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Heaven is under our feet as well as over our hedds
Henry David Thoreau

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






All things connect:

oNo man is an Island, entire of it &lJohn Donne

In this Tiny world none can survivein 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 SUNwithout whoseenergythere would be little or no life on this world.




The Web of Life:

The complexinterrelationship between plants and animalsin Ecosystemare critical to its
stability They ensure that the flow of energy through the systemis kept constant, that
nutrients are availableand the waste products are recycled Although over time, individual

speciesmay changethrough evolution, with come disappearingaltogether, while new species

appearand prollferate the overallsystemls kept in balance




Disturbing the

web of life
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Soilis the foundation our natural living world dependson, the often-unappreciated
substanceof life, the dynamicmaterial that civilizationis built on, the critical zone of
the earth. Onceyou know soll in its complexity and beauty, you will know life with

broaderhorizons Soilis not dirt. Sollis life!
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Upon further considerationit may come as a surprisethat much of what we depend
ont food, water, fiber, sheltenr are all relatedto a single,often overlookeditem. This
Is soil! Soil(the pedosphergrepresentsthe critical zone of the earth where life (the
biosphere), water (the hydrospherg minerals (the lithosphere), and air (the

atmosphere)ntersectand interact



Definition:

A natural, three-dimensionabodyat the 9 | NJBuifaReilt is capableof
supporting plants and has properties resulting from the effects of
climate and living matter acting on earthy parent material, as
conditionedby reliefand by the passageof time.

Perhapsthe simplestis that soil is a living, dynamicresourceat the

surfaceof the earth.




Anunderstandingof soilt what it is,how it isformed, what it is madeof, andhow it is
used Soil servesas a repository of many geologicaland climatic events that have
occurredin its location It isawindowto the past,but it canalsoserveasa view of the

future asits propertiesrelateto howwe canand shouldmanagethis finite resource
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For soil is in part a creation of life, born of a marvelousinteraction of life and nonlife long

eonsaga Theparentmaterialswere gatheredtogetherasvolcanoegouredthem out in fiery

streams,aswatersrunningoverthe barerocksof the continentswore awayeventhe hardest

granite,andasthe chiselsof frost andice splitand shatteredthe rocks




Thenliving things beganto work their creativemagicand little by little theseinert materials
becamesoil. Lichensthe N2 Ofitstic@vering,aidedthe processof disintegrationby their acid
secretionsand made a lodging placefor other life. Mossestook hold in the little pocketsof

simplesoilt soil formed by crumblingbits of lichen, by the husksof minute insectlife, by the

debrisof afaunabeginningits emergencegrom the sea
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butthey can be grouped together

A great numberof processes take place in tisell,

1I0NS

losses, transformationsnd translocat

additions

egories

or cat

under fourmaj
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Soil forming factors Formation of soil
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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 astrees shedtheir leaves,or additionsof organic
materialasplantsandplant roots die. Alsoobviousare additionsof mineralmaterial

from flooding,landslidesandother geologicevents Rainfallis alsoan addition

ADDI'I'ION’

Rain adds WA'I‘ER.
Dust adds MINERALS.
Animal waste add ORGANIC MATTER and

Humans add FERTILIZER.




Lossesre alsorather obvious Erosionis a major form of soilloss Losscanalsooccur
asnutrientsaretakenup by plantsand plantsare harvestedand removed Asminerals
and nutrients move through soil into groundwateror out of the LJX | ybatiigQone,

thistoo isconsidereda loss

LOSSES

WATER evaporates mto the qir.
Soil particles WASH AWAY in storms.
ORGANIC MATTER may compose into

carbon dioxide.
and MINERALS leach into

groundwater or are taken up by plants.



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
llluviation and eluviation Eluviationremovesmaterial from a zone llluviation moves

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

materialentering

TRANSLOCATIONS

MOVEMENT WITHIN THE SOIL

GRAVITY pull WA'I'ER down from top to
bottom.

EVAPORATING WATER draws minerals up
from bottom to top

ORGANISMS carry materials every direction.



Understandingtransformationstakesa little more thought. Soilsare dynamia that
means they are constantly changing, and biological, chemical, and physical
transformations are part of this. For example, leaf litter falling on soil eventually
decomposes This decomposition is a transformation process Likewise as rocks
weatherto solil,thistoo is atransformationprocess Theinitial mineralsin the rock are

transformedto claysin the soilsovertime. Onemineralcanbe transformedto another

without additionsof materials
TRANSFORMATIONS

(ONE COMPONENT CHANGES TO ANOTHER)

Dead leaves decompose into HUMUS.
Hard rock WEATHERS into soft clay

Oxygen with iron, “rusting” the soil
into a reddish color.



Life not only formed the soil, but other living thingsof incredibleabundanceand diversitynow
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
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Acidity, Waterlogging & frost Variable pH, texture High precipitation
Nutrient limitations Variable nutrient availability High nutrient availability
Short life cycles Marked seasonality Long life cycles
Low functional dissimilarity High functional dissimilarity High functional dissimilarity.

,% Beetle A Enchytraeid ‘Termite/ant mound
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%Centipede A

- #f. Collembola A Feeding flexibility

dermite ~9 Nematode 5
Ant M Tardigrade (;Uplantsignalling

—~~  Epigeic Cyst or quiescent invertebrate
Anecic
Endogeic Diapause earthworm
earthworms
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Thesoil existsin a state of constantchange taking part in cyclesthat have no beginningand
no end. New materials are constantly being contributed as rocks disintegrate, as organic
matter decaysandasnitrogenand other gasesare broughtdown in rain from the skies At the
same time other materials are being taken away, borrowed for temporary use by living
creatures Subtleand vastlyimportant chemicalchangesare constantlyin progressconverting
elementsderivedfrom air and water into forms suitablefor useby plants In all thesechanges

livingorganismsare activeagents




Bacteria, fungi, and algae are the principal
agents of decay, reducing plant and animal
residuesto their componentminerals Thevast
cyclic movementsof chemicalelements such
as carbon and nitrogen through soil and air

and living tissue could not proceed without

thesemicro plants Without the nitrogenfixing
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 various oxidationsand reductions by
which mineralssuch as iron, manganeseand
sulfur are transformed and made availableto

plants



Also presentin prodigiousnumbersare microscopicmites and primitive winglessinsects
calledspringtails Despitetheir smallsizethey play an important part in breakingdown the

residuesof plants,aidingin the slowconversionof the litter of the forestfloor to soil.

A springtail.

Photo by J. R. Baker, NC State University



Bacteria

Bacteriais the crucialworkforce of soils Theyare the final stageof breakingdown nutrients
and releasingthem to the root zone for the plant In fact, the Food and Agriculture
Organizatioroncesaidd . I O m&y Wl be the mostvaluableof life formsin the soilé

Actinomycetes

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

Fungi

Likebacteria,fungi alsolivesin the rootzone and helpsmakenutrients availableto plants For
example,Mycorrhizaeis a fungi that facilitate water and nutrient uptake by the roots and
plantsto providesugarsaminoacidsand other nutrients.

Protozoa
Protozoaare larger microbesthat love to consumeand be surroundedby bacteria In fact,
nutrientsthat are eatenby bacteriaare releasedwhen protozoain turn eatthe bacteria

Nematodes

Nematodesare microscopiovormsthat live aroundor insidethe plant. Somenematodesare
predatorswhile others are beneficial,eating pathogenicnematodesand secretingnutrients 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 relate
the others the living creatures depending on the soil, but the soil in turn a vital element o

earth only so long as this community within it flourishes.

" © Acidobacteria
e © Actinobacteria
© Bacteroidetes
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There are four components every soil: mineralgrganic matter(living and dead),
water, andair. Theminerals and organic matter makg thesolid phase. The water
and airmake upthe pore space. A typical handful il contain©s0% pore space, 45

50%minerals and¢5% organic matter

SOIL LAYERS

Organic
matter

O Humus or organic

A Topsoil

B Subsoil

C Parent material

Percentages of each compo- R Bedrock
nent of soil: mineral, pore space (filled with

air and/or water), and organic matter.




Aswater infiltrates and percolatesthrough soil, the & 2 *cHliefiéal,biological,and
physicalpropertiescleanthe water by removingcontaminants Thismeansthat soil

Is perhapsthe largestsinglewater (andwastewater)treatment plantin the

world. Soilhelpskeepwater cleanby filtering it.

Ocean (salne), 96 5%

Figure 1-3, (a) Where is the water
on Earth? Soi treats all groundwater.
{b) Water in the environment is fitered .
by scil. {c) Wastewater filtration uses scil,
&3 in this saptic system. (d) Wastewster is
used in spray irnigation.




Soilsstore the nutrients until the plant needsthem. Soilactsasa nutrient reservoir
for plant growth and survival Soil also provides critical support for plant roots,
preventingthe plant from falling down or washingaway Soilalsoactsasa sponge

to hold water.
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Ecologistgroup large geographicegionswith similar environments
anddistinctiveplant and animalcommunitiesinto biomes Themajor
terrestrialbiomesincludesavannaandtemperategrasslandstropical
and temperate rainforests boreal and temperate forests arctic and
alpine tundra, deserts, shrublands and wetlands Each biome

comprisesseveralecosystems

The environmentalfactors influencing biomes include latitude, the
general climate and topography of the region, and soil. Soilis the

foundationof everyterrestrialecosystem



-plr(Bu_lrrsz'sr Cowr &sM1HemB 2 60&H(LPLD

CaBuimetr Goul smIDENENT 2 6V&H(LPLD
Coubdmenr Goul HIDLeITe0 2 V& (IPLD
almemiedl Goul GILIHLD6TIEY 2 6V&(LPLD
Wevsme0 @GMlehd LMmBID GCIHUIHED 6T601F
Gamsvedlwl (pempuwimiB GlFmsveveyd LIGEL.

- LHSSIHBGFW CUEBLOUTIYHID FHABICUITIGHID:
MABNM  AMIQUIED LDIHILD.

DEUBEND elliguisyID LOHHHBBE S BIT6OLDMLD.EDEUHENBUITOIS] Sy N
Quriurapdler LBanml. eligusoreudl, USBOUTAOSA (LpBEFnMI. LIHeULD 98 ‘ 4

B vosssnefiu apmounps: |
Qpuiend GbHret; o ewie] - QBED. T - 6IHENOUWID, BIBIUD, OJID - e

LOHBHID. STEhFIWID, LsiT - Diediedi(pD ieimslevid. usmm - GlBevsofl  Lisnm, ?,//l\-\:
Qau1g) - 2 .1pe). Ul - MSID. LIBeYD 6IBIBHEITD, Ll HILOMIULD °Jf’
SAQBMID. B - uBmIBmHDL Quriiens B, LIBaD isie.



Do ooy v b KURUN T
S Ruxwg)n (Srollantes Kurtinio,). ﬁlnj
“\ FooD: Tinal (nllel) , 0lvanam, venngl, baumbeo ceeds)

: aummbmaLMLnblabj and Tubers.  TREE: ‘Snd,waL \ .
SOQ,U_ Kahmr(jormr , Ranayar(hilk |Qrmrlo.hn_ uJ\LL \ /i% vy

Mosttime. ci‘ Fetioral
AN 10{11_\10,,-({((12,-5) FLOWER N%tcﬁ. B\un.mtml
1N Stpalion: Agicullive blm\;}mn.odoml‘o.)

TR %deu{ar) FODD : P and. Galkh,
Cuile b_er dar S0CAL: N o (fehermmos
S0l Mlylall TemBlar ( sasman,) , Vin
- WaTER: WAk,  oou . Sand ® Soline. .
L ponds, wuor,  WATER RESOURCE @ Sand toell

SUreoom - C‘JA§£LD?1L§ ™ brod
. e,

O

I S TooD: Var%gulmlldj ba}E OL Muun -
 fincl, Ko and e Mula launmz_

N\

#‘;’ ’- otled avoim beaty oaidl . “ N e
( ” f SDCIAL Sdsxy(&@@mss PALAL TREE [\»r(ghhu, 3?. >-‘

*‘tjat cowhesda tincora, SJC«B Woodk). et

HDD 2 asBlb S0iL: RED Solk.  FooD: The co
LAT OCcwbKTIoN ; timall - gron oyl =
DLIA f hmbw\df roist mmw,ﬁ ; N
; uope;, ét—uJo SOUAL
4 (ﬁ Eglrmr LW \D% OURES
Y ER : Foreal Maruiar ( wartas Freon Wik, wn Uodlb

9 sheamg ond brooks  EDIL: Salls ‘ ; Wm%wu.) L quL N’
Ckattiron) o%ﬂhu aqil, brachsgf sl szmt\ac (urruw).



















