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Research in March 2010’ |

Journal of Psychological SCI
o Exposure creates "halo effect”

e Purchase gives "moral capital™



related technical mformatl,;___ her
v Focus Groups: Northe*a;‘
Southwest and Central
Ohio

e Conclusion: Economic downturn is

excellent time to introduce scientific
organics that are:

1) effective
2) cost-effective
3) sustainable in the environment

Qhio State University Extension
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Government Daflnidons
of Organic Fertlllzer'-‘» e
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All organic fertilizers allowe:rlﬁ 43

naturally derived; thatis; of. plantfoi* animalssss
origin. Sewage sludge and synthetic orgém,( ;o \ |
fertilizers are not included on the allowed h§f.

Canada Organic
Follows the same standards as NOP.

Association of American Plant Food
Control Officials (AAPFCO)

“A material containing carbon and one or more
elements other than hydrogen and oxygen
essential for plant growth.”




Leading Expert in PI

Nutrition
o Essential Elements
e Hoagland’s Solution

Concerns about Organic Movement

o Plants don't absorb organic nutrients
intact

o Plants are organic regardless of nutrient
source
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Helped lnspi"f*é The
Foundation of Ea ‘Day
April 22, 1970 R

=  Whole Earth Discipline:
An Ecopragmatist
Manifesto. 2009

= Organics Are A Nostalgic
Market For The Wealthy e
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s Prior to 1828, scientists Wwere tl"' jab)
carbon to carbon and there wWasia Commons
belief that a “life essence“was necess‘a,,,
philosophy was known as VataliSin: N

e The carbon compounds were called™ Organics t‘o
denote their origin.

| IN 1828, FRIEDRICH WOHLER'S
| RESEARCH INITIATED ORGANIC
/| SCIENCE, WHICH DISPELLED THE
"/ THEORY THAT ORGANIC COMPOUNDS

" WERE FUNDAMENTALLY DIFFERENT
FROM INORGANIC.

I
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http://upload.wikimedia.org/wikipedia/commons/8/8a/Friedrich_W%C3%B6hler_Stich.jpg
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carbon, an\d’ neG
specifically, the‘é St
of the carbon- hydro‘ge
linkage. -wﬁ“

Catenation i1s the formation
of carbon chains or
polymers, the basis for
organic chemistry and life
on Earth.



" Unique Gharactershes of =8
Organic Comp OGS —

multiple covalent bonds at ordmary S
ftemperatures and pressures on Earths

* The energy stored in the covalent bonds
of carbon polymers is released by cellular
respiration, a form of “chemical burning::

* Organisms (microorganisms, plants,
animals) use this enerqgy for cellular
activity.
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harbon Conté'i '”JI BUTINDE:
Orga nic = NS

Carbon O)éiaé‘s ( f‘{
Carbonates ( ~ S

Urea (NH,),CO ?
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not react chemically as organic.
(NH;),CO

e Our bones and teeth are primarily a
form of calcium phosphate
Ca.(PO,);0OH



Origin of: Carbon™ |k

" Periodic Table
Be | of Elements
‘:"9 Wme I1¥B ¥B V¥IB VIB Vil

Sr

" RBf Ha 106 107 108 109 110

* Lanthanide 62 |64 [65 |66 |67
Series Ho

+ Actinide ag
Series

Legend
H - gas Li - solid Br - liquid

Non-Metals - Transition Metals Rare Earth Metals Halogens

Alkali Metals Alkali Earth Metals - Other Metals Inert Elements
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C D 2 ‘.;" J.' J 2 O
) , - Res/decom, combust
Hydrocarbons
(petroleum; etc

SyntheticiOrganic CO, + |

S 500
Compounds el 2
g fertilizers, pesticides) Resl/decom, combust

energy input energy output \r R .\h‘

—— CHO — [CO; S0}

oxygen output oxygen imput

Other Biochemicals ‘§(~' - X
(proteins, membrane — Q—' ‘r. J-J )
structures)



Nutrient Ions
1 S i-e- NH4+, N03-

e

Organic

- Natural
- Engineered




Engineered

Natural Organic Engineered Organic

o)
¢ Il
[NH,CHRCOOH], > NH,*>NO5 [CH,NHCNH], - NH,'>NO;s

Protein = Ammonium =» Nitrate

Natural Inorganic Engineered Inorganic
NaNO; = Na' + NO;y NHNO; -> NH4+ + NOy

Sodium Nitrate > Sodium + Nitrate NOy

* Varying functional groups.



Organic Fertilizers
-

o Carbon- hydroge
\\'\ 1\. .

» Covalent bonding i@w

ess
» May be used as energy s
microorganisms

e Requires microbial or hydrolytlc :
action

e Nutrients attached to carbon
O
i

[CH,NHCNH], —NH*, =NO-.
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s No carbon- hy rra __)dn inkage
« Ionic bonding Gleh

s Not used as energy so e by
microorganisms 3 SN

o

o Water alone can separate
* Nutrient ions attached to each —
other -
NH,NO, — NH,* + NO.- |



- Comparison of GrgenicEmy

Characteristic

Nutrient Release

Burn Potential

Leach Potential

Cost / Nutrient

Microorganism
Energy Source

InorganiciEertil

. .
: Urea | Inorganic Coated R
Synthetic {

Slow
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LLow

High

May
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Fertilizer

(S '-‘_;- ~ \ R

Slow QUICK QUICK “Slow, |
e
SESRO N Agi
Ee)Y High High L),y
LLow High High Ee)yy
Intermediate o)) He)Y)Y Intermediate
May. N[e N[e] NGO



Comparlson\b* /n erlgele zined

N s - .
Natural OrganiciF: Zers
S }» —
Natural Synthetic
Charac- Urea
teristic Alfalfa Tu_rkey Blood Urine Methylene | Urea- IBDU
Litter Meal Urea form
Nutrient 002 | g | iuins | Aozl doog | koo | oo | 450
Analysis : I :
CiN Ratio 155 16 Sl 154 il 154 5l 157
Micro-
nutrient ; _ <
YES Yes SOME \ SOME VES \ \ S
Energy (€S’ (€S’ SOME! MNe) SOME! (€S’ Ne) Ne) N
Source S
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= The Davey Institute



Carbon Footprm 2 ,gJ
equwalent 1lbN

o~ S - -_'
S -\s__. >

Fertilizer . ;' < Kg C/Ib N

‘.\

Organic Saence E_;,\ =
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Tree Care (30-10-7) S

Ex

Natural Organic
Turkey Litter (4-2-3)
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« Synthetic organic fabrics can;%
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Organic Science:

Carbon: N|trogen R :
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e Too much carbon (relative to mtrogen )
In a nitrogen deficiency for plants
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o Too little carbon (relative to nitrogen) resuits =
in accelerated carbon loss from the soil with
resultant loss in soil structure
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How OrganiciMEe a ) Droyvas
SOI| and Plant G OWLhE

Raw Organic Material — ?\f_; *"\1‘_'3*;“1_')]3 Humic Material
° Secre_tions _ S ,.Q\\x_ aggrega ton
— Soil aggregation ~* Nutrie .f»‘-(:,uan "]JJJ
— Plant defense Moisture re

o Filamentous growth
extends root influence

e Nutrient release =
(%
2



| Active SitesiiniStable Organic_g_»:

Matter

HumicCACIdnaturalorganic)
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Root ResponsetoiNatural Enue
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3001b 312 1b 14,733 Ib 2 gal 1 gal 1,248 1b \_  Rate/Acre
$7,558 $33.44 $16.72 $287 " Material Cost / Acre
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* Inorganics - Ca&rbonl her ;m,‘-; DFESENTIOTANOT:

usedias an energysourceiform gg,r dNISMSH
thus promote plantigrowth ﬁu, ‘No
structure N

e Natural Organics - Improve soil struct\ but:
the C:N ratio is too high for optimal‘plants
growth \: 3_1_ S

* Synthesized Organics = Can be'used alone or |n S
combination with natural organics to provide :
the optimum C:N ratio to improve soil'structure:
and plant growth
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