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- 7Keys To A'Healthy Economy

_% Supply (Producers/ Sellers)
» Demand (Consumers/ Buyers) -
Currency R
Capital B I
Energy and Resources o e W
Infrastructure

Defense and Protection

Carbonormied —TheaMonde il ECoROmMS0Fthe SOl <
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Supply (Producers / Sellers)
. 3
(.o Strong Economles are very
. productive

~ o'High percentages of aII entities X rpues
involved inthe economy are =~~~ .oi -
producing something -
 Diversity is very important

Carbohor'nic$ = The,WonderfuI_Ecoﬁomy_of t-he-SOTI'
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Demand (Consumers / Buyers)

. #;-. o \ e LI O

(e Strong economles have a hlgh '
i ..demand for product_s |

~ o Economiesare strongest when -~

majority are both Suppliers .-~

(producers) and Demanders "~
(consumers) '
" Diversity'is very important

Cérbohofnic$ = TheWonc_ierfUl_l_EcoﬁOmypfthe._S()Tl'



- Currency

. Allows for qmck efficient and fair
* transactions or.exchanges between 5

~ Producersand Consumers . s
- Needs to be universally desired and
“. “accepted. Xx T IEv 2
e Needs to have different formsand. - P
.- ~move (flow).easily e

—

e

Carbohor'nic$ = The,WonderfuI_Ecoﬁomy_of t-he-SOTI'
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Capltal
e . \ | T S :
(e Accumulated (stored or saved) S
..currency

% Needed for Growth and Stabll”ty

Cérbohoi"nic-$ - Th_e_,WonderfUI_EcoﬁomYQft-he-S('ﬂI'
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Energy and Resources
- J ' L P e ,. _.._-_-._.
(e Energy drlvesthe system but |t s
'__ . expensive |

» Resources provide a base for
" growth and expansmn




- ¥ - " - - = 9 e B . i e - Ty — T e e W N

- Infrastructure
(s Allows economies to grow beyond -~ = =
.subsistence | T D

-« Communication -~ -

\eTransportation . - i T

Carbohomics - Thq,WonqerfUI_Ecoﬁ'émypfthe._S()Tl'
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Defense and Protectlon

e - “;L- n ‘ i e oy __ _ e
[ Strong Economleswnl always be AT
'__ _.under attack by those who want to
_Consume without Producing =

: o Requwesmvestments of Capltal " .,-,.';_-,: ; =

Carbohom|c$ ,—Th_e.WonderfUl_Ecoﬁbmypf_ twh_e. _S_D_T_I: .
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» Demand (Consumers/ Buyers)
Currency e s e
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Infrastructure
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- 7Keys To A'Healthy SOIL!
_» Supply (Producers/ Sellers)
» Demand (Consumers/ Buyers)
currency ;
Capital
Energy and Resources
Infrastructure
Defense and Protection

Carbo‘hor'nic$ -—The \Wiongde ritl ECoRom Y0 fthe STl - - Keys To 'A'Healdt'hy SOIL!
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Supply (Producersl Sellers)

(e PI ants— Producmg Carbon -'

Sun’s energy

Carbon
dioxide
. Chlorophyll

Cérbo'nor.nic$ « TheaWonderfll Ecor:mm' of e Soil. Mt .~ Keys To'A Healthy SOIL-’ ¥



Supply (Producers/ Sellers) "

-SO|I —Prowdes -
“Nutrients (Mineral s) \ R
"¢ Soil — Provides | _ o
Habitat forRoots [ —
and Biology | BN - 25T i >
e Soil - Provides
Water storage

" s
L F w
1 MAGNESIUM
T —_— -
. - |
r
- -
’ G
- ~ A MEC
- -%
=

T

Carbonormics .—'_I'he_.WonderfuI Ecomomy-afthe SO e " Keys ToA Healthy DUIL!




Supply (Producers/ Sellers)

i .Son Biota — Producmg e Ay

*Nutrients (Fixation). _-4?;
;’--"'(Qlcl'ing) (Availability) ¢
- » Soil Biota—Providing -~
. Defense and Protection

—

}
ot
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:_-_}_lj Defh_ and“(ConsuE_m ers[,.' Buyers) e
2 g e w A ,,
{.Plants Need Nutrlents AR Uy ¢
candWater  © - . o '
;.Plants Need Services
_ (Protectlon Support i
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“ Produicers -(Sellers) ' Consumers (Buyers) . |

_, « In‘astrong-htiman economy, one of the leading
~_indicatorsislow unemploymentrate, where most
people are both consumers AND: producers and are
actively engaged in making a.contribution:to the -
system. |

CAEDONOMICE - Thealvorde il ECoROmYte ST st =i s Keys To'A Healthy SO I L <




Producers -(Sellers) Consumers (Buyers)

& + » The soil economy.is

. strongest when plants,

- soil,and animals are ALL -

. “producing anel |
~“Consuming.-

; olalverSIty IS very
|mportant T

CAERONOMICH - Theaorie i EcoROmYifte ST = s Keys To'A Healthyy SOILE <
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Agrlcultural Welfare

o .Wlf\‘en we ekternally '
. provide the plant

:i-l' -~ with everything that |t

. ‘needsfrom the
~outside, we Weaken
-~ the econemy.

0 Fe rtlllty mputs

Carbohom|c$ The WonderfulEconomypfthe So'T .

oCrop protectlon mpuIs : '

“..* Keys ToA Healthy SOIL! -




Agrlcultural Welfare
. .Wlffén we ekternally '

e T T ] s HE R S o ST T R R R e A T A s e P e e
a .

;;;f with everything that (e

r
.
|
g

. 17 1 0 |
TR g e oA

. provide the plant

needsfrom the

men permanently by
doing for them what they
could and should do

- outside, weweaken | WSS
- the econemy. A
2P Fertlllty mputs oo L for themselves
0 Crop protectlon mpuIs prac S

Abraham Lincoln

- e . > -- _--,.;‘--_'_ i - -.::. :-.-‘...11._' _-‘: s .__.- - ﬂ"- -
Carbohom|c$ The \Wonde it Economypf the SoT o s -Keys ToA HeaithySOIL! s
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- ~Currency

o CUrrency:Is important because it -
- allows goodsand servicesto be
-~ exchanged more efficiently

Carbo‘hor'nic$ -—The Worige rftl ECoRom-0fthe STl .%o Keys To 'A'Heafthy SOIL! -




M

«Inthe plant economy,the.. . s
* currency.is Carbon

N c:urrency | . 6 12.0107 |8 - e

CARBON |

Sun's energy

§2 CO, +H,0 » C.H,,0, +O,

Carbon Water Sugars Oxygen EEmENENEH

- dioxide
. . Chlorophyll
O

Carbohor'nic$;The.wOnderfulE}:onomyoft.he S = 5n - Keys To'A Healthy SOIL!




Currency

*u

: .Currency (Carbon) IS Im portant because |t ERR
: allows goods and services to be exchanged
-more eff|C|entIy W|th the sml economy i

> N *l Plant Se’rvices

) Sourcmg, Dellvery, Protectlon

Carb0hom|c$ ThesWonge il Economy Gfithe SO e s Keys To A Healthy SOIL’
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The carbon and nutrients TRUTH

o Increased C U normalized pH, increased CEC :
" .0 Increased C O increased availability of P, Ca,

K, S

* = Increased C L increased availability of Cu,

Zn, Fe, Mo, B

- Increased C O reduced availability of Na, Al



-~ Carbon Currency e 6 201078
~Carbon is essential to all life s
“ s People are 19%. carbon

Carbon can form over-10 million
compounds |

Carbon isthe most important but
most overlooked of all plant nutrients

Carbon'isthe main.food source for.soll biology

CARBON

Carhbonomics et A Ecomom¥Z0fthe STl - Keys To A'Healfhy SOIL!




- Carbon Currency -' 120107
« Carbon can be: @
collected (photosyntheSIS) ;
spent (traded to soil organisms)
.saved (soil organic matter)

desired by all members of the economy

CARBON

Carhbonomics et A Ecomom¥Z0fthe STl .+ Keys To A'Healfhy SOIL!




12.0107 I8

©

: 'Cérbc')n CurrencY
«Carbon has different states

CREDIT CARD

CARBON

f

..« Gas— CO; "

CAEDONOMICE - Thealvorde il ECoROmYte ST awset =i s Keys To'A Healthy SO I L




12.0107 &

Carbon Currency
.Carbon has dlfferent states

_|'

.o (Gas— CO !'

.qumd N plants and soils ;

CarbOhOfniC$i—The_.WonderfuI_Eéoﬁomy.oft-he.S(ﬂI oo Keys Td'A'Héaft-h'y SOIL! -




12.0107 I

Carbon Currency

_, .Carbon has dlfferent states
s Gas— CO E=

? 153 35k

.qumd N plants and soils ;

- ZSolid—in living organisms
and Organic Matter

| "l‘lll‘ F\I'ﬁl ;) ‘ﬁl\ll ‘1[!] Ulll ll:l( A

ONE TIHOUSAND DOLLARS

CAERONOMICS - Thealorie i EcoRomyithe STt = s = Keys To'A Healthy SOILE <




12.0107

*'Cérbc')n CUrreth)
_, .Carbon has dlfferent
s Gas— CO E

'.'ai Jdesk

.qumd N plants and

~«Solid—in living organ
and Organic Matter

| "l‘lll‘;lﬁl'ﬁlaﬂ-‘s’ﬂ\l Ihll] t\lll Il:lll\

ONE TIHOUSAND DOLLARS

CAERONORICE - Thealorie i EcoRomyithe STt = it = Keys To'A Healthy SOILE=




Capltal

= Accumulated (stored or saved)
(. currency -

i Needed for Growth and Stablllty

i
TREAS Ul""l' l.l-" HD
"F r'ﬂ ":Il'.l'r

_._. F-l sary 15, 3 :-_.'
T 1|'i'T-.'"|"i.
: : I
. Pedrrmphe | P |f.'|
all & b T '-.a .|. 1] .'.':|:'

*l‘ﬂl‘ l-’\l'lll ﬂ,h'ﬂfl'lh or L’tlhlli(l.\

ll'\i' TIHII Hl‘\ll Hlll..la.i.ll"'i

CAERONORIES - ThedMorie il EcoRomfithe ST et =ide s’ KeysTo‘A‘HeaTthySOIL.’ -




~Biological Capital
« Long-term effects of havmg
~ biodiversity

-« Soll with high organic content

-« Diverse and healthy populations of 1
~.plantsand animals both in.and-on/the Sé
soil ﬁ{‘t

-~ Wealth in the truest form | _ Wa“ Davis

» Vital'not only to agriculture but to
- 'soclety as awhole. |

Cé.rbOhOhWiC$ ;The.WonderfuI Eéohomy GFthe ST st =i s = Keys Td'A'Healthy SOIL! -




Blologlcal Capltal
When Biological Capital Is High

= Productlwty and stability will-be high

" Pest organisms will still be present but
-+~ not'in-concentrations high enough to
*.“cause economic-harm -

Ecol_ogical processes (water cycle, - e
- ‘nutrient cycle and energy flow) function .~ -+ Wa]tDaVIs

properly

Carbohor'nic$ﬁthonderfulEéonomyoft.heS@'il - Keys ToA Healthy SOIL!




Biological:
- Source of Energy
- Reservoir of Nutrients
Soil/plant System Resilence

~Soil Carbon, Capital

e

g Organic Matter and Humus

‘Accumulated (stored or
saved) carbon currency

Needed for Growth and Physical Chemical:
SRk Structure Stabilit - Cation Exchange
Stablhty . Water Retention - Soil pH
' - Binding of SOM

Thermal Property
to Soil Minerals

Keys To'A Healthy SOIL!

Carbonomied —TheaMonde il ECoRomZofthe Soil



-'Capital Rich _ Higﬁ (-)"r'ga'nilé_"_
' _ECQDOmlef _ Matter Soils.
“WProductive - }"’_ - .Productive
Stable ... = «Stable
sResilient =~ «Resilient
oEfficient =~~~  «Eficient

CAERONOMICH - Theaorie i ECoROmYiFte ST = s Keys To'A Heaithyy SOILF<




~Capital Rich _ High Organlc . 3
_Economles 1_ Matter Smls

T* 7 i R | _

"« Productive ”"_";'*' -Productlve
Stable .. = sStable
sResilient =~ = «Resilient
oHficient . -~ " - Efficient

_.Soll: organlc matter generates and regulates every
' ecosystetn serV|Ce that sustalns Ilfe on.edrth™= Rattan Lal

Carbcmomlc$ The; WonderfulEconomyofthe ST e % Keys ToAHealthySOIL’ :




12.0107

Carbon Capltal

» Capital (Savmgs) can’t be increased W|thout C§N
“an excess of cash income

Soil Organic Matter can't be increased without an
excess of soll carbon currency |

Soil Carbon can’t be increased in most rotations -
without the use of cover crops

Carbonom|c$ Thea\Wonge it Economy Ofthe STIl Keys To A'Heal'fhy SOIL!




Energy and Resources

»Plant economy g * S
_energy comesfrom
_thesun . S

Carbon
dioxide

. Chlorophyll

CarbOhOfniC$:—Th_e_,WonderfuI_E-co.ﬁomy_oft-he.S()TI' sl Keys ToAHeafthy SOIL!-




Energy and Resources l m

ive Plant economy-energy comes
- from the sun

» Plant solar collectors b
.~ (seeds) are MUCH : B
- cheaper and-easierto = .= 4
install than man-made = -
solar panels!

=

Cérbohoi"nic-$ - Th_e_,WonderfUI_Ecoﬁomnyt-he-S('ﬂI'




Sun's energy

Energy and Resources

+ Plant économyenergy comes A &4 CO, +H,O = CH,O, +0,
( - from the sun R ®®
3 - .‘ Chlorophyil

5 Plant solar collectors (seedsyare -
“~ MUCH cheaper than man-made
» “solar panels!

' A healthy soil economy
should not need
significant purchased
energy inputs- -

‘|

CAERONOMICE - Theaoride i Economyafihe SoT-woc = 2+ - Keys To'A Heaithy SOIL!




Energy and Resources

ive Plant economy energy comes ‘*:'-_ {'
{ -~ from the sun

- Plant solar collectors (seeds) are )
“+ MUCH cheaper than man- made- . ..
“solarpanels! : J

L oA healthy soil economy
should.not need
significant purchased
energy inputs- -

Carbohor'nic$ :—Th_e_,WonderfuI_E-co.ﬁomy_oft-he-SoTI' S e RS Keys To A Healthy SOIL’ -




Energy and Resources C suiseney

s Plant economy - "
" resources < iy
‘s #1is CARBON TN

® dioxide

Cé.rbOhOﬁQiC$.—_The_.WonderfuIEéoﬁomyoft-heSO’iI e T KeysTd'A'Heaft'hySOIL.’ :




Energy and Resources - 5

The Gases That Comprise Earth's Atosphere |

- L- "

e« Plant economy
~resources b .o 1'%%1 [o.oa-n. Carbon Dioxide

Argon 091%
= | 0.01% Misc.Gases

# 1| S (:ARBON Oxygen 20.54% .-._ﬂ‘f-{':h::
#2is NITROGEN Tt

B Nitrogen

Oxygen
B Argon

| Water vapor
B Cabon Dioxide
L] Misc. Gases

76.55% Nitrogen

Keys To A Healthy SOIL!




The Gases That Comprise Earth's Atmosphere

Energy and Resources B i e e

Argon n.am] 0.03%
: 0.01% Misc. Gases

Oxygen 2054% 0 == B Nitrogen
4 8 =
a Oxygen
=3

s Plant economy - "™
resources e e
#1is CARBON e

IVt sc= M Nitrogen Gas
' (Dinitrogen)

B Cabon Dioxide
] Misc. Gases

L

Carhbonomics et A Ecomom¥Z0fthe STl - Keys To A'Healfhy SOIL!




Nitrogen Gas
(Dinitrogen)

Energy and Resources

s Nitrogengets “fixed” or

~ made plant available when
combined with hydrogenor .
oxygen . e e

ok 3H2 —> NH —> (dissolves) — NH4+

(ammonia) (ammonium)

> i

Carbo‘hor'nic$ -—The \Wiongde ritl ECoRom Y0 fthe STl - - Keys To 'A'Healdt'hy SOIL!




« Ny + 3H, — NH, —» (dissoives) — NH,,

(ammonia) (ammonium)

Energy and Resources

0 N|trogen gets “flxed” or

“made plant available when I o -
comblned with hydrogen DE,_& BT Nipnae
oxygen e Yo

i

: .V_ery energy
Intensive process

Carbohor'nic$ -—The_.Wonderful Economy Gfthe SO s = s = Keys To 'A'Heaft'hy SOIL! -




Rhlzobla Bactena
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N it f'egen i\Cactdrles

2 Azosprllllum - SN
“ «. Azotobacter =

Pt

=« Rhizobia

i

-"‘ jf. '=

_ “Trade” mtrogen to the

» plant for carbon

e Wil not«happen if excess
N isiin the soil .

Carbo‘nor'nic$ — The \Wonde rfail Economy ofthe SOIl

Must associate Wlth 3 plant a""fi" i

Keys To'A Healthy SOIL!




THE 16 ESSENTIAL ELEMENTS REQUIRED FOR PLANT LIFE

Energy and Resources

BASIC NUTRIENTS

. Elenerailly ::allahla lo 6 3
ants in sufficient
Eu_anlilles mrnLuh air, ﬂ Eulugl-;:::mglun\r:
Plant economy resourcesgees
. CARBON  HYDROGEN  OXYGEN
# 1|S C:ARBON PRIMARY MACRONUTRIENTS m
EARTH METALS

#2is NITROGEN irough friizers
NITROGEN PHOSPHORUS POTASSIUM

Other mineral
resources =]

Available through soil CALCIUM  MAGNESIUM  SULFUR

but usually not through
lertilizers

MICRONUTRIENTS

26 25 30 29 42 17
Fe FMn | Zn B Cu Mo § d

IRON MANGAMESE ZINC COPPER BORON MOLYBDENUM CHLORINE

Keys To A Healthy SOIL!




Energy and Resources

e Plant economy resour~,_. "
_' + #1is CARBON | et
& #2is NITROGEN

~e Other mineral

- resources AT <Ny p-
‘ @ EmplOy tl ny magnesium from a.mine. Credit Henry Té:t m”
mlnerS to ext raCt Earth and Space Science News A ',

‘the nutnentsfrom theson

Ca,rbohomlc$ The.WonderfuI Econ@mypf the SO e At : KeYS TO A Healthy SOIL’ -




|Mycorrhizal Fungi run the Largest
Mining Operation in the World

Up to 85% of plants depend on fungi to survive. Plants and fungt
depend on each other for nutrient cycling and water absorption
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Thin-section micrograph of a tunneled feldspar
Scale bar = 100 micrometers

Photo: Amanita gemmata by Courtney Celley: US Fish & Wildlife Service
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“Mineral Resources

e Mycorrhizal fungi mine the soils not-only for the basic

« food nutrientsfor plantswe are familiar with like
nitrogen, phosphorus, etc, but also those hard to come
by trace elements (Zinc, Copper, Manganese, etc) which
plants need for strong Immune system health and. .~
survival against a potentially hostile world of pathogens.

Oddly enough-many solls are rich in important nutrients, .«

but they are often locked up in a physical form which
makes them unavailable to maost plants.
(Source: Scientific American - Ennifer Fazer) -
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http://blogs.scientificamerican.com/artful-amoeba/the-world-s-largest-mining-operation-is-run-by-fungi/

111f1‘a Structur

in-fra Hc-ture \in-fra- strak-char, -( Yfra-\

l Simple Definition of INFRASTRUCTURE

: the basic equipment and structures (such as roads and bridges) that are needed for a country,
l region, or organization to function properly

Transportation
Communication

Economies will be severely crippled or limited when
these are lacking or disrupted (war strategies)
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I\/Iydbrrhlz%d fungl transports A

e PhoSphorus —mone of the
i’*' hardest to access '

a .Nltrogen Potassmm g | 'T =

..

-~ Calcium, Magnesium, lron

.Zlnc Boron, Manganese and

: Copper |

o In"dry times they help *
transportand supply water.
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 “Transportation Infrastructure -
“» A s0il system without Mycorrhizal fungiislike a:

(~ farming system without reads; rail lines or ports —
_~-huge potential but severely limited.
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Transportatron Infrastructure —

A soll system Wrthout Mycorrhrzal fungi i |s Irke a
“ farming system without reads,; rail lines or ports :
+-huge potentlal but severely limited. |
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r, “farming system without reads; rail lini
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TranSportatron ¥
Infrastructure
Earth worms.-
;..help_transp_qrt, '
o« “Water
. Oxygen
-« Surface carbon (resrdue)
s, Otherfblota
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: com mun ication | Flavonoids efc. | Root ' Amino acids etc. |

- P | L-tryptophan _———>(MO) (Pisolithus
. A ? e BT i ~= tinctorius)
Infrastructure - 5 e | e |
< g . _ ]
Plants.use liquid T | [0
= CrArQoCOCCLrm )
- Ectomycorrhiza <7, — p@},.; :_Z,___El.dl_- -— o
carbon root < Ok

-

__Sorgolactone L-methoning

exudates to e
communicate to
soil biota what - [t 7 —

sthey need -

|

- | M D {Acremonium

~ faicilorme)
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Watch out

- Communication avager
InfraStrUCture _ are about!

I\/chorrhlzal networks
.~ interconnect root
systems and-allow
plants to
communicate
threats through

C h en,] i Ca I Si n a I i n | When aphids infect the plant on the left a signal travels to through the mycorrhizal network warning other
g g (uninfected) plants that aphids are nearby. This induces defence responses that include the production of

methyl salicylate, which repels the aphids and attracts the parasitoid wasp (an aphid predator).
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~Defensewand

Protectlon 5
s 44 | ’ll ~

! i

. The second line of

_‘defense is plant

> signaling - plants

> signaling each other and

. signa Ing insects and 50|I
organisms to assist in
defense 3
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TheScientist

EXPLORING LIFE, INSPIRING INNOVATION

Sphids ane highly desirecinme
recls Ehaad Seed on The sap ol
Furmercad planl e

LEressarfor marmy plants

4 " l
Lircugert i3 & commcn /r’,-“ ' W 11
7

The retervifrg, plard evmels delens
YOCs thad atiract aphid-hunking
waaps and repel aphsds

=




Defénse *aﬁd Prdtectlen

G 1#__,.,___

The tHH’d line oﬁ defense’is ™ |
~ symbiotic relatlonshlps
: between plants and
-organisms such as
‘.'. endophyte fungus

&

—ri,
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De»fé'n.se *aﬁd Prdtectmn

o ¥ 1‘__._.*1.__

~e The‘f@u rth Ime o] "

% defense is Dlver5|ty of

 plants, roots, types, - ,,_ |

-+~ seasons, insects; biota =

. ® Most attackers will focus
.-ononly one ortwo things =.°
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- Keys To A Healthy SOIL!
_» Supply (Producers/ Sellers)

» Demand (Consumers/ Buyers)
currency ;
Capital
Energy and Resources
Infrastructure
Defense and Protection
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“Nine Take®Away.Points :

3. Increase your “cash flow” of carbon currency
6 12.0107 | REE REEREES | B e
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cash flow of carbon currency =

6 12.0107 .:____A Less than 50% efﬁuency in

« collecting solar energy and
producmg I|qU|d carbon
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4 I\/Iake capltal mvestments of Iong term carbon
; (orgartlc matter) and don t setl off mvestments
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4 I\/Iake capltarlnvestments of Iong term carbon
(orgarﬁc matter) and don t-sell off investments
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Ten Sl'ake Nway Pomts

§= Take advantage of free "%
(tiny workers
. I\/Ianufacturihg 3
o Mining
- Transportatlon
.- Communucatlon
. Protectlon
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Nine Take3Away. Points

- 1.Economies are intricately interconnected

-2.Reduce the amaunt of welfare you are giving your.economy - get everyone working!
/ 3.Increaseyour cash flow of carbon currency for maximum production
" 4.Make capital investments of long term carbon (organic matter)

5.Solar energy is free - take advantage of every opportunity to.capture it and boost

" .-your economy '

. 6.Take advantage of the free resources you have in the airand thesoil - nitrogen and
other nutrients Hire lots of tiny workers-- miners, transporters, communicators, and
protectors _ |

. 7.Build and do not destroy infrastructure - you will really see your economy grow!

- 8.Protect your economy.with soil armor

9.Diversity.is so very important for a healthy economy - plants, roots, and soil biota-

CArbONOMIES - TheWorziertl ECOROmSLOfthe ST . ~“" Keys To'’A Healthy SOIL!
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