EARTHLIFE MINERALS
SOIL ENHANCEMENT SYSTEM
MAXIMISING NUTRIENT USAGE IN PLANTS, ANIMALS AND HUMANS

Intensivecultivation and erosioncausediy wind andwater,hascausedsignificantsoil degradationthat has
hadanadversempactin the agriculturearena(SenateDocument No. 264, 1936), which will continue
unlessaddressedsomeof thesoil propertiegshathavebeenostincludeorganicmatter,soil structure nutrient
availability,andpopulationsof micro-faunaandmicro-florahavebeenreduced.

Rising water tables,salt scalds,hard setting soils, reducedwater
A sivens Inspection of wicrebiul sviivity infiltration, increasedliseaseisks andrising insectpressureareall

revenls very diffarent soil heslth..

impactingon the healthof the cropsor pastureghataregrown on
thesesoils.

Agriculturein general,hassteadilychangedhe nutrition programs
e for cropswith the use of chemicalfertilisers. Plantvarietieshave
p—— e — continuallybeenselectedor geneticallyengineeredo increasetheir
resistanceo diseaseandinsects.

Significant achievementshave occurred,but at what cost.
Chemicalfertilisershavelittle or no effecton rebuildingthe soil A sedimentary soll test aan shew you
structure,organicmatter, organiccarbon, humus and micro how degraded your soil structure is..,
organismsthathasbeenlost. The selectionof plant varieties
and genetic engineeringof plants is costly and reduces
biodiversity which will leadto the total reliance on patent
protectedplantsfor our food source.

In the questfor truly sustainableagriculture,Earth Life Pty
Ltd in conjunctionwith an independentSoil Scientist, Crop
Consultants, Department of Primay Industries and co-
operativegrowershasdeveloped“Soil EnhancementSystem”basedn Earthlife Minerals.
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Identifying theproductiorproblemis thefirst andmostimportantfactorin finding a solutionto improveplant
production. The agriculture industry has identified declining soil fertility as the biggest problem.
Therefore the answerlies in improving soil fertility — Healthier Soil, Healthier Plants,Healthier Animals,
HealthierPeople.. Couldit bethatsimple,afterall - you arewhatyou digest.

Earthlife Minerals containmineralsandtraceelementghatareknown to assistin improving soil structure,
plant growth anddiseaseesistanceThis resultsin yields beingincreaseddueto theimprovedhealth of the
plant. A rangeof productsbasedon Earthlife Mineralsis manufacturedor the broadacre horticulture and
gardeningsectors.

Giventhateachsectorhasdifferentrequirementsa combinationof Earthlife productsare utilized to bestmeet
the needsfor eachsituation.Understandingndividual requirementghroughsoil and leaf testing allows
EarthLife Pty Ltd to manufacturéSpecialBlends”to provideappropriatesolutions.

Earthlife Minerals has specific advantagesn thatit can
Earthlife’s soil enhancement system returns structure to your soil, d d b f h b | | bl Sb f
allows your soil to hold more moisture.... a .ress;evera t ea 0V€SQ| or p ant_pro em X e Ore_’or
=) during the cropping cycle while providing beneficial micro
florathatenhancenutrientavailability to theplants.

Otherbenefitsof Earthlife Minerals include the ability to
increaseroot structure,improve soil moistureretention and
enhancauitilisation of appliedfertiliser. By improving theroot

2500 kg/ha Gypsam .mnkg,.m[.rmmm?”Z.s(samcda..a.vmc. structureof plants,their ability to accesswtrientis increased

A Sedimentary test has been performed on both soil samples 12 months after application.

andtheyaremoreableto withstandadverseonditions.



After thecroppingcycle, the enlargedroot structuregpromotehigherorganc matterlevelsin the soil profile,

whichin turnenhancethenutrientand moistureholding ability of the soil. This is achievedby theincreased
activity of the micro-faunaand micro-flora in breaking down the higher levels of organic material in

conjunctionwith themineralsandtraceelementsuppliedby theEarthlife Minerals.

In trials, where crops and pastureswere grown utilising Earthlife’s Soil Enhancement System in
combinationwith artificial fertiliser programs,they havedemonstratedjreate responseghanthosegrown
with artificial fertiliser only (readgrowertestimonials) Whenbroadcastthe Earthlife Minerals disperseinto
thesoil undertheinfluenceof rain,irrigation or cultivation.

WHAT ARE THE MINERAL ELEMENTS? - Thereare20 mineral elementanecessarypr beneficial
for plant growth. Carbon (C), hydrogen(H), and oxygen (O) are suppliedby air and water. The six
macronutrientsnitrogen(N), phosphorugP), potassiumK), calcium (Ca), magnesium(Mg), and sulphur
(S) arerequied by plants in large amounts The rest of the elementsare requiredin trace amounts
(micronutrients) Essentiatraceelementsncludeboron (B), chlorine (Cl), copper(Cu), iron (Fe), manganese
(Mn), sodium(Na), zinc(Zn), molybdenumMo), andnickel (Ni). Beneficialmineral elementsnclude silicon
(Si) andcobalt(Co). Thebeneficialelementsarenotessentiafor all plants butmaybeessentiafor some.

Thefollowing is a brief guidelineof therole of essentiabndbeneficialmineral nutrientsthat are crucial for
growth. Eliminate any one of theseelements,and plantswill display abnormalitiesof growth, deficiency
symptomspr maynotreproducenormally.

MACRONUTRIENTS - Nitrogen is a major componentof proteins,hormoneschlorophyll, vitamins

andenzyme®ssentiafor plantlife. Nitrogenmetabolisms a majorfactorin stemandleaf growth (vegetative
growth). Too muchcandelayflowering andfruiting. Deficienciescanreduceyields, causeyellowing of the
leavesandstuntgrowth.

Phosphorusis necessaryor seedgermination,photosynthesigproteinformation andalmostall aspectof
growth and metabolismin plants.It is essentialfor flower and fruit formation. Low pH (<4) resultsin
phosphatdeingchemicallylockedup in organicsoils. Deficiency symptomsare purple stemsand leaves;
maturityandgrowth areretarded.Yields of fruit andflowers arepoor. Prematuredrop of fruits andflowers
mayoftenoccur.Phosphorusnustbeappliedcloseto theplant'srootsin orderfor theplantto utilise it.

Potassiumis necessarfor formation of sugarsstarchescarbohydratesproteinsynthesisandcell division
in rootsandotherpartsof theplant.It helpsto adjustwaterbalancejmprovesstemrigidity andcold hardiness,
enhanceflavourand colouron fruit andvegetablecrops,increaseheoil contentof fruits andis importantfor
leafy crops.Deficienciesresultin low yields, mottled, spottedor curledleaves,scorchedor burnedlook to
leaves.

Sulphur is astructuralcomponenbf amiro acids proteinsyitaminsandenzymesandis essentiato produce
chlorophyll. It impartsflavourto manyvegetablesDeficienciesshow aslight greenleaves Sulphuris readily
lostby leachingfrom soilsandshouldbeappliedwith anutrientformula.

Magnesiumis acritical structuralcomponenbf thechlorophylimoleculeandis necessaryor functioning of
plantenzymeso producecarbohydratessugarsandfats. It is usedfor fruit andnutformationandessentiafor
germinationof seedsDeficientplantsappeachlorotic, show yellowing betweernveinsof olderleaves;leaves
maydroop.

Calcium activatesenzymesis astructuralcomponenbf cell walls, influenceswatermovementin cellsandis
necessarfor cell growthanddivision. Someplantsmusthavecalciumto takeup nitrogenand otherminerals.
Calciumis easilyleached Deficiency causesstuntingof new growth in stems flowers androots. Symptoms
rangefrom distortedhew growthto blackspotson leavesandfruit. Yellow leafmarginsmayalsoappear.

MICRONUTRIENTS - Iron is necessaryor manyenzymefunctionsandasa catalystfor the synthesis
of chlorophyll. It is essentiafor theyounggrowing partsof plants.Deficienciesare paleleaf colour of young
leavesfollowed by yellowing of leawes and largeveins. Iron is lost by leachingandis heldin the lower
portionsof thesoil structureHigh pH (alkaline)conditionsrenderiron unavailableo plants.



Manganeseis involved in enzyme activity for photosynthesisyespiration, and nitrogen metabolism.
Deficiencyin youngleavesnayshowanetworkof greenveinson alight greenbackgroundsimilar to aniron
deficiency.In theadvancedtagesthe light greenpartsbecomewhite, andleavesareshed.Brownish, black,
or greyishspots may appeamextto the veins. In neutral or alkaline soils plants often show deficiency
symptomsin highly acidsoils,manganeseaybeavailableto theextentthatit resultsin toxicity.

Boron is necessaryfor cell wall formation, membraneintegrity, calcium uptake and may aid in the
translocatiorof sugarsBoronaffectsatleastl6 functionsin plants,including flowering, pollengermination,
fruiting, cell division,waterrelationshipsaandthemovemenbf hormonesBoronmustbe availablethroughout
thelife of the plant. It is not translocatedand is easilyleachedfrom soils. Deficiencieskill terminal buds
leaving a rosetteeffect on the plant. Leavesare thick, curled and brittle. Fruits, tubers and roots are
discolouredc¢rackedandfleckedwith brown spos.

Zinc is a componenf enzymesr a functional cofactor of a large numberof enzymesjncluding auxins
(plant growth hormones).It is essentialto carbohydratemetabolism, protein synthesisand internodal
elongation(stemgrowth). Deficient plantshavemottled leaveswith irregular chlorotic areasZinc deficiency
leadsto iron deficiency,causingsimilar symptomsDeficiencyoccurson erodedsoilsandis leastavailableat a
pH rangeof 5.5- 7.0. LoweringthepH canrenderzincmoreavailableto thepoint of toxicity.

Copper is concentratedh rootsof plantsandplaysa partin nitrogenmetabolismlt is acomponenof several
enzymes&nd may be partof the enzymesystemshatusecarbohydratesand proteins.Deficienciescausedie
backof theshoottips, andterminalleavesdevelopbrown spots.Copperis boundtightly in organicmatterand
may be deficientin highly organicsoils. It is not readily lost from soil, but may often be unavailable.Too
muchcoppercancausedoxicity.

Molybdenum is a strudural componentof the enzymethat reducesnitratesto ammonia.Without it, the
synthesif proteings blockedandplantgrowth ceasedRootnodule(nitrogenfixing) bacteriaalsorequireit.

Seedsmay not form completely, and nitrogen deficiency may ocair if plants are lacking molybdenum.
Deficiencysignsarepalegreeneaveswith rolledor cuppednargins.

Chlorine is involvedin osmosis(movementof wateror solutesin cells), the ionic balancenecessaryor
plantsto takeup mineralelementsandin photosynthesisDeficiency symptomsinclude wilting, stubbyroots,
chlorosis(yellowing) andbronzing.Odoursin someplantsmay be decreasedChloride,the ionic form of
chlorineusedby plants,is usuallyfoundin solubleformsandis lostby leaching.

Nickel is requiredor the enzymeureasdo breakdown ureato liberatethe nitrogeninto a useabldorm for
plants.Nickel is requiredfor iron absorptionSeedseednickel in orderto germinate.lf nickel is deficient
plantsmayfail to produceviable seeds.

Sodiumis involvedin osmotic(watermovementandionic balancen plants.

Cobalt is requiredfor nitrogenfixation in legumesandin root nodulesof non-legumesThe demandfor
cobaltis muchhigherfor nitrogenfixation than for ammonium nutrition. Deficient levels could resultin
nitrogendeficiencysymptoms.

Silicon is acomponenbf cell walls. Plantswith suppliesof solublesilicon producestronger,toughercell

walls makingthema mechanicabarrierto piercingand suckinginsects.This significantly enhanceglant heat
anddroughttolerance Silicon maybedepositedyy the plantsat the site of infection by fungusto combatthe
penetratiorof thecell walls by theattackingfungus.Improvedleaf erectnessstemstrengthand preventionor

depressiomf iron andmanganeswxicity haveall beemotedaseffectsfrom silicon.



