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SOIL & LIFE



Heaven is under our feet as well as over our headsΦέ-
Henry David Thoreau

This Presentation will introduce you to an amazing worldτthe world beneath your feet.

&  LIFE





All things connect:

άNo man is an Island, entire of it selfέ- John Donne

In this Tiny world none can survive in Isolation. To eat, the Lion must prey on Gazelle,the

Gazellemust graceon grass,and the grassmust extract nutrients from the SOIL. And all are

dependenton the SUN,without whoseenergythere would be little or no life on this world.



The Web of Life:

The complex interrelationship between plants and animals in Ecosystemare critical to its

stability. They ensure that the flow of energy through the system is kept constant, that

nutrients are availableand the waste products are recycled. Although over time, individual

speciesmay changethrough evolution,with comedisappearingaltogether,while new species

appearandproliferate,the overallsystemiskept in balance.



Disturbing the 

web of life









Soil is the foundation our natural living world dependson, the often-unappreciated

substanceof life, the dynamicmaterial that civilizationis built on, the critical zoneof

the earth. Onceyou know soil in its complexityand beauty, you will know life with

broaderhorizons. Soilisnot dirt. Soilis life!



Upon further considerationit may comeasa surprisethat muchof what we depend

onτfood, water, fiber, shelterτare all related to a single,often overlookeditem. This

is soil! Soil (the pedosphere) representsthe critical zoneof the earth where life (the

biosphere), water (the hydrosphere), minerals (the lithosphere), and air (the

atmosphere)intersectandinteract



Definition:

A natural, three-dimensionalbodyat the9ŀǊǘƘΩǎsurface. It is capableof

supporting plants and has properties resulting from the effects of

climate and living matter acting on earthy parent material, as

conditionedby reliefandby the passageof time.

Perhapsthe simplest is that soil is a living, dynamic resourceat the

surfaceof the earth.



Anunderstandingof soilτwhat it is,how it is formed,what it is madeof, andhow it is

used. Soil servesas a repository of many geologicaland climatic events that have

occurredin its location. It isa windowto the past,but it canalsoserveasa viewof the

future asits propertiesrelateto how we canandshouldmanagethis finite resource.



For soil is in part a creation of life, born of a marvelousinteraction of life and nonlife long

eonsago. Theparentmaterialswere gatheredtogetherasvolcanoespouredthem out in fiery

streams,aswatersrunningover the barerocksof the continentswore awayeventhe hardest

granite,andasthe chiselsof frost andicesplit andshatteredthe rocks.



Thenliving thingsbeganto work their creativemagicand little by little these inert materials

becamesoil. Lichens, theǊƻŎƪǎΩfirst covering,aidedthe processof disintegrationby their acid

secretionsand made a lodgingplacefor other life. Mossestook hold in the little pocketsof

simplesoilτsoil formed by crumblingbits of lichen,by the husksof minute insectlife, by the

debrisof a faunabeginningits emergencefrom the sea.



A great number of processes take place in the soil, but they can be grouped together 

under four major categories: additions, losses, transformations, and translocations





Additionsare easyto understand. Theyconsistof materialsdepositedon the soil from

above, as well as materials moved in with groundwater, such as salts. Obvious

examplesare additionsof leaf litter astreesshedtheir leaves,or additionsof organic

materialasplantsandplant rootsdie. Alsoobviousareadditionsof mineralmaterial

from flooding,landslides,andother geologicevents. Rainfallisalsoanaddition



Lossesare alsorather obvious. Erosionis a major form of soil loss. Losscanalsooccur

asnutrientsaretakenup by plantsandplantsareharvestedandremoved. Asminerals

and nutrients move through soil into groundwateror out of theǇƭŀƴǘǎΩrooting zone,

this too isconsidereda loss.



Translocationsare similar to lossesin that they involve movement of materials.

Translocationdiffers in that the material is not removed from the soil; instead, it

moves from one location to another. This internal movement is referred to as

illuviation and eluviation. Eluviationremovesmaterial from a zone. Illuviation moves

material into a zone. In other words,eluviationis material exiting,while illuviation is

materialentering



Understandingtransformationstakesa little more thought. Soilsare dynamicτ that

means they are constantly changing, and biological, chemical, and physical

transformationsare part of this. For example, leaf litter falling on soil eventually

decomposes. This decomposition is a transformation process. Likewise as rocks

weatherto soil,this too isa transformationprocess. Theinitial mineralsin the rockare

transformedto claysin the soilsover time. Onemineralcanbe transformedto another

without additionsof materials.



Lifenot only formed the soil,but other living thingsof incredibleabundanceanddiversitynow

existwithin it; if this were not so the soil would be a deadand sterile thing. Bytheir presence

and by their activities the myriad organismsof the soil make it capableof supporting the

ŜŀǊǘƘΩǎgreenmantle.



Thesoil existsin a state of constantchange,takingpart in cyclesthat haveno beginningand

no end. New materials are constantly being contributed as rocks disintegrate, as organic

matter decaysandasnitrogenandother gasesare broughtdown in rain from the skies. At the

same time other materials are being taken away, borrowed for temporary use by living

creatures. Subtleandvastlyimportant chemicalchangesareconstantlyin progress,converting

elementsderivedfrom air andwater into formssuitablefor useby plants. In all thesechanges

livingorganismsareactiveagents.



Bacteria, fungi, and algae are the principal

agents of decay, reducing plant and animal

residuesto their componentminerals. Thevast

cyclic movementsof chemicalelementssuch

as carbon and nitrogen through soil and air

and living tissue could not proceed without

thesemicroplants. Without the nitrogen-fixing

bacteria,for example,plants would starve for

want of nitrogen, though surroundedby a sea

of nitrogen-containing air. Other organisms

form carbon dioxide, which, as carbonicacid,

aidsin dissolvingrock. Still other soil microbes

perform variousoxidationsand reductionsby

which mineralssuchas iron, manganese,and

sulfur are transformedand made availableto

plants.



Also present in prodigiousnumbersare microscopicmites and primitive winglessinsects

calledspringtails. Despitetheir smallsizethey playan important part in breakingdown the

residuesof plants,aidingin the slowconversionof the litter of the forest floor to soil.



Bacteria
Bacteriais the crucialworkforce of soils. Theyare the final stageof breakingdown nutrients
and releasing them to the root zone for the plant. In fact, the Food and Agriculture
Organizationoncesaidά.ŀŎǘŜǊƛŀmaywell be the mostvaluableof life formsin the soil.έ

Actinomycetes
Actinomyceteswere once classifiedas fungi, and act similarly in the soil. However,some
actinomycetesare predatorsand will harm the plant while others living in the soil canact as
antibioticsfor the plant.

Fungi
Likebacteria,fungi alsolivesin the rootzoneandhelpsmakenutrients availableto plants. For
example,Mycorrhizaeis a fungi that facilitate water and nutrient uptake by the roots and
plantsto providesugars,aminoacidsandother nutrients.

Protozoa
Protozoaare larger microbesthat love to consumeand be surroundedby bacteria. In fact,
nutrients that areeatenby bacteriaarereleasedwhenprotozoain turn eat the bacteria.

Nematodes
Nematodesare microscopicwormsthat live aroundor insidethe plant. Somenematodesare
predatorswhile othersare beneficial,eatingpathogenicnematodesandsecretingnutrients to
the plant.

http://www.fao.org/home/en/
https://www.holganix.com/blog/endo-and-ecto-mycorrhizae-squashing-disease
https://www.holganix.com/blog/preliminary-results-from-studies-on-pathogenic-nematodes-show-big-promise


This soil community, then, consists of a web of interwoven lives, each in some way related to 

the othersτthe living creatures depending on the soil, but the soil in turn a vital element of the 

earth only so long as this community within it flourishes.





There are four components to every soil: minerals, organic matter (living and dead), 

water, and air. The minerals and organic matter make up the solid phase. The water 

and air make up the pore space. A typical handful of soil contains 50% pore space, 45ς

50% minerals and 0ς5% organic matter



Aswater infiltrates and percolatesthrough soil, theǎƻƛƭΩǎchemical,biological,and

physicalpropertiescleanthe water by removingcontaminants. Thismeansthat soil

isperhapsthe largestsinglewater (andwastewater)treatment plant in the

world. Soilhelpskeepwater cleanby filtering it.



Soilsstore the nutrientsuntil the plant needsthem. Soilactsasa nutrient reservoir

for plant growth and survival. Soil also providescritical support for plant roots,

preventingthe plant from fallingdown or washingaway. Soilalsoactsasa sponge

to holdwater.



Ecologistsgroup largegeographicregionswith similar environments

anddistinctiveplant andanimalcommunitiesinto biomes. Themajor

terrestrialbiomesincludesavannaandtemperategrasslands,tropical

and temperate rainforests, boreal and temperate forests, arctic and

alpine tundra, deserts, shrublands, and wetlands. Each biome

comprisesseveralecosystems.

The environmentalfactors influencingbiomes include latitude, the

generalclimate and topographyof the region, and soil. Soil is the

foundationof everyterrestrialecosystem.
















