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Presentation Outline

• Relevant NOP Regulations
• Crop nutrient 

requirements
• N:P challenge
• PAN in organic systems
• Using Organic Fertilizer & 

Cover Crop Calculator



NOP Soil Fertility & Nutrient Mgt

a) …maintain or improve the physical, biological, and 
chemical condition of soil and minimize soil erosion

b) …(use) rotations, cover crops, and the application of 
plant and animal materials

c) …manage plant and animal materials to maintain or 
improve soil organic matter content

d) Manage crop nutrients and soil fertility to maintain or 
improve soil organic matter content 

e) The producer must not use prohibited substances.



NOP Manure Standards

• If applied to land growing a crop for human 
consumption raw manure must be 
incorporated into soil according to pre-
harvest intervals:

– 90 days if edible portion does not have 
contact with soil particles

– 120 days if edible portion does have 
contact with soil particles



NOP Compost Standards
*for compost derived from manure 

• Initial C:N ratio between 25:1 and 40:1

• Maintain temperatures between 131°F and  170°F for:
– 3 days using in-vessel or static aerated pile system, or

– 15 days using a windrow composting system, during which period 
the materials must be turned a minimum of five times.

• NOSB Guidance 

– Attain 131°F for at least 3 days and mix or manage pile to 
ensure all feedstock heats to the minimum temperature

– Processed manure: heated to 150°F for at least 1 hour and dried 
to 12% or less, or equivalent heating and drying that produces 
product that is negative for Salmonella and fecal coliform.



Questions?



NRCS 590- Nutrient Management



Determining Crop N-P-K Requirement

• Refer to University fertilizer guides (UC, OSU, MN, etc.)

• Look at states with similar climate and crops if needed.

• Many organic farms are highly diverse and crops with 
similar nutrient requirements are fertilized the same.

• Do NOT need to be organic-specific guides.



Nutrient Management for Commercial Fruit & Vegetable 
Crops in MN

http://www.extension.umn.edu/garden/fruit-vegetable/nutrient-
management-for-commercial-fruit-and-vegetables-in-mn/



Vegetable N Requirements:
small, diverse farms

Soil fertility management for organic crops (2006), UC Publication 7249, Gaskell et al. 

Low total N content
<120 lb/ac

Medium total N content
120-200 lb/ac

High total N content
>200 lb/ac

Baby greens Carrot Broccoli

Beans Corn, sweet Cabbage

Cucumbers Garlic Cauliflower

Radish Lettuce Celery

Spinach Melons Potato

Squashes Onion

Peppers

Tomatoes



How is an organic nutrient 
management different?

• Dependent on many variables
– Cover crop stand, soil temp, moisture, tillage, OM%.....

• Slower release

• Often higher P applications (with manure & compost)

• Soil quality builds and provides returns over time

• Diversified & specialty crop operations pose additional 
challenges
– Small blocks of crops

– Complexity of different crop needs

– Seasonal changes in N mineralization



Nitrogen/Phosphorous Ratios

CROP UPTAKE (lbs/ac)

N P2O5 K2O
beans 100 40 150
cabbage 220 75 300
carrot 140 50 170
cauliflower 220 90 300
cucumber 110 45 110
onion 160 45 140
radish 100 50 100
tomato 160 60 170
peas 100 40 70
Mean 146 55 168
Mean nutrient ratio 2.6 1.0 3.1

ORGANIC AMENDMENTS (%)

Total N P2O5 K2O

Dairy manure & bedding 0.5 0.2 0.5

Poultry manure & litter 2.8 2.3 1.7

Pelleted chicken manure 4.0 3.0 3.0

Composted poultry manure 0.9 2.0 1.2

Composted dairy manure 0.6 0.6 1.3

Mean 1.7 1.6 1.5

Mean nutrient ratio 1.1 1.0 1.0

Specialty Products

Total N P2O5 K2O
Feather meal 12.0 0.0 0.0
Blood meal 12.0 0.0 0.0
Fish meal 10.0 6.0 2.0
Soybean meal 7.0 2.0 1.0
Sulfate of potash 0.0 0.0 22.0
Muriate of potash 0.0 0.0 60.0
Bone meal 2.0 15.0 0.0
Rock phosphate 0.0 2.0 0.0

PAN P2O5 K2O

Vegetable crop 150 60 170

3.5 tons chicken 
manure 145 210 210

Courtesy of Nick Andrews, OSU Extension
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Nitrogen Credits

Information needed Resource or calculation

+ Crop N requirement University fertilizer guides, N-uptake studies

- N in irrigation water Water test: 
NO3-N (lb/ac) = in. water app’d * ppm NO3-N * 0.227

- N mineralized from organic 
matter

Pre-season estimates and in-season monitoring

- N mineralized from cover 
crops

Cover crop sampling and OSU Organic Fertilizer and Cover 
Crop Calculator

• Soil organic matter

• Cover crops

• Irrigation water

Courtesy of Nick Andrews, OSU Extension



Types of Soil Organic Matter

Pool Size/Age 
(years)

Functions

Biologically
Active

Small 
1-5 

Meat: nutrient mineralization, 
macro-aggregation, disease 
suppression

Protected Intermediate 5-
30

Bones: soil structure, porosity, 
water relations

Stable Large 
50-10,000

Micro-aggregation, CEC, fate of 
compounds, color

Courtesy of Nick Andrews, OSU Extension



Does total soil organic matter correlate 
with N mineralized from soil OM?

OSPUD, 2006 
"spring" soil N min samples

Soil organic matter (%)

1 2 3 4 5 6 7 8

Soil N mineralization rate (ppm N per day)

0.2

0.4

0.6

0.8

1.0

1.2

1.4

Courtesy of Nick Andrews, OSU Extension



Cumulative Available N from Organic Sources
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Courtesy of Dan Sullivan OSU Crop & Soil Science



Organic Equilibrium

Courtesy of Dan Sullivan OSU Crop & Soil Science

• Organic matter  & soil C accumulate over 
time 

• Soil fertilizer (e.g. N mineralization) 
increases over time

SOIL BUILDING PHASE

2-4 years or more

MAINTENANCE PHASE



Estimating Organic Matter Nmin
Potential

Estimated
N credit

Field history

0 No previous organic inputs

50 lbs/ac > 3 years of history of organic inputs

• If organic amendment application records are 
not available, use table below.

Courtesy of Nick Andrews, OSU Extension



Estimating Organic Matter Nmin Potential

• If organic amendment application records ARE available

Courtesy of Nick Andrews, OSU Extension



Questions?



Cover Crops & Nutrient Management



Cover crops

Product $/ton Total
% N

Est’d
% PAN

$/lb
PAN

$/100lbs
PAN

Urea
(not organic)

$500 46% 100% $0.54 $54

$1000 46% 100% $1.09 $109

Processed chicken 
manure

$200 4% 50% $5.00 $500

$250 4% 50% $6.25 $625

Legume cover 
crops

$1-3.00/lb PAN
All costs attributed to 

PAN

$0.50-$1.50/lb PAN
Seed and inoculum only

Courtesy of Nick Andrews, OSU Extension



Cover Crop PAN Varies

Oats and vetch
~26” canopy

~110 lbs total N & 10 lbs PAN

Rye, vetch and peas
~20” canopy

~155 lbs total N & 60 lbs PAN

Courtesy of Nick Andrews, OSU Extension



Terminating Cover Crops for Maximum N

Courtesy of Nick Andrews, OSU Extension



Lab analysis:
Total percent N

Percent dry matter
Courtesy of Nick Andrews, OSU Extension



No lab analysis?

Percent dry 
matter

Total %N

Common vetch and other 
legumes

12-18% 3-4%

Cereals 15-20% 1.5-2.5%

50/50 vetch/cereal mix 15% 2.5-3%

Courtesy of Nick Andrews, OSU Extension

You still need to estimate the cover crop biomass.
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National List of Allowed & 
Prohibited Substances

• Synthetic substances are prohibited, non-synthetic 
substances are allowed.

• National List is the list of exceptions to that rule

• Synthetic. A substance that is formulated or manufactured 
by a chemical process or by a process that chemically 
changes a substance extracted from naturally occurring 
plant, animal, or mineral sources, except that such term 
shall not apply to substances created by naturally 
occurring biological processes.







Organic Fertilizer N Mineralization
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Gale et al. (2006). J Env Qual 35:2321-2332

PAN estimates are approx. 75%.

Courtesy of Nick Andrews, OSU Extension



Monitor soil N min
End of season “report card” (at harvest, before winter rain).

NO3-N (ppm)

Low <10

Medium 10-20

High 20-30

Excessive >30

Courtesy of Nick Andrews, OSU Extension



Questions?



http://smallfarms.oregonstate.edu/calc
ulator



Fertilizer Analysis & PAN

Courtesy of Nick Andrews, OSU Extension



Cover Crop Analysis & PAN



Your Costs: seed, fuel, labor



Your Costs – establishment



Your Costs: fertilizer app’n



Cost Comparisons



Develop a Fertilizer Program

Fertilizer recommendation determined from soil 
test results and University fertilizer and nutrient 
management guides



Nutrients Provided

100-50-50

Excess P2O5

& K2O



Cost of (Excess) 
Nutrients 
Provided

6000 lbs chicken manure 
supplied 98-120-120 for 
$722.69 per acre. 

70 lbs per acre excess P2O5

& K2O



Cover Crop Nutrients



Cost Comparison

Fertilizer cost ($302.69) + 
Cover crop cost ($105.71) 
= $408.40 per acre

$722.69 (cost without cover crop)
- 408.40 (cost with cover crop)
= $314.29 SAVINGS per acre 

Courtesy of Nick Andrews, OSU Extension



Scott Latham: Sauvie Island Organics
20 ac organic fresh vegetables 

~400 CSA members, 25 restaurants

"We didn’t give our cover 
crops enough N-credit. 
The Calculator showed us 
we were getting twice the 
N we thought. Now, no N 
is applied to our head 
lettuce, we get the same 
yield and save $275/ac on 
fertilizer." 

“We invest our savings in additional N to our broccoli field and 
get higher broccoli yields.”

Courtesy of Nick Andrews, OSU Extension



NRCS/Oregon Tilth Resource

Nutrient Management Plan 
for Organic Systems: Western 
State Implementation Guide

http://www.nrcs.usda.gov/
organic/

This project was made possible with a 
grant from:

http://www.nrcs.usda.gov/organic/


WSU Resource

Soil Fertility in Organic 
Systems: A Guide for 
Gardeners and Small 
Acreage Farmers 

PNW 646

http://bit.ly/1aUmtEb

http://wsu.us5.list-manage2.com/track/click?u=3cd4b2a328519c34e51f46c1d&id=d86a9beb3c&e=d67ef20112


Organic Nutrient Management Resources

• Cornell Organic Guides for Fruit, Vegetables, and Dairy
http://nysipm.cornell.edu/organic_guide/

• Nutrient Management on Organic Vegetable Farms 
http://www.uvm.edu/vtvegandberry/factsheets/NutrientManageme
ntonOrganicVegetableFarms.pdf

• Organic Alfalfa Management Guide 
http://cru.cahe.wsu.edu/CEPublications/EB2039E/EB2039E.pdf

• Soil Fertility Management for Organic Crops (CA) 
http://anrcatalog.ucdavis.edu/pdf/7249.pdf

• Determining Nutrient Applications for Organic Vegetables 
http://extension.psu.edu/business/start-farming/soils-and-soil-
management/determining-nutrient-applications-for-organic-
vegetables-basic-calculations-introduction-to-soils-fact-3

http://nysipm.cornell.edu/organic_guide/
http://www.uvm.edu/vtvegandberry/factsheets/NutrientManagementonOrganicVegetableFarms.pdf
http://cru.cahe.wsu.edu/CEPublications/EB2039E/EB2039E.pdf
http://anrcatalog.ucdavis.edu/pdf/7249.pdf
http://extension.psu.edu/business/start-farming/soils-and-soil-management/determining-nutrient-applications-for-organic-vegetables-basic-calculations-introduction-to-soils-fact-3


Questions?
Sarah Brown

Organic Specialist
NRCS & Oregon Tilth

Sarah.brown@por.usda.gov
503-779-6557

mailto:Sarah.brown@por.usda.gov



