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? What Are ORG? What Are ORG

ChemicallyChemically: “Organic” = con: “Organic” = conChemicallyChemically: Organic  = con: Organic  = con
AAPFCO: State fertlizer controAAPFCO: State fertlizer contro

CC OOCommerciallyCommercially: “Organic” means : “Organic” means 
using natural anusing natural an

Organic Certification: Organic Certification: NOP (NatioNOP (Natio

OMRI (Organic MateriOMRI (Organic MateriOMRI (Organic MateriOMRI (Organic Materi
WSDA (Washington SWSDA (Washington S

M “A dit d C tifM “A dit d C tifMany “Acredited CertifyMany “Acredited Certify
ASCO, CCOF, Organic CeASCO, CCOF, Organic Ce

Let Us Talk CHEMLet Us Talk CHEM

GANIC Fertilizers ?GANIC Fertilizers ?

ntains Carbon (element #6)ntains Carbon (element #6)ntains Carbon (element  #6)ntains Carbon (element  #6)
ol officials organizationol officials organization

fforganic production of a productorganic production of a product
nd NOP compliant inputs.”nd NOP compliant inputs.”

nal Organic Program)nal Organic Program)

ials Review Institute)ials Review Institute)ials Review Institute)ials Review Institute)
State Dept. Of Ag.)State Dept. Of Ag.)

i A i ” (ACA )i A i ” (ACA )ying Agencies” (ACAs):  ying Agencies” (ACAs):  
etifiers,Oregon Tilth etc.etifiers,Oregon Tilth etc.
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Let Us Talk CHEMISTRIES OLet Us Talk CHEMISTRIES O

Two Organic Fertilizer Forms:  DRYTwo Organic Fertilizer Forms:  DRY

Some Sources of OSome Sources of O

Protein based produProtein based produ
Manures CManures CManures, CManures, C
Sugar and Sugar and 

Crop Residues (CovCrop Residues (CovCrop Residues (CovCrop Residues (Cov
Lignins, FatsLignins, Fats

H t (hH t (hHumates (hHumates (h

Mined MMined M

?  Which Of These Contains?  Which Of These Contains

Of: Carbon and  N Of: Carbon and  N –– P P –– K:K:

Y Products and LIQUID ProductsY Products and LIQUID Products

Organic FertilizersOrganic Fertilizers::

ucts (Amino Acids)ucts (Amino Acids)
CompostsCompostsCompostsComposts

StarchesStarches
ver crops Cellulose)ver crops Cellulose)ver crops,Cellulose)ver crops,Cellulose)
s and Waxess and Waxes

i id)i id)umic acid)umic acid)

aterials aterials 

s Significant Nitrogen [N] ?s Significant Nitrogen [N] ?



? Why Would We Care A? Why Would We Care A
When we use organic fertilizers we are fWhen we use organic fertilizers we are f
NitrogenNitrogen [N] is generally the most difficu[N] is generally the most difficu
because: release rates vary, the N cost ibecause: release rates vary, the N cost i

About Nitrogen & Carbon ?About Nitrogen & Carbon ?
feeding plants, microbes both N & Cfeeding plants, microbes both N & C
ult nutrient to manage organically ult nutrient to manage organically 
s high and losses can occurs high and losses can occur



? What Is M? What Is M

Organic residue is decomOrganic residue is decom
organisms, primarilyorganisms, primarilyorganisms, primarilyorganisms, primarily

MINERALIZATIOMINERALIZATIO
“To convert organic m“To convert organic m

In plant fertility work this meIn plant fertility work this meIn plant fertility work this meIn plant fertility work this me
to make organic nutrients plato make organic nutrients pla

** Remember the ** Remember the living partliving part oo
soil rhizosphere!  (Feed yosoil rhizosphere!  (Feed yo( y( y

Mineralization?Mineralization?

mposed in soil by living mposed in soil by living 
y bacteria and fungi.y bacteria and fungi.y bacteria and fungi.y bacteria and fungi.

ON PROCESSON PROCESS:  :  
aterial into a mineral”  aterial into a mineral”  

eans: “microbial hydrolysiseans: “microbial hydrolysiseans:  “microbial hydrolysis eans:  “microbial hydrolysis 
ant available”ant available”

of this process and theof this process and the
ur soil and good micros!)ur soil and good micros!)g )g )
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“The firs“The firs
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You makYou mak
AMMONIAMMONI
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Urea: The King Of Urea: The King Of SyntheticSynthetic
“Organic” Fertilizers!“Organic” Fertilizers!

covered in urine  1773 (H.M. Rouvelle)covered in urine  1773 (H.M. Rouvelle)

ized 1828 by Friedrich Wohlerized 1828 by Friedrich Wohler
st organic compound to be made from st organic compound to be made from 
c starting materials!”c starting materials!”

ea made from heating ammonium ea made from heating ammonium 
ate ( NH2ate ( NH2--COOCOO--NH4) in a sealed vessel. NH4) in a sealed vessel. 

ke this by reacting ke this by reacting 
IA + CO2 IA + CO2 (air: N = 78%, O2= 21%, CO2 = 0.033%)(air: N = 78%, O2= 21%, CO2 = 0.033%)

ng Note: Urea + Malonic Acid react to ng Note: Urea + Malonic Acid react to 
rbituric acid (Adolph Bayer)rbituric acid (Adolph Bayer)

128 MILLION Tons/year (2007) !128 MILLION Tons/year (2007) !



ORGANIC SOURCESORGANIC SOURCES
Proteins (amino acids)Proteins (amino acids) UreUre

Proteins (polypeptides)Proteins (polypeptides)

* * Urea excreted in: Mammals, AmphibiansUrea excreted in: Mammals, Amphibians
Salts of Uric Acid in: Birds, Reptiles, BugsSalts of Uric Acid in: Birds, Reptiles, Bugs

S OF NS OF N:  :  (Not including NaNO(Not including NaNO33))
ea and Uric Acid (Manures, Urine*)ea and Uric Acid (Manures, Urine*)

UREA (46UREA (46--00--0)0)

Uric Acid (33Uric Acid (33--00--0)0)



Protein Fertilizer SoProtein Fertilizer So
Proteins (polypeptides)Proteins (polypeptides)

ources (amino acids) ources (amino acids) 

Enzymatic hydrolysis or Enzymatic hydrolysis or 
acid hydrolysisacid hydrolysis

Of protein source materials:Of protein source materials:

Fish mealFish mealFish mealFish meal
Meat mealMeat meal
Blood mealBlood meal

Feather mealFeather mealFeather mealFeather meal
Soy mealSoy meal

Wheat and corn glutenWheat and corn gluten
“hydrolysates” Etc.“hydrolysates” Etc.

The magic number =The magic number =e ag c u bee ag c u be
[N] in protein is 6.25%[N] in protein is 6.25%



? ? So What Is Big Deal AbouSo What Is Big Deal Abou
Plenty In Plenty In yy

AnswerAnswer:  It is there but :  It is there but not availablenot available
we most nwe most n

Agricultural LimitatioAgricultural Limitatio
[P] unavailable in alkalin[P] unavailable in alkalin[P] unavailable in alkalin[P] unavailable in alkalin

Saturated and anaerobicSaturated and anaerobic

Cold soil temperatures (Cold soil temperatures (Cold soil temperatures (Cold soil temperatures (

*Results In [P] Deficiencies In:Results In [P] Deficiencies In:
(CELL DIVISION FOR FR(CELL DIVISION FOR FR

This early deficiency can rThis early deficiency can r

Limit [P] and you Limit [P] and you 

t Soil [P] Phosphate, I Have t Soil [P] Phosphate, I Have 
My Soil?My Soil?yy

ee to the plant during reproduction when   to the plant during reproduction when   
eed it!eed it!

ons* [P] Availabilityons* [P] Availability::
ne pH soils or solutionsne pH soils or solutionsne pH soils or solutionsne pH soils or solutions

c soils (water logged in Spring)c soils (water logged in Spring)

(Frost control times!)(Frost control times!)(Frost control times!)(Frost control times!)

 Growing, Flowering, Fruiting,  Growing, Flowering, Fruiting, 
RUIT DEVELOPMENT)RUIT DEVELOPMENT)
reduce yield potential!reduce yield potential!

looseloose $ PROFITS$ PROFITS



PHOSPHORUS, APHOSPHORUS, AA KEY FACTOR !A KEY FACTOR !
What Roles Does 
PHOSPHORUS Play 
In Plant Health and 
Yields?

8.0% of DNA8.0% of DNA is is 
[PHOSPHORUS]:[PHOSPHORUS]:

cell division, cell division, 
amino acids amino acids 
and protein and protein 

th i llth i llsynthesis all synthesis all 
need new [P] need new [P] 
each seasoneach seasoneach seasoneach season



PHOSPHORUS, APHOSPHORUS, A

What Roles DoesWhat Roles DoesWhat Roles Does What Roles Does 
PHOSPHORUS Play PHOSPHORUS Play 
In Plant Health and In Plant Health and 
Yields?Yields?

E t b liE t b liEnergy metabolism Energy metabolism 
is based on is based on 

recycling phosphaterecycling phosphaterecycling phosphate recycling phosphate 
chemistrieschemistries

ADP to ATPADP to ATPADP to ATPADP to ATP

A KEY FACTOR !A KEY FACTOR !



ORGANIC SOURCEORGANIC SOURCE

Mined Rock Phosphate: Mined Rock Phosphate: 
(Apatite) low solubility(Apatite) low solubility

S OF PHOSPHORUS S OF PHOSPHORUS :  :  

Organic P SourcesOrganic P Sources::
Manure and CompostsManure and Composts

Bone MealBone MealBone MealBone Meal
GuanoGuano

Other Balanced Other Balanced 
Fertilizers?Fertilizers?



THE PLANT HEALTH THE PLANT HEALTH 
K is essential for many plant phK is essential for many plant ph

t i th i l tt i th i l tprotein synthesis, osmoregulatprotein synthesis, osmoregulat
photosynthate translocation.  Pphotosynthate translocation.  P
maintained!maintained!

OO
Mined Potassium Sulfate: Mined Potassium Sulfate: 

(K(K22SOSO44))

OrOr
Manure aManure a

(( 22 44))
Mined naMined na

LangbeinLangbeinLangbeinLangbein

Wood AsWood As

PotassiuPotassiu

Citric acCitric ac

SeaweedSeaweed

ROLE OF POTASSIUM ROLE OF POTASSIUM ::
hysiological reactions: hysiological reactions: 
ti ti ti dti ti ti dtion, enzyme activation and tion, enzyme activation and 
Positive K balance must be Positive K balance must be 

i K Si K Srganic K Sourcesrganic K Sources::
and Compostand Compost
atural products atural products (K2SO4, KCL)(K2SO4, KCL)

nitenite (Potassium(Potassium--magnesium sulfate)magnesium sulfate)nite nite (Potassium(Potassium magnesium sulfate)magnesium sulfate)

sh, Hull Ashsh, Hull Ash

um carbonate (fungicide)um carbonate (fungicide)

id chelates of K (0id chelates of K (0--00--25)25)(( ))

d Extract (KOHd Extract (KOH--based)based)



ORGANIC CHELATES: MICORGANIC CHELATES: MICRONUTRIENT PRODUCTSRONUTRIENT PRODUCTS

Why Do Seaweed Why Do Seaweed 
Extract Powders Extract Powders 

Work?Work?

ChelationChelationChelationChelation
MicronutrientsMicronutrients

Cool Sugars (SAR)Cool Sugars (SAR)Cool Sugars (SAR) Cool Sugars (SAR) 
Amino AcidsAmino Acids

11--11--17 analysis17 analysis



FUTURE CULTURAFUTURE CULTURA
ORGANIC AGORGANIC AGORGANIC AGORGANIC AG

(OFAC), is developing “(OFAC), is developing “
Guidelines” to inform and aGuidelines” to inform and a

and effective use of NOP and effective use of NOP 
OFAC believes that proper hOFAC believes that proper h
organic fertilizers are key coorganic fertilizers are key coorganic fertilizers are key coorganic fertilizers are key co

these suggested guidelinethese suggested guideline
product certification progrproduct certification progrproduct certification progrproduct certification progr

safely and organic integrsafely and organic integr

L PRACTICES FOR L PRACTICES FOR 
GRICULTUREGRICULTUREGRICULTUREGRICULTURE

“Organic Fertilizer Use “Organic Fertilizer Use 
assist growers in the safe assist growers in the safe 
allowed fertilizer inputs.  allowed fertilizer inputs.  

handling and application of handling and application of 
omponents of the NOP andomponents of the NOP andomponents of the NOP and omponents of the NOP and 
es, coupled with the NOP es, coupled with the NOP 
ams will help insure foodams will help insure foodams will help insure food ams will help insure food 

rity for organic produce.rity for organic produce.



FUTURE CULTURAFUTURE CULTURA
ORGANIC AGORGANIC AGORGANIC AGORGANIC AG

1.  1.  Dry MaterialsDry Materials (definition a(definition a
h t i ti dh t i ti dcharacteristics, produccharacteristics, produc

a.  Materials defined (ma.  Materials defined (m
i l t ii l t ianimal proteins, panimal proteins, p

b. Allowed Products b. Allowed Products 
A Purchase Receiving anA Purchase Receiving anA. Purchase, Receiving anA. Purchase, Receiving an
B. Field applicationB. Field application
C P ti fC P ti fC. Precautions for useC. Precautions for use

2.  2.  Liquid MaterialsLiquid Materials (definitio(definitio
a.  Material defined (protea.  Material defined (prote

emulsions, water exemulsions, water ex

L PRACTICES FOR L PRACTICES FOR 
GRICULTUREGRICULTUREGRICULTUREGRICULTURE

and general and general 
t i )t i )ct overview)ct overview)

manures, compost, manures, compost, 
l t t i )l t t i )plant proteins)plant proteins)

nd Storagend Storagend Storagend Storage

on, features, overview)on, features, overview)
in hydrolysates, fish in hydrolysates, fish 

xtract teas, etc…xtract teas, etc…
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