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ïCrop production 

ïForage quality 

ïLooking ahead to 2020 

ïStrategies and alternatives 



Changing  Dairy Economics 

Milk Prices--December 2019 (June, 2019) 

          Class III milk price: $20.19/cwt ($14.58) 

                  Milk fat value: $2.32/lb  ($3.05) 

           Milk protein value: $3.65 (1.19/lb) 

Milk quota and milk base are here 



 Changing Economics 
 

Cull cows at  

40 to 62 ¢/lb 

Bull calves worth $50 

Heifer calves are lower 

Close up heifers   

< $1,200+ 

Wisconsin costs to raise  

a heifer is $2,000 



A Change:  Selz-Pralle Aftershock 3918 

365-day milk 

production record  

78,170 lbs of milk 

  3,094 lbs of fat 

  2,393 lbs of protein 



Impact of the 2019 

Cropping Year 



A Look At 2019 Forage Year 

ÅCold winter killing alfalfa and wheat in some areas 

ÅWet spring delaying harvest of 1st cutting and planting corn  

ÅFlooded areas 

ÅLarge increase in Prevent Plant Acreage (PPA) 

ÅHarvest of Prevent Plant Acres (PPA)  

after Sept 1st including corn for corn silage 

ÅVariable quality and quantity year 

ÅKilling frost and snow cover 



Monthly Departure Precipitation: May 1, 2019 



Monthly Departure Precipitation: Sep 1, 2019 

 



Prevented Plantð11.4 million acres 

ÅOutlook for 2020 is wet winter and spring 

ÅLimited field work in 2019 

Å38.8 million acres of winter wheat (2nd lower acreage) 

ÅDeep ruts and field damage from 2019 harvest 

ÅFlooded acreage may take years to recover  



Corn Production in 2019 

 Item     2018  2019 

Acres (million acres)   89.1   89.9 

Yield (bu./acre)        176.4       167.0 

Production (million bu.)    14,420     13,661  

Corn silage (million acres)     6.1     6.5 

 



Soybean Production in 2019 

 Item     2018  2019 

Acres (million)   82.2   76.5 

Yield (bu./acre)   50.6   46.9 

Production (million bu.)     4,428      3,550  

 



Forage Production--Hay 
FBig Picture 



A New Trend 
ÅWe no longer make or 

feed as much hay. 

Å Since 2012, winter 
disappearance has been  
at or below 70 mil. tons. 

Å/ŀƴΩǘ ōŜ ōƭŀƳŜŘ ƻƴ 
reduced livestock 
numbers. 

Å 2000 to 2010: dry hay 
production at 150 mil. 
tons.  

Å Since 2011, production 
average is 130 mil. tons. 



Mean of all quality types 

CA: Premium+ is $260-$290 dlvd. 
Midwest: Premium+ is $220-$280 dlvd. 



Mean of all quality types, Weighted by volume 

U.S. Average Monthly Alfalfa Hay Price, 2018 vs. 2019 



Big Picture 

Å Through August, alfalfa 
hay exports were up 
over 2018 by 1%.  

Å Tariffs had a significant 
impact on shipments to 
China. Down 29% 
through August. 

ÅMarket Facilitation 
Program will provide 
payments to alfalfa 
growers regardless of 
crop utilization. Source: USDA-FAS 

25% added 
tariff  



2019 
Previous  

5 years 

Moisture 65.7 64.5 

CP 8.1 7.1 

aNDFom 36.8 37.2 

NDFDom30 58.6 56.9 

uNDFom240 10.1 10.5 

Starch 35.8 35.0 

Fat(EE) 3.1 3.1 

Ash 4.8 4.4 

*median values 



2019 
Previous  

5 years 

Moisture 54.4 53.4 

CP 20.9 21.0 

aNDFom 36.7 37.3 

NDFDom30 46.6 44.7 

uNDFom240 17.4 17.2 

Starch 1.8 1.8 

Fat(EE) 3.2 3.3 

Ash 10.9 11.2 

*median values 



Cumberland Valley Analytical Services 
Average Values 

Forage Count 
CP 

% DM 
NDF 

% DM 
NDFD 30hr  

% NDF 
uNDF240 

%NDF 

Corn Silage* 13,179   7.4 39.1 57.2 29.2 

Alfalfa silage** 3,785 19.8 42.6 47.0 44.0 

Alfalfa Hay** 865 19.2 42.5 42.9 49.4 

Grass Silage** 1,128 13.3 59.1 55.1 32.5 

Grass Hay** 2,914 10.5 64.3 50.2 37.9 

*August 1 to October 30, 2019      **April 1 to October 31, 2019 



Legume Forage (source: CVAS)  

(April 1, 2019 to July 1, 2019) 

Unit All samples Wisconsin New York 

Number 1,691 478 116 

Crude Protein (%) 19.4 19.5 19.7 

NDF (%) 43.9 43.6 43.8 

NDFD-30hrs (%NDF) 45.8 45.9 49.6 

RFQ 145 145 150 







What Are We Hearing About 2019 Forages? 

Å2019 corn silage is not feeding as well as it is testing 

ÅRisk of anti-nutrient factors:  mold and mycotoxins, 

wild yeast, dirt and ash, and/or poor or low 

fermentation profile and pH 

ÅPlenty of low quality hay (< 150 RFQ) 

ÅHigher quality hay is expensive (> 170 RFQ) 



Late Harvested Legume/Grass Silage 

ÅForages harvested under cool to cold environments 

may not have fermented as silage (do not drop in pH 

or development of organic acids). 

ÅThese forages will act similar to direct chopped 

forages. 

ÅTarget feeding these forages before spring. 

ÅUnder spring temperatures, these forage could 

ferment or degrade.  



Relationships Between Kernel Maturity and 

Corn Silage and Yield (Lauer, WI). 

 

*  Recommended maturity 

Corn 

Maturity 

Silage DM Silage Yield C.P NDF IVDDM 

(%) (Ton/acre) ------------- % ---------- 

Soft dough 24 5.4 10 53 77 

Early dent 27 5.6 10 48 79 

50% milk * 34 6.3 9 45 80 

25% milk * 37 6.4 9 47 80 

Black layer 40 6.3 8 47 79 



Value of Immature Corn Silage 

ÅPurchase / sell on a dry matter basis 

ÅFeed value could vary from  

65 to 85 percent of normal corn silage 

ÅInoculate the immature corn silage especially if frozen 

ÅStore separately to allow feeding flexibility 



Buying/Selling Immature Corn Silage 

ÅNormal corn silage has 30 percent starch times 2000 

pounds per ton or 600 pounds of starch at a price of 

$40 per wet ton 

ÅImmature corn silage has 20 percent starch times 

2000 wet pounds per ton or 400 pounds of starch 

ÅThe immature corn silage is missing  

200 pounds of starch per wet ton 



Pricing Immature Corn Silage 

ÅDry corn weighs 56 pounds per bushel containing 70 percent 

starch resulting in 39 pounds of starch per bushel. 

ÅA total of 5 bushels of dry corn equivalent at  

$4 a bushel reduces the corn silage price by  

$20 per wet ton of immature corn silage. 

ÅImmature corn silage is $20 a ton and adjusted for dry matter  

($40 minus $20 for low starch in the field) 

ÅThe value of each pound of immature corn silage dry matter 

is 3.5 cents per pound of dry matter (5.7 cents for normal).  

 



Light Weigh Corn Grain 

ÅBushel weights under 50 pounds (56 pounds normal) 

ÅThe cause(s) could be immaturity, early frost damage, and/or 

high moisture content. 

ÅAnimal research reflect similar performance. 

Å2019 corn analysis is similar in starch content. 

ÅPurchase on a weight basis, not volume (bushel). 

ÅDifference between 46 lb vs. 56 lb bushel weight is 18% less 

nutrient content (starch, protein, etc.) 



Soil Contamination Risks 

ÅMicrobial contamination from soil:  Colstridium, E. coli, 

and Klebsiella are risks. 

ÅSilage testing risks:  pH in silage > 5.0, presence of 

alcohols, ammonia, butyric acid, and acetic acid 

ÅTypical ash content of forages 

ïCorn silage  3 to 4% 

ïGrass forages  6 to 8% 

ïLegumes  9 to 11% 



Forage Inventory - A Must  

1,400lb cow @ 2% Forage 

= 28lb Forage Dry Matter/day 

X 365 days = 5.1 tons DM/cow/year 

Adjusted for 6% shrink = 5.4 tons 



Forage Inventory - A Must  

5.4 tons DM/cow/year 

Add 30% for replacement heifers 

Use by-product feeds, prevent plant acres,  

buy immature corn, immature soybeans, and fall oats  



Breakeven Prices (Sesame, Jan, 2020) 

Feed Current Breakeven 

Shelled corn $144/ton $165/ton 

SBMð48% $302/ton $317/ton 

Corn silage $  40/ton $  75/ton 

High quality alfalfa $230ton $184/ton 

Low quality alfalfa $150/ton $148/ton 

Corn stalks $  80/ton $  116/ton 

Straw $135/ton $  159/ton 



Breakeven Prices (Sesame, Jan .2020) 

Feed Current Breakeven 

Distillers grain $156/ton $243/ton 

Corn gluten feed $182/ton $199/ton 

Soy hulls $201/ton $191/ton 

Fuzzy cottonseed $240/ton $272/ton 

Wheat midds $ 141/ton $168/ton 



Crop Alternatives 

ÅWinter cereal grain (wheat, triticale) 

ÅSpring small grain and/or fall oats 

ÅSorghum / sudan grass (winter kill or wet spring) 

ÅStraw 

ÅCorn stalks 



Corn Stover / Stalks Nutrient Profile  
Source:  2001 NRC 

 Crude Protein: 5.9% 

 NDF (%): 67% 

 ADF (%): 39% 

 TDN (%): 50% 

 N.E. Lact: 0.50 Mcal/lb 

  Calcium: 0.57% 

  Phosphorous: 0.10% 

  Lignin: 11% 

  NFC: 19% 

 Ash:   7% 

Corn Stove Nutrient Composition 
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Corn Stover Update Jan 31th, 2013 by Steve Petersen & Max Keuning 

Individual stover fractions incubated for 48 hours 
in buffered rumen fluid from beef cattle 



Feeding Corn Stalks To Dairy Cattle 

ÅUse corn stover as a source of effective NDF,  

control dry matter intake, and dilute down  

high energy forages and rations 

ÅLactating cows: 0.5 to 2 pounds per day  

ÅDry cows: 30 to 33% of the ration dry matter 

ÅHeifers >12 months:  

15 to 25% of ration dry matter 

 



Strategies With Corn Stover 

 
ÅProcessing of corn stover is critical to avoid sorting 

and maintaining intake reducing feed particles to less 

than 1 inch (silage-like). 

ÅHarvest approaches: 

ïChop directly after combining high moisture grain  

with 45% moisture allowing ensiling 

ïFlail stalks and allow to dry down before harvesting 

ïLarge round bales or stacks 



Economics of Corn Stover 

ÅThe fertilizer value of corn stover is  

$30 to $40 a ton depending on N/P/K prices  

(no value for organic matter) 

ÅHarvesting costs vary from $30 to $40 a ton for dry 

stover (90% dry matter as baled / stacked hay) 

ÅFeedval placed the break even price at  

$90 per ton for stover hay 

 



Alkali Treatments to Enhance Nutritional Value 

of Corn Stover and Straw  

ÅTreatment with  

ïanhydrous ammonia 

ïsodium hydroxide 

ïcalcium hydroxide  

ïother strong bases  

ÅDegrades a portion of linkages between lignin and 

hemicellulose increasing availability of the cell wall 

carbohydrates 



Alkaline Treatment of Corn Stover 

ÅAdd water so that corn stover to reach 50% moisture 

(This is a MUST) 

ÅAdd either 

ïCalcium Oxide at 5% of feedstuff dry matter 

ïCalcium Hydroxide at 7% of feedstuff dry matter 

ÅThorough mixing and adequate processing of the 

material is essential 

Based on Vita Plus Forage Technical Bulletin: ALKALINE TREATMENT  



Process Example 

Mixer 
15-20 

minutes 

Tub 

Grinder 

1 ton Stover 

70% DM 

Å1,400 lb 

Stover DM 

Å600 lb Water 

1,400 lb Stover DM 

1,400 lb Water 

800 lb Water 

70 lb calcium oxide  
(5% of 1,400 lb Stover DM)  

   OR  

98 lb of calcium hydroxide  

(7% of 1,400 lb Stover DM)  

To storage for  

at least 1 week 

ÅBag 

ÅPile/Bunker 

Based on Vita Plus Forage Technical Bulletin: ALKALINE TREATMENT  



Storing Alkaline Treated Stover 

ÅChemical reaction raises pH to at least 8.0 and cellulose 

breakdown takes at least 1 week 

ÅTypically, producers process 2 weeks of feed at a time and 

repeat the process every other week.  

ÅTreated stover can be stored successfully for longer periods 

of time, but essential to exclude oxygen  

and limit mold growth. 

ÅBags have worked well for short-term (bi-weekly) storage. 

Based on Vita Plus Forage Technical Bulletin: ALKALINE TREATMENT  



Safety 

ÅCalcium oxide can be very caustic so inhalation (dust) 

and skin contact needs to be avoided 

ïBlisters and skin irritation have been associated with 

handling this material. 

ÅThe chemical reaction generates a lot of heat and 

temperatures will rise as high as 190° F. Adequate 

moisture is essential for the process to work and to 

avoid ignition. Fires have been known to occur. 
Based on Vita Plus Forage Technical Bulletin: ALKALINE TREATMENT  



Composition and digestibility of Stover Diets in Steers 

(Shreck et al.  2013 NE Beef Cattle Report) 
Ingredient, % of DM Control Untreated Stover Treated Stover 

Dry rolled corn 46 31 31 
Roughage 10   0   0 

Untreated corn stover   0 25   0 
CaO treated corn stover   0   0 25 

WDGS 40 40 40 
Supplement   4   4   4 

DM intake, lb/d 21.6 22.9 20.7  
DM digestibility, % 70.3a 63.2b 74.5a 

NDF intake, lb/d   4.8c   8.1a   6.8b 

NDF digestibilty, % of NDF 43.9b 44.8b 68.1a 

Lime-treated corn stover: How to do it and its feed value by Dave Combs University of Wisconsin-Madison 



Purdue University Trial Results 

Lime-treated corn stover: How to do it and its feed value by Dave Combs University of Wisconsin-Madison 

ÅMid-lactation Holstein dairy cows 
ÅStover replaced part of the corn silage 
ÅShort term trial to test palatability - diets were fed for 21 days 

VCows consumed less feed when treated stover was fed 
VCows fed extruded stover were more efficient than control cows 
VComposition of milk (fat, protein, lactose) similar 

Control άOn-farƳέ treated Extrusion treated 
Treated stover % of dry ration wt 0 12.5 25.0 12.5 25.0 

DMI, lbs/d 52.9 49.3 47.7 48.9 49.3 
Milk, lbs/d 64.5 61.0 63.6 65.1 67.1 

Efficiency 1.22 1.24 1.33 1.33 1.36 
% Milk Fat 3.92 3.64 4.00 3.89 3.98 

% Milk Protein 2.99 3.06 3.06 3.13 2.96 
% Milk Lactose 4.71 4.62 4.63 4.63 4.50 



Take Home MessagesðPhase One 

ÅKnow your forage inventory 

ÅDetermine the number of animal units including 

growing heifer 

ÅDevelop your strategies now 

ïStretch existing inventory with by-products 

ïReduce the number of dairy cattle 

ïPurchase forage now 

 



Shifting Dairy Industry: 

Looking Back to  

Look Ahead (Dr. Mark 

Stephenson, U of WI) 
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