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DI SEASE = WO 97/49288 THIS INVENTION rel ates - to the PR gf pl ant
di seases. It relates in particular to a nethod of trea if’ pl ant
di sease,. to a nethod of making a subst ance or corrp05|t|on for
treating a plant disease, to a substaance er conposition for

treating a plant disease, to the use of a substance or conposition 5
for treating a plant disease, to the use of a substance or conposition for

pr epar.i:ng ' a treatnment agent for treating a plant disease, to a
prbphyl actic nethod of preventing plant diseases, to a nethod of
fertilizing a plant, to a nethod of naking a substance or

conposi tion for fertMETEOth% TREANING Aa PLANSt 8@SEABE conposition for
fertilizing a plant, to the use of a substance or conposition for
fertilizing a plant 10 and to the use of a substance or conposition for
preparing a fertilizer for fertilizing

THIS INVENTION relates to the treatment of plant diseases. It relates in

particular to @ method of treating a plant disease, to a method of making a
;ﬁbstance or composition for treating a plant disease, to a substance or
composition for treating a plant disease, to the use of a substance or composition

5 for treating a plaﬁt disease, to the use of a substance or composition for preparing
a treatment agent for treating a plant disease, to a pr‘c_‘:phylactic method of

.- preyenting piant diseases_, to a method of fertilizing a plant, to a method of making

‘a substance or composition for fertilizing a plant,to a substance or composition for
fertilizing a plant, to the use of a substance or composition for fertilizing a plant

10 and to the usé of a substance or composition for preparing a fertilizer for fertilizing

- a plant.

According to a first aspect of the invention, there is provided a method of
treating a plant disease, the method including the step of applying to a plant which
has a plant disease, an effective amount of a substance or composition which

15 = comprises, as an active treatment agent, oxi-fulvic acid.
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a plant. According to a first aspect of the invention,
there i S pI’OVI ded a net hod of treating a plant disease, the nethod
5 ncl udi ngwiow4pissp of applying to a plant which S hgé.\rl\ﬁBgJﬁ@ﬁ%%

di sease, an effective anobunt of a-suBstance or conposition I'C

conprises, as an active treatnent agent, oxi-fulvic. acid.

- SUBSTI TUTE SHEET ( RULE 26) ' WO 97/ 4-.9288 -2-
PCT/ GB97/:01724 Oxi-fulvic acid is a m xture of substances
whi ch i ncl uOgi-hulgarkctd &ch dwixeurd of substandes whichiinelade drgamicER/IK SR

(Propri e_t___-_ary) Limted. Its nethod of preparation is™ - described in US
Pat ent is4oBtbinabi8 fidin EHeikomt (Fropridtaf)ramhited. afts hethddCof réffaratibh id S

:"j.l_dg‘é’_t':ft_ibed in US Patent 4,912,256 in which it is referred to éé_‘.'fulvic acids". Itis

' Qene'rally provided as an approximately 24 - 25% concentrate. - In the remainder

5 of this specification, the concentrate is referred to simply as "oxi-fulvic acid".
"' Thus,-a 3% solution of oxi-fulvic acid refers for example to-a solution containing

' 3m|'=¢ri 3g of the concentrate per 100g.

' The plant disease may be selected from leaf diseases qﬁd rootdiseases. The
zpilgn't-_,disease may for example be a root disease of a grain o_.Iant such as wheat,
10 .:t__)a'r.le'y, oats, rye or maize, a root disease of a grass such as;.f_rye grass or fescuo,
.o_r_-a' root disease of plants such as potatoes, beans, peanuts, Eomatoes, lucerne or
- _élf.glf_af. Such root diseases include Phytophthora, Pythium,-'_-:_:l?_'anama disease and
B Male‘la-"an disease. The disease may, instead, be a disease._-é_ych as Brown Scab
.(:-_Streptomyces Scabies), Resetonia Solani, Late Blight, Ba"oi_erial Cancer, Early
15 '._'B;.light '-B.acterial Wilt, Erwinia, Brown rust on beans, powde'ﬁ.v mildew .or downy
| mlldew Erwinia is a pathogen which causes dry rot in potatoes, ie it is a potato
__f 'tuber disease. The invention should not however be construed as being limited to
5.these diseases and extends to a method of treating other plant diseases, for
example diseases of the leaves or roots of plants, which’ are caused by fungi,

20 - ;bacterla viruses and other pathogens.
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generall y provided as an approximately 24 - 25% concentrate. In the

remai nder . 5 of this specification, the concentrate is referred to

*si npl y aswodsigrks!l Vi c aci d” Thus, a 3% sol uti or%(g‘tmgég’i/-éﬂl vic
acid refers for exanple to a sol ution cont ai ni ng &t the
concentrate per 100g. - 3 The plant disease nay be sel ected
from | eaf diseases and root diseases. The pl ant di sease may. for
exarrpl e be a root disease of a grain plant such as wheat, 10 barl ey,

odts, rye OFhusitAe plantimay bd setectedofrom Whass Luied, aats| ¥fe IARs, Afe f eSCUE,
or a root disease of plants such as potatoes, beans, peanuts, t onat oes,

| ucer rigags fescue, po?étB%f@ear\%Jcl\;}h}arnﬂ% wrﬁmaﬁsmc@m& Rd Rmaira i e

Pyt hi'Um Panana di sease and | el aan di sease. | sease nay, |nstead

21 o disgaRemRYHh Séledel WoriHiophthora, AR, @Q?‘acfﬁ%ﬂ%%%? @)55'5%53? Wit
00 I sodien 1ot HineaRls AT IS ééa@'iragvnd#a?A?ﬁﬁn%gav%ﬁsoé%ab'?sa ResPonia pot at o

t uber d| sease. The |nvent|on shoul d not_ however he construed as being

| B i t e¥pleRy, Late Blight, Ractetinlseances, Bady BligbhdBasterial WikthBuvisia.tBredn ng ot her

pI ant di seases, for exanpl e di seases of the |eaves or roots of
pl ant sRUS/MP@NVdﬂr‘é railcleye @ngydowiny mildexo bacteria, viruses and ot her

pat hogens.

_ _The substance or composition may include a carrier. The carrier may be an

: _éqgéo_us carrier. Instead, the carrier may be é liquid fertilizer. In particular, the

liquid fértilizer may be selected from liquid fertilizing materials and liquid fertilizer

10 b"l_e_'nds of the type described in the Applicant’s co-pending South African Patent
._Ap.plication No. 96/5477 which is incorporated herein by. reference. Thus the
"s_ubétance or composition may be an aqueous solution of oxi-fulvic acid {optionally
including other components) or a liquid fertilizer solution of oxi-fulvic acid

- {optionally including other combonents). Thus, in the cc;ntext of this specification,

15 _ Ilqmd fertilizer solution” refers to a solution or mixturé (optionally including other
_;émponents) of oxi-fulvic acid with a liquid fertilizing material or liquid fertilizer

blend as described in South African Patent Application No. 96/5477.

The concentration of the oxi-fulvic in the substance or composition may be

" between about 0,2% and about 8,0% (m/v).
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Thus, t he Wwhatkeg@y be sel ected from wheat, barley, oats, rye
grass, fescue, potatoes, beans, peanuts, tomat oes, lucer nel;céﬁﬁ"%gl‘fa and

t he . di sease may be sel ect.ed 4 r am Phyt opht hora Pyt hi um Pananma
di sease, Mal el aan di sease, root diseases of trees, Brown Scab
(Streptonyces scabies), Resetonia 5 solani, Late Blight, Bacteri al

cancer ; .EarIthus| itBbt aqiisstisesolationVart theliglia &ert:BiérW@olutxon mayRugfg apowdery
m | dew ar_ld downy m | dew. The substance or conposition may

incl ud o@xc‘éﬁfﬂah@ﬁ of-@@-fﬁﬁfd adid df%bo@? 0P - 8,0% (m/\ﬂ%ﬁ?éfﬁb%ﬂduﬁro gl.nst ead,
the carrier liquid fertilizer. In particular, l'iquid

fertiligzeae b g Cl= gmaterlals and liquid
fertil |ézgrb VI &%ﬁ&gﬁgffefr@'ﬂg] %’?gg 1%53?&%?‘&' the Applicant's
co- pendi ng South African Patent Application No. 96/5477 which is

i hcorporated herein by reference. Thus the substance or conposition

may be-an aqueous solution of oxi-fulvic acid (optiagnally I ncl udi ng
ot her - Conpong @pthpd may;ineiude tae sten obrisseiving tie Q?f"fB!Y'Q peidvp avater.d

(optional |y including other conmponents). Thus, in the context of this
pém f. |an_tl’l'lgﬁtl0n water, to form the aqueous solution. The method may include the

: _._further step of admixing the aqueous solution of oxi-fulvic acid with the liquid

| fertlllzer to form the liquid fertilizer solution. Naturally, the ox__i.'-_fulvic acid need not

' ég.".é:fé-dissolved in water before being admixed with the hquxd fertilizer and may
-':be-'a;d_ded to the liquid fertilizer in an undissolved state or int':':tj:::jrporated in the liquid

_.10 '--:--fertil_izer during one of the steps of its manufacture. Thé:-’method may further
_f_iﬁ:fcl_u'de the step of applying the aqueous solution or the quui_;'d_ fertilizer solution to
the.-...'_ground around the plant or spraying it onto the planit eg by means of a

" knapsack or similar spray.

Thus applying the substance or composition to the plq'nt may include a step
15 - -selected from applying the substance or composition to the ground around the

- “plant and spraying the substance or composition onto the plant.

- The Applicant has found that the presence of oxi-fft_.i____l_yic acid in the liquid
. fertilizer solution destroys or substantially reduces the amouﬁt.bf bacteria, viruses,
_f-f.unfgi and other pathogens in the liquid fertilizer solution. ﬁ_'-'lr_i': particular, the oxi-

20 fulvic acid destroys or reduces the amount of plant dis_éése causing bacteria,
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15 “liquid fertilizer solution" refers to a solution or mxture

(optionally including other conponents) of oxi-fulvic acid with a
‘liquid f ewoiorMessg material or liquid fertilizer REBGH7i7Aescr i bed
n South African Patent Application No. 96/5477. The

concentration of the oxi-fulvic in ghe_substance or conposition may be

bet ween about 0, 2% and about 8,0% (mv). _ _ WO 97/ 49288

PCT/ GB97/ 01724 4

Thus, Yiﬂ@ﬁqd@@@sambbmefmtbogmﬁelrﬂ theuliquid dertilizerzsolutioh ut Trenoxiefuiiave a
concentration of oxi-fulvic acid of about 0,2 - 8,0% (mv) preferably about

0.5 - acid also des@¥ysndrviedaicds nthe amowitcobbbytenlapwiruses, furlyi Aftfd(sthe) -
The . met hod may include the step of dissolving the oxi-fulvic acid in water,

5 ©thogehs &t tied sa@taaa orf the Prafit MARerAEHLLS8IP aR@ piiritaite férhﬁ.zaetvmﬁi may
I ncl ude the further step of adm xing the aqueous sol ution of

oxi - f | | qu | o] | i |d
ferti Iuélh\zéeﬁ g@l S?r‘mol%é} klglt% Slr:’gl The | h%uxgxflen{xl e&/lécdlglgé%ttﬁle’ge'd“na?gﬁwn '
g ol fRfhaRg o HalE s 081 bkl TSP a8t in spSel 6F blant rer

diseases.

The following examples exemplify the use of aqueous _oxi-fulvic acid in the

~ treatment of plant diseases.

For e>-<ample, in the case of Phytophthora or similar root diseases in citrus

10 trees, the meth_od may include dissolving oxi-fulvic acid in sufficient water so that
the aqueous solution has a concentration of about 0,5 - 6% (m/v) and applying the.
solution to the drip area of the citrus tree in an amount of about 5¢ per running

metre. The solution may then be washed into the soil with irrigation water. The

“soil in the drip area is preferably pfe-wetted and the'infecte_.d trees are treated

15 monthly.
By "drip area” is meant the ground area beneath the body of the tree. By

"running metre" is meant a circumferentially extending 1m Wide strip around the

tree.
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be added to the liquid fertilizer in an undi ssolved state or incorporated
in the liquid 10 fertilizer during one of the steps of its manufacture.

"The et haglo3hyeasg!r t her i nclude the step of appl ylel;k&ltté}ﬁﬂ%gueous

solution or the liquid fertilizer solution to found t he
plant or spraying it onto the plant eg by neans of a knapsack or
simiar spray. Thu& appl yi ng the substance or conposition
to the plant may include a step 15 sel ected from applying the

substance Of Moy df PHytbphiHdPa OF itAfrrody aiisetabss in avocado p¥atRteedNd
spraylng the substance or conposition onto the plant The

Appl icand oy Q@J&Hg%ﬂb&% dfsgavmge&%gs;ﬁ Qi i ,vé\y .sze%@twﬂaetwscs {}ﬁ.}tkﬁgu' d

fertlllzer ut i anti a
bacteria, viru

forti | paiso %ﬁﬁiﬂ*%ha?ﬁcaaffmeaﬁwc’ Engit gt P"?}ygaﬁg avie Bt iR oys or

reduces the anount fl ant di sease causi ng bacterija WD 97/ 49288
PCT/ GatPriite drig area o th avocado pear tree in an amount of 102 per running spetre

viruses, fungi and other pathogens in the liquid fertilizer solution. The
oRi -f uat/flgld capacity. The solution may then be washed into the ground with irrigation
‘water immediately after application to the drip area. The soil in the drip area is

- _p_r-e'fer_ably pre-wetted by applying 15mm of water. The treatment is generally

'-_cf_afn'fied out weekly or monthly depending on the method of irrigation used.

1n the case of Panama disease or similar root diseases in banana trees, the

10 - m_ethod may include dissolving the oxi-fulvic acid in sufficiént water so that the
~‘aqueous solution has a concentration of about 0,5 - 6% (m/v), depending on the
“amount of clay in the soil, and applying the solution to the mat of the banana tree

;in' an amount of 5¢ per mat. The solution may then be washed in with irrigation

water as described above. The soil is generally pre-wetted with 30mm of water

15 and the frequency of application will depend upon the method of irrigation used.

By mat is meant the area under the banana tree and cO_rresponds to the drip

" .area of, for example, a citrus tree or an avocado pear tree.
In the case of Malelaan disease in guava trees, the method may include

' "d_is.solving the oxi-fulvic acid in water so that the aqueous solution has a

20 ‘concentration of about 0,5 - 6,0% (m/v) and applying the solution to the drip area
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acid al so destroys or reduces the amount of bacteria, viruses, fungi and
ot her pat hogens in the soil and on the plant when the soil and
pl ant are Wwernbudigged W th the liquid fertilizer solution.

liquid fertili ziez?gsol ution thus, in addition to 5 fe’F??FP%W@Ma
plant, acts as a prophylactic and/or curative agent in respect of plant
di seases.. The fokl owi ng exanpl es exenplify the use of
aqueous oxi-fulvic acid in the treat nent of plant di seases.

N e
su=ff|CI t vvater eous sol uti Qqn has a concentration

of abou g Bs W"é&eg R?)at‘igrgao%rb%y\%hr{gxqq@m water as desgfibgd ta5 avecedepear p ar ea

of the C|tru tree in an anount of about 5[err] per running netre.
The sol HeP8RPPY$- t hen be washed into the soil with irrigation water. The
soil inthe drip area is preferably pre-wetted and the infected trees are
treated 15 nont hly. By "drip area" is neant the
ground area beneath the body of the tree. By "running nmetre" is
meant a cir clmfthe ecdsenlolf yLarst Bightngr PPHyptopltithoss rihfestdrie) @nt BBtatoes or
5 tomatoes, the method may include applying an aqueous solution of oxi-fulvic acid
with a concentration of 6% (m/v) as a preventative spray every 4 weeks in an
- .amount of 0,5 - 2,0¢ per Ha either by means of an aerial spray or by means of a

tractor spray.

In the case of brown rust on bean pla_nts; the method may include applying
10 - an aqueous solution of oxi-fulvic acid having a concentration of 0,5% {m/v) to the
bean plants at a rate of 2¢ per Ha. Generally 2 - 4 applications per growing season

are sufficient.

The following examples exempilify the use of the liquid fertilizer solution both

as a fertilizer and as a treatment agent for plant diseases.

15 _ Where young citrus or avocado pear trees are being established, and in order
to prevent root diseases, the method may include admi*ihg the liquid fertilizer
solution as described above with the soil in which the tree is to be planted before
it is planted, for example about 500g (in the case of citrus trees) or about 200g (in

the case of avocado pear trees).
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Fn the caw® ®fseddgyt ophthora or sinilar root diseases in a trees,
the met hod may include dissolving the oxi-fulvic acid in gg’?@&’@ﬁ?‘{v\at er

so that the aqueous sol ution has a concentration of about 4% (mv)
and applying the solution to gthe drip area of the avocado pear tree
in an amount of 10 [err] per running nmetre 5 at field capacity. The
sol ut i on- imaln tHeerasecofrfraidmbaring avobedgpedntrevk| & fértiliza@oédMBining 0,5 - Wat er
i medi-ately after application to the drip area. The soil in the d5ri p area

is.  6,0% exiefuriabloid Y BppRid. et hRYferfilierii8 % giﬁ?;ﬁ%pé\ﬁgﬁht a-ll;gea[tté eat ment

is generally carried out weekly or I ng on the nethod

of irrggat .Ln the case of Pananma di sease or
siml a'r'r ?g%ﬁ%?ggggsoergmlerr]\dg%rt\:gntgetsruggélgﬂt he 10 met hod may i ncl ude

di ssolving the oxi-fulvic acid in sufficient water so that the .
aqueous sol ution has a concentration of about 0,5 - 6% (nfv), depending on

the . mount of clay,in the soil, and applying the solution to the
mat of the Bg‘ﬁﬂ?ﬁiﬁ'?géﬁay etude instead, or in addntlor?,pth)é stgp of treating the soil

5 “around the tree while it is being established with the liquid fertilizer solution in an
~amount of about 500g per running meter every four months for a period of about

: two years.

The liquid fertilizer solution may be used for the control of diseases in cash

-crops such as potatoes, tomatoes, peanuts, beans and other vegetable crops.

10 For example, for the control in potatoes of Streptomyces Scabies (Brown
B F’otato Scab), the liduid fertilizer solution may be applied to the ridge at planting in

_'f an amount of about 800 - 2000 kg per Ha depending upon the plant population.

In the case of dry land potatoes, the method may inleide applying the liquid

fertilizer solution in an amount of about 800 kg per Ha and fﬁéreaﬁer applying an

15 '__-a,queous solution of oxi-fulvic acid having an oxi-fulvic acid c:c'-":_.oncentratio'n of about
6%- {m/v) every 4 - 6 weeks by means of a tractor boom sﬁfﬁay at a rate of about

_ | 1 0.0€ per Ha. The application may, instead, be via the itriéation water uéed to

- irrigate the potatoes.
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Ln an amobunt of 5[err] per mat. The solution may then be washed in with
irrigation wat er as described above. The soil is generally

‘pr e- wett eohon7iabps80nm of water 15 and the frequency ofpép,gh'b.ﬁ@m@n wi |
By mat

depend upon the nmethod of irrigation used. ' I s meant
t he area under the banana tree and corresponds to the drip area
of, for exanple, a citrus tree or ap awocado pear tree. I n

the cas'e_of Mal el aan di sease in guava trees, the method nmay incl ude
di ssol vi-ng Abeordifig foudnothenaspecit of thé éventionh therehie pronided a nssthodiopn has a
20 ~concentration of about 0,5 - 6,0% (myv) and applying the solution to

t he dl’h‘ﬂkﬁffe% substance or compositi¥® fbf/ #836%g a plant disease, the method
PCT/ GB97/ 01724 - -7~

of th-.einaumv@g &ﬁ&&éwofﬁ%ﬁmgﬁfeﬁm%égﬁmh &ﬁfa&i#\n@{l’ﬁi@. metre. The

sol ution ma nto e groun Irrigation water
as described for avocado pear trees above.

The carrier may be an aqueous carrier. Instead, the"";'af"-l_'rier may be a liquid
5 - fertilizer. The liquid fertilizer'nﬁay be selected from liquid ﬁc:-;{;;cilizing materials and
: lig_yid fertilizer blends of the type described in South African Eétant Application No.

- 96/5977.

Thus, the method may include dissolving the oxi-fulvic_g_écid in water to form

- an _-aqueous’ solution or combining a fertilizing material with_':jbxi-fulvic acid. The

10 .-f___grtilizing material may be a liquid fertilizer as hereinbefore de'_s:cribed. Naturally the
| éxi~ful‘yic acid may be combined with any liquid fertilizer, wh:ether a chemical (ie
: i_qot_ganic) fertilizer or an organic fertilizer or a fertilizer blendfpr any plant nutrient

used to improve plant growth.

 The invention extends to a substance or composition -for treating a plant'

15 di‘se__as'e whenever made by a method as hereinbefore descr_i‘_l"'a'ed.
According to another aspect of the invention, there is;ﬁf@ovided a substance

or composition for treating a plant disease, the substance or c_‘.__émposition including,

‘as an active treatment agent, oxi-fulvic acid.
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In the case of Late Blight or Phytophthora infestance on potatoes or 5

tomat oes, the nethod may include applying an agqueous sol ution of oxi-fulvic
acid wO 97¥fodgds a concentration of 6% (mv) as a preven | y every
4 weeks in an _ anount of 0,5 - 2,0[err] per Ha eitkg’?)cégwérr@%ﬁs of an
aerial spray or by neans of a tractor spray.. In

the case of brown rust on bean plantg the nmethod may include applying 10
an aqueous solution of oxi-fulvic acid having a congentration of 0,5% (nifv)

td the The @idsstaptent somipoaitiont mapbead herejnipforedescabearal ly 2 - 4
applications per grow ng season are sufficient.

The foll ow ng exanples exenplify the use of the liquid fertilizer solution
bot h as a fertilizer and as a treatnent agent for plant diseases.
15 AcoBh@ing t0aRGnE bEpELLUT MYIRGER ' o)

establ i shed, and ing or der pee to preven%afgéf;%ggégg@,dqtﬂﬁe&ﬁe?fhod may

-t SOOTER S eqrrplsencidn Yepfha oo piant fSadbe e SuBSiaRE (5 70
DLt e o LR TSR 4 S0 L bR S8 oS o) O about 2009

5 The substance or composition may be as hereinbefqré described.

According to another aspect of the invention, there is provided the use of
a substance or composition for. preparing a treatment agent for treating a plant
disease, the substance or composition including, as an active treatment agent, oxi-

fulvic acid.

10 The invention extends to a prophylactic method of treating plant diseases,
the method including a step selected from applying directly to a plant and applying
to the soil around a plant, a substance or composition which'includes as an active

treatment agent, oxi-fulvic acid.
The substance or composition may be as hereinbefd‘tfé described.
15 According to another aspect of the invention, there is provided a method of

fertilizing a plant, the method including the step of applyiriéi‘;to a plant a fertilizer

which includes oxi-fulvic acid.
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‘In the caggoflodd Ui t-bearing avocado pear trees, a fertilgZGspdahai N Ng
, 5 - 6,0% oxi-fulvic acid is appli ed. Thefertlllzer I's applied

In an anount and at a frequency as recommended by the supplier.

The nmethod may include instead, @ ijj addition, the-step of treating the

soi | 5 around the tree while it is being established with the liquid

fertilizer pod Wrtififer Mad'be a hguxd fe@fmtasmer@m%tfoémca%dr unni ng neter
every four nonths for a period of about WO years.

The liquid fertilizer solution may be used for the control of diseases in
cash crops such as potatoes, tomatoes, peanuts, beans and ot her

veget abI € Cf\ogordlng to another aspect of the invention,there is provided a method of
making a substance or composition for fertilizing plants, the g‘_hethod including the

step of combining oxi-fulvic acid and a fertilizer.
5 ' The fertilizer may be a liquid fertilizer as hereinbefore aescribed.
According to another aspect of the invention, there is provided a substance
~ or composition for fertilizing a plant, the substance or composition including a
fertilizer and oxi-fulvic acid.
According to another aspect of the invention, there is provided the use of
10 - a substance or composition for fertilizing a plant, the substance or cdmposition
including a fertilizer and oxi-fulvic acid.
The fertilizer may be a liquid fertilizer as hereinbefore—described.
According to another aspect of the invention, there is provided the use of

| a substance or composition for preparing a fertilizer for fertilizing plants, the

15 substance or composition including a fertilizing material and oxi-fulvic acid.
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10 For exanple, for the control in potatoes of Streptonyces
Scabi es (Bromn Potato Scab), the liquid fertilizer solution nay be
applied tg iodge at planting in an amount of 800 - 2000
kg per Fb epen I'ng upon the plant popul ation. %E%Hﬁ”w?Hnihe case
of dry land potatoes, the nethod nmay include applying the Iiquid

fertilizer solution in an anount -of 1gbout 800 kg per Ha and thereafter

applying an 15 aqueous sol ution of oxi-fulvic acid having an oxi-fulvic
aci d concentTh&inhtidh ishfow described, b\ﬁ%awdfvéxa%&éymﬁth re@er\%%léstobc)s means  of
a tractor boomspray at a rate of about OOf err] per ?

appl i catdHpaRYin |Egéhepqgs aR@ FYdwited e wWHiéAh 0ati on vvater used to

irrigate thegﬁ%ﬁt gt oes Quite ! WO 97/ 49288

PCT/ GB97/ 01
Accordi ng tgaé'r'l%t hsgrovxéss%gc?ph ?f EW? lo?n\;éﬂ? ngrrpbetrr?ércgl?%y FFW%IHB'tﬁvﬁet hod of
maki-ng,.a s ance or Siti for.treating a plant disease, the nethod
i ncl udhig f%}[rg“["é'ﬁ 16?3%8% |°r’fb?‘g¥ vic acid wi th a suitable carrier.

5 Figure 2 shows a graph of the number of colony formmg units vs time for
Streptomyces scabies treated with oxi-fulvic acid; N
Figure 3 shows a graph of the log of the number of célbny forming units vs
time for Bacterial Wilt Biovar 3 treated with.oxi-fulvic acid; and
Figure 4 shows a graph of the log of the number of cc;[ony forming units vs

10 time for Bacterial Wilt Biovar 2 treated with oxi-fulvic acid..

In the Examples below "oxi-fulvic acid"” refers to the ap‘i_:jjroximately 24-25%

concentrate described above uniess the context clearly indicé_tes otherwise.
EXAMPLE 1

TREATMENT OF PHYTOPHTHORA IN CITRUS TREES

15 In order to treat Phytophthora in citrus trees, oxi-fulyf?' acid was dissolved
in water to produce an aqueous solution having a concentréﬁcn of 5 - 6% (m/v).
The drip area of the tree wés pre-wetted and the aqueous __ép_lution was supplied
to the drip area in an amount of 5¢ per running metre. The solution was then

washed into the soil with irrigation water. The treatment w'_}éf'"'s_?carried out weekly.
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The carrier may be an aqueous carrier. Instead, the carrier my be a

liquid 5 fertilizer. The liquid fertilizer may be selected fromliquid
fertilizi §fosdgl @l s and liquid fertilizer blend l pe
descri bedﬁlﬁbn South African Patent Application No. - iﬁ%@g@lﬁ‘y .

Thus, the nethod may include dissolving the oxi-fulvic acid in water to

form an aqueous solution ot cbhbising a fertilizing material with
oxi -fulvic acid. The 10 fertilizing material nay be a liquid fertilizer
as herei nbefore described. Natur &@AMPLE 2 oxi-fulvic acid nmay be

conbined with any liquid fertilizer, whether a chemcal (ie
inorganic) fertilizer or an organic fertilizer or a fertilizer blend or any
pl ant nutrient used to inprove plant grow h. The

| nvent Immem'sorq:mwbﬁtrﬂmm wmsj% %ﬁ ?getéefati ng a plant 15
di sease enever nmade by a ne er el npe SCri bed.
According to anot her aspect of the I nvention, there is provided a substance

or conposition for treating a plant disease, the substance or corrposi tion

i ncl udi ng, in order to %rea?%hy%tﬁ!'\{tﬁo;g Fna%Ugé‘atdoaSSQrt tregé,l oxn-tlu \Inc aclcll was

dissolved in water to produce an aqueous solution having a concentration of 4%
B (m/v). The soil in the drip area of the avocado pear tree:\l:vas pre-wetted with
15mm water and the solution was apblied to the drip area ofi-the avocado pear tree
in an amount of 10¢ per running metre at field capécity. Tﬁe solution was then
washed into the ground with irrigation water immediately after application to the

drip area. The treatment was carried out weekly.
10 EXAMPLE 3
TREATMENT OF PANAMA DISEASE IN BANANA TREES

In order to treat Panama disease in banana trees, oxi-fulvic acid was

dissolved in water to produce an aqueous solution having a ;_cjpncentration of 0,5 -

6,0% (m/v) depending upon the amount of clay in the sonl The mat was pre-

15 wetted with 30mm water and the solution was applied to the mat of the banana
tree in an amount of 5¢ per mat. The solution was then wa;s_li:\ed into the soil with

irrigation water.
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WD 97/ 49288

PCT/ GB97/ 01724 ' - 10 -

The subst apgeygaggonposi ti on may be as hereinbefore descrlo&

According to another aspect of the invention, there is prdEERPORB4yse of
a substance or conposition for treating a plant disease, the substance or
conposi tion including, as an active tygatyent agent, oxi-fulvic acid. 5
The substance or conposition may be as herei nbefore descri bed.

According to anot her aspect of tBEXAMPERW on, there is provided the use of
a substance or conposition for-preparing a treatnent agent for treating a
pl ant -. di sease, the substance or conposition including, as an
active treatnent agent, oxi- fulvic acid. - 10 The

|nventqggpgmhgnﬁ £ Y, ' i ting plant diseases,

the ne MMALERARDR St tdl?ﬂ directly to a plant and
,applylng to the soil around a plant, a substance or conposition
whi ch includes as an active

In order to treat Malelaan disease in guava treeé, oxi-fulvic acid was

diSso_lved in water to produce an aqueous solution Having a concentration of 0,5 -

5 6,0% (m/v). The drip area was pre-wetted with 15mm water and the solution.
was applied to the drip area of the guava tree in an amount of 5¢ per running

metre and was then washed into the ground with |rr|gat|on water. The treatment

was carried out weekly.
EXAMPLE 5

10 8.1  The citrus leaf piece baiting technique was used to assess the effect of oxi-
fulvic acid on Phytophthora and Pythium zoospores in irrigation water. Soils

known to be infected with P. nicotianae were placed in ice trays.

Ten grams of soils were placed in each cubicle. Dis::_tiilled water containing
0; 0,1; 0,5; 1,2 and 4% of oxi-fulvic acid re_spectiv:ély. were added to the
15 soil. Citrus leaf bieces were floated on the water for 48 hours after which
they were placed on two selective mediums, viz. PARP and PARPH. The
leaf pieces were then incubated for 48 - 96 hours;uring which time the

number of leaf pieces from which Phytophthora arj-‘_d Pythium grew was
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treatment agent, oxi-fulvic acid. The substance or
conposition may be as herei nbefore descri bed. 15 According to
anot her asysediaoeds t he invention, there is provided a neth % ﬁdg"

fertilizing a plant, the method including the step of appﬁ, T 9?'81734pl ant a
fertilizer whi ch i ncludes oxi-fulvic acid. WO

97/ 49288 PCT/ GB97/ 01724

- 11 - The fertilizer %%y be a liquid fertilizer as

her ei nbef or emdaferédyed. Accordi ng to anot her aspect of the
i nvention,there is provided a nethod of maki ng a substance or
conposition for fertilizing plants, the nethod including the step
of conbining oxi-fulvic acid and a fertilizer. 5 The

Fer (i1 zer Wity Dguiied bfAHckds?ohd bbeSle ASTAIGH §.M0eT or e descri bed

“

JABLE 1
Treatment % Citrus Leaves Positive
Phytophthora Pythium

5 Control 39 100
0,1% 25 _ 80

0,5% 0 2

1.0% 0 0

2% 0 0

10 4% ' 0 0

5.2 The above test was repeated using the same procedures. The results are

set out in Table 2.
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According to another aspect of the invention, there is provided a substance
or conposition for fertilizing a plant, the substance or conposition
“i ncl udi Now® 97/49288 fertilizer and oxi-fulvic acid.

: . : : PCT/GB97/01724
Accordi ng to anot her aspect of the invention, there is prowged.’t?uze use of
10 a substance or conposition for fertilizing a plant, the substance or
conposition Including a fertrl'izer and oxi-fulvic acid.

The fertilizer may be a liquid fertilizer as herei nbefore descri bed.
Accordi ng to anot her aspect of thdABWEeRtion, there is provided the use of
a substance or-conposition for preparing a fertilizer for fertilizing

pLants, the 15 substance or conposition including a fertilizing
gaCEI' /e I ) ' %"Ci_tr_us Leavesf’iFdsjtive - 12 -
Phytoph‘t_hd?a’ _'- ~ Pythium
Control 100 100
| 1% 25 100
5 | 5% 0 0
10% o ¢
20% o o
40% 0 0

As can be seen from Table 2, Phythophthora was eliminated at a

10 concentration of 5ml/¢.

5.3 In a further test, oxi-fulvic acid was added to a sand-bark growth media
commonly used by the citrus nursery industry. This media was inoculated
with Phytophthora using Phytophthora infested irrigation water for four
weeks. Thereafter, oxi-fulvic acid was added a;c either 40 or 80 ml/¢ as a

18 soil drench. Another four weeks of Phytophthora infested irrigation was
then added. Ridomil was used as the chemical. stan‘.él__'a_;__rd and was used at
2g/pot. An additional treatment, an extract as dé'éézribed in Example 7
below containing 3% of oxi-fulvic acid was also inc!u’_ﬁél.éd. However, in this
case the trees were irrigated with Phytophthora-free \?\zater for the first few

20 weeks followed by Phytophthora-infested water for th_e next four weeks.
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The invention is now described, by way of exanple, with reference to the

‘acconpanying Exanpl es and Figures in which Figure 1 shows a
graph of lsqlemgof the number of colony formng units vs jme for
Erwinia‘treated with oxi-fulvic acid; 5 Fi gurle,cycsnm%gﬂa gr aph

+ of the nunber of colony formng units vs tine for Streptonyces

. scabies treated with oxi-fulvic acid? - - - Figure 3 shows a graph
of the log of the nunmber of colony formng units vs.: time for

Bacterial Wiihe iBedicaivad tbstedtfor thé bhesenice fof|RHygopisthdra aitfht weeks after |
Figure 4 shows a graph of the log of the nunmber of ‘colony form ng units vs

10 tinme fRet %&sfté@bsa%lthf @:ltﬂ)’sal%a?pirei:ﬁ"Btaﬁﬁ\q/\fefc'?h%le: ﬁwevrgﬁul%&if,fé

I'n the Exanpl es bel ow "oxi-fulvic acid" refers’to e approxi mately 24 -
25% - ; eggl 0 I , 2xt. clearl

ndi cat es ots%gr%\%m?%ﬁbﬁ 9 S thgeldab%), é?gawa &ure rtekbqs_(ig%&?)fulwc acid %QANPLE 1
TREATMVENT OF, PHYTOPHT, IIN Cl TRUS TREES .15 In order to treat
Phyt opht hor aP'Pﬁ"BfP?PF ﬁg"f fQ2he exlrack m"ilﬂ xizfuvie f6d- 4j ssol ved in

wat er to produce an aqueous solution having a concentration of 5 - 6%
(mv).

5 ' . 'TABLE 3
| PHYTOPHTHORA
'_- | Untreated cdntrol {no Phytophthora) 0
Treated control {+ Phytophthora) 33,7
1 Ridonil 2g/5¢ bag 1 -
10 | Organo cure 1 (40ml/¢) 10,2 ]’
__ "i.Organo cure.1 (80mi/¢) | 7
"Organo cure 2 (40mi/¢) 10,2
|| Organo flo 1x/week (64mi/¢) 1

As can be seen from Table 3, in the case of Organo cure the incidence of
15 Phytophthora decreased by 80% compared with 97% for Ridomil, and in the
case of Organofilo by the same amount as for Ridomii__-. |

EXAMPLE 6

in vitro tests were conducted to determine the effic_:fr.\cy of oxi-fulvic acid

against Erwinia, Streptomyces scabies, Bacterial Wilt Bib\'lar 3 of Ralstonia
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The drip area of the tree was pre-wetted and the aqueous sol ution was

supplied to the drip area in an anmount of 5[err] per running
netre. Th i on was then washed into the soil with irrigation
. water. Thgw?gég%ﬁknt was carried out weekly. PCT/GRA7OL24 419288

PCT/ GB97/ 01724 - 13 -

EXAMPLE 2 TREATMENT OF PHYRQPHIHORA | N AVOCADO PEAR TREES

In order to treat Phytophthora in avocado pear trees, oxi-fulvic acid was

n _ | | vas
i 550! vadTacHBhey i BRUIGE VA BRNEPSSoP RLldtL AR SIAGALECTSTRLERL  On ©

4% e soill 1 n the area o € avoc S

re-wett ] . . and t.he sql.utiqn was applied to the
Sri p ar eegagf)‘}%‘mg'"é%c%d?)&p%?{%@ were p'peFﬁga'Hi%ﬁﬁ%f‘ﬁ?ﬁspiﬂfetf?ﬁteﬁer
runni ng mstre%. as field caﬁacit . 'I'_Eﬁésol ution was then . washed into
the gr olRBPIEME!Y r WithaSPIPHONS (& oxiA #CH4 \hayjng coppentratiens of 1 50he
drip area,_ _The treatnent was carried out weekly.

-1,0%, 2,0% and 4,0% and compared with an untreated control containing + 10°

5 | bacteria/ml. Samples were plated out on different growth media at intervals of
- 0,5; 2,5; 10; 15; 30 and 60 minutes. The log of the number of colony forming
units (CFUs) was determined and plotted as a function of t_ime. The results are

set out in Figures 1, 3 and 4. The number of colony forming units x 10° (CFUs x.

| 10%) was determined for the Streptomyces scabies and plotted as a function of

10 time. The results are set out in Figure 2.

In the graphs "Organo cure” refers to the aqueo'us solution of oxi-fulvic acid.

The solutiqn had a concentration of about 24% as described above and was diluted

as indicated in the Figures. From Figure 1 it can be seen that at all concentrations

down to 0,5%, oxi-fulvic acid destroyed Erwinia bacteria within 30 seconds. From

15 Figure 2 it can be seen that the number of colon.y forming units (x 10° of
Streptomyces scabies was reduced from a value of 23 x 1;'05 to a value of 6,1 x

10°® after 60 minutes. From Figures 3 and 4 it can be seen that, as for Figure 1,
Bacterial Wilt Biovar 3 and Bacterial Wilt Biovar 2 bacteria were destroyed at all

concentrations down to 0,5% within 30 seconds.

20 In the Figures, CVP refers to crystal violet pectate; NA refers to nutrient

agar; and TZC refers to tetrazolium chioride {a semi-selective medium for bacterial
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10 EXAMPLE 3 TREATMENT OF

PANAMA DI SEASE | N BANANA TREES I n ordgr toI t rgat Panama
di sease i Mg trees, oxi-fulvic acid was i ssqolved in water to
pr oduce aniwggﬂeous sol ution having a concentration of 0,5 ECT/GBYI0I7245 (o
(mv) dependi ng upon the ampbunt of clay in the soil. The nmat was pre- 15
wetted with 30mm water and the solutil®h was applied to the mat of the
banana . tree in an anount of 5 [err] per mat. The sol ution vvasv\;)hen
washed mwiktpdthegers)] with irrigation water.
97/ 49288 Peheger) . PCT/ GB97/ 01724
- 14 - - EXAMPLE 4
TREATMENT OF MALELAAN DI SEASE | N GUAVA TREES

EXAMPLE 7

in order to prepare an extract, chicken manure { 1kg)’i was added to watef

(1,5¢£) and the mixture was heated to 80°C, with stirring, for 30 minutes. The

5  resulting mixture, comprising an aqueous phase and insoluble material, was passed
through a cyclone to sepéra_te insoluble material from the mixture. The aqueous

- phase was then passed through a filter-press to remov= remafning suspended solid

material.
The extract was produced by concentrating the filtered aqueous phase to a
10 volume of about 1¢. The extract had a carbon:nitrogen ratio of 24:1 and
contained about 35%({m/m) dissolved solids.
In a separate run, potassium hydroxide (50g) was added to the mixture. The
addition of the potassium hydroxide resulted in an initial temperature increase to
about 40°C.

15 | EXAMPLE 8

A liquid fertilizing material containing the fertilizing substance calcium nitrate

was made as follows. A solution of calcium nitrate was prepared by dissolving
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In order to treat Mal el aan di sease in guava trees, oxi-fulvic acid was
di ssolved in water to produce an aqueous solution having a concentration of

0,5 - 5 wo97/92880 (M v). The drip area was pre-wetted with 15mm water and
the sol ution ~ was applied to the drip area of the UNSBYIMRY  an
anount of 5[err] per running nmetre and was then washed into the
ground with irrigation water. The-~treat nment -~ was carried out weekly.

EXAMPLE 5 10 5.1 The citrus |eaf piece baiting technique was used to

assess tdleiueh f giedat®f (58¢)-in water (100 mif WoVigrodGés é’”sd?@'éf&r‘?pné\nﬂ@aaand
Pyt hi um zoospores in irrigation water. Soils - known to be

| nf ect egoitidrdtionrb 063 IR RISt Re BLRERH (180 19) Wélliven admixed with the g

grans of soils were placed in each cubicle.

0; 0,1; : 4% of~oxi AT Ml Vi c.acid respectively were added to the
v O teftrder &t BERug’ A Ao (e K btwpF3 BRE exifrctiad dhapaleiim g
hours after whjch , hey. were, pl aced on two sel ective nedi uns,
viz. PAR aﬁﬁﬁobiﬁlﬂl—{h”f’ﬁ’@mg 1:4). OxiRvic PE‘Qf&ﬁ'P@c\é@s\ﬁ&dédttﬁetheimmm ed for
48 - 96 hours during which tinme the nunber of |eaf pieces
fr8m whiherrepulling sniddneavan beatpd ite GG and Inftsto stand for 24 hours to produce

the liquid fertilizing material containing the fertilizing substénce calcium nitrate.

The process of Example 8 was repeated using the fertilizing substance
calcium acetate (53 g) and the same quantities of water, extract and oxi-fulvic acid
to produce a liquid fertilizing material containing the fertilizing substance calcium

10 acetate.

The calcium-containing liquid fertilizing material(s) can be blended with other

liquid fertilizing materials (prepared as described below), o-r with other nutrients,

to form a fertilizer blend or fertilizer which is suited to the requirements of a
particular crop. The calcium-containing liquid fertiliziné material can, instead, be

15 used directly, as a calcium source, through an irrigation system or as a foliar feed
to overcome specific calcium deficiencies (detected for example by leaf analysis)

that may occur during the growing season of a plant.
EXAMPLE 9

A liquid fertilizing material containing the fertilizing substance magnesium
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\M) 97/ 49288 PCT/ GB97/ 01724
- 15 - noni t or ed. The results of the test are

set out i wded4oessl. _ o PCT/GBYot2s 1
Tr eat nent ) % Citrus Leaves Positive

Phyt opht hor a Pythium 5 Cont r ol
39 100 - 21 - 0.1% ' 25
80 0, 5% 0 . 2

1.0%  nitrate was prepared as fdllows. A solution of magnesiumthitrate was prepared by 2%

0 _ - : -0 10 4% 0

0. dissolving magnesium nitrate (35 g) in water {100 m¢) {_9 produce a solution
having a concentration of 35% (m/v). The solution (100 mif) was then admixed
with the extract of Example 7 (400 m?) (the ratio betwe‘e:'n the extract and the

5 calcium nitrate solution thus being 1:4). Oxi-fulvic acid (3 m¢f) was added to the

mixture and the resulting mixture was left to stand for 48_':_hours to produce the

liquid fertilizing material containing the fertilizing substance magnesium nitrate.

The magnesium-containing liquid fertilizing material can be used in blends,
as described above, directly through irrigation systems or as a foliar feed in the
10 case of magnesium deficiencies in a plant (for example a-:s detected by tissue

analysis).
EXAMPLE 10

A liquid fertiliiing material containing the fertiiiiing_substance potassium

nitrate was prepared as follows. A solution of potassium ni;_r_;ate was prepared by

15 dissolving potassium nitrate 1kg in water 600m¢ at 70 - 90°C with mechanical
stirring for 5 - 10 minutes to produce a solution having a conf_x_'centration of 62,5%

(m/m). Tﬁe resulting solution {100 m¢) was admixed with t_l;':l’e extract of Example

7 {400 m¢) (the ratio between the extract and the potassi‘drﬁfnitrate solution thus

being 1:4). Oxi-fulvic acid (3m¢) was added to the mlxtureto produce the liquid

20 fertilizing material containing the fertilizing substance potassiium nitrate.
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5.2 The above test was repeated using the same procedures. The results are

100

20%

set out in Table 2. WD 97/ 49288

PCT/ GB97/ -16 -

TABLE 2 WO Shhuszss ~ Treatnent (ni/[err]) o EGIGRYRL24 es

Posi tive Phyt opht hor a

Pyt hi um Control - 272 - 100

100 1 % 25

5° 5% 0 0

10% 0 ' 0 0

0. The pro of Exafhple 10 was repeated twic&Mére usi ‘ .

0 prAcs:escsan be spee_n from ?agfee ‘ch%ﬁ‘ﬁr ﬁggﬂghgersg eﬁ/g\s'elgf 'ﬁhr% nat ed

at' a  ¥Orilizing substah8S PotaHilNciibrigd dnd Egla'ssium sulphate in the same
quantities to produce liquid fertilizing materials containing the fertilizing substances
potassium chloride and potassium sulphate respectively.

5 The potassium-containing liquid fertilizing material{s) can be blended with
other liquid fertilizing materials or nutrients, as described above, or used on its own
and applied through irrigation systems or as a foliar feed.

EXAMPLE 11

A liquid fertilizing material containing the fertilizing substance ammonium
10 nitrate was prepared as follows. A 21% (m/m) solution of ammonium nitrate {100
m{) was admixed with the extract of Example 7 (400 m¢#)} (the ratio between the
extract and the ammonium nitrate solution thus being 1:4). Oxi-fulvic acid (3m¢)
was added to the mixture and the resulting mixture was left to stand for 24 hours
to produce the liquid fertilizing material containing the fertilizing substance

15 ammonium nitrate.

The process of Exampie 11 was repeated twice more using, respectively, the
fertilizing substances ammonium sulphate as an 80% (m/m) solution and urea

ammonium nitrate as an 80% (m/m) solution in the same quantities to produce
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5.3 In a further test, oxi-fulvic acid was added to a sand-bark growh

medi a commonly used by the citrus nursery industry Thi s
medi a was woofshgd ed wi th Phytophthora usin t opht hor a
i nf est ed |rrlggat|§%n wat er for four weeks. ﬂ’&:{‘é&c/gsg@pu

: oxi-fulvic acid was added at either 40 or 80 m/[err] as a 15
soi | drench. Another four weeks of_ Phyt ophthora infested irrigation was
t hen added. Ridom | was used as the chem cal standard and was used at

2g/ pot . ligiiid @éﬁih&ingﬂﬁbtetrfa%GﬁBhn@ghceefg xlﬁﬁ{ga Tbs ?ﬁﬁé %ﬁ@whﬂguéy@lla?q nthis

bel ow cont ai ni ng 3% of oxi-fulvic

casethgzn ytophthora-free water for the first
few &b?&sa'\?ﬂ&'h{ih@%&?gﬁ&%gv fI%hyt opht hora-i nfested water for the

next four weeks. V\097/49288
- PCT/ GB97/ 01724 - 17 -
The nedi a tested for theHPresence of Phytophthora eight weeks after

the trial st3r%80MRNHE-EoREaINIRG ﬂguldef&ﬂ"ﬁirt&:@aﬁ%ﬂqlishgaﬂ dehblended witre
results are set out in Table 3. In the Table, Organo cure
ref er s @hepliquidfedtilizingmatesiads or nutrients, as deskrifzadsbiove; ef esed 6wits bevrext r act
with oxi-fulvic acid.

5 through an irrigation system or as a foliar feed in prescribed quantities.

EXAMPLE 12

A liquid fertilizing material containing the fertilizing substance
monoammonium phosphate was prepared as follows. A 30% (m/m) solution of
monoammonium phosphate {100 m¢) ‘was admixed with the extract of Example

10 6 (400 m() (the ratio between the extract and the monoammonium phosphate
solution thus being 1:4). Oxi-fulvic acid {3 m¢) was added to the mixture and the
resulting mixture was mechanically stirred for 5 minutes and left to stand for 48
hours to produce the liquid fertilizing material'containi;'lg the fertilizihg substance

monoammonium phosphate.

15 The process of Example 12 was repeated three times using, respectively, the
fertilizing substances diammonium phosphate, monopotassium phosphate and
dipotassium phosphate, each as a 30% (m/m) solution, in the same quantities to
produce liquid fertilizing materials containing the fertilizing substances diammonium

phosphate, monopotassium phosphate and di-potassium phosphate.
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5 TABLE 3 TREATMENT

AND DOSE % LEAF SAMPLES | NFECTED W TH

‘PHYTOPHT RgBA7/49288 Untreated control (no Phytophthora)pcricer01724 0
Treated control (+ Phytophthora) , 33,7 Ri doni |

2g/ 5[ err] bag 1 10 Organo cure 1

(40m /[err]) - 24 10,2 Organo cure 1
(80m[err]) 7 Organo cure 2

(40n / [ err] The phosphate-containing llqmd fertili2ing material(s) candsa bldnided lwitweek
(64m /[err]) As can be seen from

. Tabl e 3thdrnliglig fHeRzIAG Aatdidls O ﬁu’érﬁ#ntsné?d dR8e/bed abbve to suit the
Phyt opht hora decreased by 80% conpared with 97%for Ridom |, and in the

d
Exaupt o EIRRRES o4 Sfitir o B $1eah Lgks BrCE o drovshrismtione «ne

ef {1 cagy gL 0%} 2LU i, 3L 20 overcom@ HlodBhate dilicheisd (1RRSUBHTHS a30ab es.

5 detected by tissue analysis).
EXAMPLE 13

A liquid fertilizer blend was prepared by admixing the potassium-containing
liquid fertilizing material of Example 10 (20kg) with the ammonium-containing liquid
fertilizing material of Example 11 (40kg) and the phosphate-containing liquid

10 fertilizing material of Example 12 {33kg). Oxi-fulvic acid (6kg) [PLEASE CONFIRM]
and BMX_ micro-nutrient blend (0,2kg), supplied by Chemserve Colloids (Pty)

Limited, were added to the mixture to produce the liquid fertilizer blend.
EXAMPLE 14

A liquid fertilizer blend was prepared by admixing the potassium-containiﬁg

15 | liquid fertilizing material of Example 10 {20kg), the ammonium-containing liquid
fertilizing material of Example 11 (61kg), the_caicium-containing liquid fertilizing
material of Example 8 (7,3kg) and the magnesium-containing liquid fertilizing
material of Example 9 (2,5kg)'. Oxi-fulvic acid (6kg) and BMX micro-nutrient biend

(0,2kg), were added to the mixture to produce the liquid fertilizer blend.
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WO 97/ 49288
PCT/ GB97/ 01724 - 18
5ol anaceamwmoziagegPact erial WIt Biovar 2 of Ral stonia sol ap@.ﬁ&gm 4
ted into

Al'i quot s each containing 10[err] bacteria/nm were pipe

test tubes and treated, respectively, with solutions of oxi-fulvic
acid having concentrations of 0,5%- 25 - 1,0% 2,0%and 4,0% and
conpared with an untreated control containing 10[err] 5 bacteria/m .

Sdanpl es were plated out on differEXAMRLEMSE nedia at intervals of

0,5; 2,5; 10; 15; 30 and 60 m nutes. The |log of the nunber of col ony

form ng units (CFUs) was determ ned and plotted as a function of
time. The results are set out in Figures 1, 3 and 4. The nunber of

col ony form muriHy tHe pldiry bf dotidesXin a series sPl6h kp’igﬁﬁ"&iﬁ% figined for

the Streptonyces scabies and plotted as a tunction o 12n8he

resul ts RaRrafl oiﬁ?ﬁaﬁrﬁlegi@“’ff aﬁd the liquid fertiliz ru?l\elpgégggFga_emgl’e%pf?a;%gano

cure" refers to e aqueous solution'o

ai 1 ut eq W arbiBg36 Sft ip ief aiat e S0P0RS mer B AiEeh Bots Blerciemere scen
t haé at e?*elcti(\:/cemlgecrgnrﬂac}"lirg)gngrown potato scab.

EXAMPLE 16

Before planting citrus trees, the soil in which the tree was to be planted was
admixed with 500g of a fertilizer material of Examples 8 - 12 or a liquid fertilizer
blends of Examples 13 and 14. The fertilizer or the blend was then applied to the

10 soil around _the tree in an amount of 1 - 2 kg per m? every four months for 2 years.
No root diseases were subsequently detected.
EXAMPLE 17

Before planting avocado pear trees, the soil in whfqh the tree.was to be

planted was admixed with 200g of a fertilizing material or liquid fertilizer biend as

18 described in Examples 16 or 17. The fertilizing material or the blend was then
applied to the soil around the tree in an amount of 1 - 2kg/m? every four months

for 2 years.
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down to 0O, 5%

From 15 Figure 2 it can be seen that the nunber of colony formng ]lcmizgs
(x 10[ er r Wo 97i49288 Strept onyces scabi es was reduced f{, o) e 0

x 10[err] to a value of 6,1 x 10[err] after 60 mnuEmé;?. %
Figures 3 and 4 it can be seen that, as for Figure 1, _ Bacteri al

oxi-fulvic acid destroyed Erwi nia bacteria within 30 seconds.

- WIt Biovar 3 and Bacterial WIt Biogar 2 bacteria were destroyed at all

concentrations down to 0,5% w thin 30 seconds. 20 In the

Fi'gures, CVPNoabet slideases ywaralsubsedwintiyesdtated. NA refers to nutrient

agar; and TZC refers to tetrazoliumchloride (a sem -sel ective nmediumfor
bacteri al WO 97/ 49288
- PCT/ GB97/ 01724 - 19 -

wlt athoge " e . ors . . et s EXAIVPL.E?
In or ger to grﬁ}é';c?a?eétlgzherg'xlte rfaerct%l',zerc%?%'gg'r'\"%ﬁﬁf 8"'59 fﬁﬁﬂl'z%‘:%ﬂ@ﬂe?t& Rat er

(1 ,5[egh

]
mnutes. T

10

15

20

containing fertilizing materials with many other fertilizing materials because of the
tendency of calcium salts to precipitate from the aqueous medium. For example,
calcium salts cannot be combined, in liquid fertilizers, with phosphates, sulphates
{(such as ammonium sulphate or magnesium sulphate) or carbonates because of
precipitation of calcium phosphate (for example as tricalcium phosphate) calcium
sulphate or calcium carbonate. Even when a soluble calcidm salt is applied to the
soil, for example as a component of a top—dressing, the solublé calcium salt can be
converted, in the soil, into insoluble calcium carbonate or calcium hydroxide. This
limits the availability of the calcium of the soluble calci.um salt to plants growing
in the soil. Magnesium-containing salts can similarly be converted, iﬁ the soil, to
partly-soluble magnesium carbonate or magnesium hydroxide so that the availability
of the magnesium of the soluble magnesium salt to ﬁlants lgrowing in the soil is

also limited.

It is an advantage of the invention described that it provides a liquid
fertilizing material which contains fertilizing substances vy_.hich ﬁormally would
produce precipitates if merely dissolved in water. Without béing bound by theory,
the Applicant believes that a chelation process takes pl-acé';'in which at least the

cations of the fertilizing substances are collated by substances extracted from the

SUBSTITUTE SHEET (RULE 26)
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5 resulting m xture, conprising an aqueous phase and insol uble
material, was passed t hrough a cyclone to separate insol ublg
material f m xture. The aqueous phase was then passe

" through a?iglr;?;é;r)-g?oress to remove remai ning suspended sol i dPCT/GBIT/01724

. material. The extract was produced by concentrating the

- filtered aqueous phase to a 10 vol ume of about 1ferr]. The extract had
©a carbon:nitrogen ratio of 24:1 amd 27 -  contai ned about 35% m m

di ssol v | . . . L.n a_separate.run, t assi um_hydr oxi de

(500) V\r/gés:,lua (%gg?lg pateral-  This.chejgiion process 'ﬁﬁ?ﬁ"?Y%t‘gget’ﬁﬁpml&SstUm

“hy ' ' j ni ti t I ncrease to about
Zéfre(r))r(i %gvgﬁtsuﬁgse%iéi?at%% frgrln tlaﬁjng ;ﬁa g ' %lej EA%plicant _fu;fch_eE}qu@ tBat the
- Aliquid fertilizing material containing the fert ilizing substance cal ci um
~ ni trat ehelation praggss plsgerraventsithe dertilizingsiubstancesfframibeingeachedfromas
" prepar e(g by ldi ssol vi ng ' L

the soil.

5 Itis a further advantage of the invention described that the addition of oXi-.
fulvic acid destroys or substantially reduces pathogens such'as viruses and bacteria
which cause plant diseases. The Applicant has found th_a__f the presence of oxi-
fulvic acid in the liquid feﬁi.lizing material results in an _inc}eased root mass of
plants treated with the liquid fertilizing material. This -ehébles-ithe plants to utilize

10 nutrients in the soil more efficiently. The Applicant haé ialsco found that the

addition of oxi-fulvic acid appears to enhance the chelation effect described above.

It is a further. advantage of the invention describ‘é_d that predetermined
amounts of different liquid fertillizing materials may be biended to provide a blend
having predetermined amounts of different fertilizing matefials present. This

15 permits the preparation of liquid fertilizer blends whic_hi are suited to the
requirements of different plants or to the requirements of a__;,,;_'s_:pecific plant during
different periods of its growth cycle. For example, somei-f;él__ants require certain
nutrients during their growth stage ana other nutrients du;r_i_ng their reproduction
stage. The invention thus provides blends which can be aéélfed to the ground in

20 the vicinity of the plant during these stages. Furthermﬁqu, prior art organic

fertilizers of which the Applicant is aware do not contain large amounts of micro-
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cal cium woyndoass 53g9) in water (100 nferr]) to produce a | ution having a
concentration of 53 % (mv). The solution (100 nferr]) mgam’g’c?ﬁfxed

- with the extract of Exanple 7 (400 nferr]) (the ratio between the

- extract and the.cal cium nitfat28 sel ution thus being 1:4).
Oxi-fulvic acid (3nferr]) was added to the m xture,, 5 the resulting

m xt ur uggNtAedt bas thussgénsrallChaeni needssatiotes useceldtivel 2 Jarge whsodrits pFoduce
the liquid fertilizing material containing the fertilizing substance

- cal ci usuch tpriareart organic fertilizers in orfdee tprEroeRke ﬂfffi&%ﬁﬂﬁhi@r&n%%rﬁ:?ﬁ&at ed

. using the fertilizing substance cal cium acetate (53 g) and the same

- quant i et thle MRuffemets l1Cd paRsbudar tyipl! OF BlaRe! qic is-an advaf)rﬁagé QF4RE 2@

liquid fertilizing material containing the fertilizing substance cal ci um

0 irﬂlé?rtti%hede%cribed that jt Vﬁrovidelﬁrlﬁﬂ!oc#&ﬁhﬁﬁgarﬁ};grggr‘,{,!;,ﬁ{izg,ﬁ %%tﬁi lizing

- material (s) can be blen th ot terials

(mrepa . rl elow) . or wth other.nutrients to forma
e TRy SRR AP o Wlero s S3HAF dk ot PrSssenuto wmeirgeor
ot eafuabfiesst e iGialerliaing atariain orler to provide adsduate micre- -

nutrients to a plant.
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15 used directly, as a | t hrough an irrigation system or
Se a foliar fesd . tﬁmﬂmﬂmﬂ“@%’"' ¢ cal ci um defi ci enci es

‘(det ect edwbonsszsgnpl e by || eaf canalys et t hat may Pﬁﬁﬂbﬁdﬁhng t he
growi ng season of a plant: '

EXAMPLE 9 Aliquid f%;ti l'i zi ng material contai ni ng the
fertil ingi ubst ance magnesi um - W
AR ! HIS' SHEET°HAS BEEN

nitrate was prepared as follows. A solution of nafnesi lﬁﬁPﬂAgE%te S
prepared by _ di ssol vi ng, magnesiumnitrate, (35 g) in water (100
nferr] )e"t o pr BRthed pisBeating,f plant g'sea?%v‘i’ aﬁt%’ﬁéééﬂt 3t itBe rpethogos (m v) .
The sokagyi _ el ' ' t t of
Exampl S gudes e Sidh f SbYTIRE 18 WCPISAEINEN has a plant disishe! B SRR

cal ci ummgduntzafea substance or nepesitign whith comprisdsy ias ancactiestregtenerit) was
added xture and the resulting mxture was left to stand

e .. . .
for 48ta§8{]€s°xt"3uw%aﬁ'§‘é t he liquid fertilizing material containing
the fertilizing substance magnesiumnitrate.

2. A method as claimed in Claim 1, characterised in that the plant disease is

selected from leaf diseases and root diseases.

3. A method as claimed in Claim 2, characterised in that the plant is selected
from wheat, barley, oats, rye, maize, rye grass, fescue, potatoes, beans, peanuts,
tomatoes, lucerne and alfalfa.

4, A method as claimed in Claim 2 or Claim 3, characterised in that the disease
is selected from Phytopthera, Pythium, Panama disease, Malelaan disease, root
diseases of trees, Brown Scab (Streptomyces scabbies), Resetonia solani, Late
Blight, Bacterial Cancer, Early Blight, Bacterial Wilt, Erwinia, Brown Rust, powdery

mildew and downy mildew.

5. A method as claimed in any one of the preceding Claims, characterised in
that the substance or composition includes a carrier.

6. A method as claimed in Claim 5, characterised in that the carrier is an

aqueous carrier.

7. A method as claimed in Claim 5, characterised in that the carrier is a liquid

~ fertilizer.
8. A method as claimed in Claim 7, characterised in that the liquid fertilizer is

selected from liquid fertilizing materials and liquid fertilizer blends of the type
described in South African Patent Application No. 96/5477. [ —

*This Sheet Has Been Reraced '
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The magnesi um cont , I u‘l II ilizing material can be used in blends,
as descri bed abovea‘ ""E Ill'ml ll m irrigation systens or as a foliar feed

in the 10Wwo974smasse of rfaghesfunfdeficie qHFSSSHEETaHﬁéaE@EN( l%’l‘l(?ﬁ%"%?l e as
detected by tissue anal ysis). . A

EXAMPLE 10 A liqgudi d3beksi L 7ﬁEr?¢|r %Ren al] containing the
fertiliQi ng Auhesthokices plaingeds inlamy one of th@p?dcﬁeﬁad?@laﬂﬁ?%fgcﬁlségm ows. A
sol utio on ? got assiumnitrate was ?repar ed .. di'ssol ving pot assium
ni trat ehd Ke; cpngentratignri ther pxizfulvig acidiyy é’ﬂ# pubsianee o8 crompasition is

stirri rlﬁletfv%erﬁo-z @ , 0% 4hRS. to produce a solution having a concentration of
62, 5% (mMm. The resultlng solution (100 ne) was adm xed with the
extract of Exanpl e 7 (400 nferr]) (the ratio between the extract

d theqgot ' Lytion thus . being 1:4). Oxi-fulvic acid
?gn{ er ?]‘?Omgé%é ? %g g{aﬁgg‘%'#?h}’é"} %&f@&eﬁ'ﬁa ¢'F%Eﬁ hapacterisedin i | i zi ng
mat er i aﬂhatmpb&;mg ne tshbsfanté Idrlobrﬁ‘ﬁbswmiﬁm pRik HFALYES BdtéfsBlected
WO 97/ 49288
" PCT/ cBOFPM aBplying the substance or composition to the ground, around the plant and

spraying the substance or composition onto the piant.

11. A method of making a substancé or composition for treating a plant disease,
characterised in that the method includes the step of combi_n____i_n’g oxi-fulvic acid with
a suitable carrier.

12. A method as claimed in Claim 11, characterised in"that the carrier is an
aqueous carrier.

13. A method as claimed in Claim 11, _characterised in that the carrier is a I|qu|d |
fertilizer.

14. A method as claimed in Claim 13, characterised in th_at the liquid fertilizer
is selected from liquid fertilizing materials and liquid fertilizer blends of the type
described in South African Patent Application No. 96/'54'7’7;'_

15. A substance or composition for treating a plant- disease prepared by a
method as claimed in any one of Claims 11 to 14 inclusive.

16. A substance or composition for treating a plant disease, bharacterised in that
the substance or composition includes, as an active treatment agent, oxi-fulvic
acid.

17. The use of a substance or composition for treatmg a plant disease,
characterised in that the substance or composition comprlses, as an active
treatment agent, oxi-fulvic acid.

Sheet Has Been RTlaced
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- 22 - Exanpl e 10 was repeated tw ce nore
using, respectively ”"lmr"ﬂ"!mmm ml r%‘rﬁg—ﬁ-u-b-s-t-a-n-ce.s_pot assi um chl oride
‘and pot aswiom4gsBphat*e ‘in "t her sasre « RIS oRHERT | HAS BEEN | pe-pebmsfotaqiui d
fertilizing materi.al s containing the ﬁgrti i BEHIgAGEDbstanﬂ,es
pot assi um chl ori de and pot assi um sul pRate respecrivery: 5 The
pot assitfin caitieatiss Af al substangesn ¢qmewgomi9éprsgasmgcmﬁegmmem far t h

ot her g f£ [ C Qve

dsed orl it o plant! disBesdeRbispterisd, Mot e s BrdifACHI nAiNG 2

fol i ar doreprises, as an active treatment agent, oxl-fulwc acid. EXAMPLE 1 1
Aliquid fertilizing material containing the fertilizing substance ammoni um
10 nitrate was prepared as follows. A 21% (m n} solution of ammni um

nitrate;d 100 prophvlac’d’é ﬁ’{éﬂxéd Wire%@ﬁ\gﬁgnw%gaé&e cﬁéFd&éﬁséﬁ inRhatRhE 7 (400

n{err]) (the rati o between extract and the ammoniumnitrate
sol ut i dRethagsinslydes qstep smteﬂJrW@mwﬂg dinectly tp)a plant and anawmimsd to

Lo pr odhecsa &fbuneCa R 4 piberihed Uk BoMiberd Wit iidst asteh ARUYE

subst artcmtment agent, oxu-fulvnc acid.

20. A method of fertilizing a plant, characterised in that the method includes the
step of applying to a plant a fertilizer which includes oxi-fulvic acid.

21. A method of making a substance or composition for fertilizing a plant,
characterised in that the method includes the step of combining oxi-fulvic acid and

a fertilizer.

22, ~ A substance or composition for fertilizing a plant, characterised in that the
substance or composition includes a fertilizer and oxi-fulvic acid.

23. The use of a substance or composition for fertilizing a plant, characterised

in that the substance or composition includes a fertilizer and oxi-fulvic acid.

24. The use of a substance or compaosition for preparing a fertilizer for fertilizing
plants, characterised in that the substance or composition includes a fertilizing

material and oxi-fulvic acid.

This Sheet 4
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15 anmonium ni trate. .. The process of Exanple 1 1 was

.repeated twice nore using, respectively, thei fertilizing substances
ammoni UmywiloPedse as an 80% (M m sol ution and urea

nitrate ;?Bgﬁ 80% (M n) solution in t hd Zdﬁe guantities to progu

WD 97/ 49288

PCT/ GB97/ 01724 ' - 23 -

liquid fertilizing materials containing the fertiitizing substances amoni um
sul phat e and urea amoniumnitrate respectively.

The amoniumcontaining liquid fertilizing materialis) can be bl ended with
other liquid fertilizing materials or nutrients, as descri bed above, or

used on its own 5 t hrough an |rr|gat|on system or as a foTEar feed in
prescri bed quaniilj.es _ E'u: &= EXAWPLE
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Aliquid fertilizing materi al

‘hnnoannnniun1phosphate was prepared as Ws.

2 2

containing the fertilizing substance

A 30% (mm solution of

MONoaMD Ny phate (100 nferr]) wal xed with the 4 Exanpl e
10 6 (400 err]) (the ratio between the extract and t nnnoannnnlum
phosphat e solution thus being 1:4). Oxi-fulvic aC|d (3 nerr]) was
added to the m x{ure and the resulting]m xture was nechanically
stirred for 5 m hutes and left to stand for 48} hours to produce the
IFiquid fertiliziphg material containing the ferfilizing substance
nmonoanmoni um phogphat e. 15 The pjocess of Exanple 12 was
repeated three times using, respectively, the fertilizing
subst ances di amm hosphat e, nonopot assi um{phosphat e and
di pot assi um phos Jach as a 30% (4 solgtion, in the same quantities
to pr odu ijd fertilizing erial $cos aining the fertilizing
subst ances di a phosphat nonop¢pt asE um phosphat e and
di - pot assi um pho WO 97/ 4928
PCT/ GB97/ 01724 - 24-
The phosphate-co g liquid fertiliziyg magjerial (s) can be bl ended with
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other liquid fertilizing materials or nutrients as descri bed above to suit

t he requi renments of a specificay% or area or used on its own
‘through iywélogadakdn systens or foliar feed top@peR 4
phosphat e deficiencies (for exanple as 5 detected by tissue anal ysis).
EXAMPLE 13 Aliquid fertilizer blend was prepared by

adm xi ng the potassium contai ni ng liquid fertilizing material of
Exanpl e 10 (20kg) with the amoni um containing liquid fertilizing

material of Exanple 11 (40kg) and the phosphate-containing liquid 10
fertilizing material of Exanple 12 (33kg). Oxi-fulvic acid (6kg) [PLEASE

CONFI RM and BMX micro-nutrient blend (0, 2kg), supplied ,
Chenserve Col | oi ds_(GRLy) Linmted V\ﬂ_g\__aggggh_ta the m xtu to
produce the liquid ferti|li zer |bl end T @ b=
EXAMPLE 14 Alliqui @l fertjilizeg blenfl was prepare® by
adm xi ng the potasjsi ym gontai ning @5 liquid fert]!lizing mat er&Aal ~ of
Exanpl e 10 (20kg),| t he dmmoni gm containing i qli d fertilid ng
material of Examplie §1 (|61 kg), thejcal cijumcontainipg liquid fertilizing
materi al of Exanplie s (4, 3kg) {and t he nmagnesi um conthie@i ng |iquid
fertilizing ™
o 2
N o
h L
=L <
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material of Example 9 (2,5kg).

bl end

EXAMPLE 15

runs the liquid fertilizing

(0, 2kg),
fertilizeWh949288
PCT/ GB97/ 01724

i -fulvic acid (6kg) and BMX m cro-nutrient

were added to the m xture to produce the liquid

VW19Z449288

PCT/GB97/01724
- 25 -

During the planting of potatoes, in a series of
12 and the

liquid fertilizer blends of Exanples 13 and 14

ridge in an amount of 2000kg per Ha. Al of these bl ends wer e

effective in controlling brown potato scab.

EXAMPLE 16

the tree was to
mat eri al of Exa
Exanpl es 13 and

Organucure BV2 on NA and TzZC

Log of number of cfu's

14

| s §

i

Before planting citrus trees, the
' pES00g of a fertilizer

- 12for afiquid fertllizer

e fertilizegr or tthe blend wg

”t cu asS

8

BN

s
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materials of Exanples 8 -
were applied to the

5

il in which

bl enis of

s -then appl

‘Time (in minutes)

—>Co

- 4.0%

—-2.0%

FIG 4

—+—1.0%

——0.5%

to the



10 $oi| around the tree in an anmount of 1 - 2.kg per n{err] every- four
nmont hs for 2 years. No root di seases Were subsequenﬂy

. det ect ed. VM,
Before planting avocado pear trees, the soil in mmm Iﬂ Is to be

pl anted was adm xed with 200g of a fertilizing matemal Eorn |

fertiliz d as descri bed in Exanples 16 or 17. Thefert|I|Z|ng
naterlalifo"r'ﬁmgblend was t hen applied to the soil around the tree
in an anount of 1 - “2kg/nferr] every four months for 2 years.

WD 97/ 49288 - '

PCT/ GB97/ 01724 - - 26 -

No root di seases were subsequently det ect ed. Li quid

fertilizers, ie fertilizers containing dissolved fert|I|2|ng conponents in
an aqueouls medi um Aenesthibdy ofanreatinge arpldut edisbyse carid Nfergliziag C aUtant,

characterized in that the method_ includes the step of app____l.ymg to a plant which has
a plant disease and which requires fertilization, an effect'ii)e amount of a substance
or composition which includes a carrier and oxi-fulvic a;:id as an active treatment
agent, the carrier comprising one of a liquid fertilizer and a liquid fertilizer blend,.the
liquid fertilizer being prepared by preparing an extract of a natural organic fertilizing
material and combining the extract with a fertilizing subs‘fance selected from water
soluble salts and mixtures of water soluble saits and the Ilqwd fertilizer blend bemg
prepared by combining at least two liquid fertlhzers, each prepared by preparing an’
extract of a natural organic fertilizing material and comb'ining the extract with a
fertilizing substance selected from water soluble salts and mixtures of water

soluble salits.

2. N A method as Claimed in Claim 1, charact_erized in that the natural

organic fertilizing material is in the form of animal droppings or bird guano.

3. . A method as Claimed in Claim 1 or Claim 2, characterized in that the
extract is prepared by extracting the natural organic fe_rtil-izing material with water
to produce a mixture containing an aqueous phase and insoluble material and

removing the insoluble material from the mixture.

THIS SHEET HAS BEEN
REPLACED

This Sheet:Has Been Replaced .
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containing fertilizing materials with nany other fertiTizing materials.

. because of the 5 tendency of calciums te fromthe

- aqueous nedi um -For exanpl e, cal mﬁ'ﬂﬂH mﬁﬂgmlgmﬁe conbi ned,**i n
liquid fertilizers, with phosphates, sul phatesc¢ t as anmoni um

sul phate or nagnesi um sul phate) or car Bonat es because of

precipitation of cal C hosphate (for exa s.,tricalcium phosphate) .
" cal ci unfh ﬁﬁ?%"Pcﬁs Chmednie apBY g \gﬁ'%ejh rSE%)I IRGIUSIYey ci um

salt is applied to the 10 soil, for exarrpl e as a conmponent of a
t op- dr esbaragtetized iothaf thecwiatensoluble salts ateselected frope salis twith dationse
soil, into insoluble calciumcarbonate or cal cium hydroxide. This

linits b8t cted froabthlcivmpinaghesium, gpatassiln Sed ammobhiting ahd ianforsaddledted
plants grow ng in the soil. Magnesium containing salts can

sim | ar kb D@ afd GlikrRE, ab@tattgecﬁl%'rﬂde 5QIphate and giddghatéo! ubl e magnesi um

carbonate or magnesi um hydroxide so that the avail abi lity 15 of the
magnesi um of the sol ubl e magnesium salt to plants growing in the soil is
also limted. It is an advantage of the invention
described that it provides a liqguid, . fertilizi.n terjal L.ch
contain®-fertili Z|%@§Ma%e@gm?%h'%@ﬁ%lq'? \Hcfulcé ints T - Ap m;é
precipitates if nerely dissolved in water. Wthout being bound by theory,
20 t bhargnibrizedhtin thiat emesplanmdxeeasneISawlgntqslr fom éeagde@eaﬁee@@du FPathi ch

-l east the cations of the fertilizing substances are col I ated by
subst andifeagsss acted fromthe

6. A method as claimed in Claim 5, characterized in that the plant is
selected from wheat, barley, oats, rye, maize, rye grass, fescue, potatoes, beans,
. ‘\

peanuts, tomatoes, lucerne and alfalfa.

7. A rﬁethod as claimed in Claim 5 or Claim 8, characterized in that the
disease is selected from Phytopthera, Pﬁhium, Panama Disease, Malelaan Disease,
Root diseases of trees, Brown Scab (Steptomyces scabbies), Resetonia solani, Late
Blight, Bacterial Cancer, Early Blight, Bacterial Wilt, Erwinia, Brown Rust, powdery

mildew and downy mildew.

8. A method as claimed in any one of the proceeding claims,
characterized in that the concentration of the oxi-fulvic acid in the substance or

composition is between -0,2' - 8,0% (m/v).

eet Has Been Re laced THIS SHEET HAS BEEN
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Egtl-{tglwi)(r)é;ﬁ?c material. This chelation pr OCM”"IHIIH’HIMMEMH :.

_responsi ble for preventing precipitatidn fromln takisng *pl ace
. Applicant further believes that the 3 chel ation process al so prevents
“the fertilizing substances from being | eached from the 'soil. 5

"It is a Burther advametiied a dimedincanty ofthiepreciedirdj tlaiths ! dtearadthirizedrinof
oxi - fulvic acid destroys or substantially reduces pathogens such

- as Vi rusesateasplppyg gid §ubstance or"&ﬁrﬁﬁoé’iﬁéﬁ&opﬂh%rﬁlaﬁt FRASESs a-@tg d&ﬁ&”t
~has found that -the presence of oxi- fulvic acid in the I qui

trea 'ehztda?% PR hG an Fshngd of RerElERT o B iarBEAR dfbund e miaflt R

utilize . nutrbents |nthe 50|I nor e ff|C|entIy The Applicant has
al so fouﬁB atyllf?ﬂ the, gubstance orcomppsgitiogsonte; the PIgnt 4ci d appears to enhance

the chel ation effect described above. It is a further

advant age of the invention described that predeterm ned anount s . of

different liquid fertilizing materials may be bl ended to provide a blend..
10. A method of making a substance or composition for treating a plant

disease and fertilizing a plant, characterized in that the method includes the step
of combining oxi-fulvic acid with a carrier.comprising one of a liquid fertilizer and
a liquid fertilizer blenq the liquid fertilizer being prepared by preparing an extract of
a natural organic fertilizing material and combining the extract with a fertilizing
substance setected from water soluble salts and mixtures of water sotuble salts
and the liquid fertilizer blend being prepared by combining at least two quuid‘
fertilizers, each prepared by preparing an extract of a natural organic fertilizing
material and combining the extract with a fertilizing substance selected from water

soluble salts and mixtures of water soluble salts.

11. A substance or composition for treating a plant disease and fertilizing.

a plant prepared by a method as claimed in Claim 10.

12. A substance or composition for treating a plant disease and fertil_izing
a plant, characterized in that the substance or composition includes a carrier and
oxi-fulvic ecid as an active treatment agent, the carrier comprising one of a liqutd
fertilizer and a liquid fertilizer blend the liquid fertilizer being prepared by preparing

an extract of a natural organrc fertilizing material and comblnmg the extract with
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havi ng predeterm ned amounts of different fertilizi'ng-materials-present.

. This 15 permits the preparation of I|qU| ends \1\:h| ch are
“~suited to the requirenents of differe ﬂ'gﬁ#{'ﬁnﬂ " Em NN
requirenments of a specific plant during ods of |ts
growt h cycle. For exanple, sone plants ffequire certain . nutrients
during their growmh stage and other nutrients during their reproduction
stage. TAderilizng sibstange pelgotad fram anatervanldblecsalip andpmixtutes of twater
ground in 20 the vicinity of the plant during these stages.

Fur t her neolesblepsaits and theliguaidifertilizer blendfbming bremared by cdrhbinindat Véppt twant

I s aware do not contain |arge amobunts of mcro- -

97/ 49288liquid fertilizers, each prepared by preparing an extract of a nafifFal g?g;:‘n@“m
28 - nutrients. It has thus generally been necessary to us :

I
oL Ve b e aBR holombig Y SRUAEL WS R bR ARG
 deser | netrerharstet ¥Bfse aBE 3 b ot WatEr RERRITBRRT wni ch 1 nol udes s

relatively large anpunts of mcro-nutrients so that it is not necessary to

use | arge quantities of the liquid fertilizing material in order to
- provide adequate mi cro-
13. The use of a substance or composition for treating a plant disease and

fertilizing a plant, characterized in that the substance or composition comprises a
carrier and oxi-fulvic acid as an active treatment agent, the carrier comprising one
of a liquid fertilizer and a liquid fertilizer blend the liquid fe}tilizer being prepared by
preparing an extract of a natural organic fertilizing material and combining\t_he
extract with a fertilizing substance selected from water soluble saits and mixtures |
of water soluble salts and the liquid fertilizer blend being prepared by combining at
least two liquid fertilizers, each prepared by preparing an extract of a natural
organic fertilizing material and combining the extract with a fertilizing substance

selected from water soiuble salts and mixtures of water soluble salts.

14.  The use of a substance or composition for preparing a treafment agent
for treating a | plant disease and fertilizing a plant, characterized in that the |
substance or composition comprises a carrier and oxi-fulvic acid as an active
treatmént agent, the carrier compriéing one of a liquid fertilizer and a liquid fertilizer
blend the liquid fertilizer being prepared by preparing an extract of a natural organic
fertilizing material and combining the. extract with a fertilizing substance selected

from water soluble salts and mlxtures of water soluble salts and the liquid fertilizer
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t:har acteri zeﬁ"‘“mumlmlum ﬁ'mrhgg ?n(e: zJgtesdlt ﬁ:azfegngf f g,[):): ly: rzrlgn?'o?ap:o?g‘tnt

~whi ch has a pfant di sease ahd which requires fertilization, an effective
amount of a substance or conpositiorgwhich includes a carrier and
oxi -fulvic acid as an active treatnent agent, the carrier conprising one

of a |i dlert being preparediby corhbiginglaf least twadiquid éertilizérss eachprapaed by
fertilizer being prepared by preparing an extract of a natural organic

fertili gr8faring aH ektrakt ¥t mbﬁamId}gahi&eféﬁhi;ﬁgtmmﬁhtaar{d? c&:?ﬁﬁlﬁir@gthe -

~ substance sel ected from wat er sol ubl e salts and m xtures

sol ubl e 3@,1#@ O o ek H%ggaégntcb'%& &tell FIH) \BS{ EIREEE gipfgiﬁ%esan

conbi nin l'east I'zers, each
extract ?f natt'| al anic fertilizing materi aI and conbi ning the extract
“with a °F W9 ‘itPﬁgsaé bstance sel ected fromwater soluble salts and

- m xtures of water

15. A prophylactic method of treating plant diseases and fertilizing a plant,
characterized in that the method includes a step selected from applying directly to
a plant and applying to the soil around a plant a substance or composition which
includes a carrier and oxi-fulvic acid, as an active treatment agent, the carrigr
| comprising one of a liquid fertilizer and a liquid fertilizer‘blend the liquid fertilizer
béing prepared by preparing an extract of a natural organic fertilizing material and
combining the extract with a fertilizing substance selected from water soluble salts
and mixtures of water soluble salts and the liquid fertilizer blend being prepared by
combining at least two liquid fertilizers, each prepared by preparing ah extract of
a naturél organic fertilizing material and combining the extract with a fertilizing

substance selected from water scluble salts and mixtures of water soluble salts.

- 16. A method of fertilizing a plant, characterized in that the method includes the
step of applying to a plant a fertilizer which includes oxi-fulvic acid, the fertilizer
comprising one of a liquid fertilizer and a liquid fertilizer blend the liquid fertilizer
being prepared by preparing an extract of a natural orgahic fertilizing material and
combiﬁing the extract with a fertilizing substance selected from water soluble salts
and mixtures of water soluble salts and the liquid fertilizer blend being prepéred by

comblnmg at Ieast two llqmd fertilizers, each prepared by preparing an extract of
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sol ubl e salts. 2. +49 8 299485 as O -atred-i-A-C-aim.1, _characterized

~in that the natural organic fertilizing nate in the form.of aninal .

: «droppings or bird guano. 3. A met,mm ’ xuw\ ‘@ aiml-or-’
Claim 2, characterized in that the extr Tacting the -

natural organic fertilizing material wtH water . to. pLQduce a m xtur.e

cont ai ni ng u@gyﬁ%.&ti?ﬁﬂzﬂﬁxtﬁagér%l%fcgmb%thalth%ngxtrm\ﬂh ¢ ;er? ilizing

insol ubl e materr a

char aci or PYREEANG YARCBAGT A Boblr TPl s AR it of Suder Solutip sl

cations selected fromcal cium nmagnesi um potassi um and anmoni um and

ani ons sel ected fromnitrate, nitrite, acetate, chloride, sulphate and
phosphat e. 5. A nethod as clainmed in any one of Clains 1 - 4
inclusivelZ. A method of making a substance or composition for fortilizing a plant,

characteﬂzed in that the method mcludes the step of combmmg oxi-fulvic acxd and
a fertilizer, the femllzer bemg selected from one of a hquid fertilizer and a hquxd.--
fertilizer blend the liquid fertilizer being prepared by preparing an extract of a
natural organic fertilizing rﬁaterial and combining the extract With a fertilizing |
substance selected from water soluble_ saits and mixtures of water soluble salts
and tﬁe liquid fertilizer blend being prepared by combiﬁing at least two liquid _
fertilizers, each prepared by preparing an extract of a natural organic fertilizing
material and combining the ex&act with a fertilizing substance selected from ;\iater

soluble salts and mixtures of water soluble salts.-

18. A substance or composition for fertilizing a plant, characterized in that the
substance or compaosition includes a fertilizer and oxi-fulvic acid, the fertilizer being
éelacmd from one of a liquid fertilizer and a liquid fertilizer blend the liquid fertilizer
being prepared by preparing an extract of a natural organic fertilizing material and
combining tl_ie extract with a fertilizing substance selected from water soluble saits
and mixtures of water soluble salts and the liquid fertiliier blend being preparéd by
combining at least two liquid fertuhzers, each prepared by preparing an extract of
a natural organic fertilizing material and combmmg the extract with a fertilizing

substance selected from water soluble salts and mixtures of water soluble salts.
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char acteri zed di sease is selected from| eaf -di seases and
r oot di sea “ ‘Lm“““ A method as clained in:G aim Sy ¢ et : ’,
“*characteri ze esplant is sel ected from wheat, barley, odt's,’

rye, naize, rye gr ass, fescue pot at oes beans, peanuts t omat oes,
Jucerne and al fal fa. : A’nmethod as clained in daimb5 or

1

‘daim ter|z hat t he el ected from Phyt thera
Pyt hi uﬁg'Pan F E %'ncﬁ’ggﬁg'gn for &5’8{5"251953 ant, shara @5‘ eq'_%r own
Scab (St eég\aFrT%ces scabb| es) Reset oni,a solani, Late Blight, Bacterial -

Cancer ,IN 8| SUbs tan%@g mmoww !ngudpﬁuaaferm'm\amgw-ﬂﬂmm@ theri | dew
__and downy m I dew. 8. A nethod as clainmed in any one of the

pr oceedientiiizerdieimg seleched amm::nemcl a liquidh fértitiber ardhadiquiditertilizertblémd the
_OXI fulvic acid in the subStance or conposition is between 0,2 - 8,0%
(M V). liquid fértilizer being prepared by preparing an extract of a natural organic fertilizing
material and comblmng_ the extract with a fertilizing substance selected from water
soluble salts and mixturé_s;g;q'f_ water soluble salts and the liquid fertilizer blend being '
prepared by combining ét‘_f-t______east two liquid fertilizers, each .brepared by preparing an
- extract of a natural orgamc fertilizing material and combining the extract with a

fertilizing substance set'e'éted from water soluble salts and mixtures of water

soluble salits.

20. The use of a substartce or composition for preparing a fertilizer for fertilizing
plants, characterized in that the substance or composition includes a fertilizing
material and oxi-fulvic ac:d the fertilizing material belng selected from one of a
liquid fertilizer and a hqgte -_fe_rtlltzer blend the liquid fertilizer being prepared by
preparing an extract of anatural organic fertilizing material and combining the
extract with a fertilizing substance selected from water soluble salts and mixtures
of water soluble salts andthehquld fertilizer blend being prepared by combining at
least two liquid ferti!izeés?,'__'?}_e_a.ch prepared by preparing an extract of a natural

organic fertilizing materi-é_)_ ﬁ%and-:-_combining the extract with a fertilizing substance

selected from water soluElei':'s_?a:'_lts and mixtures of water seluble salts.
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A nethod as clainmed in any of the preceding é’g’ 3
the pI ant

§1

characterlze yi.ng the substance or conp05|t|o
i ncl udes a smumml“émtmﬂﬂmrom applying th S B o
the ground ardunfl the pI ant “and spr ayi ng e DS l;ﬁance or c_o R

onto the plant. 10. A et hodof 5 T B
conposi ti o;.‘!f gr' I reating a plant di sease %'&L(ﬁ | i zﬂ?f'@e‘é FOamged -----
characteri IMSthat the method includes t wmg(sg)f 12?69431 F-Ainpaged .C..
oxi -fulvic acid with a carrier conprising one fAb&tfﬂqqu ‘cpaged {1 to pawed aDd
a liquid fertilizer blend the liquid fertilifzer being prepared repar ng
an extract of a natural organic fertilizilng I)rt&il'lérOl?alRm]BIP'EQ@%y

extract with a fertilizing subst ance sel ected fromwater soruabt e sats
and m xtures of water soluble salts and the liquid fertilizer bl end bei ng
prepared byl.conbi ni ng ahethedsbft #BatinglUa dplaﬁ?rﬂlhééséeraﬁd esteilizin e ﬁﬂytby
preparing an extract of a natural organic fertilizing materia

combi ni ng_charadtériAktin thiftng .ﬁ@ehbul.haupasbﬁgbssiéﬁ%?Spéﬁin%%eadpl%f)%v%}ﬁgﬁ ance

soluble salts and m xtures of water so

or conposi E'd?éhtf cﬁ%eééeea?\td' WiicA rg&tlﬁﬂé éggt‘ﬁﬁ?ﬁgn,a lefrSltve daoli% of é)dbas%nce

prepared by a KR S
or'composition which includes a carrier and oxi-fulvic acid as an active treatment

2 .',;;

-lIJ

agent, the carrier comprising one of a liquid fertilizer and a liquid fertilizer blend, the
liquid fertilizer being prepared by preparing an extract of a natural orgariic fertiliiing
material aed combining the extract with a fertilizing substance selected from water
soluble salts and mixtures of water soluble salts and the liquid fertilizer blend being
prepared by’cembining at least two liquid fertilizers, each prepared by preparing an
extract of a natural orgalnic "fertilizing material and combining the extract with a
.fertilizing substance selected from water soluble salts and mixtures of water

soluble salts.

2. A method as Claimed in Claim 1, characterized in thet the natural

jorganic fertilizing material is-in the form of animal droppings or bird guano.

3. A method as Claimed in Claim 1 or Claim 2, characterized in that the
extract is prepared by extracting the natural organic fertilizing material with water
to produce a mixture containing an aqueous phase and insoluble material and

removing the insoluble material from the mixture.
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12. A substance or conposition for treating a plant disease and
Tertilizi ng ed in that the substance or conposition

i ncl udes a carrqmmumllmmun c acid as an active treatnment agent, the
carrier conprisimg onetof *a fiquid fertilizer and a liquid fertilizer
blend the liquid fertilizer being prepar@d by preparing an extract of a
natural organic fertilizing material and combining the extract wth

32 a fertdlizing sObstethed ae|ceimad finomneane ofoClaishe bata 3 dnclusivet ur es
of wat er soluble salts and the liquid fertilizer blend being prepared by
conbi ni ng shatazderizedwa that it wditéesdlublezsalts, areaelegied frane dalby witrepatioritg an
extract of a natural organic fertilizing material and conbi ning the

extract W isbleatdcfrbid daléilgh, mHdlcaners, ﬁ&b@ﬁwimd afmraahmm 84d 8RbHELBles R4t S
and m xt.ures of water sol ubl e salts. -~ The use of a substance

or conposi ?r‘o%‘nft?étet F\ﬁ d, rixﬁ?:egatgl @ﬁ'lbn%sgélﬁgat%%d %Ifl&r '&é zing a plant,

characterized in that ¢ substance or ositio nprises a carrier
and oxi-fulvic acid as an active treatnent agent, the carrier conprising
one of aliquid fertilizer and a liquid fertilizer blend the liquid

fer_tl i zerspel ng preRare

d
tho<¥ as claimed .in any one of Claims 1 - 4 inclusive,
characterized in that the plant disease is selected from leaf diseases and root

diseases.

6. A method as claimed in Claim 5, characterized in that the plant is
selected from wheat, barley, oats, rye, maize, rye grass, fescue, potatoes, beans,

peanuts, tomatoes, lucerne and alfalfa.

7. A method a; claimed in Claim 5 or Claim 6, characterized in that the
disease is selected from Phytopthera, Pythium, Panama Disease, Maletaan Disease,
Rootdiseases of trees, Brown Scab (Steptomyces scabbies), Resetonia solani, Late
Blight, Bacterial Cancer, Early Blight, Bacterial Wilt, Erwinia, Brown Rust, powdery

"“mildew and downy mildew.

8. A method as claimed in ahy one of the proceeding claims,
characterized in that the concentration of the oxi-fulvic acid in the substance or

composition is between 0,2 - 8,0% (m/v).
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,%)reparing an extract of a natural organic fertilizing material and

onbi ning the _ _ rtilizing substance selected from water
soluble salts arlmmﬁwumrlmlmnﬁlat er soluble salts and the liquid
fertilizer blend bei‘ng‘pr&pal ed by conbining at | east two |iquid
fertilizers, each prepared by preparing 8h extract of a natural organic
fertilizing, material and copbining the extract with a fertilizing substance
sel ected from water SoMgHIad axslaineg i apxelithereseding elaimsl ehrrecteaized in

14. The use of a substance or conposition for preparing a treatnent
agent for thakappliingathsl substanoseerseorapesition to Ithe prapt inglided a stépsakicesd zed
in that the substance or conposition conprises a carrier and oxi-fulvic
aci d as an fearbiapplying ead sabStange it coipsitivN tcetheCGioRhH HrbGn@ ke Blarit drigdui d
fertilizer and a liquid fertilizer blend the liquid fertilizer belng

prepar ed byppayeig the Sulistafdd 6AEmPbsiioNBrith dhe Pladgni ¢ fertilizing material
and conbining the extract with a tertilizing substance selected fromwater

soluble salts and m xtures of water soluble salts and the liquid fertilizer
33 bl end being prepared by conmbining at least two liquid fertilizers,

each prepangd.by A method of making a substance or composition for treating a plant
disease and fertilizing a plant, characterized in that the method includes the step
of combining oxi-fulvic acid with a carrier comprising one of a liquid fertilizer and
a liquid fertilizer blend the liquid fertilizer being prepared by prepari'ng -an extract of
a natural organic fertilizing material and combining the extract with a fertilizing
substance selected from water soluble salts and mixtures of water soluble salts
and the liquid fertilizer blend being prepared by combining at least two liquid
fertilizers, each prepared by pfepéririg an extract of a natural organic fertilizing
material and combining the extract with a fertilizing substance selected from water

soluble salts and mixtures of water soluble salts.

11. A substance or composition for treating a plant disease and fertilizing

- a plant prepared by a method as claimed in Claim 10.

12. A substance or composition for treating a plant disease and fertilizing
a plant, characterized in that the substance or composition includes a carrier and
oxi-fulvic acid as an active treatment agent, the carrier comprising one of a liquid
fertilizer and a liquid fertilizer blend the liquid fertilizer being prepared by preparing

an extract of a natural organic fertilizing material and combining the extract with

This is the replacemont sheat
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pre~pari'ng an extriact ‘'of a natural organic fertitirzing—-rater+al- and

£onbi ning the extract with a fertilizing su ed from wat er
soluble salts and m xtures of water sol ubl e[ Mﬂ r‘ - A
prophyl actic method of treating plant d| seaseS. a plant,
characterized in that the nethod include¥® a step sel ect ed from app! yi ng
directly to . pl ant _and app ng.to the soi round a pl ant a substance
or composi fi§ ﬁta]{/ﬁl?ﬂ%ﬁ“bsqaﬂﬁ? lf&L}slc %gcf%ﬂf?i"é?teéﬁﬁl“@i‘f sl ¢nd mixtresaf watect i ve
treatnment agent, the carrier npri si n% one of aliquid fertilizer and a
e

liquid fer ﬁPMUP@eﬁa'@aéﬁdh@meuqd fqmlaef blendibeing prepaierimy qonetiaingcrtiisasttessar i ng
an extract of a natural organic fertilizing material and conbi ni ng the
extract wi tiquid festiliders,zieagh sprepamedc by sprepating dr extrast ef salatbta srgahic

and 1mi xtures of water soluble salts and the liquid fertilizer blend being

prepared bfertilizingndterigl &id aRbiningthd éxidact Withld fertili2irty sWtRtindy Selaced by
preparing an extract of a natural organic fertilizing material and

combi ni NG WatérGSIublb g drdl bleds/St yaf B3I Saltiel ected from water

soluble salts and m xtures of water sol uble sal A met hod of
fertilizing a plant, characterized in that the nethod includes the. step of
applying to.a plant a fertilizer which includes oxi-fulvic acid, the

L e 1R Sl Y bkl g o 825y Lt ™

fertilizing a plant, characterized in that the substance or composition comprises a
carrier and oxi-fulvic acid as an active treatment agent, .the carrier comprising one
of a liquid fertilizer and a liquid fertilizer blend the liquid fertilizer being prepared by
preparing an extract of a natural organic fertilizing material and combining the
extract with a fertilizing substance selected from water soluble salts and mixtures
of water soluble salts and the liquid fertilizer blend being prepared by combining at
least two liquid fertilizers, each prepare-d -by preparing ‘an extract of a natural
organic fertilizing material and combining the extract with -a-fertilizing substance

selected from water soiuble salts and mixtures of water soluble salts.

~’ 14. The use of a substance or composition for preparing a treatment agent
for treating a plant disease and fertilizing a plant, characterized in that the
substance or composition comprises a carrier and oxi-fulvic acid as an active
treatment agent, the carrier comprising one of a liquid fertilizer and a liquid fertilizer
blend the liquid fertilizer being prepared by preparing an extract of a natural organic
fertili;ing material and combining the extract with a fertilizing substance selected

from water soluble salts and mixtures of water soluble salts and the liquid fertilizer
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paw: 03 APR 208



bei ng prepared by préparing an extract of a natural-—organic fertilizing

from wat er

soluble salts and mi xtures of water

yraterial and combining the extract with a fert’I I zi ng subst ance sel ect ed

liquid fer
fertilizer

organi c fert|I|Z|ng mat eri al

tilizer blend being prepared by conb

HARABCAREAREY S 7 o

s, each prepared by preparing ¥h extract: of. 534~ . a natural

and conbining the extract with a fert|I|Z|ng

subst ance blenddieing praparethby cogdlinibp et dedst swarluid fertilizess, cfachatrepaal bibl e

sal ts.

17. A nethod of meking a substance or conposition for

fertilizi ngreparipgaart extrabtbfict asturedoiganidfdrtititing mréatesid! and| codeisininetisd ep

of conbi ni
sel ected f

organi c feg¢

ng oxi-fulvic acid and a fertilizer, the fertilizer being

BRI WitRTa RrliliAhY SubRhhéd b&BEtAWord M@kuubreeééué drcBmpRLRRd the
liquid fertilizer being prepared by preparing an extract of a natura
waltgg Hl@ts%ft‘sal and conbi ning the extract with a fertilizing
sel ect rom wat er soluble salts and mixtures of water sol uble

subst ance

salts and the liquid fertilizer blend being prepared by conbining at
two liquid fertilizers, each prepared by preparing an extract of a natural

organic fertilizin -
gani ‘iél 'z hg A prophylactic method of treating plant diseases and fertilizing a plant,

characterized in that the method inc(ud_és a step selected from applying directly to
a plant and applying to the soil around a plant a substance or composition. which
includes a carrier and oxi-fulvic acid, as an active treatment aéen,t, the carrier
combrising one of a liquid fertilizer and a liquid fertilizer blend the liquid fertilizer
being prepared by preparing an extract of a natural organic fertilizing material and
combining the extract with a fertilizing substance selécted from water soluble salts
and mixtures of water soluble salts and the. liquid fertilizer bleﬁd being prepared by
combining at least two liquid fertilize;s, -each prepared .b'y preparing an extract of
a natural organic fertilizing material and combining the extract with a’fertilizing

substance selected from water soluble salts and mixtures of water soluble salts:

“16. .A method of fertilizing a plant, characterized in tﬁja_t;:-_t_he method includes the

step of applying to a plant a fertilizer which includes oxi-fulvic acid, the fertilizer
comprising one of a liquid fertilizer and a liquid fertilizer blend the liquid fertilizer
being prepared by preparing an extract of a natural organic fertilizing material and
combining the extract with a fertilizing substance seléct'e:’d-:-from water soluble salts
and mlxtures of water soluble salts and the liquid fertrhzer blend being prepared by

combining at least two liquid fertilizers, each prepared by prepanng an extract of
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material and combining the extract with a fertilizi-ng--substanee sel ected

fromwater soluble salts and m xtures of wat e salts. 18. A
substance or conposition for fertilizing a pl ¢ HHI! \rull din that the
substance or conposition includes a fertilizer, QX ' acid, the

fertilizer being selected fromone of Eal quid fertilizer and a liquid
fertilizer blend the liquid fertilizer being prepared by preparing an

ext r act ofa@aﬁa&alhpaq;arwgaﬁil@nfsemamaiiaﬁg GApRIPING) thereiktradslith & detifieing
extract with a fertilizing substance selected fromwater soluble salts and
m xt ur es o$ubsiamce seleatedefroml weterrsdlutie shitgjand nisturés of evatpt soldblecsaity.
prepared by conmbining at least two liquid fertilizers, each prepared by
preparing an extract of a natural organic fertilizing material and
€onmbining the extract with a fertilizing substance. selected from water

sol ubl e sai¥s aMAnBiHDdbEMakingad BUbSRNEE!d Edthpésition for fertilizing. a plant,
35 1 9. The use of a substance or conposition for:fertilizing a plant,

ot fctaReb e Ty O e AIBER St i 5

fertilizer, gduder, 'tHY SreiSos blihf Heidd&d Fo Sne of a liquid fertilizer and a liquid
fertilizer blend the liquid fertilizer being prepared by Eb'ke"paring an extract of a
natural organic fertilizing material and combining the extract with a fertilizing
substance selected from water soluble salts and mixtures of water soluble salts
and the liquid fertilizer blend being prepared by combining at least two liquid
fertilizers, each prepared by preparing an extract of a natural organic fertilizing

_material and combining the extract with a fertilizing substance setected from water

soluble salts and mixtures of water soluble salts.

18. A substance or composition for fertilizing a plant, characterized in that the
substance or composition includes a fertilizer and oxi-fulvic acid, the fertilizer-being
selected from one of a liquid fertilizer and a liquid fertilizer blend the liquid fertilizer
being prepared by preparing an extract of a natural organic fertilizing material and
combining the extract with a fertilizing substance selected from water soluble salts
and mixtures of water soluble salts and the liquid fertilizer blend being prepared by
combining at least two liquid fertilizers, each prepared by preparing an extract of
a natural organic fertilizing material and combining the extract with a fertilizing

substance selected from water soluble salts and mixtures of water soluble salts.”
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liquid fertilizer being prepared by preparing an extractof a natural
forganic fertilizing material and conbi ning thiuﬂ”mﬂ I "ljl"ﬂ!{ ertilizing
subst ance selected fromwater .soluble salts a A2 Rl er sol uble
salts and the liquid fertilizer blend being prepared by conbining at |east
two liquid fertilizers, each prepared by3%reparing an extract of a natural
organic fertilizing material and conbining the extract with a fertilizing
subst ance éeﬁecﬁbﬁ%ﬁcﬂﬁ%&' taggt GbFRMOLF 'Q”gﬂﬁ? ’Q&'W alept. wheeactedzndupl e
sal ts. 20. The use of a substance or conposition for preparing a
fertilizer in ghatf thet sulisiange oprampgsitioRdneludes pAedilizer andoxi-fldvis arid.athee or
conposition includes a fertilizing material and oxi-fulvic acid, the
fertilizi ndeniizarbeihg beleatpdfedmained ffa lquid fertilider and lai lgquidifertlizer lbierel thend a
liquid fertilizer blend the liquid fertilizer being prepared by preparing
an ext ract tighidfertilizef Béing pespiired be prépdririgh ¢iiaet bba natilalrghnib fedilizing

extract with a fertilizing substance selected fromwater soluble salts and
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extract of a natural organic fertilizing material and combining the extract with a

fertilizing substance selected from water soluble salts and ‘mixtures of water

soluble salts.

20. Theuse -of a—substance or composition for preparing a 'fertiﬁze:r for fertilizing
plants, characterized in that the substance or composition includes a fertilizing
material and oxi-fulvic acid, the fertilizing material being selected from one of a
liquid fertilizer and a liquid fertilizer blend the liquid fertilizer being prepared by
preparing an extract of a natural organic fertilizing material and combining the
extract with a fertilizing substance selected from water soluble salts and mixtures
: of water soluble salts and the liquid fertilizer blend being prepared by combining at
feast two liquid fertilizers, each preparéd by preparing an extract of a natural
organic fertilizing material and combining the extract with a fertilizing substance

selected from water soluble salts and mixtures of water soluble salts.
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