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- 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
mére than one hundied billion doltars arotind the world.

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

30
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fruits; flowering trees and shrubs. Nematodes.reportedly cause crop.loss
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external environnental conditions. In general , an-overa pat chy
appear ancpreseit, fhi pracsss invalves repeaiteil apphcm of s;e:dhamcnhcmaalaatodhe g@m ode

infestati on. l\/bres ific i nj ur results i.n ng of the-'
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renewed emphasis on clean water-and air by environmental groups-and governmental

agencaes, and the detection of many of these active ingredients.or thc metabohtes 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
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i nduce mal e sterility and. possible carcinogenesis. Another w dely used
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Yet- -anot her very conmon insec ; Ldi carb
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been founiscidiel$n B TFRleNt N9 £39,85; %@fe?ﬁéxﬁaﬁkﬁﬁbr@&%h&ﬂéﬁ%r fe‘i‘mgﬁtQH&E’ wat er
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2- di nebhylof Thafemnzed Mbﬁc:mtdtm&m&bh&tmlp@)atmdoﬂ&mﬁ 2Dt6 ZBO?C is d.tsclosed as

di chl or propane), . two very cqQnmmon used nenat oci des, are. under speci al
revi ew by DEPRL nepiRidoidal i UeS. Bptento. > %ﬁﬂa‘ﬁ toxicity and-possible

car ci nogeni c. ef h | Lmt and
eventual |y di scfg%ﬁl ufzm erEeéieb‘?o th%dé%&ﬁc?%ﬁwﬁﬁﬁt%"%?hyﬁ %%?g&m de, for
agri cul t unehpgufupess IQKERSAC Svith WwilkCalantatnouheragfihp: Goan s thiiek teidhyi ty of 2
9 Septenber 2004 W 01/76612 . PCT/QS01/11699 agricultural production in
t he Uni t edveighfrafdhe 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



-/Natural isolates such as N-acetyl-D-glucosam ne, which may be derived from
7 m croorgani sns which are the waste products of industrial fernentation
processes, have been disclosed as nematocidal in U S Ba3eiember2094057.
141. Biopesticides have been devel oped as an alternative to chemi cal

pestici dQgporftgle are obtained by fermentation.and can hectusafiigt her as
crude biomass or purifred. Typically, fernentations are carried out at

t enper at ur es |ﬁmﬁéﬂﬂang@u@ﬁimﬁmmmwmpﬂé%Fm%ﬁﬁnerged f erment ati on
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Pat-ent No. 5, bﬁsaﬁ&feﬁﬁ@ﬁt&idmohft@td“pﬁm%lbwmt alsiwithat 28C: of

Streptonyces t erm)archae3| s NCI B 12015 is disclosed as nematocidal in U S.

Patent Na_ "5; 182);(ﬂﬁg'ipallyelcqmlﬂ&mdnmahfhﬁtabpﬁeabﬁm@rwﬁéﬂhmhﬂwlbh of

Streptorryces cyaneogri seu genus NRRL 15773 at 28C is effective
agai n$t nenat odeSCeEP "i'ﬂi’o‘érg’as¥ %S Pat ent No.'.5, 439, 934; and

fermentation byot Bbﬁg_as!aﬂeigm%ﬁ rg;gdﬁ, St.1d40 a6 MIoQ foeci um
verrucaria at F‘errpera ures o ﬁn‘agm to %’8" 'S cﬁ scl osed as . nenat oci dal
in U S. PRatent Nat le!ist&ﬁ&ut%&nmhbﬁ,tthﬂgocmﬂmgm ambient tthperatmesto obtedn dipEe| osed

“in U S. Patent No. 4,229,442, at a eratyre of | east Cwth water
in an -anount ran@dﬂgteﬂikﬁﬁﬁmqoﬁﬁ@ﬂ‘lﬁé Yipe igproyisd &Peﬁﬁ‘é‘dﬂ”&ﬁr‘:ﬁ% may
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| NVeRty ONfdmealdi BR s Bfuktedtd DpH b Belopduc2.5on of nemat oci dal. .
conposi tions which are effective and i nexpensive. Brief Sunmary of the

I nvention There is disclosed.herein.a nethod of producing a nematoci de from
fermentation broths of . mcraar ferment.ation hroth to a

nisms hy heatin
tenperature of atPP&se} %B‘Lﬁm‘fgﬁﬁfnb?feé‘?%a@‘ﬁrﬁéﬁﬂr%&%df‘ﬁ‘émpﬁ’ls—\“?rbm&i%ﬂ? pH 2 or

bel ow, or Nelo W1 CaALbthesksed to
prevent pl an? %]%rrage %%?@gytﬁdfe}_@g?tﬁgé%ﬁ%\%ﬂﬁ emato es I n accordance
With a fifedgragpestisistihg bhGibpeetle filjikurolcSrépoorydes enshiceuyBosillad a net hod
fof inproving biopesticidal activity 9. September 2004 WO 01176612 '

PCTI QSOllmga% agiblue freirgiepvoeBeaym aeHEREe on conpri si ng the steps
of . rmenting,a bact el f rot h;
adj ugt ng th:a gﬁﬁeﬁ?“iaéﬁ?%“’ ?&JP& '%l? (EE?H%&J&%&‘: ow about 2.5

with a blologlcaliy acceptable acid, or to-a pH of above about 8 with a

biologically acceptable alkali or base;
- and wherein said broth is heated to 2 temperature of at least about 100°C for at
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



bi ol ogi cal |y acceptable acid, or to apH of above about 8 with a.
biologically -5 acceptable al kali or base; and . heat treating
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about 100C for at . | east withiBiclbBicallyéceptabldmid;cool ed to anbi ent’

tenperature In a third a;&;ct of the present invention, there is provided a
met hod for contd) dieatrig the phlt-toepted tooth ofisteptcd tovhtemparaips oSt deastaboyt &iﬂ"@‘

adm nistering to the | gcus, ,soil. or seed of plants in need of such
reatmont. A nenat odriteyt LPRLA PuES R podi i locals i ERpRpEr At by
heatipg a pH a@) Heb&SingistidBanipalitign broth froma.fungus or bacterium
wherein said broth is adjusted to a pH of bel ow about 2.5 with a
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adj ust ed -t ow about 2.5. The conposition nay be admninistered at
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2004 WD'01176612 FCT/US(c)1/11699 In a fourth aspect of the present
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obtain -a“ternentatl
water-insoluble biomass; and the water-insoluble biomass may be suspended in aqueous

solution in step b).
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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5 b) ‘suspending said broth in an aqueous solution; c) adjusting the pH-of
sai d broth in-aqueous, solution to a pH below about pH 2.5 wth a L
bi ol ogi C%‘{’ﬁ acceptabl e acid; d) heating the pHtreated%3epemegr 20dp c) to” -
‘a. tenpemPUWBSRE at | east. about 100C for at |east about P¢HUWHMUAYs then -
" cooling to anbi E@]PE&'- - A T | Sl ON ;-

wi-th the provi ;121@ ?l%‘t?@gi 'unté%lgﬁ%garl]%?ﬁ%g%?%ggis&%ﬂ%g&m%gﬁgﬁg?ﬁ%rabI Y,
t he pH i splAdjtoabest pIEBoThe banicnftion bruth ofstep gy mhy hald water-sndubjébiomass
adj ust ed bel ow about 1.5. The pH of the-conposition formed in, step ‘may

be adj ust ¥ Veferinsalvhle bipmass, and thesvaler-seluble bigsass may ?sem@“rdeﬁﬂ@ i on-

‘broth of. N ay. -have . r- ' . e
bi ormss: SRETIPRBTY RS KR e i R adoble SR (A belithabd BOUGHERE
‘wat er g nsg&mﬁﬂrﬁnt&@r[gss, and .t he -wat er-i nsol ubl e bi onass may -be suspended

in aqueous solution’in step b). In a fifth aspect of the present
i nvent i on, -t-heFerthe ppactioé oftativzaspieat obthis inversiond atlepsy one-eranpausdisueh as

. conposi tion, conprising the -steps.of: a). fernentin bacterium or- fungus to
bt ai m & FEPEIE AT oI P B Feiac st i T oy Bymayintom it "
sol Ut i ON; mGy badiAEE bk hdAe wlte@! pis adjtlsbd esdipédiigiueous. sol ution to a pH |

above .about”pH 8 wth a. bi.ologi'calI'y acceptable alkali or base; .25 d)

heating the .pHtreated-broth of step .c)'teo. a tenperature of at |east about
~100C, for at | east about 15 m i ng.to anbient- tenperature;
.e) rd®vering said conposi ti2gat RYEOon s adj ust ed above about

9" and nost.. pret: e radiusis | T

Sept ermher 2088 PRUBebE PrRREBIdel Bepprsafth S BhedRA KRB i Bbiopated
formed i nbphibendipedByimbRatish ofd RittdrinPor-fngs niitrovbguism. PPtefericd eximaplest - DH;-T;)
8. The fernmentation' broth of step a) rrj?/‘- have water =sol ubl e bi onass and <
wat er - i nsef misreorpimismas includs PackiuseprerMyorthesiug imorkaibbensllg spie, separ at ed:

from sai 'dSblvgptomyces spp., atid Fusarium spp. More preferred are the Myrothecium spp. and the

L3

€.

15 " Bacillus $pp. ‘ __ S )
" More specifically, the composition can be obtained from Gibberella fujikuroi
- (ATCC 12616 or 14164), Stréptomyces erythraeus (also known as Saccharopolyspora
erythraea, ATCC 11635 or 31772), Bacillus sphaericus (ATCC 4978), Bacillus
' thuringiensis sich as Bacillus thuringiensis israelensis (ATCC 35646), Bdgillus
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 - herein, resulting in'the formation of nematocidal hydrolysis products. Therefore, the_
| method is riot micfoorganism-specific. -

The matérial is suspended or dissolved in an aqueoﬁs.s'olution, preferﬁb!y water, and
is hydrolyzed by acidification o a pH bélow:ab'éilt pH 2.0 by means of a biologically
acceptﬁble ac-id such as, for example, sulfuric, -hy&mﬂoﬁc or’-p“hOSphoric acid, or organic

30  acids such as acetic or formic acid, and heated at a temperaturé of at feast about 100°C for. g



wat er -i nsol ubl e " bi omass and the water-insol uble biomass may be suspended
I n aqueous solution in step b). For the pratice of any as ect.of this
i'nvention, at |east one-conpound such as herbicides, eRtembeN 2004,
fungi ci dew001mi§m:t | Ci des pl ant growth regul ators or nut r |1=efm$soumgbe'

- added to the-heat tieat H.adj ust ed_conpositions. Detailed

Descri pt i ofiPEHo ofat phRttesn minpiss The magsrial @ﬂééﬂpﬂté‘&m Wﬁﬂs

SOmROST ! el 00 GUE LB SRR ol B AP A°

)

eryt hr aea, inédlile hificial aiaybbsépirateB &oin the Svatep RaRbieGbrtian dfhe ARMRMtatiSRCi | I US

To produce a _nematoci dai preparation, a substantial anmount of biomass:is
prepared Bpduttphitisepagation inaat mmoﬂhaemﬁmamﬂhon broth produced in the -

Bacr| Fus. eaReRBRTbe Bt L SR RTo ERis Renly Rﬁggﬁlgb?i%’ﬁ%&s' ¢

Fusari um - gidificd/RiEheabk [t lIReA bE apftBprides Ri:@@djhét%éﬁﬂ of

thuringi ensis such as Baci-llus thuringiensis israelensis (ATCC 35646)
Baci | | us 200zeineutralpk tesénhakes safetk of kabdtbey ma&wmmmhdﬂMmagGWplagsenS| S

conposi 1 O e NItk AR SRR ST At GaY b EFBbPYERY sim
since-t he JRtdUhidhg Bsio 6k il bl &R o B Gldcflacl S suspended

or dissolved in an gqueo@ of ut pre#’}e]r)‘%é’l y ‘wat er hydr ol yzed
by acil@i f | peotdsisimm hydraxigt] m@mﬂuﬂhﬁmﬂe plagesihinb iy droids, @lc@nl%mlep@lﬁﬁiﬂ y

acceptabl e aci ¢ such as, _for exanple, sulfuric, hydrochloric or'-phosphoric
acid,- or.° ?%OIS@“W%@IW{WO&WhM@brm c acid, and heated at a

EPRe el vAlRal gl e b et Ol be selk S AANAR bl el it

parti al | y gH 8GgmMdmE of Mkliyatioh Mﬁ%lolﬂﬁdﬂfy—id&@pt%l@@ﬂéﬂh% §a§i%§6ﬁ a6k 25

herein, resulting in the formati on of 'nematoci dal hydrol ysi's products

Ther ef or e, cxample, aedi mdwﬂ@xmdﬂ, potassiwnhydrokideamagnesitinoxide, magnesi@apt enber

-2004 76612 PCT/-1J 699 d of at. |east about fift
ot 8. %yér% ﬁla}"nfwag <l by SRS 3 Ao s RBRLGTERWRent | | y e

Y\ﬁi‘glrubl e rmat erl a h%ngﬁg%ﬁlﬂg?gmm ?ﬁ ctwah?gegr‘ﬁ?o p%%ﬁh%gﬁ't“?g% E)Pet he

T er ment at iapproppiateco adjustthe p§hpfathatesuiung Bixtote. tuamaneyual pHithemeaisiafa

ferrrentatl boh roduced
i nl I le aad sucfx 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
' necessary. For example, elevated pressure may be achieved by heating within an

" autoclave.

)
l\“ .

-~ The product thus pro'dxiéed is used to protect plants or contro! the. growih of ..
nematodes by applying itin solid form or as a suspension in équcous 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 nefnatocliidal -
~ composition is inéxpensi'vc 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



-5 fernentor may be treated by.:the process of this invention.: After the
m xture has been acidified and heated, it will often be appropriate-to
readjust the pH of the mixture to a nore. neutral. pH t%S%qiﬁaE

“handl i ng WRdHE1eeduce-the risk of damage to plants whi chcusbgiiges t reat ed

“wth the: ratjon. ' Said pH adjustnent be carried out by addition
of any bi gf‘ﬁﬁ?‘!é‘ﬂdﬁ %E%s%t%‘ﬂ"@“ﬂy E‘&P‘OYB‘?%% al progesyes for prastiction 8 dr oxi de,
.10 pot asg, Q.Q%P ‘{Jﬁﬂ drOXI l,ci um

oxi de, cal clum h)}%é%m of - anmoni-a so?su |oﬂ%?éani$réi¥?ﬂ% 3?18 %ﬁt}“

Al t er nat i wekerials arlderééuliia wastelstredins 6f ligh taicigalieN aisbie dRpsdeddft he pH. to
.above about .. pH & by. rreans of alkalization with biologically...-accept abI e

‘alkali or- ba%e Vo eﬁap@%mmnt@@cfmmmmampl which canbe

pot assd nesi um oxi,de nesiym . 15 hydroxide, calcium -
oxi de, ca| clum yg‘%gmg%%‘ G t%ﬁ??&ﬁ?"aa%"&%ﬁ ‘6# hydrOX| de), then
heating the pRsib hEginTh leths “Ralmee or %ﬁia?om&tﬁ Gnd B82S gxtcv&ﬁ:y be

approprlate to adjust the pH of the resulting. mxture. to a nore neutral

pH- by neaplsnbdanzagehand tngntrell dfierawt withixespeatiothematddensinclude nokantpiie:

Zgé{g;lcomﬁroc lkgﬁﬁng 9r %hﬁggf ﬁé‘?ld or org nic gg#tgi@sg{éh as

pr essur e, pRRgH Rk bt SEYR fulip] cad?,%%% §ffblnotion! e R ﬁopsgevat ed

pressure may be achi eve eating wthin an a ave duct

t hus I¥ odnunztodesegmcmng, pn@mrmsmgmamb@mmﬁgmdﬁmat&ms%mlﬂ:@fm '
. nemat odes by g&ayl ng It in soli d formor as a suspension. in aqueous _
sol uti on, preget dinpamajgraxia plagt foparsjtiaco t he surface or ‘the root-zone

'. \%le E:P\ewzm Ihai;/e %scovergﬁnf %%Pgﬁ’ﬁ%mg’gﬁéf gbveﬂ'?r? 0\{'33%%}%@ Bﬁhf%rggt hod ¢

i nexpensi. aqsphambxﬁafa@y ﬁein GuitpvelaBleSAGERG R smERtal GBS VP hRSES Tropatfle the™

ferment ati on broth, ri si ng .the water-insoluble soli ds“contalned in
such br ot ensifiNe thattagk mﬁsmmdﬁrmgﬂwlywe&omgyﬁemmm i on

o ag ¢ ﬁ{f‘*gfosﬁﬁva%%‘e”%%t 3Bgan; Cﬁrs”eo' R %ﬁﬁw‘?pafe o1 BibE 2004 VO

01176612 &AIT £l b 210881 or aUridh 36%d, c@:gidi
enpl oyed- i ndustri al %r ocoésses for producti on nenat ocCl 5‘2:?6 rg%epar ations

ar echem cﬁbmsyhdlﬁmmﬂmmteﬂmesudmmmm a;rpimhﬂmﬁn&b@lﬁrttﬁg;tﬂ'&ﬂecﬁy
nmet hod- i I ve pqst, tr a, ferrrent ation material, which can be
-mat er i aI mgll?ther?oaaé‘l‘ toxicity whi ch nust be

di sposed Of The term “soil”, used herein is mtended to include all media capable of supporting

- 20 the growth of plants and mdy include humus, sand, silt, loam, manure, compost and
commercial potting mmturcs arhong others. -

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

-fgrmentation 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 fennentatlon 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 - - caleium 6xide, calcmm hydroxlde OF ammonium hydroxlde

@e2004f ety of -

g



‘industrial fernentati on waste, to produce. a nemat oci dal - conposition. As
~used *herein the terns "nematoci de" or "nematocidal"”, and the phrases

"prevent plant .damage and "control of grovvth with respécRertembrimdlddes,
include M¥OOYMN2Z the rapid, direct killing' of nemat 0desPCHUS0IAIEY t he

f | | d h f of
CRRSePrut 1 TR bRt IR FHER R RS R BHEPL bR Hor B! ShfEplomit oo
hat chi ng, MW&M%%M&W&@WﬂQ@&HE@%eﬁW.Mﬁ agdf, €

prevented fromfinding a mate or a pI ant to parasitize.. The net hods . of
usi ng t he PEdHpagst, tsoﬂmﬁuslbn (morkﬁedivelnYcashM‘a&rAgaemtamkEﬁn@dtm the Mammahof -

_application to Htt Vegeth‘RmWaB §Hk°‘€é¥%‘?‘fn%‘q:$§ﬁ’§g or
odes, .

nursery crop-tHal

T oparti oyl agky b@sﬁg AeDIP 15 Met hods of application are
mhﬁﬁoeéygrt ang% I ncl ﬁ%’e dire

wel | -known 1nt ct application to the soil, either
. as-a liquid- ceerdingad oﬂeémﬁodmmﬁcthxlsenhenabma“smcﬁtatidnes barciad but/ia shalaponent s
" fromsolid formulations into the .surrounding soil, application to_the plant

root's di r Sethsypr isgatinmany fermegtors, Inisbakeoflas ,fa&r'«rtlaruapmvrrtegthyaglta t he

of “Sippor P} s B Spich cghREHARE S einfodih AL 1 D GatERef el CPPEV!©

-1 oam rranugleauoﬁwmaetde@ﬁjdm R Rieahsduck 8¢ iu&auﬁbmeurmdmngp&tthﬂﬁﬁe The
~term"fernmentor”; as used herern refers to apparatus used for various-types
of -¥@r rrenmannwrom!lmd agratipn i asgomplished by injeetingair enoxygaakmeatheul t ur e,
sol i d- stak ntrn ous and batch fed nethods that areeonteinplated for
'product|C)eqﬂm¢? htation broths of 25 this:invention
A bot h-1 aborgk ?éﬁﬁeﬁﬁﬁoﬂ RNt oF SHRIMAdduRies D 05858 Sfitro Jbaotg.ﬁﬁe

ol ogi cal I y: accept abl.e ‘aci d", -as=used herein refers to acrds such as

sul furi c. salts] ahdgrphﬂsihbmmrassmwpdmﬂemwmgamsmcr&umhbekmpEGDﬂcarbOﬂ ormc
acid. The term "bi a] ogi cal |l y: accept abi e; al kal, i base", as used, herein

refers tos%geeewstrew W‘& 5%&@0%&% i Wpless,Htereh. draiesi um
“oXi d WQ - 30 cal cium Oxi de,: cal ci um hydroxi de or
ammnr um I oXI Sept eftber 2004 WO C1J76612 PCT/ USOL/ 11699 The -

process of tnhsmmr&fmﬁ:t%gewamte off otgani€) iheryanicet inixdddrghkie/indigdnial cul-ture
growth and can consi st. of potato-dextrose- agar, hay infusi on agar corn
neal agar ongmeﬁrramp efma@arnsoupemﬂwagw be ugefl in therqudiuesmes

i L ﬁéhhre&z%%‘"

water, and various amnionium salts.
20 The inclusion of certain amounts of minerals.and growth factors in the ferm_entation
medium is atso helpful. Crude medium ingredients such as distillers’ solubles, corn steep |
| liquor, 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 parhcuiar 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



- Mcrobiol ogy, Washington, D.C., 1986. According to one enbodi ment of
‘this. invention, fernentation is carried out in shake flasks or in .
stattonary-vat fernentors. In shake-flasks, aeration-i SQ&W’H%W“ _
‘agi t at i OWO 0347661Re f| ask whi ch causes m xing of the nedi uRGIHENILLEMS | n the
stationary fernmentors,: .'agitatLon-is obrouid Ve gD e uch as a
i o ¢ Bberis R iapeta “Grpith eCampr bt bk e B o Bt aftp AR G

-aerat i on gigioffg PR is MEshihedchbCThEProdlictioRlyioM Bsehds Oh @hé femtibesf@sat i on -
m xture. The fermentation nedium consists of suitable sources of carbon, -
_ni t rogen présent; theirispecifiahttivityamid thesparhof their proslugtsforminigaiapacityy t he '

m cr oor gani sm .Sui t abl e exanpl es. of .carbon, spurces. are varipus sugars 'su.ch

as’ dext rose, ThgiipReum is plageisin 2 1 WE&F&@,’E 1‘%\?"@?‘?&0%98‘???"8’%“3 corn neal =

and .glkyc ot B S AU ' &Sion PR b or mxed”
gLy %%%to ﬁﬁ»\?&‘ér&&ﬁeﬁf&f;ﬂr}% fllggﬁg*ﬁf‘fﬁel%@]lé)ﬂn the PSfllition. PHPBLS

organi c/inorganic ortgin., . nitrogen sources that can be used in

t he - cul t praluedibnl ih aiitlals@ywinfeditmabuches potasd-deyirdse agury are paasietredand | .
cottonseed nmeal, corn germneal, fish neal, |lard water, and various "

~ ammoni umgsewthsnediom eatainediingiftesk Germed-sced Haskhghatreould allpwdentis _and growt h
factors in the.f tat | i um i .8l s0.:h L. nedi
i ﬁ;r'g{j?e:ﬁg@@g%ﬁégf@@# %@?g@@ﬁ_bﬁgg‘%% 'ﬁ@@éﬁpﬁaﬁ%ﬂg‘?&&ﬁ‘sh meal ;

yeast pr-Qecis thepbindfineddo Filbimans NAIRsIeRe  fRisks) 0P ktaflohaty-Vah formentoht
growm h factors. However, inorganic salts such as potassium phosphate,

- sodi 1n ¢ lebotainiieg thefspeaific femiehtation mediupi. umiﬁﬁﬁmwfmlwwaﬂypm 3
magnesi urtlrlmilsp,l,fate,, and zitgic sulfate-can 2 5 ' : be added to the -

f-er ment atSISTREAIRINR stags of fdeyelopment s such as cal ci um carbonate may be
added in thi-g : %tﬂu‘ﬂ - a0t : KAGH o80sB tdnes favors o -
- particular t'lflhﬁgé o_§ péfl et ?%&%%%P%&ﬁgﬁs%%eessult?' B Theahg'rsocess of fj
pr oduci ngdtisienildnfoemzedon may e feunddih the Manui of IndusiniatMicrobiolo dwhi | e .
utilizing _a shaken culture fernentation-techni que-may al so use such a

" techni quiﬂe@@awmamﬂﬁﬂswm- stages or inocul um production as well .

Prodygtion cul k are : - radlReQbif6612
PCT/ #Jgoilllggg‘;l &%%égt?gﬁh%i{%%'ﬁv% % #8;%} #%Sﬁﬁggﬁgﬁhéﬁgéneraf%@ gpi d at
first. | tinddn@ion STRYatPypeddfhpparabiisaird baded ¥n pitheraotialy orSeciptocatingched. The
production . yield depends-on the quantity. of cells present, their
speci f i ¢ shaking imaghinem dThdprosqsshersin praforablnsss seteryr heket ip whishdhe flaskshe

- ool um g, Jth 3358 drindul Soihe TSk Y00 ke 250 85 GGhHaf VRly deiabda! OT-

its

100 and 500 rpm). The culturc moves smoothly around the inside of the flask (which is
20  wusuallyan Erlenméj.(er 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

gioWin'g'cé,lls. 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

10



“ability to allow the recovery of the majority of the cells in the

~population. The -spores produced on an initial growth nedium such as

pot at o- dextrose agar, are transferred into grow h nedi $PFEePEEHO84in a

flask (teWREW/76dad flask), that would allow for the'  ger RCRAISOMMIGNd

“ini-tial growh ?%)Pfglture The germ nated spores in an active. growh state

‘are -t henSRR-ZREF1PIAGEnUS SBR enreyer flasks (shake:-flasks) or stationary-vat
fermentors H r&&?éeﬁ‘féﬁd&ﬂtaﬁ mr&wmm ﬁrlhggﬂid&&ﬁoflﬁlsl 2%

inoculumis typi cal l'y -pr oduced for t fernentation stage of devel oprrent

.. The i nomldeutmmeail herosed tondontrolneniatodes fer varigty ofagsicubtinal hpplidationhen ar t

and -addition I nf or-mat.i on rmyb din the n_ua,l f In ustrial,

M.cr obi ol By AifTeRtalantand fHulgane facluding ut gatling ed 5, o gideHe of

" shaker CUB&&H r@&yﬁ,o% 5 ecgﬁgg éajgs ecaé[?cgm&g,cgfmm %obé'ﬁ{ﬁ,”t i on. The

‘main types o appa?at us ar on elt ary reciprocating

. shaki ng mesfifed) esle cidp; @R eORon, ReWped) eppslany Abldbeus doraged; ginseafiadtapes i n

which the flasks. -nmove in orbits of About. 50 mm at. about 200 -t o about 250
. rpm  ( buguangy variqus lefirces, melonsguilieh @at ora, grjamentals, papavar BEARIG PSPEFDOt hl y

"around the. -inside.of the ask. (which 20 rlenmeyer flask).
0 o nBioPog bl R al e icen st arka sy B hieaf Bedt SRATENE, 1259,

 the=art. sw&tq;eﬁp&r@%&eetqfot&m&,mm ﬁiﬁﬁfsésgadf%ﬁehwxﬂya‘mt@mmmal y oxygen
and nutrients to the' growi ng-cells. -In shaken cultures, the. nediumin

t he fk@ rreﬂomrmnﬂ)b@mw@wmdmgltamm inventi¢ns sech gpunmonasose the case
herei n- The- st r-ai n usgh%as an |nocul mIS;Pf}ge d.as a.25 ster, culture, in
z

the freezRushiesgerirag s, fems, BESPofe  The
op{iml s ggvt 1) ese lasbﬁl plads WA iR Pcdd 20t dSnEARddiY and

&6t er mi ne ose s oy routine.-experinentation. The
bi opest i cildakringsipabs. t | ons of ‘the. present I nvention can be used agal nst

pl ant parasitic_nematodes including, foer exanple, Ml oidogyne sp
" Pratyl enchus Ty bioactive majgrials canhisnrorppratedsinga thegoil of figyw er e?rﬁelaews

o1/ 7685 BrRBeapPifRioR s 8RR o bR e binch ofanil; S Erer 0l
f'er ment at esHier] @k by bpplicaiértin Al draléDieltiabdfori. Aﬁpﬁcﬂidiaasfﬁel@f)r bithard

I nvention can be used to control nematodes for a vari etty grl cul tural
appl i cat i oips ¢an be by granule dispersement on the surface with turnover of the soil y a claw

cultivar or a light plow, generally to about 10 cm up to about 20 cm depth of soil. As the
:nematocide is water soluble, a drip irrigation method for applicatien is also possible.

20 The compositions of the present invention can be in a suitable form fo.r direct
application 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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many different plants and fruits including, but not limted to, artichokes,.
auber gi nes, chickpea, citrus-.coconut; 5 banana, barley; beet roots;. .
cacao, carrots, cassava, celery, coffee, cole crops, corhSeriempen200onpea,
eggpl ant wdog’mé;;bean forages, ginseng, grapey guava, vapcensel/gisbaices,
melons, mllet, oat, okra, ornanentals, papaya, peanut pepper, p| geon .
.pea;. pi neension, fpé‘!@nﬁm\‘fdﬁl‘b adispessible granule,avetallp paydes agamuﬁfeﬁab €: sugar

')(;gnme d“srt/veet B E er got atoi teai ¢¥Ob%§a§%?¥j%ﬁnﬁéjﬁg ‘H%%?%‘%‘éwﬂeat an_d

:_‘lnventlorthomlﬁnwatlons rose bushes, -gerberas, chrysanthemunms, :pot
‘pl ant's; philodendrons, ferns, figs, pothos, .sanseverias, and cacti,

- exanpl es -of Addwtoﬂhmtcsmmuhdnsmeywhl@mnagms dhertipairiefs, ower i ng
shrubs. . The .bj oacitlve rrat Tials.ca be |ncor orated-"into the naorl of

floweP pdrESSEYatEgHit a@ns;s“er' feptsaencapsulaingageats e‘al fa%e
tr eat ed- o0 I e
appl i cat ?%nrll'hlg%e}é oh?r‘glqw#%eas 3%"?%%’ &I’ f’%iétthr on t &%B or orchard

crops carﬁbmwgprdglnwmhélmgamp@hmmﬂpmhaueumgammniatndew nover of the
soil by a claw cultivar or, a Ilght pl ow, —genera to about, 10 cmup to
about 20 cmEé?E!’Pil%? iggxt carisgs ipglade mmmlemwﬁtaé bn,lmrca,gsa:smp

the pr esatPRv SRy IaHiAER. SRR ARRER RSB S e TuReRERRBLY 0O 0

as a1@oNnCgighy; slafches opéycmléittdﬁ@rﬂi%tdm&!‘ni&drﬁhk duRH db- %‘éd%tédﬁctélﬂo th a
sui tabl e quantity of water or other diluent before application- The

pesti ci darowdensbenrn aobsoricevhills, peanyt badlscandiwajneisbelis. he nat ure of the :
particular f i on CIfI cal whether it ig a-concentrate of to be _
acd di r oot | uitapls Sitron adie derPiais SRR Pt SRt (2
materi al sg IS eaﬁ,gu,g, tROPYN &Bld’fattsr'&@ &ﬁ@saﬁé&mﬁi@d to be"
encounterexﬁiﬂi%%?nena{dg%@ ty ela sorH ‘ﬂ{glcrop, a‘nd noi sture. In general,

t he conpasohé-air divesteisef phgpdphedc atid avifhi fattyl alcahel aiho:dyllates atsalts of sacho about

200/ 1 bs per acre -preferably at a rate of from about 5 to about 100/| bs per
acr e15an élgehqlmﬂﬁie&sua h g sediym dodegyl aw&tesoénmecmﬂs'é ws/acre

<ol I??oﬂe@%ﬁ?%%ﬁ@%%%@' B eSS s T AclBBRT BB

dusti ng pguie Bulfehatts fRffoldubl Sulfdnary] AkylaryiGulfonites felds b.lkyaﬁelﬁmié sifiable
concentrate;- an aerosol' or inpregnated granule, fornul ated by techni ques
well k novwlﬁouates or lowcr 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 or fatty alkyl- or alkenyl- substituted phenols with ethylere oxide, fatty

esters of polyhydric alcohol ethers, such as sorbitan fatty acid esters, condensation
products of such esters with ethylene oxide, such as polyoxyethylene sorbitan fatty-acid

25  éesters, block copolymers of ethylene oxide and propylene.oxide, and acetylenic glycols
Examples of cationic surface active agents include an aliphatic mono-, di-, or polyamine
as an-acetate, naphthenate or oleate; an-oxygen containing amine such as an amine oxide
of polyoxyethylene alkylamine; an amide-linked amiine prepared by, the-‘condensation of a
carboxylic acid with a di- or polyamine; or a quaternary ammonium salt.

30 It'is also contemplated that the materials of this invention may be used in
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those skilled in the art. . -Additives to these conpositions-may include.
surface. active agents, inert carriers, 5 preservatives; hunmectants,

feeding. stinulants, attractants, encapsul ating agents, $Serfember 2004

ermul si fi eweoudger2, U.V, -protecfants,.buffers, flow agents,rmgsmlmn
conponents which facilitate roduct handl [ and application for :
 prot ect i osomYination vithathes gasential %@ﬂ nearpprgépwwwm i nor gani ¢

Car bonat o HErRiEfe A8h sfperides 9'%“5%?15%%5%‘ “Hef deafln BRALESUE g

st arches eégmgisqﬁ@g&[dn&s, or bot ani cal - rraterlals such
~as-wood- product s, - - cork, povvdered cormcobs; rice hulls; _peanut hulls and

wal:nut shel 1 s Thesiomigiosisions o thisdnantion anaylsn be fonanlated as abiive mixtwepwhicls such

e Uy 8 e ol Bty AT PRkl Sy EY B Hotp b ore”
with fatt \éxéli:ﬁ:ﬂ&o incRidipVrdhESlay %ﬁ&hﬁé@oﬁg c&&ﬁ Bale A1 the #ikS,[ R WatérdindY

“al cohol : sulfates such as sodi um dodecyl sulfaté, sodium oct adecyl . sul fate
or sodi ummmrgmbﬂlquﬂsammmtydeaﬂm:eadfatty al cohol suI fates; et hoxyl at ed

al kyl phenol sul f ates " lignin. suylfonate pet rol, e I fonat es; . ' al kyl
aryl- sul fona&éc%lmﬂﬁwgmvwﬁam wHartbepyt %OQFRW & asbht hal ene

apht hal o eEBr Bherdibn s AR oA B8 ﬁ?awﬁfws‘m??“%%t B bf ARG
f or mel @le hjitithecleeddireittions departing frors digdcope sfibimaemtionsuch as the ami de

sul fonates. Non-ionic agents i ncl ude condensation products.of fatty. acid
est ers, fatt ylheiexemplos bataryprea@nted mﬁ%@sbw feaed pobpimentsandantilisiag pf

upot ut 6L RREngl Sundhd e VR S R oS SR bR R S0

.of such eg;mawéﬂﬂc@haﬂoene _OXI de, such as pol yoxyethyl ene sorbitan fatty
-acid 25 esters, block copolyners of ethyl ene oxide and propyl ene, oxide, -
and ‘acetylenic glycols. Exanples of cationic surface active agents

A ncl't#tj ggfal 'Ié)[;at.i ¢ nono-,-di-, or polyamne 'as an, acetate,

"' nap | eat.e;. an oxygen. containing am ne such as an. am ne oxi de .
of pol yoxyetfw mi&g efifls vRfe ABTaAR thbRiS WyrdleBinPicPRREAS DY, the -
condensati on o carboxylic acid wth a or polyam ne; or a
qguat er nar iermﬁmmrhrcthlbyceﬁﬁﬁigmg | Thesk solidsomere mashddsy rtelrmspdnﬂmgrtat erials of
this invention_ my be used in WD, 01176612 9 Septenber ZOOé PCTI US01/ 1699
conbi nat i Q%F‘-l\#@h"’ read centafuged again; dhe Yashing pegcessarast BHIGE T8Oy
O (20t Ve td HE YD Sov UER PRI BSone WY el YBlkidg RGeS,

i nsecti ci es
20  subsequently treated by suspending a weighed amount of it in water and heating only, or

-('D

heating 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
D --rtested in a contact assay with RKN. All heat treatments Wwere carried out at 121°C for
four hours in an autoclave. Groups of approxlmately 50 nematod&s for each rephcatc
25 ° were incubated in 12 %:% aqueous suspensions of each of thc reconsntuted matcnals fora
period of 24 hours, then counted to determine the percent mortallty of RKN. The
materials resulting from heating under acid conditions of pH 2 or lower showed

significant increases in nematocidat activity.- e,

30
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‘regulators or nutrients. The conpasitions of this invention nmay al so be
formul ated as active. mxtures which nmay include fi-nely divided dry or
liquid diluents; extenders, fillers, conditioners, and SeSQRi¢neeRZ04

i ncl udi nYVQ8KT66IE cl ays, di atomaceous earth, talc and t hePCEAUSpUmI9NAL €T
-'and various organic |iquids and mxt éﬁ thereof O course, the present
‘invention is not limted to the-parti?é¥dr enbodi ments and nodes of

operation. described & & a nunber of
~variations 10-in the ﬁietaﬂs vvlt(?%ut g partlng@romt e-scope of this
“invention. The exanpl es’ bel qinselblqFeementation Fanctios)cr i be preferred -

-, enbodinents and_utilities of the igvention and are not neaht to limt the

i nvention unl es Sampie Tieatment at ed i rANhlage% MmmopERI@H heretjo. ‘15
Exanple | Water ) A
verrucaria fern@nt at Hﬁﬂt‘H’r oth by ceﬁtrl fug| ng. These sol | ds

“re-suspendi ng ifg—ehs ' wag&—a—r - et e—Wa
process was repfgated 1%[? and’ the sol i ds were. recovere i.n powder >
f orm by’ fr‘eezewiqﬁeﬁféa/mereg mEteTrTar—was 2-o-subsequant | y- treat ed

[ Wwei gh [

. by suspendi ng .4 amount -of it} Tn water and heating only,} or heating
Wi thin several ggrdic 1?;\ YIsOReRBES (@gpdetaiTed Th Table 1 beTdqw). The
materials. resui ti nq froom these conditions were readjusted to gH 4, freeze
dried into a porgi $pHl 1.25t€HEREd | 1100 cont act assay with RKN Al heat
treatnents were| carri€d out at 121 € for four hours in an autdcl ave.
Groups. of appre mat e Untﬁ@tademat odeg5for each replicate 25 ' wgre incubated

-in 12 =/ 2% aqukous  slispensi ons of -each of theé recaonstitutedndterials for

| a perl od: ofl‘zﬂeqmm@,genlh@mlmfm Meloillogemaringognitée per cent nortality of

g’he materials resulting from heating under acid conditions of pH 2 o

I ower showed significant increases in nematoci.dal activity. k 30 13 WO
01/ 76612 ¥ enber 2004 PCr 1USO\/11699 Table 1 Contact Nemat OCI dal Assay
for Fernmentaiiton Sanpl es .

: Ftlter cakes (washed, damp fermentation solids) from two fungal fennentatxons were

- 're-suspended in three times their welght of water, adjusted to pH 2.0 with sulfunc acid
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
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- (I'nsol ubl e Fernentation Fraction) SanpleTreatnent . 'Average % Mrtality of
RKN AHeated ..5 B.'pH 3 + Heated ''7 ' C 'pH 2 + Heated88' DpH 1:5 +
Heat ed100 EpH 1-25 + Heated100 F .Untreated '5 1- Second® 28RigabenaPOhi | es of
CRKN, Mel oW@SH78€12i ncognita. 5 Exanple 2 . Filter cakes (wREWABO/tEAD
fermentation.solids) fromtwo fungal fernentations were re-suspended in
three tines their weight of water, adjusted-to pH 2.0 with sulfuric acid
and heat e@xhaipid3 aut ocl ave at 121C for three hours. ‘The sanpl es were :
- cooled, re 10 :- adjusted.to pl.4.05 - 4.10 wi-th sodi um hydroxi'de sol ution :
"and made up Wryrmaiekaliwdseeroveiad by Ixophilizifiorafromei jispensiophof fermentatidnat of “t he
cake used (-12.5% concenttation). G oups . of roxi mat.el y 50.root - knot
homat odes SPE B IR Kkl R ARRSiER TR TGt S8 ) e e |
Ssuspensi 0@ﬁﬁp%ﬁd&ﬁn|405}ﬁbﬁfﬂrhé},'ahjuﬁféd‘f@bﬁrl.93@ﬂhrsﬁifuﬂ£‘_gci89ﬂ&h€&e& & @qLerm ne
mortality. The heat-treated fungal fermentation solids showed strong
. nenat oci dAR2%G5 fardhiee hoyrs. After cudbliogthel pHiwas Telatimsted t3 410 witR sddiomt odes
' . Exposed . Aver age Percent Mrtality sterile waterQ 'heated .

St r ept owb%&déé%wlwwgi suspensioB ORISR BY Vaightipf ®6r oi sol i ds
“98.5 14 I_,ﬁfeg' F: 20 . 8 .
mat eri al \?e/as r%ﬁ%‘%%o?@sﬁr#%%ﬁééxgﬁp één%ﬁglyé éé%g%glg%%%?%eﬁn? ation

sol i ds fr ever@incubdtbdfis 2 hesks WithaRiseiypeasios pewithsn ahtibiotiolcbatrélabRitionl . (4. 56
g) was re- -5 suspended in 40 nt of water, adjusted to pH 19 with sulfuric
aci d Hhd KM witsof pemgiltipples 04 mg of steeptasuycin pexrmb) andoben peuntedite.  pH was

re-adj ust %Qtetré’ﬁifé-n?m%ﬁ}]' Qe -'?reated.fermentation solid suspension was effective in
‘} o killing the plant-parasitic nematodes, as shown in Table 3. .
Table 3
"1 Nematodes Exposed to : '| Average Percent
A | Mortality
| Antibiotic control o4
Heated suspension of Streptomyces solids. | 100

15

Example 4 _ ‘ _ o
Water-insoluble materials were isolated from a Myrotheéium ferinentation_ b‘rqtﬁI by
Aq.entx'iﬁlging a_s.dcscnbed in Example 1.. This insoluble 'ﬁ;gc‘;ﬁpn was acid treated byl_
20 .'suspquing a weighed amount in water aﬁd ‘adjus‘ﬁqg__tc.) pH 1-.'}2. The s_éxp_ple_ was
 divided and one portion-was heated at 120°C for three hours whlle the 'o_tl.iér_ portion was
kept at room temperature. The materials were bc.)th réa.dju;;_tt__ad to pH4 and lyophilized
into q_'ﬁo_wder.. The powders were reconstituted and used in a test mcasunng per’céﬁt
mogtality of root knot nemaiédes. Nematodes were _inc_:ub__a’_t‘ec.l m sol-li_ﬁdn for 24 hbursa
25 then counted to‘detcr‘:;n-_ine Iiving and dead nematodes, as shown in Table 4. R@duc:'ing the
pH to 1.72 and heating increased the percent mortélity of foot-knot nénlxéto.des._ . |
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‘Effects of Acid Dlgestmn on Nematocldal Activity of Fermentatlon Broths

10

{Greenhouse Evaluatlon)

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

.por'ticn 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 seedhngs 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
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-fraction. Insoluble fernentati onUnheated at pH 1.72 -< 1% fraction -

Cont roI 2 =Activity against second-stage juveniles of RKN, Ml oi dogyne
i'nco- | "Effects of Acid Digestion onNematocidal Activi t ¥ APEIBOR2904t i on
Br ot- hs (\memnhamse Eval uati on) Whol e nyrot heci um f er nent atiraRe/Qgdd ur e
broth was divided into two portions. One portion was treated by reducing
the pHto 1.3 and heating at 121 C f ofakle® hour s, then readj usting the pH

to 4. The ot her portion A—tht-eat-et—gont-oh esul ting materials
were freeze-dried into ﬁ%ﬁﬂ\@ The powdg ?sé%{zgmi"étcomtltuted in water to
15 equal concentratlons I = Tate-o] 1.0 granf pot onto
smal | soil pots. contai i %E\%?&?SW iﬂs(ggfj (i%'g *and appfoxi mately 800
root - knot 'nenat'odes ' pef APRFre g&:rgl ants Ygje mai ntainefd with light and
~water for one week; the:l renove om t he{soi The galls (root swellings

resul ting fr oieiabbesinasialtywerealso e lﬂaﬁaﬁszsaWﬁur@Iﬂﬁmgomﬁmeg a) on
‘each root were counted-to determne.the rate of nematode infection.' 20

" Efficacy weraingubatedifon24thoursinrenenstitytad solnéensanadsirom dhn kypphilizadr eat ed,

nerat ode i nf cte I ts. ownln Tahl .,5 aci d tr.eat and .

heat ed fePﬂ’g %ﬂ%ﬁﬁ@?ﬂﬁﬁ%@B '?fﬁ“ﬁé'?fﬁ{abﬁ' ‘ietﬂ?eg:t,i on
by abogt ﬁ%ﬂd&@% RN RAhRA b Qﬁ@bﬂoﬁmﬁhﬂwﬂ!ﬂ&aﬁ&twﬁfd fltteragrdt ed

and- heat ed control |l ed about -30% of the galling.'. 16 9 Septenber 2004 WO
01/ 76612 BEFh@ECHoieddow rartdlity 6f he mpine®id&ahd shwnt indlables.ment at i on Broth

. (FB)29.46 Acid Treated FB80.62 The abov? paterials were also tested in a
contact assay where root- knot nemat od °§\/ere |ncubat ed for 24 hours in

reconstituted sol uti rercef rtte—tyopt Lcu mowdgrs. Material that

was-acid treated an ﬁﬁ@'ﬁ‘lgﬂt?f “@é’ased the. pe"t rtglity of the 5

neat odes, wher eas t untreated broth and b Pﬁalf Bat s heated without

the acid treat ment - gffRenmenthtion Buth abiungdified t |5 nenat odds, as shown in Table

6. Table 6 : — :

. Fermentation Broth —heated - 34

Fetmcntatlon Broth heated under { 100
] acidic conditions '

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

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 coficentration or dose to
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.Treatment of RKNAverage % Modrtality Fernentation Broth - unnodified3.5
Fermentation Broth - heated3.4 Fernentation Broth -heated under 100 acjdie€
conditions Exanple 6 _.10 Nematocidal Activity of Aci d- o S¢ptemben3t§dst ed.- -
- Fernent amonu@asrpl es (Contact Assay) Mrot heci um f er nentetT/0so1anesoh was

~heated in acjd and basic. (alkaline) conditions,. . dt efficacy of the-
resul ti ngoatna estimatzd S0 mmeHalty °fﬂ?°&‘°’ﬂé’?‘?§%ﬁ%l95%§%£ F?&g{g)al ity of

root knot ' -b) ' utral pH
(ot 7)o ERBOE blous When REb Bl iBECkld r3ARL BoliRoAC A Ansala 1 0L 10
condi t i ongoxicithTo Nembtotés, bilicutsitid PwepEC)) value doratheskdhilefials, 4sshobvalins. Once
cooled, all the sanples were readjusted to neutral pH and |yophilized
~(dri ed” t oTablpdwdidaterialsitkat eereiBH adimsted but nop henterd didnob show a\FH’éﬁ canh equal
'co‘nceqjt rations b mieﬁi@lgt ‘%133% (ﬁest ed in a contact assay.  The contact’

assay ~conHIEEEHO PRI MRS BY. for 24 hours in five concentrations of
each ~-material, with nultiple repli qgblegns. The. nematodes were counted,
and the nunber. of 20 dead nenmmtodes -determined for each concentration for
every sanple: DataSdoigler this test |5, agaidsy AL dndognRIROBI T anal ysis to
determine the LCsol(lethal concentration or dose to 17 9 $eptenber 2004
WO OL/ 76612 . PCT/ USpV11699 obt ai n an Hinhieateded JBBatedortal ijty of the

nemat odes Wi t hi n 9%%-confidence rangh)— Ferheptation—befh when heated in
ei ther acid or 'basi{keran@tion Brafh FRAESY ncr easdd-> oxicity to. nemat odes,

I ndicated by a | owgr l7C,, val ue for fhese matefials, as shhown in - Table 7.
“Materials that -wer FpH adj usted but -jot heated|did not shdw a significant.

i ncrease of toxici - - TED 7 Sa CsS. ~agaijnst Mincognita -
: Phh&d%ﬂagggpﬂ{%)F £ LL%'} 9 _ 9. e

Unheat edHeat ed Fer frent ati on B)~ 3. 595. 54
' FB-alkalinecondition  [2.52 0.88

{pH 12)

When plant parasitic nemat'odeé-an'a- placed in direct cdntact with the compositions so
prodﬁced, the nematodes are paralyiéd or kﬂled, dcpcmiiné on ﬂle conécntration of the
composition applied. Wﬂen the soil in which potfed plants are growing is treated with 2

10 'suspensiqﬁ of the product produced according to the method of this invention, and then
inoculated with piant parasitié nematodes, after a growing periqd 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
(sympioms of nematode attack and invasion) than the u;ltreatcd plants. Inthe -ﬁcl_d, the

15 céliii}os‘itiori produced may be applied as a suspension in water or as a dry granular

mmaterial to the plants to bg protected from parasitic ﬁcmafodés.

Exainple 7 :
- Pottions of whiole formentafion beer from the submerged fermentation of
20 - Myrothéciim sp. were-adjusted to prs of4-,-'8-‘, 9,10 or 11:(+0.1) with sulfuric acid or
sodiim hydroxide and heéited in an atitoclave for two hdur_s at 121°C. ‘Contrel samples
were pH adjusted but nét heated. After heating, the s"aiﬁpl'% wg‘re'_cbdled to room
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pH7 FB acid condition (pH 2)3.581.01 FB al kal i ne-condition 2.520.88 (pH 12)
Wen plant parasitic nematodes are placed in direct contact with the
.-conposi tions so produced,- the nenatodes are paral yzed & September 2tépendi ng
on the coWE€SH{F&,2i on of the conposition applied. Wen themvﬂsoummhl ch

JLARRL MO MR AR I O W

- with pl amsaﬂ@l@%eﬁ‘é&llﬂ&i@té)ﬂﬁﬂm&%ﬂuﬁo@@mp%%ﬂtS t days, the

plants are healthier, wth larger and heavi er aer untreat ed
_plants si wmw(ronhmmmmmmnbaﬁmmemeﬁmﬁdm welbad £d

plants al's exhl j ted. g IIs- (synmptons of nemat ode attack and

i nvasi on). 4 E’“ﬁﬁ?’t‘ hl“g mipfpepicillta pad 0:me/mL 8bnposi.ti on <
" produced I r

rraterlgl {ng{)ﬁﬁl@gr#gq?o e pro ec e%%ﬁ%@%@ﬁ; ea('sorlfgﬁ’gt? sg‘mypl%arrpl e

7 Pompn&em&dmémémmahoﬁsu@mbﬁmsédﬂmﬂb&dﬁl&ﬁaﬁga@cﬁﬁn%ﬁtIOn of 20
"~ Myrot-heci um S{) were adjusted to pHs of 4;.'8, 9,10 or-11-..(0.1) with

sul furic aamplesras showm inTabjeiBoxi de acid heated in an autocl ave for two
hours at.121 C. ' Control sanpl esTta}é\F e .pH adj usted but not heated. After.
‘heal ing, the sanples were-cool ed oom is 9 Septenber 2004 -WO 01/76612
PCTI US01/ 11699 .t enper at ure, WaBR-Béck ANHNMRE EeatBreatmaditust ed to pH 4.1 {t 0. 1)
using sulfuric. acid. ' Then 10 15. sanples were diluted to a final ‘

concentrati-on of 2% solids. G oups 9?&3@&9&%@6{‘&@5{5«3}39”' ta{(root-know
nemat odes, RKN) were incubated in the suspensfons as well asla dilute .
‘antibiotic control” solution (1 unit]fercefratisanicillin 'and 0.3 ng/nL of
, streptonycin); and after 24 hours H _ : LSS TRVE wer e count ed.
Beer sanples .heated at el evated pHBdsw@nst r at ed] Noadeagdd 1jemat oci dal
activity-over non-heated -sanples, .ps shown in Table S
' ’ pH4 - . |83 57
ome - lea. - . oo
{ee  |uss - |18
pHIO - |33 |eo.
pH 11 . 1323 2.1
antibiotic control NA 00
10 - _All references cited are hereby incorporated by reference.

_ The present. 1nvcut|on is illustrated l}y way of the’ foregoing description and
| examplcs Thc foregoing descnptlon-ls mtcnded asa non—hmmng illustration; since -
'l many vanauons will bcoome apparcnt to those skilled in the art in ‘view thereof. Itis
‘ mtended that all such vanatlons mthm thc scopc and- spmt of the appendcd clalms be
15. embmced thereby ' _ '
| ' Chauges can be made in the composltlon, opcratlon and arrangement of the
method of the prescnt mventlon descnbed hcrem Wlthout departmg ﬁom the concept and

scope of the mvenuon as deﬁned m thc followmg clauns
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Table S . Wole-Beer Al kaline Heat Treatnent All references cited are
hereby i ncorporated by reference. Percent Mrtality- of RKN at 2%
Concentration Heat edNon heated pH 4 '835.7 pH86.4. ' QASP¢rdarpberi2084pH
1033. 30. WQAI/6612> 3. 2.1 antibiotic control NAO. 0 The presRGE/USHNIIAS on i s
|1Iustrated | ay way of the foregoing @ﬁﬁﬁgl ption and exanples: - The

"f or egoi ng- descri ptionis intended as @ mon-limting illustration; ,since '’
. many variatiaons will become apparent. to those skilled in the art in'view
thereof. It is intended. that all such variations within the scope and

spi nt " of the\"éqo}iamjed claimbe ,enbraced:thereby. . Changes can be nadeé .in
“the’ corrp05| tion, operation and arrangement of the nethod of the present

i nvent i on- descri bed here| nwt hout departl ng fromthe concept and scope of

the i rRventiop a r&,ﬂf‘g‘ als]& Bﬁﬂ:e@%}{ 6612
Clainms.. W cl azlim 9 Septenber 00131 PCTI USIVP‘),11699 5 A et hod for

i provi ngfehneqtamm mntaisnmheeiepyoﬁf ‘mat eri al s produced by fermentation
F ot st or RGN e BTG PHET A SHs 3 CEER RS b oth (6 o pH of
oo e A i 2 e
_ biolog;lcally acceptable acid, orto a pH of above about 8 with a biologically
10 acceptable alkali or base‘ and
' heat treating said fermentatlon broth to a temperature of at least about 100°C for at
least about 15 minutes, then coolmg to ambient temperature to obtain a pH-
adjusted, heat treated composition having improved bmpesttc;dal activity;
.w1th the prowso that said fungus is not Myrothecmm verrucaria when the pH of said
15 fermentauon broth is adjusted toa pH of below about 2.5.

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

20

3.A composmon comprising _

a heat-treated, pH adjusted fermentation broth of a ﬁmgus or bacterium selected
ﬁ'om the group conslstmg of szberella Sujikuroi, Streptomyces
erythraew Bac:llus sphaencus Bacdlu.s' thunngmnszs and Fusanum

25 moml jbrme
wherem sa1d broth is pH adjusted elther to a pH of below about 2. 5 with a
bxologlcally acceptable acld, ortoapH of above about 8 w1th a
btologlcally acceptable alkah or base
and whe:em smd broth is heated to a temperature of at least about 100°C for at
30 " least about 15 mmutes then cooled to ambient temperature

20



heat treating said fernentation broth to a tenperature of at |east about
:100C for at |east about 15 minutes, then cooling to ambient tenperature
to obtain a pH-. adj ust ed, "heat treat ed conposi ti on- haviSrigentembensog4

bi opest i CW@dfm%]tzl vity,. with the proviso that said funguecrasoemicss

-Myr ot heci um verrucaria when the pH of said 15 fernentation broth is
adjusted to a pH of bel ow about 2.5. 2. The nethod of claim1l wherein said

fungus or bact ey, i Alfeiocfdt Bt of AHALAR o iﬁggﬁfgg;@gu e&égggﬁeg fpberel | a

fujikuroi, Streptonyces erythraeus, Bacl I
t huri ngi eradumaindnfms&w|lmmn|drmé@lrofplanmmeaafﬁnchﬁreﬁmQ$al tion

.'conrprl sin treated, pH adjusted fermentation broth of a fungus -or
bact er i ung'gﬂag’ﬂ‘jt@y ‘Wg’ B&W}t@ﬂ'll gﬂ%ﬁ byhees epeadivgtedur oi, -

' - Strepsonygas tﬂoﬁ%tﬁ%a ﬁﬁ%lug %?ﬁrl cus,” Bacillus thuringiensts and
Fusarium m)nlnl | forne; ererir sar dacgro is pH adjusted either to a pH of

bel.ow about 2. Svherdih saidibiath @gidjadtddtoaGiIEof Bélbw aBEatSh.5 FithlabidloPidally above
about Swith, a biologically acceptable alkali or base; and wherein said

broth is heated to ~N@%w@n@t%$Pwaﬂb@&a®bb&mthmbmcawacdepabie about
A5 mnutes, then co%y%g riyas anbi ent tenperature. 20 9 Septenber 2004 WO
01/ 76612. PCTI USQO / $ % A method for control of nematodes on pl ants

whi ch cenpri:seand Meﬁéi@&l@ﬁmtwﬁrﬂeﬂﬂe&i@éﬂl&&t im@ﬁrh 15 ffihhte§’ seed of
plants in need, of such treatnent, nemat oci dal |y effective dnount of a

- conpok®tion fo M@dhbywmﬂlatgad ﬁmgtadqi nattMdprotheeiuve vdraddisin whentthe pHN a

- fungus or teri ein,. sa s adjusted to a pH of bel ow about
2.5 with 5“@? E‘E‘Qf'\ﬁg"‘{‘ Pél}ﬁ?ﬁ’el%‘rfabeue@% of above about 8 with
a-bi ol ogical ly acqeptab[e_alkaly’or base; and wherein said broth is, heated

to at |east 100C for at least 15 minutes; 10 with the proviso that said

fungus is not- By Tht methodofickaimi whésinsaiconiifsitidngé 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 aqueous 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 .

21



said fernentation broth is adjusted to a pH of bel ow about 2.5. 5. The
‘nmet hod of claim4 wherein said conposition is.adm nistered at a rate of
from about 1. -to about 200 pounds per acre. 15 6. The PeSdptembdr 2004i m 4
wher ei n w® eéirfseragus or bact eri umis selected fromthe grrgIposangéwting of
G bberella, fujikuroi, St reg onyces erythraeus, Bacill us. sphaericus

"Baci |l us thuri ngl entor 8t Igasy A5 muintes, then qogfing to ambjent temperatwehad. of cl ai m

4 wher'ein sald 03| conprlses at | east one conmpound sel ected
fromthe gr oup é#.“g&'é‘%&epﬁ‘{“m des,  antimicrobials., fungicides,

i nsecti ci des, ﬁitﬁmc;ﬂ-bm&hmfmhﬂ@eﬁﬁn%ﬂmymhwmww&nd\ net hod for.
productng a nemat oci dal conposition., conprising-the 25 steps of. a)

fermenting a bacteriumor:-fungus to obtain a fernentation broth; b)_

suspendl ng sai s sol u St e pH of sai d =
brothin aqueog %I“Eﬁd‘%ﬁﬁ@‘&%ﬁ &%W@B@dﬁa‘ﬁ#t?ggq w\ﬁ%gﬁgg bi ol ogically -
accept abl e acid; . .. d) heating.the pHtreated broth of. step c) to a .
tenperature of at Ieast about 100C. 21 9 September 2004 WO 01/76612
PCTI US01/ 1169910.0 Tha imettedsdf chin 8t whdcinisaidipFhis aftfusted beliw aliputd -anbi ent
tenperature; and, e) recovering said conposition; with the proviso that
" said fungus is. not Myr ot heci um verrucaria. 9. The -nethod of claim8.

herel n Satd bl TuabuBh SR AR ordprising Wpsigd R SRR nosflnl T °
-further . cmwﬁﬂ@%mg@mbbafpmamamnpﬂsstlon -10- forned instep d)

to a range of about pH 4.to about pH 8. 12. The nethod of claim8 further
- conprising addi ng at | east one conpound to said corrp05|t|on of step e),

sai d- conpound ted fro the consi Stl her bi ci des
anti ni crobi al sff 'gﬁn gwgrd'é’énprﬁ}%rﬁ a'é'gc?tv&eﬁsm §i %P ROUA L0, :
nUE T i ent Ssaid Contgost Alﬁomelfp %aﬁfcoﬁip%uﬁa&lwaiﬁbmtﬁ@g&uﬁ%ﬂam:@;apn broth of
~step a) has wat sol ubl'e bi omass and wat er - i nsol ub bi omass. . 14. The
rret hod ofherbmdes,lﬁmnhenhlah fmpitiden iosecicies; planbgromdis Begulat@@@adwwnt& om
15
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-_insdluble biomass 1s suspende& 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 bmloglcally 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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20 said water-insol ubl e biomass, and said water-insol ubl e bionmass is

" suspended in aqueous solution in step b) 15. -A nethod for producing a
nemat oci dal conposition conprising the steps 25 a) fer m&®eRigmbe erium
or fungusWO®LGEI2i n a fermentation broth; b) suspendi ng perdisSoreidedi n an
aqueous solutiop; c) adjusting the pH of said broth in aqueous solution to
a pH above aboﬁ? W&M@ﬁﬁ?‘&?’bgi cally acceptable alkali ;or base; d)
heating thepHtreated broth of step-c) to a tenperature of at |east about
"100C 3 0 -for .at |east about 15 minutes, then-cooling to anbient '
tenperature; 226. ThOm&hpd efitlaim P9 GHereitRatllpH 6S6dBudted i abdd6®9 e) | = .
recovering said conposition 16. The nethod of claim 15 wherein sai-d pHis -
adj ust ed above about 9. 5 .17. The nethod of claim 15 wherein said pHis

" adj ustgd above {ab he - of. im: 1 rthef canprising
adj ustigng pH ofI %Sg.tl'ﬁg %%hn%&og{?li;glnlﬁffl%% S|91r(11 pgl'tllispﬁﬁ‘)‘s&??éo%éw?ﬁhﬁ'ét about pH 4 -

. to about pH 8. 10 = 19. The nmethod of claim 15 further conprising addi ng at

" |l east one cenpound to - said corposition of step.e), said conpound selected

from t he grouplBolbe metheg oficlaimdp Hirdhed comprsing aijusting pHof séidngimpodiéon -
i nsect’i ci des | 'ant .0growt h regul at . and n ients: 20. The nethod of
claim 15 gﬂﬁ%?‘h%ﬂﬁh%@ﬁﬁﬁ?%’%ﬁ?ﬁ?&ﬁﬁ%?ﬁ ‘ep a) has. water- 15 =
sol ubl e bi omass-and wat er-insol ubl e biomass. 2 1. The nmethod of claim 20

wherein said water-solubl e biomass is separated from said water insoluble
bi omeb®,. and si9.dThetethodrndolairh |18 flrilenesmpiising addiag deldastona gomposnd to

,_solutioninitetg bg__‘zo el . ..
: said composition of step ¢), said compound selected from the group consisting of
' o ) . herbicides, antimicrobiéls, fungicides, insecticides, plant growth regulators and nutrients.

20. '_I‘hé method of claim 15 wherein said fermentation broth of step a) has.Awater—-

15 soluble biomass-and water-insoluble biomass:

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