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produce plant growth regulators. It is also known that Polyporus versicolor, a white rot

polypore produces plant growth regulators. However, culture conditions to enhance the
production of plant growth factors vary widely,

[0005] Basidiomycetes have been shown to produce gibberellins, auxins, indoleacetic acid, |
abscisic acid, cytokinins and ethylene, as well as other plant stimulatory metabolites. The
product;on of these factors, however, has been shown in the context either of production waen in

association with a plant per se, or on small-scale laboratory bases.
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The present invention provides a nethod to provide
plant growth factors fromfungi, in particular
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After separation of mycelial cells by filtration or centrifugation,
GA3 1s either adsorbed on suitable resins/adsorbents or extracted
in appropriate solvents. Further purification involves a series of
operations such as repeated liquid-liquid partitioning,
concentration under vacuum, and final processing to obtain
amorphorus powder or crystals of GA3.

[0008] Thus, even if it is known that certain plant parasitic fungi may produce plant erowth

regulators, the fungi may not produce the plant growth regulators (PGR) in guantity in

fermentation systems to be of practical use unless culturing, extraction and concentration steps

are taken.

'[0009] It has now been found that an environmentally friendly stimulant of growth can be

supplied by composting agricultural waste in the. presence of fungal spa\.Nn, sterilizing the
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concentration under vacuum and final processing to
obtain anorphorus powder or crystals of GA3. [0008]
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[0012] The invention is directed to an environmentally friendly plant growth stimulating
composition designated “Liquid Compost Factor (LCF).” LCF is the sterilized culture filtrate of

a fungal spawn culture which has been grown under specified conditions and in a medium high
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spi nach, seeds or al nonds could be used as-well. The
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preferably 13% wt/vol, and even nore preferably 15%

wt/vol. Alternatively, the final concentration in the
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wdogineeancent rati ons of avail abl e carbohydrgte.

hi ghly preferred and, as stated above, are Ils%g0 Qgpes

only by the necessity to avoid generating unacceptabl e
- BTHINEHN pressure condi tions. Since fungi are able to

U nh t he carboghydrate | evels

P B eet s B8 at B 8t bt hree 4F BBHcatemaEche
modpsesitseld supplids amme vitegmotang otparemsuﬁtereqmyl by fhe gfne.ysa Binpshe
pr eeplff ] Q@ Chnel dbe FORSAN S ues for
GH he cul tgr e med t’Tlﬁ}m are fhEQ?%eé&% Ao Sgﬁﬂi ese SYHPSRYide
2 bf%?%'at’ ofarents e OthpRiomrcesf é@sfafdbmmeenﬂsguch@e tjp., nsedAbaEnaddr

sulj‘pﬁéb\ﬂ bdtﬁﬁuﬂn noxﬁinﬁ B@ﬂ'a?;é/ﬁ hi¥o ac'ﬂc%lgaﬁ@%rhto dh% eggxsr’xg :i)ia_pa%a co%fms

cauatﬁ . At 19 (1;\l ngce i'al covere
PR detr TFOBRPYAIS It i Rerficulasly dieh imfructose. BRI C and 8
BRNT Ehewedinmgiofirkt Geritinbd)prefray by BYLide toid%\m&eﬁmeﬂkmﬂﬁéf vy

sufficien re PCR cont appeared o be | ess.
uf}'g‘ t?‘% ﬁ o'LnQ‘t%o Oe%é"\}aa?’f"’aw WP ﬁ Anigminated mgdlerapsyjbem

' ’"%@ﬂ?‘l:‘e‘th 3 pyumetifungnsmes & fmkad spawamont a| n other nutrients,
Miﬁ bhyy ﬁnﬁ:@ Hﬁrﬁﬁ u9dd i {ht* irggn%ﬁn ﬁ{&gldgcar{ 1s2 agfagl %g c&{turu

source

c{_l%ggc al’l X’F here is
bR dosertord Breie Phile h@ulrlplngpf fupgihevelsedicforbedasnable to

prodne@@ishtid wihledaMmess, typichllyBRBAS ot badR Blelc@B b 4 %&1 {']c%mercial
a Concencgr ation Of car ot ene 'S

orgm‘%‘cald@rc’%u‘ino? 8Pm?§F8WRfém visible yellow color. 5 WO
- pOeY/ TgeeltBi eeﬁmgiszﬁemmﬁme L4B {30603 40m! Q0h8ls Li

e ortion of the source
° Q%HP %@gﬁﬁaﬁg&gg‘r ohy rfa%y ?‘ﬁg& TPREEH s Whiiginless sicel

A yeeel tranare W@@ﬁmemsd enins the Meinlemuteel ieapsiallphhusd by
re§i§ﬂ6mf0kiﬂg H&Tosﬁﬁ BM?SccupJu%BafeﬁHentaﬁgﬂn MR 1&% com%m I
npLeferred to oseﬁ)‘.glfl g?re from sugar beet as thege
ATiav B§ Brb e BTy Ry SBPt gt fhe imeidh Abgallon
rasdurei pBstofdngesiitiabit @ cotish blu@ i the dpitot. UL uiéiaes &R affns or other
ssjum.ion and papaya IS
wolffiangs EISE;E% BBk R RN Skt thofe PR arehrai ns
dYR 3t gh‘?ﬂr srredsiyegd pseful inthe igvenfion are Bampdinineises - l ., 4d cass of fungi

thid BdekisCitnad diepind l?or'gfb vt o a%l?r?t?gx ;.E%QZ%LHJ ionfycetes canube porous or

sterjlized,
g‘@eﬂfi? REFIEIFRS SPWRRS P ‘iﬁPéW’fS(s‘Flmaed lsﬁlﬁmeﬂ'noéoﬁthﬂtmmtxmare the
porcennig, mttmanmtam etakd B8P DRt TR Bapl ali.nal.ad

i noc Iat d wth a cul tur ungus,
b“nF"‘ss‘f%mas ‘%°“5t 1“‘-%85 FEORIE *odymet efritire “’éﬁﬁglbehm@m Ton

futlgll éegradv thn I\Mh[tﬂcqﬂnbsa iol wdod dn w}ﬁchaﬂf@’@'@@ ifds le@videlBe trdtd HEhR
| mul tiplicity of
bc‘“‘ﬁm{lﬁ%?%ﬁ‘ do ESpb ik Sl oofprae Bemiming basies e
ceaqlejsmoﬂuqde a’gpsapx@feged fup p.f@abd i thetrivitted lofthe Modntibieebrowerot
PoboRis BigifaddBRRS i duft o QBIRE géﬁl'a Br zdgeoporus Ceriporia, Daedalea,

Laetzporus Oligoporus, and .Pycnopo;eltus

[0024] Thus, the invention can employ, in the specific culture conditions reqxiired, various

members of the Basidiomycete class, but preferably those that are in the Polyporus family and in
particular those that are of the brown rot type.



or practical production of these conmpounds. 10022] The

culturing of fungi useable to obtain the LCF

conpositions of the.invention can be conducted in an

efficient manner using readily avail abl e equi pnent.
wOoM04/®wee3s ai Nl ess steel druns are useful ,

expensi ve and unl ess the stainless steel %£$é§ﬂ@¥P:Pfy

formul ated to resist corrosion, corrosion nay occur
PGP 48g fernmentation.. dass or plastic containers are

|t. has.been found particul arl
[605%% rf)% ixlgrl}apreefreliret%g?n fﬂr use in. ?i?l?.’fﬁlh%'sls égqtnglw gspemalg'
Laetinomrssiipieas. pdeammmlﬂhunmz “Sulptiur HeFt ora‘Cﬁi@RJnQFthpWégds' fa

"wo‘%gﬁfﬁéng?%rdg;ge ﬁe{]é{t iggecon a?%"?ldg gg&““f"&ﬁé‘%@ﬁ‘ﬁf’@“%t h

Sincg tis fupgue livesdn thehesrs Poed ofithe tige ibis ndt ootitsable c[n@l&%ﬂsxda'hﬁhe
treep'l[‘ﬁi:f iﬁﬁﬁrﬁ@oé}lﬁiﬁius&'&ﬂf é;bbcal‘sr&s E Q@lpﬁup %{re(?'inl o OLhi&hE bhacl%et mus

a i di cet es # a class o :
ppea"f’%evcré' #éPe Hhe o:n feﬁ? BRibH hestwood and P@d‘m a n’aimoalrb!own rot
inteBalyyi sicothy tigdies |dfaiiedie @M&B&n@ﬁem:&llﬁll)s%‘ﬂa@{i)ﬁmgifs%]%d g

e o FALe pawns_ cul t
G ey A BRI s iecein st oot

fungys to qentrdl ﬁmgrwmﬂycmost e nofligcddan HibREHRE Bi3@tue@0r has any

al n i is Lt ut fhat
P e LAl i SRR 1 el e g e

groyth of the arespriiaventionethogm plﬂ@ gtoe{th @Hcmséa\rel’oem@ﬂucnﬂ lmge h
quahtheymgmﬁ)w beirfﬂéﬁloﬁsﬂﬁyd 9 fo&hﬁax*&rgfb% iln uts,E’eetD

us %hos‘re
raneAs%esc “g drgtheo osjte - th egrade t
§i g 4 herEith i O Wi e pla simarar s e tisPorUS,

deo-pﬁzefog prrzenjesfanm@strdy@d byusaing the tFues; (8 btiRGt @ mbiGal lsRYL BLLIOR
1008 € brown rot Polyporus fungi, and in particular
t hose of the genera Bridgeoporus, Cerinoria, Daedal ea,
[P%261 i Ty fineal Ligid giprs ofis Sulpinge@yeTioprrhel msmmﬁlﬁeéééd

cernhinbkfon of &en, | et i1@hce CigtiinsE,
cul.t urog é%?stl orlls req ufr%trﬂ%pilyngrgl&agﬁg %lar aé nah ?n A

affe, PIReARRi AR BTSRRI s, SB%ﬁ“aEFr@Tdéﬁﬁ&meSt 'ﬁbs@nm a@nnaﬂseaffects
the grtwﬂﬂtﬂaly poriuel fuzallbys tBoleibiing 84 dfibforh@! ThiVSEsihifkorftl €

eﬁ"q ‘s E@%@%%i’% ek é“?ﬂ’?‘ﬁ%\@oﬁﬂ&% e e fanid qubserr Apidgan

ér3r0@@l fon eragunde, sk watsrend still irefibdive Th haie J [Setiporus fungi

‘h Eﬂﬁﬁd BthéheariofsHknt &r a U3 Su ous .
* “porus gul hur%y%ﬁﬁ%@éhef"fq F @ﬁf“cﬁg‘r‘fv’cé‘f’“

tl
“eetvﬂg‘ Bifegirt and é°°‘ WS d Tijslatasics ie applieaurschalio dlatis @iSreed vith
desirgblcafferronl y found in Hawaii on Eucal yptus robusta.

@J—)ﬁ: t s f uarguglus |ives Cﬂlgt he heart wood of the tree,
51 % L4mER SPAWRAS yis cORpriseq pretsrably ofmBestdiqmpreste, mprs @refeTthly
of # hrew iohBpsigisehycens; axrmsalrﬁmfmtap REadriPoraSuReus UrdWAlbhde? buitable

con@iti afcu rgroom eari ng every few
e e R e B bt derioeens

%HEPE’&P‘C B‘?Wef%tpat ate nmaeﬂﬁmlly feailosid ictige iuh@s k:mlgsyem butmabsef t

alwayst c&ifde! 4400880 o Io OSR0 elev.
af a1 oG] 48080 LR o 38 D R Rl

cofeiit s hamaa;'f* 1§ Hﬁ?dé‘&‘idlbéi AUlRERE for ayyuitehde tirTreriedxulficieyt toprovilé S

sufficient fungal inoculum so that a mycelial mat will be formed in the culture medium of the

invention. Typical time for formation of the Spawn from an initial inoculation range from 5 days
- 100 days. |



fungus to control the growh of the host tree was not
noticed in published literature nor has any plant
stinmulatory naterial been associated with this fungus.
In controlled fungal liquid culture growth of the
w@Ieseds | nvention, these plant growth fact&rxzU
been produced in Iarge guan tities and hav
denonstrated to affect plant growth in plants outside
BUHREOHEyal host range. As described herein, in order
t tory material, the tissue
R R a0k 1k B bl uoy Tribeeb ot mey
obtpined frpm Kukai Spepmip- aiounfyl}'ﬁ@peshmdk» Teading &bmﬁin@ bdofh Ftviavi.
THeQiQRE a-\m?stlfxéﬂ ly ulture o
LCmO?&; hur elgs ® been %géaomb%hgtthg cm'f"ret"éedg’g’e"lg’ preparation of the
B o R e Bty st Sithere e i» B prsensGstAES
preamn@nammﬂong‘mvblammﬁw of@3 vReRLpSBAN Yt § Rmp8ff8C

f taro, su arcane gnamot
15 B SRR ookl T SRR G Presierss e eauitomeh omemn
Tymcﬁ(ﬂy,fHGmaaet xbroduq@ah ypfullguattitRe a3 BaYIGf duBitS, fdferi O
day'grbgdglggrﬁefégm{%lagoo‘{]yst hef fect is effective on srra

@ants as wel e proper dilution. Thellqwd
B30 L thongh Aciiation pf thiisoaylated belthrdm@1iBHB to FevoRXBRBIE o
avdM tiSturbRE B nABGhaShd: | dkrahi&) o?thfe%‘fetdgﬁ‘ﬁ‘ﬁ éJblg dd at(g 'lebbs] cap, pe supplied,

forc %%Bk fungi have bal ance varmr
gt T bé‘gﬂfnat" TB‘F%‘&%@F mefhiunpr gthdemeapowlistréby e atyeell mat
is lbfaurgsnm&t It hisrbes fovint Imaﬂﬁmie\ﬁemgbgn ih a\éﬂéihe ool wﬁ%{ﬁt bRbling

air i | t d
e R R T L s UGN R LA

myegliglssudiesapr i sed preferably of a BaS| di onycete, nore
pus e eﬁﬁ‘%%wa%len%&x%ﬁ*éﬂof $yiBRR SR and_ror e

3/02"308

g éﬁi ? a Laetiporus fungus SHfILReE Hite ab) e
e ©F PREx el 308" 8B%W= P&ﬁl‘dﬂy 6196756 emo Ditfetiwgalengths may be
mchldgiahutsimpre_tﬁhﬁl ﬂﬂﬁvﬁ%ﬁﬂt’thmgdh{i’m hoe Lont ai ns
Oﬁ%w Igh? Le th%%r}pévg%lt s th qre Spg}glaﬁ)l ca%"lE P f Bacpgee
ungtrs 'Erprhaghp df’“ Id repaqs%y]gre@@ntsa%wf saisf photons.
0871 SEGR leveloemn b@msed asliigm;nd&d Siabﬁs@anéa{odpl (t;gngtggsrgm oAnd

. 3 ctors
:Z:Erag%ﬁﬁ}cmff %dﬂ/t? Etrllélﬁgn Fo%gemaratéoaf P usrlaq a|sré S%IéﬁlrFl’@E in pottmcv

F ¥5oR peat ™tk Sandrrdy i The colgieff fiediOFmblufiorngdlatd¥0 6HkAbYIon
)&ea.ntsbhﬂl @iﬁjlgllaglrt ratd Habe B, e rrgithe cul tur
~ e ow? E%Erlt otﬁéﬂ ; ﬁlgcael%ogg qh{? 5 AR FoRHelan
cta gf ﬁrg “%%“QWH ?Paéﬁ? EFﬁaRPHFaE‘PTaI fiegts of i Eeremoes mm@e/ei;htpmbﬁ
weiily ot lengli) @lidgryeighil a¥BeRB0 ROBEABHPGH %&éﬁ%ﬁ 02308
i al-ly aval Iqul
s TP, LRI fommre L L
it bps beam found that Sgelonsh@ee froh gellvertd YechBlie r@th cdriefkd withadli NY
prddadiBRRyRGROOt h of Maui. [0029] The liquid spawn is

Mdg used to inoculate the culture nedium for
S PN A LA suleon isprwsraliabinubatin todotc s o LOF

solutson C‘Stahdafde thavhat B dehbie@ivtigd étrQM 3 ltfR)S onp S0y GhS& dl?xftrs lj.Js%q

€an seé
a culture that has been incubating for 60 dayq will be diluted with water 1:2 to reach a color

intensity of that will match the Standard. Longer incubation time leads to further dilution of the
culture fluids to reach the Standard LCF levels.



predom nantly in the | ong wavel ength portion of the
visible spectrum at a tenperature of. 15-37C,
preferably about 20C for a sufficient tine to generate
the required |l evels of PGR. Typically, PGR are
weroduwsad | n useful quantities after 30 days_of
culture, preferably after 45 days, and mfrcé"msz""l"“zzf’os
~ preferably after 60 days. [0030] Although agitation of
B7197p0034nocul ated culture mediumis to be avoided in

# fr ttﬁe 1z%\LHmd di sturhing the nycelial mat, aeration
FEUT R ARGS: B aYarbie) ag il frygreyvrg and theigwidippition df the

cultfugcareneadiip bfe'embyad bstbﬂiﬂallﬁgheﬁ &Mﬂﬁﬁm@hﬁ%ﬂhaﬂorﬂ ﬁ?s’UEQJnEEn Sonfis

[ t-he . nycel
0 ?{gt ur@ édha“ie cuxurﬁ BEum. RIpfgrabin by Siltration og plismetivekyiyen
cen]:rgucatm| oF pihyér dnewnameany 1o lnepeitate lubdalidsn The ijuld goRioR %gﬂkntsmﬁectcd

. ti t th h
fo h:a;flg ﬁH{}‘((:)t@‘I@%n§ b\né'fp%o)/] (ﬂﬁﬂ]{l&} tTIhisQ: é]g?,xfeggxg eng?%g%%]r:h zB)yc[,ll?Jgjagc

lipasg a5 acweaﬁ}‘é'wﬁg@h?mgfavt@mmw Plokein exirstirlser BEekirelkatibs
coulidsn be hieg) NThe\Bkrdabired prof@e L at e
cisormeockina pusebons gl UL,

b 600- 750
cenggpfaﬁo% Tpemi d(rfgalemr] %ﬁ{l&%ﬁ%tﬁ@éﬁ@ﬁﬁmllm%ﬁ&wﬁg such as

pastshzatian ab@ultmﬁltrmn,amwaly RREEizatidAUShe BBy eﬁﬁ‘{&

he@fackdat rt ng.wavel engt h por ion sh dr.
ekl P o ries, Mo o i b mprores fipesiec
rcﬁp%{ay@pxsst@gg ncoglémug@gtéglgw forgirgpgragioreat ddﬂitdmh IUOHS Sﬂélnm LCF
prof®tittOsices 6605 Belss o @&uuesc‘&}’)b%gﬁ 3p ﬁ%@ smcc e rBY Iwg

vvn concentrations of
beep ﬁ“‘%’g § jpdhe irgmyn. dpethird ayg S‘a‘@SB@]mMOhumramdaardso da'fhbno and

may b contingd infiEthd @t Obssd] b@BmENdoh@hALES t0 ef ficacy on

.seedl.i over.t Fertilizer rates have
RO B AR O3 P el i rer At o ronndoscsmdd s
filtrgie’dis @ pamment euped tgrmd despiteatht et m&bme@tom& fildhd B Of
Sisir &Hfé&&] / i [ 00t
ke ek ke . 8o b o b

ol i age wei g
| m”E’%‘ﬂ%éFfY%ﬂI ’W}tfsrf‘"@ﬁ é‘ttf’%t th’rcvnlmrc ﬁitramkay of refives by dchfing or
by Abltoemga‘taumb yihratehfhuﬁefeﬁrsm@fy o ghth bUE& {gh}é‘ 91%1 C an be

has been found
“ﬁﬁﬁ t%%efr rom yé)f Fﬁo ?81% %‘@‘(F%W’h‘@“ pesftepted E@r%@@%@@dem th
Begapss Pai’fﬁ“mert ¥s Ge okt pRERYaL, [ @3@osiTieis sdidrRA @A LoF. Aok, -

0 erl efiec E
e, e e R h v i fion @

amlfi’?"l“ﬁfﬂ‘é‘ﬁ“%’frf 81y esdephory ; 500 on soybean seedl i ngs.
mmal Ibyddn@nw{ht stERizbd Rrurh AR EH | 80,
alsS m%(l \% be di) uted w th wat er &1&#;0%#1 g&ﬁné) 5%?1&% (dvaee
etfs ?‘93“'6’? TTHEEC RhT Fltatine of the geustveic sarhe driet JBiis material
alscp srowiaPGR And darge bsediel % niagnef $diRGS mdik L OflQL t he
g UF E%ireac he Standard LCF |evels. 8
@\D 82 h%f%‘g ép i %§§7r6?2%”6l8’f thg Jedivy deydreesting the LCF.
Typically, the medium can be removed through tubing from under the mat and replaced by new
sterile medium. As typically the mat is broken during removal of the prior medium, the new
sterile medium can-simply re-poured into the container and the portions of the mat re-assemble
and continue to grow.

[0039] In addition to the production of plant growth regulators according to the methods of

the invention, it has been found that the medium contains, as well, elicitors of materials which
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concent stralr ?)F Bloroating is Svlhiél"damomeﬁba@i £96datts, pehBifnd
cuchigkees. Bofe ratit bastliings) cora elﬁl%pleoéro&rguarnﬁ otherov%g%mﬂsehgxltt;léal

CONGENL manne
maj Bk Blﬂ{édgpthﬂ% ﬁchﬁa ce%ﬁ\&ha number of ot her

terial 1s
'ﬂ@é 1 & conyemignt made of applidati it tol
s oo Al D2yl deine B g

- oundedfesedin WhiaskOhaedi hi h as
EplasiChug Ahu’tdd&P%%he -D3%)s ghpisen th eee thh exeds with

£ater r ees
ﬂor[ﬁ (;)4' % RO RN gxts fsreversy Pty Tﬁ@‘émeedf h#ve la Ghe Hﬁfyof%estﬁmb e
dn ganeralathe LOR ERouRite B@fel
: undelrl & QHREEL ua,heatri_lt ﬁ u% or ap > fltrsrg%? G i’m%re ‘?’r‘é?/f direct gyrlight,
nto a  granul ar-ter Y“?%‘Peftf@lywest shoiiéndgp et fsdsirRRGEe

ShOUF‘ nqt healfowed iOIﬂFrz@ron thaskgefa,aas@ndedtp@,eodgl | uted LCF may be
manner, such as i ncl udi ng

[6aap] i8Skl

| np]a pl anﬁ‘ﬁﬂéﬁéﬁ’gﬂ&” “‘6“‘1“?°3F° U, butnegtorint thehinen.
drip irrigation systems, mxing with potting soil,

appl ying to surroundi ngE,gaglrnielfor seedl i ngs, etc.
[0042] In one errblpdl nent application rates are 6-8 oz

of LCF per 30 ga]-%?aﬂ%ﬁﬁ—%fr}—)—%@%fé when used as a’

[60as) JaWietitm Sk breshd) g{r’e However, applications of
qU|d are preferred Pref erabl vy,

Ia&g rg unt s of
t he %”‘[R@ rlrbafm"efaraa&pprcwtemeamamm eomrhaﬁrmo&oo 500
gal taboipintkipie dylvg, _

20 gal of molasses water (5

gal of molasses mixed with 4¢ gals of water), and
5 gal of soft ripe-stage papaya puree, optionally including skin, seeds and puip.
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di lution approximating 1 pint- 1.5 quarts diluted to

100- 200 gal l ons water. Thus, typical applications

woul d use 1 quart of LCF as sterilized nediumin

125- 200 gal l ons of water per acre applied as a spray
Wroognguarts of the sterilized culture f'ltﬁéhﬁnhﬁﬁnam

diluted in 325 gallons of water per acre.
'4W§g&é§Q06643 PCT/ US2003/ 022308 437472000340 [0043]

ver, as stated above, the culture filtrate LCF may

ThedomDvdhenehias @fén o ﬁs@edao st.anc ppl i ed
n Wé) g{)%nwm;dduﬁg@ @P ""15{3?5 N

na;
“9°°m8f”h°“45 Wf”c?r%?ia‘f’ F“b?@‘ E‘SWC ér%arwémmfmd todtdidileso it pots,
bronglit thi acboilyrat beld af l@O"S]foh:t R8st P i, Cipd ‘ﬂ§t’sl Q?Q&E iy »nedﬁ”t S

for. conbi ned application.
Sa"?‘%w é‘]"st?eacq:’%éelmfz %% Riptic Bioprogiyssipg ?.)‘H%‘ 28hengied tcbreoratempctetd:e

Cowngaqkﬁsewaéﬁw preferred mixture is that wth the
oga%wlemmggsqp @%Whmiggescrl bed in PCT

tion WO 96/ 3859 St SRS ser belewhender an
od/pd oneayr f"é)rﬁﬁmiqwdem;nn Phess mateiitiatled #ithelsd kQA%irum. The

drumtmslmeﬁtnaw £l xeﬁtalnt;ﬁhd{ Aba, HENES en such as
- sodi um ] aut; - MY 'TBEm fgr%lb%g)ésé’ggmgra & T8%er

XLur es
hg}mn applxgﬁg%g g%}m%dd‘l@dmﬁé Wéﬁohtm@hmﬂ@ht is not
Sat'd%gwi bed in copendi ng appl i cation 60/390,289, filed

Résdu n ed herein by reference. As
[%6313 e‘gﬁeaégg 8[{) dh mdc 8@%&’ PR TERs eV Ang filteyed tresmobe

solids.; The figgpred biguid ‘ﬁ@ hpw;dtt@ 2008 for 10 eﬁlemeb RhhEe Isaﬁblq,ote.ns The
LCF

heafR Bl a8 hen IﬁQQ’é@Jﬂd ?é\ﬁe V\E ?60° for %qrnﬁltéels gﬁgpaﬁté‘}ﬂ?? | Fhser

ied as a
pacfRhef Bt b e S enitznd Ofépa@d et afroom vergeiorabl 1o
Thwréa%hem%;(avﬁ/m)smﬁmé,@g son diatomaceous earth is

Q eat ment flour for small seeds such
mé?‘ "{ki éal S %‘“ “Sggli‘k}%@xad?f&e wepbtlaimad om Kuigh 8pawn Co.,
for@g}yfdém é@éécifﬁadlr@moﬂmaﬁ’ﬁﬂamﬂ dhaédﬁmﬁg%ntﬁg%;%hugf esﬁawn
d&afatths Qr _.e o coat |
lSfal s gﬁélb tlgg* e ﬁlgﬁ%ﬁﬁggég(’f °(§%‘{}B'ggﬁ%‘°luﬁ%ua§saﬂld o boties
ot YA @lmBéraédqdm”@eMIbmmgwssmgﬂm pi neappl e '
crowns, and other vegetative planting material can be

dusted with this flour tQ_enhance growth. [0046] A
conveni ent node of appl |—Eg§¥&82 is to add about 1/2

t easpoon of the fl ourAmphcation to@imse of seed in a

@bﬁ%i C ba @her cl osing the bag, the bag is shaken
o-¢coat °Pﬂ of LEF as pipRard iy Bxample 1tvive dibkelds® Sfchi@ftvatksS This

mixtge wesapplitdanshiltahend et &d-0g Seeds have a fine coat of

[toﬁg fd&rg%me 09%{21"%@%?6”“ al, the LCF should be

room [ 22 0f waser 2ad ¥sed to trsairebmn ghits,
thh grey’ 6aoynarwbndi thamerstrol Waith. einiphé b ks sve@@xawmmgwnw
t

10§géleto 10%a19RQMtd Not be ingested and shoul
%05 wed to remain on the skin for extended peri ods.
[0055] A similar dilution of 1 0z LCF 10 5 gal of water was used to spray Manoa lettuce

which yielded 50% more leaf wel,,ht than controls,

[0056] Cucumber seeds were treated with 6.5% LCF flour prior to planting and the plants

grew 39% heavier than conitrols.

[0057] One ounce of LCF diluted 1o 5 gal of water was applied to pineapple crowns and

resulted in faster growing pineapples; improved growth results were also observed when older
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[0048] The follow ng exanples are intended to
illustrate but not tolimt the invention. Exanple 1
Preparation of Pasteurized LCF [0049] Medi um was
prepared from 20 gal of high-fiber pineapple jui ce
wo mpentas e obtained fromultrafiltration, f’}«'g 09/5 308
pi neappl e syrup, 20 gal of npl asses water i via
: sses mxed with 40 gals of water), and 5 gaI of
437%40 M pe st age papaya puree,  optionally including

plagité ivBre fSIRAY 04/ 006643
'FCTI LTS2003/ 22308 3‘&“?&%%%3 RiRsERRle RIwtsHE dipnsd
gfv ‘é’ﬂ] usted to 50 gal with add| tional retentate

H'ﬂiﬂloaxdnmioasse&mtlﬁt 1 of & ;‘RQ%_;H mxed jn
tar@rgwé%FgOtat lasfic drum and tra e%?gga %"’m’g{“& (o8 depdler rhan

¥PSught to a boil, and held at 100C for
Hos9] GRSQ se&ﬂmgs SWW Td0es Hadlier ﬂ{aHVCBMroV\ﬁ&tst ih ?\E%Je&gs AT
a

adth et Lansl u a
%I og)r%%g@rgiﬁrlgﬂ r%afn aé‘ﬁﬁ“ le{%’HcﬁWe‘?b%ﬁéjW@h’ﬁePiapml@t In

SOTESIRTIANAR- + @reE &CE ander 13 gatlofveater[waO80desF & shal; %gg
shddﬁﬁanhdi@cul ated with fungal starter culture e V\llf1
@g‘ﬁr | am nar_fl ow hood and one or two st er| I i zed

o?%ﬂ'?f@ ¥25{83de 1o gy atlelfester ate Hyhprafibs @it 1 LN Gilkk€in
5 galofimatwas t hen i ncubated in an air-conditioned, |ighted

s _updi sturbed. The |ighting was
m"% |Iredhaggsgb%‘b‘fsi"‘gﬁta§°lbﬁ‘m&é|oﬁ%9em\mfzni -§iiditetion ipeghbediing pot
m(Sé ouglas fireremiltipigtin 108/0-211% gromtwmra@ﬁme\gks [0051] After 60

L(ﬁ}hﬁnbé on .of ul ture was renoved
mmf I ter ed’g&gg‘ﬁﬁ‘ SVErddg S tigg treptmerts|of grains d

VR esrf’é%t"@%f cFQpS- 1W@ﬁa9ﬂacf®vﬂﬂnth~&stﬁe@mgenat ur e soI ubI e

06] €1l qCFScan Bé1@ked 3 o Jhen filtere
gﬂ[,ﬁns S:elamges:; O%C%?gg%%s%%}h H{ﬂ“\g%é ﬁ%‘ggt{ngﬁ A }goo dﬂqgon of 5

TelrT e 5t B8 u drresepalietionsdys Flmtbs will iricterse egbtsh lisd=€ S
bra@ghgs loerstse it nmfmmf;&n@ﬁae:eisupﬁdﬁﬁgn storage: The pH of

s Exanple is 2.5. [0052] The
mﬁ‘ﬁ] ;L%s’?%‘f"ggge%g"u’ GF g‘“ﬁ&‘éﬁﬁf ciflefes SEbahﬁn[naal Wafl§pms and

ba%fla?tr?é glayts- o ik Rub RSpaawde Einged with b TR 6oy of SPE ‘lﬂ#ﬂggﬂ
foh&n}a&b@ghrm;apy, Hawai i .- The entire | liter contailner
666:5 'gggﬁ i s added aseptically to the
PHHORAL L 1 Ve ssittion] may beriseit exsaid el HBbf cut flowers,
foliefgziand Christws that t | es  of spawn |iqui dculture is added
[@@47 3¢-kal 3) Se&al org(gwoc ssing drum Exanple 2

| o utc% ost, inséct and chemlcal damage to plants with a 1:500
fohar or s01] drench apphcanon

[0068] Pineapple shoots were tested by dipping shoots in a solution containing 800, 1000, or
2000 parts per million of the LCF sterilized culture filtrate for 10 minutes prior to planting in
potting soil with granular fertilizer. The shoots were also dipped in a microemulsion surfactant

blend nematicide at the same time. While the controls had an averags root weight of 6.9 grams

and an average root length 0f29.4 inches, the 800 part per miltion LCF treated plants had root
weights of 8.2 grams and root lengths of 33.35 inches; those treated with 1000 parts per million
LCF showed root weights of 7.4 grams and root lengths of 41 4 inches, a 41% increase over
control. However at 2000 parts per million, toxic effects appeared and the

_ Iengtbs were less than controls.

root weights and



[ 0053] One ounce of LCF as prepared in Exanple 1 was
diluted into 5 gal of water. This mxture was applied
to soil around coffee trees. [0054] One ounce of LCF
was diluted into 5 gal of water and used to treat corn
wph&bssess Whi ch grew 60% nore bul k than control. plants.
I nproved results were shown with dilution BfTUS20¢30233p8
to 10 gal of water. [0055] A simlar dilution of 1 oz
- BHEPBw 5 gal of water was used to spray Manoa | ettuce
~W@jg€ el ded 50% nore |eaf mei?ht than controls.
[ 4] ]‘xt“ﬂgﬂ BF VIR IgEed R 7 dibytiop of theistesilized cBlINBOSiNGE LOF dilined
1 @Ebedn 1R@alphant palign a’r;datdrhEheFﬂsaﬁbtv&rﬁc t&ﬁt%d":\étg?{ P@ g}ﬁ'% gfqge
; . e ounce o ITuted to
iR e Al 0% a0 R B B e it ieieaang showed an
NeTeast P28 1 the yighd oBheany tanienigl 43icriapupdal teSiredtAolY@d gr owt h

@50 ESothR bspiigdisR & n. ol de 2 VWO
g .ogllll 0,06643]?}) P%#'/_S %s‘%’_%%f g@%@& ?i%‘lf"ﬁé 66‘%%%“&?%‘?&?%

CORRIPEY Vit Feaimepts &b Honea stiyipronshiesbiaitieh, ubd tor gats sMWER inhibitors.
Je07ela AnGhctkageid AERRBLR JPE@H . j in this
dilution. [0058] Alg]gi | uti gﬁs%@%‘jg@gﬁ#‘?’gﬁ "Ppl‘ééﬂ" tygpatoss.
wat er was used as a corm planting dip for dry |and
taro, sweet potatoes and yans. [0059] Taro seedlings
grew 160% heavi er than control plants in six weeks as
aresult. [0060] In application to sugar cane, the
dilution required varied with variety of plant. In
some instances, | oz of LCF and 2 1/2 gal of water was
successful in obtaining 50%increase in shoot
di aneter. [0061] Turf grass was made to grow at a
faster rate by spraying with I oz LCF diluted in 5
gal of water. [0062] LCF has al so been used as a soi
drench of 29 ms of a 1:500 dilution per seedling pot
to treat Douglas fir, resulting in 10% 20% gr ow h
wi thin four weeks. [0063] LCF can be m xed with
polymers for a dry seed coating treatnments of grains,
veget abl es and ot her crops. Percentage LCF wll vary
with the crop. [0064] LCF can be used to alleviate
nemat ode i nfestation synptons.. A 1:500 dilution of 5
gal lons per infested coffee tree. Three applications
in 5 nmnths will increase roots, foliage branches,
increase fruit uniformty and increase production.
[0065] LCF may be used to reduce plant disease

" incidences such as fungal |eaf spots and
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bacterial rot of plants. Onion Bulb Rot maybe reduced

with a 1:1600 dilution of LCF applied foliarly every LLOYD WISE
three weeks. [0066] A weak solution of LCF, 0.1%

solution may be used to extend the life of cut

flowers, foliage and Christnas trees. [0067] LCF may

be used to reduce frost; inS@% and cheni cal damage to

plants with a 1:500 foliar or soil drench

appl i cat ¢amp.osi§i6iOﬁﬁf|an’ing papHrevth hepatating\@ibstaices wridh Bdmposition is a

S ot IR TN A
mediufrj dohtaaire at @ast:lO%rmvallabES:alfbbh}dfatd i@ thl pesende@f iofg wﬁﬁilérigﬂglght and in
the sugs(?e{n 1al\é¥|b§elﬂcegc§ mgcalrtgnré,r%}fee;eti%%l Srﬁ%qalg]&?lngr cog{agﬁ\ggthgwglt fop ialaiecarotene
and whqrem bad St is thediquidlportion bfsaidoohire Gbm Wiach @oteiay R4va B€en denatured and
remove®0t Wei ght of 6.9 grams and an average root |ength

o‘?’ 29.4 inches, the 800 part per mllion LCF treated

pl ants had root weights of 8.2 grans and root |engths

0h. 33. IfolHARGR fol dpBH&tET

milion O‘E{(?:&F sh o0 Ej&Br%gt %I}xﬁﬂcé"ﬁ%ﬁ g&%ﬁ%@{ﬁg g‘éeﬁcﬁ’ meg ‘thh
formulagippygamprisss an effactive ameunt ofa apm%ntnmoermsusngmbnt grwhlrﬂ’gulatmg
substafik¥4BVi¢h &hp@QQ&] iPah chtlonﬁfy eh Ltbrq’lg&ed Flﬂfﬁ're E'Iit]; ?&E\?‘ﬁred from a culture of

app eared and the root vvelg s an
the spgvef adissidiogysete i@gw% mo%aﬂ@npcﬁmwmgmwa&zmm@anable
bolfydraft/id HaGR4bhE PR 1 h i
oo oo QPR A R B BB ia BT 3k Bt iation, wherei
said mgdipgfargher qoniinsrotassium ion agd Faretanepand Ivhglalnl said fotratevittierliquid portion of
said cﬁ'l-ﬁ?e RGR BRI cHBFofeif s HARS ﬁéén 8@naﬂlré'daatnbpe fed M of the
luted material per grans o Beans. The beans
vvere then dried and pI anted and showed an increase of
23% i n ThERrliRlich SHclaff NoheRAk MEBREE vASe SANPAEAEM §L12-15.
untreated controls. [0070] In other applications, the
LCF conposition treatnments of the invention were
C anbi netle MrttilatidrecFtc AR Swi¥rdilsaid A¥BEm %r’nﬁﬁé’e%@lﬁ%es and/or pineapple
her bi ci des, and turf grass growth inhibitors. [0071]
or papay SYWROBWIEY fruit wei ght of 561/ 0 was obtained when
LCF was appl | ed to tomat oes. 14 LLOYD W SE CI a| nms 1.

A.CcO i tio | ant . h regul at |

Sbst aBbLARES Bolabd: iRen i Bedtar eii Tl st o mpart e
yellowf doldryaatl &' 0be€.012640elds vi/ash a cul ture of the spawn of a

Basi di onycete fungus incubated in a nedium containing

at |l east 10% avail abl e carbohydrate in the presence of

| 6ng watefoengjttion dfglaim 1,antdrdimthe Bhgdisreledd PallpordSngSs.

of agitation, wherein said nediumfurther contains

pot assi um i on and carotene

7. The formulation of claim 6, wherein the Polyporus is a brown rot Polyporus.
8. The formulation of claim 7, wherein the brown rot Polyporus is a Laetiporus.
9. A method to prepare a composition comprising plant growth regulators, which method

comprises sterilizing the filtrate of a culture of the spawn of a Basidiomycete fungus which culture has
been grown in medium containing at least 10% available carbohydrate in the presence of long
wavelength light and in the substantial absence of agitation, wherein said medium further contains

potassium ion and carotene and wherein proteins have been denatured and removed from the filtrate.
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and wherein said filtrate is the liquid portion of

said culture fromwhich proteins have been denatured LLOYD WISE
and renoved. 2. A formulation for application to

enhance plant growth and/or devel opment which

g a}{ tH(g npri ses an effective amount of a
c PBNCCHRpPREIATEMBIHAN CGRBNINE Plagtipthirpaglators, which method
compﬁmbst ances, which conposition is an optionally dri ed
Steng“ ed cult#JaBeflltrat recovered froma cultu
SH7! P EIR PIOBYn P TGN ORBIE ragt A% available

carbohyﬂdaleljmlﬁqjﬂés&icﬁ iof g)ngltva{/@@gih 1{b8P4na idhk Sbs@ntial ﬁfsblﬂﬁlbdﬁg%aﬁon wherein
res nce of Ionoqlaﬁ\&ﬁvel ength light and in the

said med'b'%]t arsier aé'ﬂfspé’??é%“‘Bf fUPEYH, wherein said medi um

fmcbireemgaramttmﬂnraﬁpt assiumion and carotene and

trate i.s the u.d portion of said
o AFteie 3tle pitetis P Rl sy s R despated ratevcond
r seolz thdremblitng aittfe fitttdtod obfainGhidicBnpositwaer ei n t he
BRI C val ue of the nediumis 12-15. 4. The formnul ation
of claim1, wherein said nedium conprises nol asses
andl/ or Tpe methppbclaiorl Opwhasia the ywedumoronjaitis cefficiont cifoene to impart a
0 wher ei n sai d nmedi um cont ai ns
ye"”i%?‘?ﬂé‘atédn??ggiétcdeﬁ)é%%"'. npart a yellow color, and K+
of 0.01 %0.1 %wt/vol. 6. The fornulation of claima1,
Wher ei frhé RethBast L%Iﬁ\%c\%l@h $and ltEr%lthpé?i{ﬁ‘ f’e@ ﬁlteng said culture.
The formulation of claim6 ereint 0 yporu
brown rot Pol yporus. 8. The formul ati on of cl a|m7
WHEr ei Mhé MethBd M¢laimA0, Wik Hid!GenhBred phdd&ihd eﬁ]@fth%vedgoy filtering.
met hod to prepare a conposition conprising plant
growm h regul ators, which nethod conprises sterilizing
the fi The mb@o®@bf o@ail‘ﬁqb,t WheRei §aid ﬁ&ilﬁﬁ%%b}pgasl@urlzatlon
Basi di onycet e fungus which culture been grown in
medi um contai ning at |east 10% avail abl e carbohydrate
i 5.t he The method 6f im! 10 ghersi@vid Qéfizinglid §hfas@mshatioh. t he
substantial absence of agitation, wherein said nedium
further contains potassiumion and car otene and
wher ei Mhomethed ofcldiave, Wisedin the Basikoascer16a PEREIROfuhERM
the filtrate. 15 LLOYD WSE 10. A nethod to prepare a
conmposition containing plant growth regul ators, which
mét-hod Thewetbod sfadaimu b1 wireraigtht [Relys@anis abtoven rot Polyporus.
Basi di onycete fungus in a nedium containing at |east
10% avai | abl e carbohydrate in the presence of |ong
wikel ehbr methpdypficlaimd 7i wherdieths btosnaott Radiporids sembvetipdrus.
agitation, wherein said nediumfurther contains

pot assi um i on and carotene; recovering a culture
fi¥tr aﬁé“etwnaﬁﬂl}anml%gfamfe dvietwelmﬁ@r bulk twhachf méthadatomprises

contacﬁﬁ’gjthé SIIBVdrPIead h PoiEh B %{d%np&ﬁﬂ e Bmufilfh ofh %\' lizing

the remaining culture filtrate to taln sai
COI’TpOSItIOﬂ

20. The method of claim 19, wherein said formulation further contains at least one pesticide

and/or at least one nutrient and/or at least one herbicide.

21. The method of claim 19, wherein said formulation further contains at least one elicitor of

phytoalexin production.
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11. The nmethod of claim 10, wherein the nedi um

contains sufficient carotene to inpart a yellow LLOYD WISE

color, and K+ of 0.01 %0.1 %w/vol. 12. The net hod

of claim 10, which said culture filtrate is recovered

é fl|t$ uﬁ% said culture. 13. The nethod of claim

182 whhefqmulatien efclpip drdichsompics diatomscsosneariser fiytilizer particles
coated With id ddghposidlon. The nmet hod of clai m 10, wherein said

sterilizing is by pasteurization. 15. The nethod of

claim1l, wherein said sterilizing is by

past euiThe atethod of diim ]'Dhﬁmméﬁnhmd c@hpriskadofitadthg tHOQRE®I I at least a

porioh 3P BT WA RSl BP0 S Ran B e s pFeshane herbicide
rot Polyporus. 18. The nmethod of claim 17, wherein
the brown rot Polyporus is a Laetiporus. 19. A nethod
to enhance plant growth, devel opnment or bul k, which
nmet hod conprises contacting the seeds or at |east a
portion of said plant with the fornulation of claim 2.
20. The nethod of claim 19, wherein said formul ation
further contains at |east one pesticide and/or at
| east one nutrient and/or at |east one :herbicide. 21.
The nethod of claim 19, wherein said formul ation
further contains at |east one elicitor of phytoal exin
production. 16 LLOYD WSE 22. The fornul ati on of
claim 2 which conprises di atonaceous earth or
fertilizer particles coated with said conposition.
23. The nethod of claim 19 which further conprises
contacting the seeds or at |least a portion of said
plant with at | east one pesticide and/or at |east one
nutrient and/or at |east one herbicide. 17
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