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SUBSTANCE THIS INVENTION rel ates to fertilizing. It
relates, in waovasst ar, to a met hod of maki Ag:a |i qeetusseniikti zi ng
material, to a method of making a liquid fertilizer. blend, to a
1iquid fert|I|Z|ng material, to a liquid fertilizer blend and to a nethod
of 5 fertilizing a olant Accordlngtoaflrst
aspect of the i nvAIMEIH g Yy 6 UBSTANﬁEkl ng a liquid

fertilizing material, | u the eps

preparing an extract OWQN %efaéeég? Egm Slgfe? ?fnﬂ' particular, to a

conbi n: ng t meetesdtofandking 4 Hquid feetlliﬁdgl mater@all S0 shalkicos rﬂaﬂmg a liquid fertilizer The
nat ural organi ¢ Jmaterial a. tura (6] IZII’]

mat eri al . ﬁil’g "ﬁ’a‘f’lfrléqmcﬁ of: "" ?’?ﬂ {Fﬁ%g ga‘l:\eng g‘ﬁﬂ)l"ﬁgs | t

may; for5 fertilifingaplagt. be manure or dropp| ngs such-as sea-bird guano or
chi cken manure. tract nmay be an _aqueous extract.

Thus, preparing the e&‘f“Pﬁi’:‘fgthaﬁm”Peqﬁ%&ﬁéﬂvﬁP%n‘B‘?‘@Wﬁ"'ﬂ‘iﬂt%@'& pd ghy

i ncl ude t he pgkpg ﬂiquaﬁﬁﬁmgnﬂateﬂdn&h@ﬁmwhmmg%&stépé off ertilizing
material with water in an aqueous mixture by admixing it with water to

produce an aqueous riBFERAFIRE &% RYIERCHPh R natyal piganin mateipdcandand i nsol ubl e

materi al and agdommnﬂymeexﬁctmmaqe&hﬁnﬂ&s%&- Instead, preparing
t he extract may include the ep_of extracting the nat ur al organi c

fertili2Png material Therngtuss WGW%M%H nefura) organic fertilizging i n an aqueous
t Th t
m xture. TheReae Wné&ﬁd&ﬁkﬁﬁﬁﬁeﬁﬁ%ﬁyﬁﬂ& ni ag&é{:ﬂg aﬂ%ﬂ%/fogypo assium

hydr oxi de. Typi caIIy t he ampunt of base us mass
based on t h&xample beyeanurecor drappingy puch p gea-Hirsk guanc ppthickert oranure, aqueous

m xture of 200 Eickract SR LR IaR ::%18 tgﬁ ] Lal n| c
mat eri al and 10000[ e?ﬁe OFA 2 ool SS|13ll;"rl1s’ ro% g’e In ag anmount of
about 300- GWIWQNﬂWWen@Me Hlbmsfextractmgttlmenaluadearm conpri se
about 145- 3 R hNe ABRAaINAREHate in! eous
sol ution and %i% %at ural organic a?‘”aq{; ?‘?m ng lrlrgg‘i%r K1 g}??ﬁ"g vﬁagegq‘gf pot assi um
hydr oxi de r produgesan aquepm@nwmmammgmmm iphasé land mplniﬂumatemﬂt ure to about
40 i f about Bt m_h 20 s used an to about 60
I f about 3, 8‘39 ?%‘r!fm%gér ga‘ po a55| um re%ag‘f‘gé’“ s@?fyw Iy t he
extracti on step of)cndmﬂmgzltmmtarapbtgaﬂm aﬁémhm:;g matenal wifh an aﬁu&ms Bﬂutxon ofa
The pot assi Xi-fde rese n.t xt.ure, al so
serves to hyaro #yse pr{(;)Qt e?“ﬁ{srgp?@sg#f e?ﬁiﬁ?ﬂ’gmﬁ E‘d?a&?‘hs
Typi cal 2¢ apetassium hydroxideo 'ﬁjfpldaﬂE t@raﬁ@nﬂoﬂﬂa&ﬂﬁd is atboiilyldS-@,b%Slﬁ}dmas'Ehe base
g:—IEETaI( deJL :Eg%% ?het off %l%e (&e m/v). Thus for example, for an aqueous mixture of SUBSTI TUTE

20000¢ containing 10 tons of the natural organic material and 100002 of water,

potassium hydroxide in an amount of about 300-600g would typlcally be used. Thus

the base may comprise about 1,5-3,0% by mass based on the total volume of the

25  aqueous solution and the natural organic fertilizing material. ) The use of potassium

hydroxide results in a temperature increase in the aqueous: mxxture to about 40° if about

1,5% (m/v) of potassium hydroxide is used and to about 60° 1f about 3,0% (m/v) of

potassium hydroxide is used. Typically the extraction is conducted at a pH of about

50-6,5. '

v 30 The potassium or sodium hydroxide present in. ie-.aqueous mixture also

jer)

serves to hydrolyse proteins present in the mixture to axmn acxds. Typically about
60% of the protein present is hydrolysed. The base also al_ds__,lp_the extraction of
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carbon containing material fromthe natural organic material. Typically
about 80% oiwo 9749651t he carbon containing material presenty, d-lfg, shPfzRat ur al
organic material is extracted. The chel ation effect I scussed in
further detail below, is also enhanced py the presence of pot assi um
or sodi um hydroxide. 5 The extraction step may be carried
out at an etRvei ahitalrEIMaRHdl fom the natural orgdY mdtéal. CTHAEIG abbit sWJéﬂ ed out
‘at a tenperature of about 60 - 90[err]C preferably about

85[err] C. TH® casbep senisiping material preseptein thy patwral ergamic paterial 'pemsadofThabout 15

- 40 BllefitibR $fect, discussed in further detail befoWe RP&1L \EhhhitRd B et £ ncl ude,
after the extraction step, the step of 10 renoving the insolu e rraterlal
fromthe aqmwfﬁﬁmhé‘%duce an agueous phase. The |nsol ubl e

mat eri al gmay be reno
order to separate the %ﬂ?é§hﬂ]e&r% fmg ew#%%%%&r%#ﬁe aqueous phase
and passi ngmay, for example; be carged,outab a tempseage of abdut 69 - BOYU; praferahly aboute a

{11t er ed_ aaypoys- AR exoH sBhihy bo corBbul bl s soibd BPUSTRS P T2y be

used to separate the i eria aqueous m xture.
Preparing tménuwest ract may include the further step of partially

Typroatly the o o e Rl BT iR RF e R B RSB LR o

to prodi@e, removingtthainsolublé matrial from tiecagoerus miktarzge prodate n ﬂfue&’u% phaseThus,

t he net hod ude the st of ¢ entra t he, agueous, phase
until the eﬁé/g'é‘p&h 5’"@‘3 oﬁgﬁ“}oy PPE g""d’% éﬁ%ﬁ‘f“ﬁﬂa °WFE'H
this ratio oxsiexamrnemmd;heelmﬂeoﬁﬂnaiﬂsglublbhnﬂnemwm ﬂc{uemsl;ihaéeeme p&sﬁ:@orat ed

and | ust suffl e W | | erra di gsol ve st e sol uble
material intFRINE %@?ﬁm‘ygﬁa llmpress ‘8’%)?9?6837 Vﬁ“@fal ly
have a di ssaﬂwﬁﬂerssﬂitahlbmeﬁﬁd may bai:seﬂbﬁwépaﬁ'&%le insolublefha@rial ﬁﬁm the

The ferggl I zin sub tance may be selected fromwater-soluble salts and

m xture ble salts. The water soluble salts my be salts of
metal s sel ect ed’répaﬁm ﬂxhex@couﬁyw\ﬂb tﬁdﬁhﬂd&ﬁep&ﬁlpﬁhhm nmagnesi um

pot assi um anmmon tLhe | i ke and anldons sel ecte tr?gmthe gr oup

consi sti ng S‘fap?ﬁ“‘f‘?%?' mn‘é’é‘g?téﬂge 9He0Ys Rhase to produce; Bhtee and the
like. 30 filtered aqueous phase mrw@hmuatb@uﬁntéﬁatprwuw ahfaﬁuawm asol ubl e salt

or m xture of, wat.e | ubl e I'ts y inclu etheplor step of at
| east parti &?’P‘S}‘ﬂ?@%‘ﬁl'ﬁ% %41'119 {'i@‘ﬁeﬁ' %@ y incl PB%"‘W?’(‘E&F%S of water
sol ubl e2eal & ag Gedﬁﬁlgﬂ’se uftilake @itfactas %tcaxlbﬁﬁﬁﬁmgéﬂxhh@bf &tsbhm :0N vaed

SUBSTI TT SHEET ((RUL
this ratio s aclneved essentially all excess water will have evaporated and just

sufficient water will remain to dissolve most of the soluble material in the extract.
The extract will typically have a dissolved solids content of about 35%
(m/m).

25 The fertilizing é_ubstance may be selected from water-soluble salts and
mixtures of water-soluble salts. The water soluble salts may be salts of metals
selected from the group whicl;i-includ&s calcium, magnesium, potassium, ammonium
and the like and anions selected from the group :consisting of nitrate, acetate, chloride,
sulphate, phosphate and the like.

30 Combining the extract with the water soluble salt or mixture of water
soluble salts may include the prior step of at least partially dissolving the water soluble
salt or mixture of water soluble salts in water to obtain an at least partial solution and
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conbining the at |least partial solution with the extract. The conbi ni ng
step may wodmésade heating the resulting conbi nati on twcrmssrgigbout
further dissolution of any- undi ssol ved fertilizing substance. It may
I-nvol ve the further step of allowing thesz. conbination to stand for a
period of about 24 hours. 5 - Prior to conbining the

sol ution of fembiningzhegs leasbmﬁai@el(:ﬁt)n mth thetelx&act. The cambiniag step mnayr oduce t he

Fiquid fertili ial..the tio he .at .l east artlal

sol ution may"lfi ‘%31?%535 ‘E?B‘HF“%? efldj %%‘E@nﬁl § upon the
solubility undissolved férﬁlufmg iubktaﬁt:leﬂgt mgbﬁ;‘waneﬁxc further step of allowing the ~ For
exanple, in the case of l.ci um né fs. °th‘{] cal cium acetate, the 10

concent rat i offoREpataD 1gs E‘H“aﬂfﬂﬁ /[err], preferably about 56
g/[err]. kn the s @0 afmmﬁ@eﬁlsumnm bf RitBizind Suisknes)witd fhen may be

Oase of ot agsFHHIoRRYoe dhe [ eeilising oGtk e conbenmagetof bt S, MASEN phat o
the concentr g§ufiéh wb@se&eén%s& BhYe and80 g/ Bepthdig upbn the solublht}pr ef erabl y

about 75 g/[eer]. In the case of anmoniumnitrate, amoni um sul’ phate and 15
urea anmoni uef fheferilizing Rabstaateeent r at i on may be between about 85 and 95

o/ [err] - pref er alpoy eﬁ&?ﬁwé, 11991e§./a£ee6ﬁch}cm¥ﬂ‘mhﬁ't€ ahdeflcith ARAQAHEDNI UM
phosphat e, di anmoni um ate, nonopot assi um phosphate and
e e bt 5

di pot assilim gerssairalion may and @4 e/¢, preferably gba tabpte 30 and
40 g/[err] p'&%%%ﬂesﬁﬂ?ﬂhaﬁ%ﬁhgée&) &Fuon may be betw tween about 33 andE?%llVOl une

rati o between the extract and east ‘parti solution o
fertilizing preferabineboutd§y gfe laﬁbmasqoﬁtpotassmm nitrate, potassium chlotidhe net hod may

I ncl ude the H}g{ﬂ r t end with the
extract and H‘:‘[ ert “ﬁ{ &@; e tﬁ@f)ﬂﬂt ance. @?e%mg%@%gnnd&s@lsesnapdgpg}d may
i ncl ude el ermrﬁfqalﬂnmu @8l gftc dmthéreasepHaypmoninu itrate; laonhepium swiphateapder
manganes E&ME% f or nore
t her eof . q?’he m cr 0- nut rient qg% qﬂﬁ%{’ﬂa{i‘i}%b%%bﬁﬁ i{% mgr%ﬁyc\ﬁerrser ve
Col | oi ds (Pt pyeferably mbant 90 g/¢. In the case of monoammpinini phosphateo diammonives to a
met hod of ma I | Ubstads SEsio tep of
conbi ni ng or 5B%hgl r%&a @é&iﬂ'{ \%%ﬁ{el qu?ﬁ’(g*ass"fm P}ﬁgﬁha(i@ﬂaerl&ll %e %fys each
prepar ed accobe betmger aboirh0 ansk 400gl! preférably abdne 8D . descr | bed.
The net hod may includ ni ng bl endi itigs 30
of the liquid fertilizl ﬁg% aF%tw ’gﬁgpméq%% {C]B%lél a{% F
pl ural it poof fértilizing substare may be z&uiuslt.ﬁnces each present in a pr edet er m ned
anount . hus t ho be used to make m xtures or
bl ends, each The me“md may lmme“de em"% °§@W%@%&LE 26)
blend with the extract and the fertilizing substance. The micro-nutrient blend may
include elements selected from the group which includes zinc, copper, manganese, iron,
molybdenum, boron and mixtures of any two or more thereof. The micro-nutrient
25  blend may be BMX supplied by Chemserve Colloids (Pty) Limited.
The invention extends to a method of making a liquid fertilizer blend
which includes the step of combining or blending at least two liquid fertilizing
. materials each prepared according to the method as hereinbefore described.
The method may include combining or blending predetermined quantities
' 30 of the liquid fertilizing materials to produce a blend containing a plurality of fertilizing
substances each present in a predetermined amount.
Thus the method may be used to make mixtures or blends, each
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cont ai ni ng predeterm ned anmounts of different fertilizing substances,
sel ect ed t owgyriao6s1 for exanple, the requirenents of ﬁ-‘fﬁﬁf’fﬁhf#' ar type
of crop or plant or the requirenments of a particular kKind of crop or

.plant at a particular stage of its growh.

Surprisingly, the Applicant has found i Rat “the nethod of the invention 5
al | ows a bl gpilaiftg iprélidictnin@] rhbunts TR fhrdilifind ybBindal SERLESRkCh bl end
"cont ai ns fertilizing substances which, 1f they were nmerely dissolved
in water, wii ssamBlenthe pequirements ofoasparticylay typecoficenpnertrilant oo the gequirements t at e.
So, for exagphSartidulhd KiHa 8 £8h bi blagd g};m; | its grsvARt @i ni ng cal ci um
prepared in ac?or dance with {,hebrretfﬁo o‘:ﬁ{atgéﬁen?/fenr?t% on, can be

bl ended with anot her Surpfisingly; thet Applieant dasfound that the arethaid rvif tig, infentioexanpl e,

Cal of om Su1 et bRATLFdlic ARRARRRRA UW ol SRR P " ' "

The i nvent i &tilizngswhstances whichojfiitheyfwere mierelyi dissolved @ water, wadld iofmatcor dance

with the ne . P&E’FF escri.bed. . Th
i nventi on e%}glggg@e ur IQI?SE?@%%Q%?%UF%‘ g&%’f"ﬂﬁ%é#‘%ﬂ"éﬁ‘&“’ﬁ%éﬂf%ﬂ&
accor dance wortdining calpiumh prépared imeaceondanet ovith themethod ofithe invention, can be
The inventi t.end further. .10 a net.hod of .fertilizing a plant, the
met hod i ncl 8 f'%)é @%‘egnsc’fh 5’;’)E'é‘flsg%%ﬁzy‘?%ﬁlan%’&aﬁ‘fﬁmﬁf“&nf°'§ﬁ"%‘fl?’é$‘f’?"géte’armunt of a
fertili2@r sulphate radagimnate wWithounthé expiected pretipitition 0 cAlTuM! subbhiite, Aafkidnh QUi d
fertilizer Bﬂo%%grswll‘lc%n?icgrlggga&re descri bed and m xtures of any two
of . ’

or nore thefe In the case of fruit-bearing citrus
trees, the method mayTherimvention expaidy ko liquid fertilidisy MitetiAlGndde it hécordafic
material or_lLiquid @e ti*)i z.e%fbl snd. means of a knapsack spray, by
roodirrigg't‘+ f m “E)%seeﬁ%'ﬁ g Fsé“ﬂ n, by mcro-irrigation or by the use
gf a drip syst _él’heinve]fltion extends, ﬁzrﬂ%er, 'tora]z 1Rl feRiliREH Bl&Ha dlzzxﬁleriﬁ‘l” descri bed,

wa exanple, wth reference { t he acconpanyin anpl es.
Eg/(AI\/P{E?% &2 Ralice Wi the i *h?"&éé‘e[‘éfs‘ﬂfb@ﬁar err}t)heyex'?r act ,rrpchi cken
manure (1kg) was addefhetifiventidrogxtends, furthel, t5[aghéthdd e ¥ertilitifg Aipkdnt!the WaS heat ed
to 80C, with ﬁtir.rin or 30 En;p?utes. The resulting m xt ure,

conpri si ng 4 dnsd % 8P of apniviug fo thr plaptancstfestive ampuntof afertilizer ough a 30

cyclone to seesddfiem iligsialfediligingiakibl land HQWY Fé81iAE: Blehdsas niRREbABHEOUS phase
was t hen l? sssd t hrough a filter-press to renove renai ni ng suspended
sol i d mat er Aggpribed and mixtures of any two or memg dheseafy act was produced by

concentpating the filth@Ke s IPaiBeaRlig eftrut Brees, the method may include applyi
SUBSTI TUTE SHEET, (RULE 26) . o g N € me nay include appiymng
the liquid fertilizing material or liquid fertilizer blend by means of a knapsack spray, by

flood irrigation, by overhead irrigation, by micro-irrigation or by the use of a drip
system,
The invention is now described, by way of example, with reference to
25  the accompanying Examples.
EXAMPLE 1
In order to prepare the extract, chicken manure (1kg) was added to water
(1,5¢) and the mixwure was heated to 80°C, with stirring, for 30 minutes. The resulting
mixture, comprising an aqueous phase and insoluble material, was passed through a
30  cyclone to separate insoluble material from the mixture. The aqueous phase was then
passed through a filter-press to remove remaining suspended solid material.
The extract was produced by concentrating the filtered agqueous phase to
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a volume of about 1[err]. The extract had a carbon:nitrogen ratio of 24:1
and cont ai neglp emgees1about 35%¢ m ) di ssol ved sol i ds. PCT/US97/11127 In

a separate run, potassium hydroxi de (50g) was added to the m xture.
The addition of the potassium hydroxide Jesulted in an initial tenperature
increase to 5 40[ err] C. .

EXAMPLE 2 4 volume of about 1. The éxtlattChédd dafbiohinttfogem@itioaf 24:1 ahd comiinédri ng t he
fertilizing substance cal cium nitrate was nmade as follows. A solution
of cal ci um nehopk3Ye(mim) distgivedsalidsy di ssol vi ng calciumnitrate (53g) in

water (100 nt) to prOqlh'ﬁﬁep%ra‘é@}uﬂtﬁo%sibﬁ\ﬁyaﬂjxﬁﬂﬂ%‘}%ﬁﬁﬁeﬂ%ﬂﬁfmﬂcﬁm. 53 %
(mv). The solution (100 nferr]) was  then admi xed with the extract of

Exanpl e 1  The addifipn ofjthe potassipm hydroxide sespliad ja @n igitial temperature mGieAse B cal ci um
nitrate sl uaqo@n thus being 1:4). The resulting m xture was heated to
60[err]Cand 1eft to stand for 24 hours to produce the liquid
fertilizing material containing the EXAMPLEZ ng substance cal ciumnitrate.

I LA, O A G S o i s i 1

cal cium acetate (53 g extract to
produce a | i njtrate was made fag fallioivs.z Arsglutiat of raltiummitratd wasprepanesl byedissohving ng

substance cal ¢ci.um t . . i g
liquid ferti e nitreic gérsg)a‘ln(gmééono Q %’lpé‘r’\dd‘é?ja\i’\?'%[ﬁ& Fadhn el %dqudu’f;
fertilizithg Shtem/s).sThosobpian ¢t00ans)deaschénbaithiked| witl) the extragt ofExample 1
nutrients,

f Qr.m tad ) ] ' | §.45Ui ted
Fo ther oqui {49Rab s b rvshidy el B Al babfun Hile ikibn Wk Boing 147
liquid ferti Theresgtingnixtiralwas heated th G02C dnd left toistant] foir 24 diptrg to produce the a
cal cium sourge,. . through an.irrigati temor . as a.foli feed to
over come ﬁqmgtﬁli'ﬂggcm@ﬁ??!i W%g‘é‘ﬁﬁﬁ"r %@1@?" %ﬂ“&%fael%‘%f'élﬁa&anpl e by | eaf
aE?(i\:\/)léﬂES) t2 gat may OCCThe process ofAd-mml :plg_zgii? rgremied ngngﬂﬁiaﬁli;ihlg substaneet . he

) iquid. ferfilizi ri cont aj.hi ng the

fertili zs’?lg calpjup argate (53 2) and ths seme Jues 3{ ga%%nq%ﬁ‘gaﬁcg?%ﬂr%g cefao\ti@é‘\i/]vs. A
sol uti on(gf5 f?ﬁlm Mitesidl tcbrggiainyalie ferﬁlizingrsﬁmmbechldigmdé?m! Vi nﬁ nmagnesi um
nitrate g) I n wat O nt) tO pro €.,a. . ut 1,0 Vi nd, a
concentration of 35%?15}? U Mﬁwﬁ%ﬂﬂmﬁ%ﬁ @%ﬁsbe{]’ﬁeélﬁeawah _
admi xed Wi t hofhbeldsd ferelizify mida{peepired 49 Qesoiied below) | dtevitibdther duatenesen t he

extract and the 3 calciumnitrate solytiqgn. .thys being 1:4) an he
resul ting mi % forme afseilizerhlend pr Sertilizer f’@‘f"’h is suited &&ﬁd?ﬂ”g" Bt’tT)P%ﬁﬁﬂgcélﬁe

liquid feptibiohi e ERichi-cntai@iY Rjuid Ratilizig thatkrial birg indad; eaise dieecty,
ragnestum i Lg atca(aaléium 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 3
25 A liquid fertilizing material containing the fertilizing substance
magnesium nitrate was prepared as follows. ' A solution of magnesium nitrate was
prepared by dissolving magnesium nitrate (35 g) in water (100 m¢) to produce a
solution having a concentration of 35% (m/v). The solution (100 m¢) was then
admixed with the extract of Example 1 (406 m¢) (the ratio between the extract and the
30 calciuni nitrate solution thus being 1:4) and the resulting mixture was left to stand for
48 hours to produce the liquid fertilizing material containing the fertilizing substance

' magnesium nitrate.
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The magnesiumcontaining liquid fertilizing material can be used in

bl ends, as ¢rpejbdpd above, directly through irri gation SyShi gﬁ 9{7 as a
foliar feed in the case of magnesium deficiencies in a plant (for
-exanpl e as detected by tissue anal ysis)

EXAMPLE 4 5 A liquid Bartilizi ng material containing the

fertilizing substancerfa}gasittileontaining 1 qba,g%%%h»ﬁsna{egga&s%e%df()' lows. A

‘sol ution of {)ot assiumnitrate was re a I'ssol'ving pot assium
nitrate 1kg biepds, a3 descrilpdabeve; FH@GIYWOUEMSHOI] ysteims lor eea fialiar feeld isther r i ng

f 5 - trat f, 62,5%
(. The CueeF ERghufl adhuieieids Al bl 3 SIS S QRS Tk Gy D) e
extract of Exarrple 1 (400 nferr]) (M_atlo bet ween the extract and

the pota S|umn|trate 3 the liquid
fertili 2|§ng mat eri al coﬁ{"gltfénrﬁ"""é]ﬁ%tefq% % egeﬁ@k&%ﬁ‘,‘gs%? Belassipn

nitrate. nitrate was prepared as folloﬁse ApmmﬁﬁqufotaEsimitﬁtéwWep'af&Qﬁt ed twce
nore using,

he f t
chl ori de anglsgo?\%aéé?mﬁ{%hmﬁtl&gt'?'n%f“r‘?’g%@dgﬁlez%g 939%3"55 ?‘gﬁ%ﬁﬁg“c‘?‘f ?Psfg;‘g)(rjnuce
liquid fert fﬂnsﬂ ggmnntesrto aimlum!ahnilmrig;vm@e cinﬁvemtrdﬁoa o 62,5%Q /AN CERe 15
t | de i um sul pha ectiyve
The pot assi LB ol 0 PRY W4 MEchy Puf i e of Eredile £ 400501t ded

Wi th ot her tatigbethees i éxltrmrigd R kel St nafat@smtioﬁ M bep 19636 bidafick above,

or used on own and l'i.,ed through irrigation systens or as a
foliar fee d{h %1qu1d fertilizing matena? E(gmtmng the fem"(l]lzmg substgance potasggg\mqt_e 5 20

Aliquid fertilizing mtmdefslof@:aﬁ\ lem%kﬁ&teﬁ%fcbhﬂ&é%gs%ﬁé 04¢,

anmoni um ni e ar ed as fo 21% (m n?l solution of  anmmoni um
nitrate (10%‘??{’%‘!‘?‘1‘% {ﬂﬁn@wm‘e@w phats inthe same (400 nferr])
(the rati.o quantities6ipr&iRide hJi\ﬁd Portilizheg maRMald @&i\t&?ﬁi@ﬂk%xﬂhhé Lution thus

being 1.4) and the resulting m xture was left to stan or 24 hour s

to prodﬂn e P%ﬁ%fﬂﬂ‘@eﬂ"f‘ﬁ‘aﬁ%mﬂm@rﬁem“wly containing the fertilizing
subst ance ammoni um nithediofssium-containing liquid femlmng Ba&nﬁ(s?g t Qéndiéa”p' e s
erti

O

was repeated_ {w ce nore using, respectivel 'zl ng

subst ances ef fiawd Ifﬁﬁh%‘ég materials 9n %‘t{lm deseribadAboven dr used an its

amoni um ni biwiafid asplied 1B6GEh(iFgaliors §/stélis OF ad Qfélﬁﬁfe%?m? quantities to produce
l'i quid fertilizing materials containing t ertilizing substances
ammoni um sul phate and urea 30 amEXAMBLE$rate respectively.

The ammgi um cont ai ni Hgmg’%% bl ended

w th ot hgr l'iquid fer!'?;gl | g?ﬁg%{‘ferl a ? or trﬁ{ iée?]l{llfszﬁgg escri bed above,

or used on Ammonium nitrate was prepared as follows. A 21% (m/m) solution of ammonium
nitrate (100 m¢) was admixed with the extract of Example 1 (400 m¢) (the ratio
between the extract and the ammonium nitrate solution thus being 1:4) and the resulting
mixture was left to stand for 24 hours to produce the liquid fertilizing material
25 containing the fertilizing substance ammonium nitrate.

The process of Example 5 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 liquid
fertilizing materials containing the fertilizing substances ammonium sulphate and urea

30 ammonium nitrate respectively.

The ammonium-containing liquid fertilizing material(s) can be blended

with other liquid fertilizing materials or nutrients, as described above, or used on its
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own-through an irrigation systemor as a foliar feed in prescribed
quantities. wo 9749651 - EXAMBCcRuS9m1127

Aliquid fertilizing material containing the fertilizing substance
nonoamoni um phosphate was prepared as follows. A 30% (mm solution of 5
monoanmoni um phosphate (100 nferr]) was adm xed wi th the extract of Exanple

1 (400 m&&@h%h&gﬁﬂd Qst@xﬂtdf%ﬂ f&lﬂ? f&&tnﬁ PreberBd qhdd@riggonoanmmoni um

‘phosphat e sol uti on hus bei ng d the resul t| ng m xture was
mechanical ly stirred for 5 mnutes PLE eft to-stand for 48 hours to
produce the Iiquid fethleZfe?tﬂxzfﬁtiﬁt{térﬂl obitithin} e rib substanéeertl i zing
subst ance nonoamoni um p osphat e process of Exanple

6 was repeat @enqanm@@m RRosphatg weg, preramdess follawsy A 30% (nﬂm)esoﬂlémmqf i zi ng

subst anceg W
di pot aSSI um p osp at e, as %?%ﬁfﬁ ut Fl%ﬁ&ﬂﬁ%g‘ggﬂgé% quantities
to pr od{40@ ) dhe datiochetween zhem}mmed ﬂulmonommnm@osnhetefsehmm i zi ng

subst ances d@mﬁ‘g 143 and the pm%%’ﬁosp Qg&gﬁm M% nggpot assi um

phosphat e. ate-conta nl ng | l'izing
mat eri al (s) lefino bendfor48dwurs to pwdmehh@hdnad férilhmngjmﬁtemalwbntzmg tmaterials or

nutrients aSg,C 1‘:;m§e§g&n§p&ogoa§l9m(ﬁun; ~requirenents of a specific

crop or area of on 1ts own I'rrigation systens or as a
foliar f#ed to over coffhe prooss lofiErarjdé 60wasm¢eaed(li'¢nrtimesa.tsingaemcﬁi&tyect ed by
ti ssue . EXAMPLE 7

| vsi.s). .20 . . .
A T aui o 1 or B PSR fobRAnSss Semmoniym. phoggpats, ogaRptsgf Phosphate and
pot assi um codipstassiungpHasphatel edchras al30% (mgmomdlaﬂonain thé s&raqq:heueé té 20kg) with
(40kg), ¢ ho Prousee R Eeuftung meledls comping ekl sibafoes g o
Exanpl e 6 ( 3plogpha) choRdpétadsiium phivsphaie anﬂpomsihml;imma(eﬂ 2kg), suppli _ed_ by
glh:nntaerv? Col ol ds (P‘rYaZ kosp ttee-gdntammé){lq &I(t:emhzmg%y?ﬁ gcagﬂa dolf %E&I i zer

A liquid ferith bieF il Mulvmg MRiteidd GChud¥enbiEi deicibed dbove to suxt the

-2

pot assi um cont ai ni ng | qui fert|I|2|n’? n&terlal &O“Eé} 20k t he
30  ammoni UTPRRERERISAL AGPPIRLFTEP CRATR P Y3eH G0 e OFP;t "8“5( 1kg) ,
t ges y ﬁ ahsCd folinCeld & dVeR@meipHbkipHaté Qéfididntcies (Yor a&h@rel a%Me@i:tecElsﬁl KRue 2
(7. 3kg). t eanalysxs).
20 EXAMPLE 7

A liquid fertilizer blend was prepared by admxxmg the
potassium-containing liquid fertilizing material of Example 4 (20kg) with the
ammonium-containing liquid fertilizing material of Example (40kg), the
phosphate-containing liquid fertilizing material of Example is‘kg) and BMX

25  micro-nutrient blend (0,2kg), supplied by Chemserve Colloxds (Pty) Limited, to produce
the liquid fertilizer blend.

EXAMPLE 8
' A liquid fertilizer blend was prepared by adm1xmg the
potassium-containing liquid fertilizing material of Example 4 (20kg), the
30 ammonium-containing liquid fertilizing material of Example 5 (61kg), the
calcium-containing liquid fertilizing material of Example 2 (7,3kg), the
magnesium-containing liquid fertilizing material of Example 3 (2,5kg) and BMX
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m cro-nutrient blend (0,2kg), to produce the liquid ferti er bﬂlend.

-Liquid fertilizers, ie fertilizers con;gining di ssolved fertilizing .
conponents in an aqueous medi um generafly cannot be produced by conbining

cal ci um contribBinilichebibhd (02ikBY 1'PloRldedhSlidtid RortliBBY biggd2er fertilizing
‘materials because of 5 ~the tendency of calciumsalts to precipitate from
t he aqueous nedi um Hoguidfertilizess, ie fertilizers gontaiping dissalvedfartiigngbe conbi ned, in

liquid ferti)i < W\ E&s‘g nmoni um

sul phate or EJ’rr‘i‘all nesi ﬁﬂrr\%%dﬁl% ateE Or,%eg%ﬁlbﬁ%@@%g&%d&g%d(%?%bﬁng

preci pi t at i eslcium-contaiziing fepttizingivaaterialsi with mamnpther fertiliving calecilsbegussphat e)
cal ci um rgfmeg i en a $0l uble,cal cium
salt is gpplﬂ}ee to-t f:c soﬁ@%é&wﬁiﬁg@%ﬁ% gagv%%df:%ngﬁfcxﬁnpg’

t op- dr essi ngalcinmesalis tanbbtcbeccombingd ip diquid fentilikaps, with phosphates; rstlphlates n t he soi |,

into insolu | CJ droxide. .This limts

t he avail abi?%ulglf ;8/? %@n# ﬂ"éﬁgsg %k?gﬁﬁ%@s%ﬁ%%orccgﬁgpﬁﬁ %egﬂsepg pl ant s

gr owi ng precipitatidneofsalcium plrogpletsi (fiorrexamplaias irivglciual piosphate) shlsiumar | y be
converted, i he sohl.. to artly-s | e agnesi um car bonat e or
magnesi um h?@?%’)ﬁ a‘e"ag%"‘f‘ SarPoRat, %‘%ﬁl hﬁ%?ls%gﬁlc'fg‘g”ﬁ%a‘%ﬁ&&&ﬁﬁ f the
sol ubl e 169 fiersxample ak h compreanta ppardssige, ithe sohdlesaidiun Salbbdatbe limted.
It is an advant .of the .ipvention descriped that [t provides a |iquid
fertilizi ngc?ﬁ'te%&ﬁé? W@#”@o‘ﬂ?‘%‘}b s°a?°é‘f"i‘ FT’B‘E’P}‘FQ‘“%@P& %‘“‘gﬁ’ui Snornal |y
woul d pr odudimits the avajlabéiity pf tietcakivni ofnhe edlyble calcitm\sall td plavd gR¥wing/V' t hout
bei ng bound,by theory, the 20 .. i cant, helieves that a chel ation process
t akes pl ace? ﬁ‘e\mﬁc esf“é’ﬁg‘fmat'ﬂg)gﬂ icgpngnﬁfrly conv?rﬂzg, indhe 591 30 g

subst ances partlyaolublRimsgnesiuns dEbARCE MmANEshas hBoliddw thahe Milastliydrgani ¢
mat er i aIl Thi s chel.ati r&ieprﬁ@ﬁss i s.beli eve;g to be responsihle for

pr event ilRg mﬂg“ﬁ?“é‘&"& SOPBIE PILDRTIYM S3ihip planti growipg dn HdS#80  ur t her

bel i eves t hiiimifehe chel ati on process also prevents the fertilizing

substances from being | eached fromthe sqil. 25 i . . . It is a
further advantage of W%W&?‘W&WP%GCW%‘M?\QMWd

amount s of gtifigng matekiblomhich Echtdins fediliitlg iHsRhées WhidkBirhAlyoh&d pRhdh&@ Provi de
a bl end - havi ng. predet erm ned amounts of different fertilizing

material s pPESHptes ifjperely dissolyed in water. Without being baund by 8reory dhei d fertili zer

bl ends wbi cApphicntbélfetss that al dhelafiGiiprobeBBRESHIRE in which aflich M Ghio @nts or to
the requirenents,_of a specific plant during different periods of its 30

growt h cycl the fegiilizing sybstances g, gollated by substancrs extractad; from the napural (prganieur i ng
their growt knaterial. This chelation process is believed to be responsible for preventing

precipitation from taking place. The Applicant further believes that the chelation
process also prevents the fertilizing substances from being leached from the soil.

25 It is a further advantage of the invention described that predetermined
amounts of different liquid fertilizing materials may be blended to provide a biend
having predetermined amounts of different fertilizing materials present. This permits
the preparation of liquid fertilizer blends which are suited to the requirements of
different plants or to the requirements of a specific plant during different periods of its

30  growth cycle. For example, some plants require certain nutrients during their growth
stage and other nutrients during their reproduction stage. The invention thus provides
blends which can be applied to the ground in the vicinity of the plant during these
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t hus provides bl ends which can be applied to the ground in the
vicinity of the plant during these
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stages. Furthernore, prior art organic fertilizers of which the Applicant
1is aware do not contain large amounts of micro-nutrients. It has thus
‘general |y beggpedepafifephdre] fricd 98 organid Rhilibéry 6f Which HigeAppliam isawdre dolabt pri or
-art organic fertilizers in qrder to, provide sufficient mcro-nutrients

to meet the $ontain largecamomisrof micrgmpirients. [t hag thus geneally heen pecegsary-o use,
advant age of Gl MEO hrhSihtSTSaEH PR abtRfanid feRilioats #P6rder doipaeviak fertili zing

mat eri al WhI.Cfv‘l includes relatively |arge amounts of mcro-nutrients so

that it is nefficies ajergrmptriepts to megisthe regpizements:nia Rartiedlap fype 19f Plapt Uit &

ffr L 1 2i 9 JPifbkidge s thOiEtioh AefFiBed M5 iRHRVIES £1ifli€ Ritilizing mAehifli ents to a
ant .

g which includes relatively large amounts of micro-nutrients so that it is not necessary to

use large quantities of the liquid fertilizing material in order to provide adequate micro-

nutrients to a plant.
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material, tygefekod i ncluding the steps of

. - gc'rmssmum
preparing an extract of a natural organic material; and
.conbining the extract with a fertiliziqﬁ subst ance. ' . 2. A
.method as claimed in aimi1, in which the natural organl c material is
‘a natural organic fertilizing matergglaims 3. ‘ A net hod as
‘claimed in Claim2, in which the natural organic fertilizi ng mat eri al
i ncl udes anl-mal dr opp method gHmaking a liquid fertilizipg metetialithg anethodiinguding O ai m 2,
in which prg Péﬁg dgr the extract of the natural organic fertilizing
material inc s the step of extracting the natural organic
fertilizing material poparingan extradtof amatupl otgasic material; end 5. A
met hod ag clainmed i ”cﬂ,ﬁm}ﬁg%heéxﬂa%ﬁl‘a m%{glﬁgsénlgg extract of the

2. A method as claimed in Claim 1, in which the. nat_ural organic material is

a natural organic fertilizing material. _
3. A method as claimed in Claim 2, in which the h_atural organic fertilizing
material includes animal droppings.

10 4 A method as claimed in Claim 2, in which preparing the extract of the
natural organic fertilizing material includes the step of extracting the natural organic
fertilizing material with water in an aqueous mixture. '

5. A method as claimed in Claim 2, in which preparing the extract of the
natural organic fertilizing material includes the step of extracti‘iig'the natural organic

15  fertilizing material with an aqueous solution of a base in an aqueous mixture.

6. A method as claimed in Claim 5, in which the b_ése is selected from
sodium hydroxide and potassium hydroxide.
7. A method as claimed in Claim 5, in which the base comprises 1,5 -

3,0% by mass based on the total volume of the aqueous solution and the natural

20 organic fertilizing material.
8. A method as claimed in Claim 4, in which the extracnon step is carried
out at a temperature of about 60 - 90 °C.
9. A method as claimed in Claim 5, in which the t_;xt_raction step is carried
out at a temperature of about 60 -90°C.

25 10. A method as claimed in Claim 4, in which the extracnon step is carried
out over a period of about 15 - 40 minutes.
11. A method as claimed in Claim 4, which includeg, ‘after the extraction
step, the step of removing insoluble material from the aqueous ‘mixture to produce an
aqueous phase.

30 12 A method as claimed in Claim 11, which mcludes the further step of
concentrating the aqueous phase to produce the extract.
13. A method as claimed in Claim 12, which mcludes the step of
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natural organic fertilizing erial includes the step of extracting the

natural organic 15 fertilizi 'Hﬂ 'ﬂl an aqueous solution of a base
i n.an aqueous m xture. %I, 'ﬂr" "mm' thod as clainmed in Caimb5,
|hndwh| cg thewb@s,@ﬁus sel ect ed f'rA\om ] '(; %od‘lI um h)d/dr OXICIdePQﬂgsgﬂiiﬁf\;I uhm ]
ydr oxi de. met hod as clained in aim in ich the

-base conprises 1, 5 - 3,0% by mass;pased on the total volune of the

.aqueous solution and the natural 20 organic fertilizing material .

8. conéent¥RtingOde a@eﬁﬁ@mﬂﬂ@eﬁ&mﬁm & Carbidi: lﬁiﬂogefi@at@@ﬂaﬁﬁﬁtl on step
Is carried out at a tenperature of about 60 - 90 CC

A nethod as ¥ hkimed in Caim5, in which the extraction step is carrled

out ;at a tenperature afmahei'ss diimedH €fafnl & indvhich the fertilizing substAhcdBS h0d as
claimed in daim4, in which the extraction step Is carried out over

a period of ssleigd frem watgrsolyblp galtsand mixturesiof water-soluble saltss et hod as cl ai med

in Oaimgt, phich inclugd@od &fdidied HECRIN §8Gh Whith the wateRidhible (i€ at €P Of
removing insoluble material fromthe agueous m xture to produce an
aqueous phagelts gimetalszelected from thergrawn Whish dneludenalaiiem, magnesivim motassiwmi ch

i ncl udes t heph U tnliafuns L&d’m{?&lng selected ﬁ&ﬂw%ﬁwﬁﬂ%mﬁm > cBQfése to

produce the extract. as Clalned i n Caim 12,

whi ch i ncl uckblpridpesulphate apd phosphate. SUBSTI UTE
SHEET ( RULE ) 6511 : . . .. .
PCT/ US97/ 11157 A method %Ql%éél gl éﬂum 14, in which combining the extract \fxfh i

concent rHx i rthe water sajubde salt grimistire off watert solublexdaltsintlutiesshe pricrrsteprofat leasgen

ratio of ab . . ; ned in Caim
1, in whi choé%neau?' ed?stsizlﬁn%lﬂhegw%ttefb%ﬁﬂrlecsghloé m'xmre%fwa e??‘g'c’ia? rs%lran!\}vat er-sol ubl e
salts and miwadterrte obtain awnitdeastsprrtidd selutial and.combiningitbe at least partialAolwdibinod as
clainmed in Q . n which the water-soluble salts are salts of
netal s sel ec‘?‘gh{qgrémhe group whi ch includes cal cium nagnesium potassium

and amoni-um7and ani oAsmethbdcast akadmbd hnctamlgrmwhwmmanmcmdaﬂdesfmaat at e,

:gef:?;?ngd |lﬁ°s€fh%ﬁr I dﬁm 1 hat R 3?5?&)%0%'8"]?% extr act vm th 10 t heAvvarTEaPOd
sol ubl e sal t18r m xt uv\anethod/\asthmmsdahuGlam $e,lmmhmhahuukdmné kaiofhetvaen st ep of
o L2t ot B B e AR B il 0L V012,201 o MU of
and conbi ni n.the at Aeméthod & dlaimed &0Clafnk @) which includes the step of combining a

micro-nutrient blend with the extract and the fertilizing substance.

20 20. A method as claimed in Claim 19, in which the micro-nutrient blend

includes elements selected from the group which includes zinc, copper, manganese,

iron, molybdenum, boron and mixtures of any two or more thereof.

21. A method of making a liquid fertilizer blend which includes the step of

combining or blending least two liquid fertilizing materials each prepared

25  according to a method as claimed in Claim 1.

22, A liquid fertilizing material made in accordance with a method as
claimed in Claim 1.
23. A liquid fertilizer blend made in accordance with a method as claimed in
Claim 21.

30 24, A method of fertilizing a plant which includes the step of applying to the

plant an effective amount of a fertilizer selected from liquid fertilizing materials
prepared in accordance with a method as claimed in Claim 1 and liquid fertilizer blends
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with the extract. A net hod as clalned in Claiml6, in
gllerre] and 80 gl ferr]. o e ﬁlIIIIﬂIIIII HPIIN oces hi:dbfh“’éez. m

16, in whi ciyolshyyesol ume ratio befwe“en_L Sthé extract ?&g | east
partial solution is about 1:4. 19. A net as c alned in
O aim1, which includes the step of cgggining a m cro-nutrient blend
-with the extract and the fertilizing sabstance. 20 - 20. A et hod
‘as cl ai med jrepatédainicdofdantéwith ia GhetkdaCas B & MUEILEFE, bl end i ncl udes
‘el enents sel ected fromthe group which includes zinc, copper, nanganese,
iron, nolybdenum boron and m xtures of any two or nore thereof. 21.

A et hod of ‘making a liquid fertilizer blend which includes the step of
conmbi ning or blending least two liquid fertilizing materials each prepared

25 according to a nethod as clainmed in Claim1l. 22. A
liquid fertilizing material made in accordance with a nethod as

claimed in daima1l. 23. Aliquid fertilizer blend made in
accordance with a nmethod as clained in Claim21. 30 24. A

met hod of fertilizing a plant which includes the step of applying to the
pl ant an effective anmount of a fertilizer selected fromliquid fertilizing

materi al s prepared in accordance with a method as clainmed in Claim1l
and liquid fertilizer blends

SUBSTI TUTE SHEET ( RULE. 26) [err] WD 97/49651

PCT/ US9Q7/ 1| 127 - 12 - prepared in accordance with

a nethod as clained in daim21.
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