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1.Assess forage inventory (on‐hand & projected 
further harvests) vs. Projected animal needs

 Carry‐over, Haycrop harvests, Barren or low‐yield whole‐
plant corn harvest, Sudan‐grass harvests

 Corn silage; Fall‐harvest oats or oats/peas

 Winter rye or triticale for spring harvest forage



Team Forage Harvest & Storage Web Page

www.uwex.edu/ces/crops/uwforage/storage.htm

Spreadsheets
Silage Pile Capacity Calculator
Silage Pile Dimension Calculator
Bunker Silo Density Calculator
Bunker Silo Sizing Calculator

Inventory Resources



General harvesting and feeding guidelines 
for corn at various stages of maturity
P. Hoffman, J. Lauer, G. Blonde & R. Shaver

http://www.uwex.edu/ces/dairynutrition/documents/
HarvestingFeedingGuidelinesforCorn.pdf



80 to 98% starch digestibility
•Kernel particle size
•Duration of silage fermentation
•Kernel maturity 
•Endosperm properties

40 to 70% IVNDFD
•Lignin/NDF
•Hybrid
•Maturity

Grain ~40-45% of WPDM
Stover= ~55-60% of WPDM
• Avg. 42% NDF
• Variable stover:grain

Whole-Plant Corn Silage

•Avg. 30% starch in WPDM
•Variable grain:stover

Variable peNDF as per chop lengthAdapted from Joe Lauer, UW Madison Agronomy Dept.



Harvest Stage % Yield 
Potential Moisture CP NDF NDFD Starch Forage to 

Grain Ratio

Vegetative 35-40% 85% 12% 60% 70% 0 100:0

Silking/Tasselling
40-45% 85% 11% 65% 68% 0 100:0

Blister - Early Milk
…note, highly variable, 
rapidly changing quality  60-65% 75-80% 9% 61% 68% 2-10% 90:10

Milk - Early Dough 
...note, highly variable,
rapidly changing quality

75-80% 70-75% 8.5% 55% 66% 10-20% 75:25



Drought Corn Forage Analysis: 
Samples submitted to Rock River Labs July 2-August 3, 2012

Moist. CP NDF Ash Starch Sugar NDFD 30

n 493 493 493 493 493 492 419

Mean 74.0 10.5 57.5 6.1 7.8 4.7 63

SD 9.1 2.3 5.8 1.2 6.9 2.2 7





Harvest Stage % Yield 
Potential Moisture CP NDF NDFD Starch Forage to 

Grain Ratio

Late Dough- Early Dent
90-95% 73% 8% 49% 65% 24% 65:35

1/4 Milk Line 95-100% 71% 8% 46% 61% 29% 55:45

1/2 Milk Line
100% 64% 7.5% 43% 60% 31% 50:50

Black Layer
100% 58% 7.5% 40% 57% 34% 50:50



2. Stretch silage supplies as necessary
 Trend toward minimum forage diets

• By-product fiber sources as silage replacers; 
i.e. WCS

• Roughage (hay/straw) in small amounts for 
effective NDF

 Feed restriction for older replacement heifers

 Minimize feed refusals and wastage



24% forage-NDF

16% forage-NDF

• High Quality Forages
• Large Forage Supply
• Forages Favorably Priced

• Limited Forage Supply
• Forages Expensive
• Moderate/Low Quality Forages

Practical forage-NDF range 
in high-group TMR

i.e. 60% Forage @ 40% NDF

i.e. 35% Forage @ 46% NDF



24% forage-NDF

16% forage-NDF

• NDF, ivNDFD
• Fill Limitation of DMI
• Reduced Milk Yield

• peNDF
• Milk Fat Depression
• Cow Health

Nutritional Constraints



Ingredient
NDF

% of DM
pef

% of NDF
peNDF

% of DM
Replaces

per lb. DM
Replaces

per 5 lb. DM

Replaced Haylage
Medium Chop Length 45 85 38.3 -- --

Replacement Feeds
Coarse Chopped Straw 73.0 110 80.3 2.1 10.5

Coarse Chopped Grass Hay 55 95 52.3 1.4 7.0
Coarse Chopped Alfalfa Hay 45 90 40.5 1.1 5.5

Alfalfa Meal 41.6 40 16.6 0.4 2.0
Beet Pulp 45.8 30 13.7 0.4 2.0

Brewers Grains 47.4 40 19.0 0.5 2.5
Citrus Pulp 24.2 30 7.3 0.2 1.0

Corn Gluten Feed 35.5 40 14.2 0.4 2.0
Cottonseed Hulls 85.0 90 76.5 2.0 10.0
Distillers Grains 38.8 40 15.5 0.4 2.0
Malt Sprouts 47.0 40 18.8 0.5 2.5
Soybean Hulls 60.3 30 18.1 0.5 2.5

Wheat Middlings 36.7 40 14.7 0.4 2.0
Whole Cottonseed 50.3 90 45.3 1.2 6.0

Example calculations of forage replacement values for 
alternative roughage sources and high-fiber byproducts



Lime‐treated corn stover: How to 
do it and its feed value

Dave Combs
University of Wisconsin‐Madison



3a. Starch alternatives with $8 corn

 HMC; Wheat; Byproduct starch; etc., etc.

 Reduced-starch diets using byproduct fiber & 
sugar sources 

 Feeding multiple ration groups by production, 
DIM, BCS



Low Protein Corn Alternatives
Ingredient

Bakery Soybean Hulls

Beet Pulp Whey

Citrus Pulp Starch

Hominy Sugar

Molasses Candy

Potato Byproducts

Barley

Corn Bran/Syrup

Wheat

Glycerin



3b. Protein alternatives with $16 beans

 Moderate CP Corn/SBM Alternatives
 High CP SBM Alternatives
 NPN Alternatives
 Do not over-feed
 Feeding multiple ration groups by production



Moderate Protein Corn:SBM Alternatives
Equivalent CP
Corn:SBM Mix

Brewers Grains 50:50

Distillers Grains 50:50

Corn Gluten Feed 60:40

Whole Cottonseed 60:40

Malt Sprouts 70:30

Wheat Midds 70:30

Whole Sunflower 70:30



Plant Protein SBM Alternatives

Ingredient
Canola Meal

Corn Gluten Meal
Cottonseed Meal

Hi-Protein Distillers
Linseed Meal

Sunflower Meal

NPN Alternatives









Ingredient
Suggested Limits

lb. DM per cow per day

Alfalfa Meal 5 - 10
Beet Pulp 8 - 12

Brewers Grains 5 - 10
Canola Meal 5 - 10
Citrus Pulp 5 - 10

Corn Gluten Feed 10 - 15
Cottonseed Hulls 5 - 10
Cottonseed Meal 5 - 10
Distillers Grains 5 - 10

Hominy 10 - 15
Linseed Meal 5 - 10
Malt Sprouts 5 - 10
Soybean Hulls 8 - 12
Sunflower Meal 5 - 10
Wheat Middlings 8 - 12
Whole Cottonseed 5 - 8

Suggested feeding limits for selected high-fiber byproducts



5. Other drought-year questions/issues

 Pricing drought-stressed corn silage
 Nitrates in drought-stressed corn silage
 Smut drought-stressed corn silage
 Aflatoxin in drought-stressed corn
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Table 4.  Guidelines for use of feeds with known nitrate content.

Nitrate content on 
100%

dry matter basis Comment
NO3-N NO3

ppm
<1000 <4400 Safe. 

1000 to 
2000

4400 to 
8800

Generally safe when fed balanced rations. 
Best to limit it to half of the total dry ration 
for pregnant animals and also be sure water 
is low in nitrate.

2000 to 
4000

8800 to 
15000

Limit amount to less than half of total dry 
ration. Be sure ration is well fortified with 
energy, minerals, vitamin A.

Over 4000 Over 15000 Potentially toxic - do not feed.

http://www.uwex.edu/ces/forage/pubs/nitrate.htm



Drought Corn Forage Analysis: 
Samples submitted to Rock River Labs July 2-August 3, 2012

NO3-N ppm

n 469
Mean 647
SD 697
Min 0
Max 4330

Samples >2000 ppm NO3-N 27
Samples >4000 ppm NO3-N 1
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Visit UW Extension 
Dairy Cattle Nutrition Website

http://www.uwex.edu/ces/dairynutrition/


