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INTRODUCTION 

 Background 
 Education 

 BS, Agronomy, UW-Madison 
 

  
                       ?? 
 

 Experience 
 34 years in Wisconsin, in the 

agronomy field 
 15 years working directly with 

dairy and silage production with 
Mycogen Seeds 

 
 
 



INTRODUCTION 

 What I do today 
 Customer 

Agronomist  
 working with dairies 

and growers on crop 
production 

 Training our Sales 
Reps and dealers on 
products and 
technologies 

 Product evaluation 

 
 
 



INTRODUCTION 

 The road to this topic for my Creative 
Component 
 Milk production is a result of feeding management  

that promotes increased dry matter intake (DMI) by 
the cow 
Progressive dairies continually are looking for tools and 

methods to improve profitability of the operation 
 I have seen the transition from alfalfa-based feeding 

regimens to that of corn grown for silage use  



THIS STATEMENT BY MIKE ALLEN, MSU  

 
“Hybrid selection is one of the most important 

management decisions influencing the 
economics of corn silage production” 



FEEDING FORAGES 

 Why forage? 
 Cows are ruminants 
 Forage diets are healthier for a ruminant animal 

(Oetzel, UW, 2007) 
 Forages usually are the most economical portion of 

the dairy ration 
Higher forage diets may allow reduction of grain needed to 

be fed 

 
 



FEEDING HIGH QUALITY FORAGES 

The goal of many of today’s progressive dairymen, forages that  

 Contain high dry matter yield, high protein 
content, high energy content (high digestibility), 
high intake (low fiber) 

 
 



FEEDING HIGH QUALITY FORAGES 

The goal of many of today’s progressive dairymen, forages that  

 Contain high dry matter yield, high protein 
content, high energy content (high digestibility), 
high intake (low fiber) 
 

 
 

 
 
 
 

 Corn silage exhibits these characteristics better than other 
forage (with the exception of high protein level)  

 
 
 



FEEDING HIGH-QUALITY CORN SILAGE FORAGES 

 Why? 
 Cows are ruminants 
 Forage diets are healthier for a ruminant animal 
 Corn silage is a forage that contains energy 
 There are differences in digestibility of corn silages 
 Both hybrid selection and management influence silage 

yield and quality 
 Higher forage diets may allow reduction of grain needed 

to be fed 
 Better utilization of land resources 

 



FEEDING HIGH-QUALITY CORN SILAGE FORAGES 

Why is digestibility important? 
Michigan State Research 

1 unit increase in NDF digestibility: 
 Increase in dry matter intake (DMI) 0.26 pounds per 

cow per day 
 Increase milk production 0.55 pounds per cow per day 

(Oba and Allen, 1999b) 
 

Dairymen understand the value of high-quality forages 

 



QUESTION IF WE’RE GROWING CORN SILAGE… 

 WHAT TYPE OF HYBRID SHOULD I USE? 
 What is available today? 

Dual purpose, silage specific and bmr  
Others? 

 What are the differences? 
 Lignin content? 
Digestibility? 
Agronomics? 
Management considerations? 

 What if I make a bad choice? 
 



“TYPES” OF CORN HYBRIDS 

 Dual - purpose 
 the option of harvesting corn for either silage or grain in 

dairy and beef feeding operations 

 Silage specific 
 bred to have improved quality with high yields – used for 

dairy and beef 

 Brown mid-rib (bmr) 
 corn hybrid with a mutation that reduces lignin, offers 

highest fiber digestibility, predominantly dairy use 



  TESTING HAS VALIDATED DIFFERENCES 

 Based upon NDF Digestibility (NDFD) 
 Table 1. Comparison of typical NDF digestibility values for alfalfa silage and corn   

silage.   

  In Vitro NDF Digestibility within 48 hr , % of NDF 1 
 

  48 h NDF digestibility  
Feed   High    Medium   Low  

  --------------------- % NDF ----------------------------  
Alfalfa hay 55.4  49.8  44.2  
Alfalfa silage 58.2  48.1  38.0  
Traditional Corn silage 63.8  58.9  54.0  
Brown Mid-Rib Corn Silage 72.8  68.6  64.4  
        
1 Adapted from information from the databases of the Marshfield Soil and Forage 
Laboratory and Peter Robinson, University of California-Davis. 

 



 Figure 1. Comparison of corn silage hybrids for Minnesota, Ralph Ward, 
Cumberland Valley Analytical Labs, 2007.  

 

 

 

TESTING HAS VALIDATED DIFFERENCES 



DUAL–PURPOSE 

 Developed as grain, but screened for use as a silage 
hybrid 

 Pros 
High tonnage yields with excellent starch as a silage; and 

the option of being harvested as a grain-use hybrid 
 

 Cons 
Hard kernel texture leads to less digestibility of the starch 
Poorer digestibility of the NDF portion of the stover when 

used as silage 
 
 
 



 Grain or Dual-
purpose type on 
left 

 Silage specific on 
right 

Both 85 RM hybrids 



SILAGE  SPECIFIC 

 Developed and tested for use as silage 
 Screened or bred for higher NDFD than dual-purpose hybrids – 

like DP, can originate from grain corn; or can be specifically bred 
for use as a silage product.  Many times will contain a leafy-gene 

 Pros 
 High yielding with excellent starch production 

 Softer kernel textures for better starch availability in the rumen 

 Usually higher NDFD numbers than DP hybrids 

 Cons 
 Not good for use as corn for grain, though good for high 

moisture corn 



PERSONAL AND CONFIDENTIAL Example of “leafy” trait hybrid on left; non-leafy silage-specific on right 



BROWN MID-RIB (BMR) 

 Current two commercially used bmr genes – bm3 is 
the  most nutritionally favorable bmr gene                        
(Allen, Coors, and Roth, 2003) 
 

 Pros 
Contain the highest digestible fiber in a corn plant 

available, with average starch production  
Competitive yields 

 Cons 
Used only for silage 

 



Brown mid-rib on left; silage specific on right 





bmr conventional 



Conventional/dual-purpose 

Brown midrib 

Silage specific 



Contains secondary 
lignin – not digestible 

 “Juvenile” lignin - 
more digestible 
stalk & leaves 

 

Brown Mid Rib Conventional 

Comparing brown midrib 
and conventional hybrids 





AS PRODUCERS SEEK INCREASED PROFITABILITY 

 On many farms, producers are shifting to higher 
corn silage diets 

 Many nutritionists are guiding their producers 
toward the utilization of higher quality corn 
silage rations 

 Does the hybrid used have a large impact on milk 
production and profitability? 



THE DECISION CASE: TRIPLE A FARMS, LTD 



TRIPLE A FARMS 

 Located near Menomonie, WI 
 Owned and operated by the                         

Albricht family 
 Jody and Justin are the main                                            

decision-makers                            
 



TRIPLE A DAIRY LTD;  MENOMONIE, WISCONSIN 

 Family farm since 1860 
 Originally swine and beef, 

became dairy in 1998 
 2004 – expanded to 565 

cows 
 All tillable land used for 

crop production –  
 600 acres corn silage; 300 

acres alfalfa; 100 acres of 
forage sorghum 



TRIPLE A DAIRY LLC;  COLFAX, WISCONSIN 

Rasset sandy loam,  
1 to 3% slopes 

Rasset sandy loam,  
2 to 6% slopes 



TRIPLE A DAIRY LTD;  MENOMONIE, WISCONSIN 

 Other than forages grown on the farm, all other feed 
inputs are purchased 

 In 2010, the decision was made to feed corn silage 
 In 2011, cows were producing an average of 71 

pounds per day of milk 
 At the suggestion of their nutritionist, using a higher 

digestible brown midrib hybrid was discussed 



TRIPLE A FARMS 

 Their goals: 
 Promote increased dry matter intake (DMI) by the 

cow  If a high-producing dairy cow can consume 
more feed, she should produce more milk 

 Improve milk production efficiencies and milk output  
 maximize profitability of the dairy 
 
 



TRIPLE A FARMS 

 Steps taken 
 Switched to growing and feeding more corn silage in 

2010 

 Goal 
 More digestible nutrients off an acre land 
 More consistent, uniform in quality 

 
 
 



TRIPLE A FARMS 

 Steps taken 
 In 2011, turned their attention to growing a higher 

quality corn silage than they were currently feeding 
Became interested in using brown midrib hybrids for corn 

silage use 

 Goal 
 Brown mid rib allows reduction in grain used in the 

ration 
 From what they learned, they could see a 5 pound 

milk increase per cow  
 

 
 



DECISION: FACTORS TO CONSIDER 

 How many pounds of corn silage per cow per day 
could they feed? 
 With bmr, cows will eat more 
 Mycogen nutritionists recommend feeding a 

minimum 40 pounds per day of bmr, as fed 



DECISION: FACTORS TO CONSIDER 

 Can we harvest the bmr at the proper moisture? 
 For their storage, that required harvesting at 66 – 

70% WPM 
 Why is that important? 

Drier the silage, lose optimal quality and digestibility 



DECISION: FACTORS TO CONSIDER 

 Can we harvest with a longer theoretical length-
of-cut? 
 Recommended ¾” up to 1½” TLC, depending on 

processing 
Adjust processor so 90% of kernels are rolled or crushed 

 Why is that important? 
Bmr contains less lignin, so plant is more fragile  

 Particles break down into smaller pieces 
 Passes through rumen too fast 



DECISION: FACTORS TO CONSIDER 



DECISION: FACTORS TO CONSIDER 

 Do we have the right kind of storage facilities? 
 Recommended to keep bmr and conventional feeds 

segregated 
 Why is that important? 

To avoid dilution of high quality brown midrib silage with 
lower quality silages 



DECISION: FACTORS TO CONSIDER 

 Is our dairy nutritionist experienced with feeding 
bmr corn silage? 
 Does he/she understand balancing rations using a 

highly digestible corn silage? 
 Why is that important? 

Proper adjustment of the ration 
Reduce added grain? 



DECISION 

 Triple A planted bmr in growing season 2012 
 2012 was a severe drought in the west-central 

portion of Wisconsin 
 Yields were reduced as result of the drought 

 Harvest occurred over 10 days, with TLC of 15/16 
inches and kernel processed 

 Triple A transitioned into bmr corn silage in 
December of 2012 
 



SEPTEMBER 2012 



RESULTS 

 For analysis, we considered: 
 Ration composition and costs 
 Cow performance 
 Income over feed costs (IOFC) 
 Profitability 

 We used two ration/date comparisons 
 Why? Data consistency in performance and costs 

throughout 2012 

 



HERD PERFORMANCE 

 For analysis, we considered: 
 Management milk level (MLM) – an indicator of 

management changes on production if all cows in 
herd were 150 days in milk in their second lactation 
 “Compares apples to apples” 

 Energy corrected milk (ELM) – ELM measures the 
energy in milk based upon weight, milk fat, and 
protein.   
 “What the dairy gets paid on” 

 



RATIONS 
 Table 2.  Comparison of rations (Change Year to Year: March 2012 to March 2013) 

Ration date: March 2012 
   

Ration date: March 2013 
  Homegrown Feed lb/as fed Lb DM Daily Cost   Homegrown Feed lb/as fed Lb DM Daily Cost 

Corn silage(Dual Purpose) 46.50 15.55 $           1.58   Corn silage (BMR) 29.27 7.43 $         1.02 

Earlage     17.20 9.04 $           1.19   Earlage     20.87 12.10 $         1.45 

Haylage     41.22 12.8 $           1.67   Haylage     25.95 12.70 $         1.05 

  Total Homegrown Feeds $           4.44 
 

  Total Homegrown Feeds $         3.52 

Purchased Feeds 
   

  Purchased Feeds    
Sweet Energy     8.11 3.08 $           0.89   Sweet Energy 6.97 2.65 $         0.77 

Base Mix     5.87 5.28 $           2.06   Base Mix     6.63 6.05 $         2.33 

Corn DDG     3.49 3.13 $           0.43   Corn Gluten   5.02 4.50 $         1.51 

Soybean Meal 2.56 2.30 $           0.67   Soybean Meal 2.00 1.80 $         0.53 

Corn Grain (Fine ground) 2.61 2.30 $           0.32   Corn Grain (Fine ground) 5.11 4.50 $         0.62 

Energy Booster 0.50 0.50 $           0.43   Energy Booster 0.65 0.64 $         0.55 

Hay 
  

3.00 2.54 $           0.35   Beet pulp     2.66 2.42 $         0.32 

  
     

  Cottonseed    4.11 3.70 $         0.69 

  
     

    
 

   
  

     
   

 
   

  
Purchased Feeds Total $            5.15 

   
Purchased Feeds Total $         7.32 

   
131.06 60.18 9.59   

   
109.24 58.49 10.84 

 



RATIONS 
 Table 4.  Comparison of Rations (Change Year to Year: November 2012 to March 2013) 

Ration date: Nov-12 
   

Ration date: Mar-13 
  Homegrown Feed lb/as fed Lb DM Daily Cost 

 
Homegrown Feed lb/as fed Lb DM Daily Cost 

Corn silage(Dual Purpose) 47.57 15.84 $       1.61  Corn silage (BMR) 29.27 7.43 $      1.02 

Earlage   16.93 8.60 $       1.18  Earlage   20.87 12.10 $      1.45 

Haylage   41.04 19.53 $       1.67  Haylage   25.95 12.70 $      1.05 

  Total Homegrown Feeds $        4.46 
  

Total Homegrown Feeds $      3.52 
Purchased Feeds 

    
Purchased Feeds 

   Sweet Energy   8.00 3.04 $       0.88 
 

Sweet Energy 6.97 2.65 $      0.77 

Base Mix   5.00 4.53 $       1.76 
 

Base Mix    6.63 6.05 $      2.33 

Corn DDG  2.53 2.23 $       0.31 
 

Corn Gluten   5.02 4.50 $      1.51 

Soybean Meal 2.11 1.90 $       0.56 
 

Soybean Meal 2.00 1.80 $      0.53 

Corn Grain (Fine ground) 1.50 1.32 $       0.18 
 

Corn Grain (Fine ground) 5.11 4.50 $      0.62 

Energy Booster 0.51 0.50 $       0.43 
 

Energy Booster 0.65 0.64 $      0.69 

   
   

 
Beet pulp   2.66 2.42 $      0.32 

       
Cottonseed   4.11 3.70 $      0.69 

             

       
      

  
Purchased Feeds Total $     4.11 

  
Purchased Feeds Total $      7.64 

   
125.18 57.49 8.57 

    
109.24 58.49 10.84 

 



MILK PRODUCTION 

 Table 3: Milk Production: Mar-12 compared to Mar-13   
   

  
Test Day  Average Production   Rolling Herd Average 

  Date DIM 
Lb 

Milk ECM MLM %Fat %Protein   Milk %Fat %Protein 

BMR 
corn 
silage 

May-13 211 83.9 94 94 3.99 3.17 
 

26845 3.84 3.12 

Apr-13 209 90.1 89 102 3.85 3.18 
 

26722 3.84 3.11 

Mar-13 213 89.7 94 103 3.9 3.21 
 

26433 3.83 3.1 

Feb-13 208 86.0 89 97 3.81 3.16 
 

26114 3.82 3.1 

Jan-13 203 83.0 89 95 4.08 3.13 
 

25921 3.81 3.1 
  

           

Dual-
purpose 

silage 

May-12 197 79.5 82 86 3.82 3.01 
 

24870 3.84 3.12 

Apr-12 206 80.0 82 88 3.78 3.07 
 

24796 3.86 3.11 

Mar-12 205 75.9 77 82 3.66 3.13 
 

24719 3.87 3.12 

Feb-12 208 79.2 82 88 3.81 3.16 
 

24671 3.87 3.12 

Jan-12 201 89.7 94 102 3.90 3.21 
 

24514 3.89 3.13 
 



 Table 5: Milk Production Nov-12 compared to Mar-13      

  
Test Day  Average Production   Rolling Herd Average 

  Date DIM 
Lb 

Milk ECM MLM %Fat %Protein   Milk %Fat %Protein 

BMR 
corn 
silage 

May-13 211 84 94 94 3.99 3.17   26845 3.84 3.12 

Apr-13 209 90 89 102 3.85 3.18   26722 3.84 3.11 

Mar-13 213 90 94 103 3.9 3.21   26433 3.83 3.1 
Feb-13 208 86 89 97 3.81 3.16   26114 3.82 3.1 

Jan-13 203 83 89 95 4.08 3.13   25921 3.81 3.1 
                        

Dual-
purpose 

silage 

Jan-13 203 83 89 95 4.08 3.13   25921 3.81 3.1 

Dec-12 191 81 84 88 3.88 3.16   25826 3.8 3.1 

Nov-12 187 80 84 86 3.95 3.17   25761 3.81 3.09 
Oct-12 184 81 86 87 3.55 3.24   25694 3.83 3.09 

Sep-12 175 72 76 75 4.05 3.03   25656 383 3.09 
 

MILK PRODUCTION 



INCOME OVER FEED COSTS (IOFC) 

 Table 6: Income Over Feed Costs           

Comparison Month 
and Year 

Gross Milk 
Price/cwt 

Milk 
income/cow Ration Daily feed 

cost/cow IOFC1 Daily average 
milk lbs 

A. Energy Corrected Milk (ECM)           

1 Mar-12  $       20.34  $           15.66 dp  $        9.59  $  6.07 77 
Mar-13  $       20.34  $           19.12 bmr  $      10.84  $  8.28 94 

     Diff  $           (3.46)     $ (2.21) -17 

2 Nov-12  $       20.34  $           17.09 dp  $        8.57  $  8.52 84 
Mar-13  $       20.34  $           19.12 bmr  $      10.84 $  8.28 94 

     Diff  $           (2.03)     $ 0.24 -10 
B. Management Level Milk (MLM) 

 
    

 
  

1 Mar-12  $       20.34  $           16.68 dp  $        9.59  $  7.09 82 
Mar-13  $       20.34  $           20.95 bmr  $      10.84  $  10.11 103 

     Diff  $           (4.27)     $ (3.02) -21 

2 Nov-12  $       20.34  $           17.49 dp  $        8.57  $  8.92 86 
Mar-13  $       20.34  $           20.95 bmr  $      10.84 $  10.11 103 

     Diff  $           (3.46)     $ (1.19) -17 
1 IOFC is calculated as follows: Gross milk price per cwt × (daily average milk production / 100) - daily feed cost per cow (Maulfair, 
Hinrichs, Ishler) 

 



PROFITABILITY 
 Table 7: Profitability Comparisons 

 Milk Production ECM1 IOFC1 

  
Milk 
/day 

Total 
Milk 

Revenue 
(per cow) Revenue (herd) per cow/day2 per day (herd) per lactation year 

A. Energy Corrected Milk (ECM) 
Mar-12 dp 77 23485  $     4,776.85   $2,698,919.69  $       6.07 

 
  

Mar-13 bmr 94 28670  $     5,831.48   $3,294,785.07  $       8.28 
 

  

     
Difference $     (2.21)  $  (1,248.65)   $  (380,838.25)  

      
  

 
  

Nov-12 dp 84 25620  $     5,211.11   $2,944,276.02  $       8.52 
 

  
Mar-13 bmr 94 28670  $     5,831.48   $3,294,785.07  $       8.28 

 
  

     
Difference $       0.24  $      135.60   $     41,358.00  

B. Management Level Milk (MLM) 
Mar-12 dp 82 25010  $     5,087.03   $2,874,174.21  $       7.09 

 
  

Mar-13 bmr 103 31415  $     6,389.81   $3,610,243.22  $     10.11 
 

  

           Difference $     (3.02)  $   (1706.30)  $  (520,421.50) 
      

  
 

  

Nov-12 dp 86 26230 $     5335.18  $3,014,377.83  $       8.92 
 

  
Mar-13 bmr 103 31415  $     6,389.81   $3,610,243.22  $     10.11 

 
  

     
Difference $    (1.19)  $     (672.35)  $  (205,066.75) 

1 Assumes 565 cows in herd, standardized to 305 days lactation; Milk/CWT $20.34 
  2  Income Over Feed Costs (IOFC) from Table 6. 

     



WHAT DID WE LEARN? 

 Justin and Jody are initially pleased with the 
results 
 Greater than expected milk increases after the 

transition to bmr corn silage 
 Available corn silage inventories limited ability to feed 

bmr at recommended rates 
 suggested rate would allow for increased dry matter 

intakes (DMI) from feeding higher digestible forage, plus 
allow a reduction in the grain added to the ration. 



WHAT DID WE LEARN? 

 Greater amounts of corn grain (earlage) and 
purchased feeds were required to support 
production, adding to the overall cost of the 
ration  

 The November 2012 dual-purpose feeding 
regimen giving the greatest return for a lactation 
year 



WHAT DID WE LEARN – QUESTION? 

 If the cows were able to be fed the 
recommended amounts of bmr corn silage, with 
intended adjustments in the ration, what effect 
would this have on ration costs, milk production, 
and profitability? 

 Would being able to feed higher amounts of bmr 
corn silage reduce added grain in the diet; 
reduce the amount of purchased feeds required; 
and reduce overall ration costs? 



UPDATE – APRIL 2014 

 Cows milking 88 pounds per day 
 Continued to manage inventory 
 Added irrigation in 2013, though not functional 

until late in the growing season 



TEACHING NOTES 

 This case demonstrates how a decision involving 
the choice of corn silage hybrid affects 
profitability  
 Can we use this as a learning template with students 

to show how implementation of new ideas (in this 
case a feeding change) can have impacts on day-to-
day operations and profitability? 



AFTER ANALYZING THIS CASE, STUDENTS SHOULD HAVE:  

 Basic understanding of feeding strategies used by 
dairy farms, and how decisions on inputs can affect 
milk production and overall profitability of the 
operation.  

 Knowledge of how cropping activities and nutrition 
work together on a modern dairy farm, and how 
decisions regarding each affect the other, and the 
economic prospects of the operation. 

 An understanding of corn hybrids used for corn 
silage, and the importance of “type” of corn silage 
fed to high-producing cows on dairy profitability. 
 



QUESTIONS 



THANK YOU! 
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