﬁwaijﬁmdnwbvefabﬁhmm 15 wherein .
said fernentation broth. of step a) has. water- 15: sol ubl e bi omass-and
wat er.- i nsol ubl e. bi omass.. 2 1. The nethod of claim 20 wherein said

' -sol ubl | ub| id
Sai 0 vater-i ﬁsﬁ?ub %B%%%@@%ﬁ* ?Svg%%r%%‘gaﬂspﬁﬁﬁqa“@%%d ab”ir%eﬁwrﬁs’b: nstep. b?” -
.20

18. The method-of claim 15 further comprising adjusting pH of said compdsiﬁon
formed in step d) to a range of about pH 4 to about pH 8.

10 - _19.  The method of ¢laim 15 further comprising addiﬁg at least one compound to
said composition of step ¢), said compound selected from the group consisting of

L ) : .hetbicides,‘ antimicrobiéls, fungicides, insecticideé, plant growth regulators and nutrients,

20. The method of claim 15 wherein said fermentation broth of step a) has water-

15 soluble biomassand water-insoluble biomass:;

21. The method of claim 20 wherein said water-soluble biomass is separated from
said water-insoluble bioriass, and said water-insoluble biomass is suspended in aqueous
solution i step b)
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