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Tools for Integrating 
Feed Program into 
NMP or CNMP 
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• Is “Feed” of 
“Fertilizer” the 800 
lb gorilla in our 
NMP/CNMP?

• Best nutrient 
strategy will depend 
on answer.

Take Home 
Message
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New
ASABE

Standard:

• Bases excretion on diet and animal 
performance.

• Provides equations for estimating excretion.
• Provide a tool that will adapt as animals and 

diets change.



Dietary P in Feedlot DietsDietary P in Feedlot Diets

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.27

85% corn

0.50

40% DGS

Future (?)

75% DGS &
CGF

%
 d

ie
t P

 (
D

M
-b

as
is

)

0.40

20% DGS

Excreted by animal

Retained by animal

P Requirement



Nebraska CNMP Program 
6

• Most valuable in long-
term or strategic planning 
processes.

• On-farm data needed for 
annual planning 
processes.

Strategic Plan

Annual Plan

Documentation 
& Records

Plan 
Modification

Inventory

Role of ASABE Equations in 
CNMP processes
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Nutrient & Land Estimator
(required during NE permit process)

Purpose:
• Estimates farm-specific nutrients excreted 

by livestock.
• Estimate farm-specific land required for 

agronomic application of manure nutrients
Available at  http://cnmp.unl.edu



SPREAD Tool
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Spread Tool
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Animal Performance
Inputs

Feed Ration 
Inputs

Animal Inputs



Excreted Nutrients

Spread Outputs

Land Needs and 
Travel Distance

Time for Land 
Application

Economic Costs 
& Benefits



Traditional Corn Based Diet
10,000 head feedlot  
13% CP and 0.29% P Diet 

Corn/soybeans crop rotation 
40% land availability for spreading

Manure applied at 4-year phosphorus rate 
Spread with 20 ton truck spreaders

1. Base Scenario (Corn Diet)



(1)
N (#/yr) 219,000
P (#/yr) 127,000

Acres 5,800
Time (hr) 910 
Haul (mi) 2.0

Value $108,000
Cost $52,000

1. Base Scenario (Corn Diet)



40% WDGS Scenario

40% WDGS Diet
10,000 head feedlot  
18.7% CP and .49% P Diet

Corn/soybeans crop rotation 
40% land availability for spreading

Manure applied at 4-year phosphorus rate 
Spread with 20 ton truck spreaders



2.  40% WDGS Scenario

(1) (2)
N (#/yr) 219,000 331,000
P (#/yr) 127,000 243,000

Acres 5,800 11,100
Time (hr) 910 1,000 – 1,300
Haul (mi) 2.0 2.9

Value $108,000 $192,000
Cost $52,000 $59,000

to $72,000

Can I afford
100 to 400 hours 

added labor?

and $7,000
to $23,000 

higher costs?

Can I find 
5,400 acres?
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Impact on Manure Nutrients
(40% inclusion of DG in Diet)

• 50% increase in N Excretion
– 50 to 80% increase in ammonia volatilized

• 90% increase in P Excretion and Manure P
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Summary of Economic Factors…
0 vs. 40% Inclusion of DGS

• Costs of DGS use:
– $7,000 to $24,000 to manure application costs
– 100 to 350 hours to labor & equipment requirements
– 5,700 acres to land access requirements

• Benefits of DGS use:
– $83,000 in gross manure nutrient value 
– $500,000 to $800,000 in reduced feed costs

* 10,000 head beef feedlot (40% land available)
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Impact of Size on 
Total Land Required and Travel Distance
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Assumptions: Corn (175 bu/ac) & Soybean (60 bu/ac) rotation
40% of land available for manure
DGS Included at 40%



Assumptions: Corn (175 bu/ac) & Soybean (60 bu/ac) rotation
10,000 head of finishing cattle
DGS Included at 40%

Impact of Land Availability on
Average Travel Distance and Application Time 
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• Ration impacts manure 
nutrients & N volatilization

Take Home Message 

• Nutrient Inventory & Spread tools 
integrate ration into NMP / CNMP

• Economic benefits of DGS 
are greater than costs

• Nutrient Plan must change 
with diet changes





Traditional Corn Based Diet
10,000 head feedlot  
18.7% CP and .49% P Diet

Corn/soybeans crop rotation 
10% cropland availability for spreading

Manure applied at 4-year phosphorus rate 
Spread with two 20 ton truck spreaders

10% Land Availability (Corn Diet)



(1) (2) (3)
N (#/yr) 219,000 331,000 3311,000
P (#/yr) 127,000 243,000 243,000

Acres 5,800 11,100 11,100
Time (hr) 910 1,000 – 1,300 1,400-1,700
Haul (mi) 2.0 2.9 7.0

Value $108,000 $192,000 $192,000
Cost $52,000 $59,000 $93,000 to

to $72,000 $120,000

3. 10% Crop Land Availability 
(DDG diet)



Hand Calculator for Excretion

MWPS–18-S1 
Manure 
Characteristics 
(Section 1)
http://www.mwps.org



Nutrient Mgmt. 
Strategies

If fertilizer is big input:
• Crop nutrient balance.
• Land treatment 

practices.

If feed is big input:
• Export manure
• Reduced purchased 

feeds.
• Alternative cropping 

systems – grow more 
protein.



SPREAD EXAMPLE
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NMP Strategies (producer/advisor)

• NMP or CNMP must recognize DGS inclusion
– More land with more DGS
– Lower application rates with more DGS
– More time and costs

• Value recycled manure over imported 
fertilizer nutrients (export manure)
– Reduce N volatilization
– Reduce manure nuisance issues
– Recognize environmental benefits of manure
– Modify public policy & public perceptions
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Public Policy Response
• Nutrient Management Plan 

– Recognize NMP differences with feed program

• Recognize value of using recycled manure 
nutrients over imported fertilizer
– Importance of manure export
– End public policy preferences for fertilizer
– Recognize environmental value of manure
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Preference to Imported Fertilizer 
over Recycled Manure Nutrients

Equivalent Animals 
Existing from Imported 

County Animals Fertilizer
Cuming 229,000 cattle* 110,000 cattle*
Dakota ? Layers 5,800,000 layers**
Dawson 142,000 cattle* 490,000 cattle*
Scottsbluff 84,000 cattle* 252,000 cattle*

* Cattle on Feed
** 50% of all layers in Nebraska



Whole 
Farm P 
Balance

No DG Inclusion

40% DG 
Inclusion

Assumes 75% of 
feed is purchased
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Whole Farm Nutrient Balance
0 vs. 40% Inclusion of DGS

• P Inventory within farm increases at rate of 88,000 vs
180,000 lb P/year faster.

• Short Term - P Risk Assessment will…
– Erosion control practices will allow banking of excess P for 

some period of time…
– Bank will be filled more quickly with DGS.

• Long Term - P Risk Assessment will…
– Reduce fields receiving manure to meet N needs
– Increase fields receiving manure to meet P needs
– Increase fields ineligible for manure application

* 10,000 head beef feedlot (40% land available)
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Farm
Boundary

Our Ultimate Goal…
Balance of inputs & managed outputs
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