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|_evels of Nutrient Management

International/National: Manufacturers,
Distributors, Transportation, Global
Balances — Mega Scale

Regional/Local: Distributors, Retailers,
Regional Cooperatives, Corporate Farms —
Macro Scale

Farm/Field/Subfield: Individual farming
operations, landowners, cash renters, etc. —

Micro Scale




Corn Grain Produced In the U.S. Per Unit of
Fertilizer N Used, 1964-2000. - PPI
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Percent of Soils Testing Medium or
LLower In P in 2001 - PPI
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Soll Test P Relative Frequency Distribution
for North America in 2001 - PPI
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Partial P budgets for North America
(average of 1998-2000) - PPI

Crop Applied Recov. Removal/use ratio
Region Removal Fertilizer Manure* Balance* Fertilizer Fert+Man
------------- P>0s, billion pounds --------------
North America 13.0 10.3 4.0 +1.3 1.27 0.91
U.S. 11.1 8.8 3.3 +0.9 1.27 0.92
Canada 1.9 1.5 0.7 +0.4 1.23 0.84
6 corn states 5.1 3.0 0.9 -1.3 1.70 1.33
lowa 1.26 0.62 0.23 -0.41 2.03 1.47
Kansas 0.67 0.43 0.15 -0.09 1.56 1.16
North Carolina 0.12 0.21 0.25 +0.34 0.56 0.25

* Recoverable manure nutrients, Kellogg et al., (USDA-NRCS), 2000.
** Fertilizer+manure-removal.
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Ratio of P Removal by Common Crops to Fertilizer
Applied Plus Recoverable Manure - PPI
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* These states contain
significant acreages of
fertilized specialty crops
not included in the nutrient
removal estimates.



An Acre of Corn, 1970 to 2000 - PPI

1970 1980 1990 2000
Yield bu/A 72 91 119 137
P205 removal Ib/A 32 40 52 60
P205 rate Ib/A 64 57 51 47
Applied-removed [b/A 32 17 -1 -13
Eroded P205 Ib/A 6 4 3 2
Manure P205 Ib/A 5 5 5 5
Soil test P* ppm 12(L) 22(H) 27(H) 24(H)

IA median
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Soil Test K Relative Frequency Distribution for
North America in 2001 - PPI
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Percent of Soils Testing Medium or
Lower in K in 2001 - PPI
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Partial K budgets for North America
(average of 1998-2000) - PPI

Crop Applied  Recov. Removal to use ratio

Region Removal Fertilizer Manure* Balance* Fertilizer Fert+Man
-------------- K20, billion pounds ---------------

North America 21.0 10.9 4.5 -5.6 1.92 1.36
U.S. 18.3 10.1 3.8 -4.4 1.81 1.32
Canada 2.6 0.8 0.7 -1.1 3.36 1.77
6 corn states 6.6 4.1 1.0 -1.5 1.62 1.29
lowa 1.56 0.88 0.29 -0.39 1.77 1.33
Kansas 0.86 0.11 0.19 -0.55 7.60 2.80
North Carolina 0.23 0.39 0.24 +0.40 0.57 0.36

* Recoverable manure nutrients, Kellogg et al., (USDA-NRCS), 2000.

** Fertilizer+manure-removal.
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Ratio of K Removal by Common Crops to Fertilizer
Applied Plus Recoverable Manure - PPI
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* These states contain
significant acreages of
fertilized specialty crops
not included in the nutrient
removal estimates.



8 YEARS OF MFA COMPOSTIE SAMPLES
POTASSIUM vs PPI

K 1In Ibs/acre

<230 231-350 > 351

MFA % Samples 34.0 35.5 30.4
PPl % Samples 37.0 28.0 35.0




REGION 3 % K OVER 3 SOIL TESTING YEARS
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REGION 4 % K OVER 3 SOIL TESTING YEARS
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What Is Nutrient Management Planning?

“Managing the amount, source, placement,
form, and timing of application of nutrients
and soil amendments to ensure adequate soil
fertility for plant production and to minimize
the potential for environmental damage”.




What Is Nutrient Management Planning?

“Systems level crop, animal and land use
nutrient management designed to ensure
economic, environmental and social
sustainability of our land resources.




With quality materials,
transportation, storage,
blending, application and
fertilizer inspection
control programs, the
Industry has already
developed a high quality
nutrient management
system




Since comprehensive nutrient
management planning
Includes manure, by-product
and other waste-based
nutrients, can/should the
fertilizer industry become
Involved In the process?




In many cases we
already are: Several
fertilizer retailers
and manufactures
also play important
roles in animal
agriculture or other
nutrient-based by-
product industries
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FARM JOURNAL
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it, package it, and sell it for $80 a ton, you can look for more
farmers to try it.
And that’s just what is happening. When egg and broiler mg =
prices got down below the cost of production last year, some fe rtl I I Z e
- s poultrymen discovered that manure was the only part of their r

business showing a profit!

POULTRY . oiigmemeims | | -
g e o o ie | [NAUSEY 1S NOt @
B

Now the latest idea is to pellet the manure, neatly package

it, and sell it as a retail store item for as much as $80 a ton!

e
INCOME e st Euma e | NEW CONCEPt —

regular feed-pelleting machine.

He says you get pellets that are easy to handle and prac- =
tically dust-free (see photo). z! A rtl C I e
o ZZ h " emgineer 1?1’3- = H;;?mo@ Q:’ ke a&n;il; mﬂ
owar i e
sell the manure e v e s d ib
Po nstries Inc. = i
peﬂud—h::'ﬂ:r-ﬁue:r:t $40 1o $45 nl::m.,s:holg:;e to stores, eSC r I eS

as a soil conditioner in the lawn and garden market.
Several Delaware nurserics and farm stores are offering

W SeEnait | processed litter

($80 a ton). A few stores charge more.

At the Eastern States Farmer’s Exchange service center . . =
hNenrk,DeL,mmgeerPiemisscllingmdﬂmt : In 60
sizes of pellets: g inch, small enough for regular lswn fer-

tilizer spreaders; and 3 inch, used mostly around shrub-
bery. “Interest is picking up fast,” says Pierce. “At first, the
manure pellets were just a curiosity—Dbut now the word is get-

ting around, and sales are going up.”

A ton of dry manure, properly handled is equivalent to $43 20 COSt at

a ton of 5-3-2 commercial fertilizer, says Herbert C. Jordan, ]

Extension poultryman at Pennsylvania State University.
Furthermore, Jordan figures that chickens produce a ton

of the dry manure for every two tons of feed they eat. So if a Sou rce $4O

laying hen eats 100 pounds of feed in a year (enough to pro- y

duce 20 dozen eggs), she produces 50 pounds of dry manure.

That would be $2 worth per hen, if you sold it at the retail rate!

" e e mre vy s o odd | ] utrient value

by selling the manure. He's figuring it at the wholesale level

($5 to $15 a ton), which mest poultrymen would use. End -
o at field?
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e.q. Swine Manure Value “as received’” (MWPS-18)

Total N Value = $15.00/1000 gallons
P205 Value =% 8.40/1000 gallons
K20 Value = $6.8/1000 gallons

Based upon $0.30/Ib N, $0.24/1b P205
and $0.17/Ib K20 - 2004




Manure Nutrients Relative to
Commercial Fertilizer Use In the

U.S.
14,000
® 12,000 - O Commercial Fertilizer
S 10,000 -
S 8,000 B Total Manure (CAST,
& 6,000 1996)
E 4,000 O Recoverable Manure
E 5000 | lj [ [ (NRCS, 1998)
o) ‘ ‘
N P205 K20

Tom Bruulsema, PPI, 1998




Potential Commercial Fertilizer
Replacement with Manure Nutrients

Nutrients/ West West u.S.
Reqgions Atlantic North Central South Central Total
% replacement

N 32 11 22 14
P205 150 24 141 42
K20 120 55 452 59

Integrated Animal Waste Management Council
for Agriculture Science and Technology - Report 128




lllinois P Budagets, 1982-1996

Removal Inputs
Removal/
Years Crop Animal® Fertilizer Manure Human Inputs
------------------------- tons, thousands---------------------- %
82-86 517 3 466 112 16 38
87-91 498 38 385 106 16 100
92-96 574 3 381 101 16 117

“Meat, eggs & milk Hoeft, University of llinois




Map 1: Estimated Manure Nitrogen Production
from Confined Livestock
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Map 2: Potential far Nitrogen Available from Animal Manure to Meet or Exceed Plant
Uptake and Removal on Non-Legume, Harvestad Cropland and Hayland
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Map 28 Excess manure nitrogen assuming no export of manure from farm, 1997
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Map ID: m5436 *Some counties are combined to meet disclosure criteria.



Manure P vs. Crop Land P Use
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Map 30  Excess manure phosphorus assuming no export of manure from farm, 1997
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Manure and other Miia
waste-based nutrients Characteristics ==
require different
management | |
compared to

commercial fertilizers

“Manure Characteristics”
from the Manure
Management Systems
Series: MWPS-18, Section 1

MWPS-18 Section 1

MFA
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Federal Nutrient Management Plans

NRCS
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Certified Crop Adviser Brief Summary

Administrative Agent: American Society of Agronomy

Voluntary Program: Proactive, Non-Regulatory

Boards: International + 37 State/Regional/Provincial

Requirements: Must pass 2 exams (local/international),
education + crop advising experience, 2 references, code
of ethics, proficiency in 4 competency areas (SW, IPM,

CP, CN)

Continuing Education: 40 hours every two years.
Minimum of 5 hours for each competency area.




CCA Testing Procedure Results

Education Level Percent Passing
< High School 35
High School 57
<B.S. 09
B.S. 81
M.S 89

Ph. D. 89
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American Soclety of Agronomy CCA
Program Participation — October 2004

International = 14, 819
Missouri = 400+

MFA Incorporated = 116




CCA Employment Breakdown

(Doane Agricultural Services — 2004)

Agricultural Retallers 64%
Agriculture Manufacturers 15%
Total Agricultural Industry 79%

Farm Managers/Independents 12%

Custom Applicators/Government 9%




Number of MFA CCA'’s per County in Missouri - 2003

@Areas of Highest CAFO
Manure Production




Field Office: Date:

Page 1ol 2

Missouri Environmental Quality Incentives Program (EQIP)

Glacial Till Region Scoring Worksheet - FY03

Applicant(s):

Address:

Farm Number:

Tract Number: Acres in Application:

LRF: New Farmer:

if yes, type:

Livestock Operation;

Avgileble | Points
Paints Awarded

Percant
Planned

Offered acres are in the walarshed of a 3034 list siream. EQIF plannad practice(s) 10
must address the waler quality concern in the watershed area identiiad A
OR 5
QOffared acres are in the walarshed of a public drinking water supply resanvoir,
(2) Percant of unbuffered parennial or intermittent streams, wellands, sinkholes, ar s
Vel : % X B B
panmanant waterbadies planned for bulfers 3
(3) Planned wall plugging of all abandanad well{s) on ofared acres. 2
Sub Total (A+B + C
Livestock Concerns - 70 point maximum
(4}
Planned improvaments made o an existing animal waste management system -
such as implemanting & waste utillzation plan, Installing manure transfer pipe,
installing roofing over axisling facilities, adding a composter (o a faclity, adding solid
separation, adding a lush system ar almilar Improvements. closing ar camverting an
axisling animal washe facility, Also planned improvaments 1o address air guality such
as animal waste digastors andlor faratead windbreaks designed to control odors
OR
Planned conversion of an axisting confined livastock aparation to a grass hasad A5
livastack production operation.
OR E
Planned raplacermant of an inadequate or falling animal waste eystam ar planned
Installalian of a system on an existing cparatlon for collacllan, storaga andiar
traatmant af animal waste,
a Planned0-50% expangion. 35
b. Planned 51%-100% expansion. 25
c. Planned >1C00% of expansion, 15
OR
Planned nstallatior of a new animal waste system for collactior, storaga, trealment 10
‘or 8 pew livestack aperation and/cr erlerprise.
(5) Planned pgw prescribed grazing syslam:
_a_Bor mors paddocks Be=tale o
b 4-7 paddocks 18 E
OR
Existing prascrbed grazing syslam with plans o increase paddocks by 4 or more 10
e Ead A QRN RO NV R e T e T T T I LS
|:5:| Plan o convert 2 minimum of 20% of axisting cool seasan pasture andiar hayland B G
acres o relive warm Seeson prasses. B
(7 Plan w improva a minimum of 30% of existing pasture acres by interseading & H
lagumes
Sub Total [E+F + G +H) = 70 I

Federally Subsidized
Nutrient Management
Programs:

Limited Access, Vary by
location, Reward poor
past land stewardship,
discriminates against
many of the early
Innovators. Early
contracts have
discriminated against
Industry/CCA (est. < 5%
of contracts to industry)

MFA
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Nutrient Management Plan

Name: Field: Date:
Nutrient Management Plan Checklist

O Field map attached O Estimated erosion loss calculated

U Recent soil test information O P Index calculated, if needed

O Soil test history attached [  Leaching Index determined

1 TMDL issues addressed, if applicable [ Suggested Best Management Practices identified

) Manure Management Plan attached, if needed O Environmental Risks Identified

 Nutrient application rates within guidelines O Certified Advisor/Planner signature

O No conflicts with rest of Conservation Plan QO  Producer Signature
Environmental Risk Assessment Producer Long-Term Nutrient Objectives:
Y N

QQ PTMDLArea

Q0 NTMDLArea

0 P Soil Test Greater Than 50 ppm Bray1/Mehiich Il
Q0 irrigated Field

Q0 Adjacent to Homes, Buildings, etc.

Q0 shallow Water Tables (less than 10 deep)
Q0 water Well in Field

Q0 wellhead Setback

QQ Stream Setbacks Overall Conservation Plan Objectives:

Q) Adjacent to Intermittent/Perennial Stream (<300°)
Q0 Flood Frequency Class (Occasional or Greater)
QQ Buffer Strips Present

Q0 sheetRill Erosion Concerns

Q0 Gully Erosion Concerns

Q0 stream Bank Erosion Concemns

Q0O other Environmental Concerns (detail below)

Environmental Management Indicators: Map: N
RUSLE Soil Erosion: ton/acre ?
P Index: (if needed)
Leaching Index: High Medium Low
Manure Application:  (circle one)
None
Incorporated days after application
Unincorporated
Subsurface Injected
Irrigation System
Other
Certified Nutrient Planner Date Producer Date
LSDANR(S G
®ISIIE oy e NRCS i

Kansas State University Agricultural Experiment Station and Cooperative Extension Service

There are
many
standard
NMP forms
avallable

MFA
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Manure Management Planner — Version 0.19

Brad oern and Phil.Hess —.Pyrdue Univ.




Spatial Nutrient
Management
Planner (SNMP)

John Lory
University of
Missouri

Holstein Dairy Farm, Year:2000
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MFEA Precision Agriculture Programs




Precision Ag. Components of CNMP

VRT technology
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Multi-Year Management Zones
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Soybean Corn




We must develop value-added
products, services and fee-based
support programs before
nutrient management planning
becomes a viable component of
the current fertilizer industry




Summary

The fertilizer industry is playing the major role in
overall nutrient management, and should/will increase
Its role in manure/waste nutrient management.

We have the personnel, equipment, transportation,
credibility, land owner contact, and overall
Infrastructure to succeed.

To be successful at the retail level, nutrient
management programs must be value-added, with
fee-based agronomic technical support

A seamless multi-tiered system that addresses modified,
non-modified and alternative uses for waste products in

combination with fertilizers i1s needed
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