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Mention of companies, labs, trade names, products or assays solely for the purpose of providing  
specific information or examples and does not imply recommendation, endorsement or exclusion. 





Calculated from Survey Summaries 
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What makes a better forage? 

High digestibility 

 Fiber (-) 

 Fiber digestibility (+) 

High intake potential 

 Fiber (-) 

 Fiber digestibility (+) 

BOTH NDF and NDF digestibility are 

needed to assess forage quality 



Parameter 
Indicates  

Better Quality 
Primary Reason 

NDF 

 Rumen Fill Limitation of DMI 
 

Potential for production response 
or feeding of higher-forage diets 

Lignin 

uNDF240 

NDFD30 

TTNDFD 

Starch 

 Energy Density 
 

Potential for production response 
or feeding less corn grain 

Milk per ton 
 

Quality Index for Ranking 
 

Corn Silage Quality Indicators 
for High-Producing Dairy Herds 



Parameter 
Indicates  

Better Quality 
n 

Average  
± 1 STDEV 

NDF (% DM) 384,715 41 - 36 

Lignin (% DM) 344,134 3.3 – 2.6 

uNDF240 (% NDF) 81,418 27 - 24 

NDFD30 (% NDF) 170,634 54 - 60 

TTNDFD (% NDF) 27,954 41 - 46 

Starch (% DM) 347,759 32 - 39 

Milk per ton 136,056 3320 - 3683 

Corn Silage Quality Indicators 
for High-Producing Dairy Herds 

Summary of combined multi-year, multi-lab (CVAS, DairyOne, RRL, DLL) data, except TTNDFD only from RRL 



80 to 98% StarchD
•Kernel particle size
•Duration of silage fermentation
•Kernel maturity 
•Endosperm properties
•Additives (exp.)

40 to 70% IVNDFD
•Lignin/NDF

 Hybrid Type
 Environment; G × E
 Maturity 

•Cutting height
•Additives (exp.)

Grain ~40-45% of WPDM
Stover= ~55-60% of WPDM

•Avg. 42% NDF in WPDM
•Variable stover:grain

Whole-Plant Corn Silage

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

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



Corn Silage Harvest Practices 
Influence Starch Digestibility!  

http://meyerdairy.files.wordpress.com/2012/08/023.jpg


Conventional Processor 
 TLOC: 13-19 mm 
 15%-25% PSU box top screen 
 Roll Gap: 1-3 mm 
 DM%: 34%-38% 

Harvest Guidelines 



New Processing Alternatives 

 
 Novel intermeshing disk processors 

 

 Processors with greater roll speed differential 

 

 Shredlage® 

  



Kernel Processing Score 
Mertens, USDFRC 

 Ro-Tap Shaker  

 9 sieves (0.6 thru 19 
mm) and pan 

 Analyze for starch on 
4.75 mm & > sieves 

% of starch passing 
4.75 mm sieve 

>70% 
70% to 50% 

< 50% 

CSPS 

Excellent 
Adequate 

Poor 





www.uwex.edu/ces/crops/uwforage/KernelProcessing-FOF.pdf 







Corn Silage Fermentation 
Increases Starch Digestibility! 



0
5

10
15
20
25
30
35
40
45
50
55
60
65
70
75

0 30 120 240

% 

Ensiling time (d) 

NH3-N (% N) Sol-CP (%CP) ivStarchD (% Starch)

(P = 0.001) 

Ensiling time effect 



Hybrid type × ensiling time 



Established Components of Corn 
Silage Hybrid Selection Index 
• Grain Yield, Starch %, NDF % 

• ivNDFD 

• Yield 

• Milk per ton; Milk per acre 
 No revision of MILK2006 until after new update of 

Dairy NRC released 

 

User-Defined 
Weighting 





What makes a better forage? 

High digestibility 

 Fiber (-) 

 Fiber digestibility (+) 

High intake potential 

 Fiber (-) 

 Fiber digestibility (+) 

BOTH NDF and NDF digestibility are 

needed to assess forage quality 



Parameter 
Indicates  

Better Quality 
Primary Reason 

NDF 

 Rumen Fill Limitation of DMI 
 

Potential for production response or 
feeding of higher-forage diets 

Lignin 

uNDF240 

NDFD30 

TTNDFD 

NFC 
(includes soluble fiber) 

 Energy Density 
 
Potential for production response or 
feeding less corn grain 

CP Supplemental Protein 

Ash 
Minimal Soil 
Contamination 

Energy Density 

RFV; RFQ 
 

Quality Index for Ranking 
 

Haycrop Silage Quality Indicators 
for High-Producing Dairy Herds 



Parameter 
Indicates  

Better Quality 
n 

Average  
± 1 STDEV 

NDF (% DM) 111,310 42 - 37 

Lignin (% DM) 100,029 7 - 5 

uNDF240 (% NDF) 25,541 45 - 36 

NDFD30 (% NDF) 61,568 46 - 57 

TTNDFD (% NDF) 24,498 44 - 51 

NFC (% DM) 94,337 26 - 30 

CP (% DM) 112,423 21 - 24 

Ash (% DM) Minimal Soil 100,888 <13 

RFV 100,831 141 - 167 

RFQ 51,453 155 - 179 

Legume Silage Quality Indicators 
for High-Producing Dairy Herds 

Summary of combined multi-year, multi-lab (CVAS, DairyOne, RRL, DLL) data, except for TTNDFD from RRL 



New Alfalfa Varieties    
        
• Reduced lignin for greater NDFD or delayed 

harvest      
   

• Reduced protein degradability for greater RUP 
 



Parameter 
Indicates  

Better Quality 
n 

Average  
± 1 STDEV 

NDF (% DM) 85,213 55 - 48 

Lignin (% DM) 76,222 6 - 4 

uNDF240 (% NDF) 15,972 33 - 24 

NDFD30 (% NDF) 34,833 54 - 62 

TTNDFD (% NDF) 9,000 47 - 56 

NFC (% DM) 80,008 20 - 25 

CP (% DM) 85,889 15 - 18 

Ash (% DM) Minimal Soil 76,530 <10 

RFV 79,702 112 - 136 

RFQ 24,541 135 - 167 

Grass/MMG Silage Quality Indicators 
for High-Producing Dairy Herds 

Summary of combined multi-year, multi-lab (CVAS, DairyOne, RRL, DLL) data, except for TTNDFD from RRL 



New Grass Varieties     
       
• Reduced NDF     

    
• Delayed maturity 

 
• Closer timing of maturity to alfalfa maturity 





Forage Needs @ 15% Shrink 
Tons DM 

Acres Needed @  
6 ton DM avg. yield 

Daily 51 9 

Weekly 411 69 

Monthly 1,763 294 

Annually 21,444 3,574 

Forage Use on 4000-Cow Dairy 



Acres Needed 

10% Yield Drag +397 

10%-units more  
forage in LC Diet DM 

+576 

Both +1,038 

Forage Use on 4000-Cow Dairy 



Department of Dairy Science UW-Madison 

Maximum yield of DM 

Vegetative 

growth 

Optimal 

stage 

Flower or 

Head or 

Black Layer 
 

Stage of maturity 

Forage yield - quality vs. quantity 

indigestible 

digestible 

Maximum yield of  
digestible DM 

Dry matter yield 
(tons/acre) 





Slide courtesy  
of Brian Holmes,  
UW Madison 



   Questions? 



Visit UW Extension  
Dairy Cattle Nutrition Website 

http://www.shaverlab.dysci.wisc.edu/ 


