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Rick Grant 

W. H. Miner Agricultural Research Institute 

Chazy, NY 

Feed Bunk Management  
to Make More Milk  
from Your Forages 

Milking forage fiber… 

 Economic, environmental, and nutritional 
factors increasingly encourage farmers to 
feed forage more effectively. 

 We are entering a new era: 

 Greater ability to formulate diets and predict 
cow response to forage fiber. 

Management environment will make 
or break the response to your forages! 

 

 

Getting high quality forage 
into your cow… 

 Higher milk components 
 Less metabolic disorders 
 Fewer foot problems 
 Greater  longevity 
 Less purchased grain 
 ~30% greater IOFC 

(Chase, 2012) 

Higher forage diets:  
Key management considerations 

• Need more time to eat 

• Need more bunk space 

• What is the stocking density? 

• Feed availability 

• Feeding frequency 

• Feed push-ups 

• Ration “shelf-life” 

• Resting time 

How do you 
optimize 
forage 
intake? 
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If Your Cows Are Not 
Comfortable, They Won’t 
Respond to High Quality 
Forage! 

Role of forage quality in 
optimizing forage intake 

 High NDF digestibility is required for 

profitable rations! 

 Decreased chewing time per unit DM or NDF 

consumed  

 Decreased rumen retention time: increased 

clearance – can feed more forage 

Makes space for greater dry 

matter intake! 

Rumen Forage Fill 
Dynamics 

Forage NDF digestibility 
and cow performance 

• +0.40 lb/d DMI 

• +0.53 lb/d milk 

• +0.55 lb/d 4%FCM             
(Oba and Allen, 1999) 

For every 1 
percentage-
unit increase 

in NDF 
digestibility 

• +0.26 lb/d DMI 

• +0.31 lb/d 3.5%FCM         
(Jung et al., 2010) 

>40% corn 
silage in diet 
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Milking Your Forages #1 
Response to forage digestibility 

varies by milk production level… 

High versus low NDF 
digestibility corn silage hybrids  

Low NDFd High NDFd 

DM, % 36.2 35.7 

NDF, % of DM 45.2 52.8 

Starch, % of DM 25.7 22.5 

48-h NDFd 58 67 

(Ivan et al., 2005) 

Milk response: all cows 

Low NDFd High NDFd 

DMI, lb/d 58.3 59.7 

Milk, lb/d 76.3 78.3 

Is this all we get from improved NDF 

digestibility? 

(Ivan et al., 2005) 

Response to high-NDFD corn 
silage varies by milk production 

(Ivan et al., 2005) 
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Milk production and response to bmr 
(24-h NDFD 56%) vs grass (24-h NDFD 53%; 

Miner Inst., 2010) 
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Milking Your Forages #2 
Ensure feed availability 24/7… 

Importance of management 

environment (Bach et al., 2008) 

 47 herds with similar genetics were fed 

same TMR 

 Mean milk yield = 65 lb/d 

 Range: 45 to 74 lb/d 

 Non-dietary factors accounted for 56% of 

variation in milk yield 

 Feeding for refusals (64.1 vs 60.6 lb/d) 

 Feed push-ups (63.7 vs 55.0 lb/d) 

 Stalls per cow 

Non-uniformity of TMR delivery 
and TMR quality 

 Cows have preferred 
portions of the pen & 
bunk 

 “Grazing” behavior 
increases competitive 
interactions 

 51% more switches in 
feeding location 

 3.5x more competitive 
interactions (Huzzey et al., 2013) 
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Smooth manger surface 
will boost intake … 

(OMAFRA, 2008; Miner, 2013) 

What’s missing? 

2% feed refusals 

How long can the feed 
bunk be empty? 

 Cow’s motivation to 

eat increases 

markedly after 3 

hours (Schutz et al., 2006) 

 0, 3, 6, 9 h/d feed 

restriction 

 Linear increase in 

motivation to eat! 

 

Recommended feed 
refusal targets (T. Franz, 2017) 

 Fresh cow:  7% 

 Early lactation cow:  4% 

 Later lactation cow:  2% 

GOAL:  

Never short change fresh and early 

lactation cows! 

Milking Your Forages #3 
Focus on rumen pH and fiber 

fermentation… 
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When it comes to low rumen pH: 
Overcrowding trumps diet! 

• 100 versus 142% stocking density 

– 1.4 to 2 h/d greater sub-acute acidosis (SARA; pH<5.8) 

 

• Dietary changes (peNDF, feed restriction) 

– 0.3 to 0.9 h/d greater SARA 

 

• Interaction of overcrowding and feed availability 

– Up to 9 h/d greater SARA 

 

 

 

Location of rumination  
versus ruminal pH 
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Cows want to eat…  
(Campbell, 2017) 
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 Cows will stand at the feed bunk, even if there isn't any feed 
 What does this say for time-budgets…wasted time waiting for feed?  

1 AM 2 AM 

3 AM 4 AM 
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Feeding for better rumen 
fiber digestion (Woolpert et al., 2015) 

 Focus on de novo fatty acids. 

 De novo FA synthesized from rumen 
fermentation products acetate and butyrate 
(i.e., fiber fermentation).  

 De novo FA synthesis is a reflection of 
rumen health… 
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Mean 4.6 2.9 

Milking Your 

Forages #4 

Forage Fiber and 

Time Budgets 
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Fiber influences eating 
behavior… 

 As ration fiber content increases: 

 Increased time spent eating 

 Longer meal length 

 More sorting 

 

 ~5% of energy provided by feed can be 

used for chewing with higher NDF, lower 

digestibility forages. 

 
(Alhadrami and Huber, 1991) 

Forage NDF, uNDF, and 
time spent eating… 

Item Low CCS High CCS Low BMR High BMR 

53% forage 
40%CS:13% HCS 

67% forage 
54%CS:13% HCS 

49% forage 
36%BMR:13%HCS 

64% forage 
51%BMR:13%HCS 

TMR NDF, % of DM 32.1 35.6 31.5 35.1 
TMR 24-h NDFD, % 56.3 54.0 62.0 60.3 
uNDF240om, % of DM 8.2 9.6 6.9 7.6 

Eating, h/d 4.6ab 5.1a 4.1b 4.6b 
abc Least squares means within a row without a common superscript differ (P ≤ 0.05). 

 

 Higher forage diets with slower fermenting  
forage-NDF take longer to process. 

 Time budget challenge when overstocked at feed bunk or 
mixed parity pens. 

Dietary forage (% of DM)  

and behavior responses 
(Jiang et al., 2017) 

Item 40% 50% 60% 70% Difference 

DMI, lb/d 49.4 47.4 44.8 41.2 -8.2 lb/d 

Eating, min/d 286 292 342 393 +107 min/d 

Rumination, min/d 426 454 471 461 +35 min/d 

Total chewing, 

min/d 

712 745 813 853 +141 min/d 

Resting, min/d 728 695 627 587 -141 min/d 

Increased chewing time (mostly longer eating time) 
at expense of resting 

Particle size of ingested feed 
(Schadt et al., 2011) 

%NDF 
Feed, mm Bolus, mm 

Chews 
/g NDF 

LSM SEM LSM SEM Avg 

Long rye grass hay 57.1 … … 10.3c 0.4 2.6 

50-mm rye “hay” 58.6 42.2a 2.7 9.9c 0.4 3.5 

19-mm PSPS hay 57.9 43.5a 1.3 10.7bc 0.4 2.2 

8-mm PSPS hay 59.1 25.1b 0.2 10.8bc 0.4 1.7 

1.18 PSPS hay 54.2 9.7f 0.2 8.1d 0.4 1.9 

Grass silage 53.1 13.8c 0.3 11.6ab 0.4 0.4 

Corn silage 48.1 12.0e 0.3 11.2bc 0.4 0.7 

TMR 37.7 13.1d 0.2 12.5a 0.4 0.6 
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Suggested PSPS targets: 
Miner Institute (2017) 

Sieve 
mm 

PSPS  
2013 

% 

Miner 
2017 

% 
Comments 

 

Top 19 2-8 <5 
Sortable material, too long, increases time needed for eating; 

especially if >10% 

Mid 1 8 30-50 >50 
Still long and functional pef, more so than 4 mm material. 

Maximize amount on this sieve 50 -60% 

Mid 2 4 10-20 10-20 
Functions as pef sieve, no recommendation for amount to 

retain here other than total on the top 3 sieves = pef 

Pan --- 30-40 25-30 40-50% grain diet results in at least 25-30% in the pan 

Milking Your Forages #5 
Understanding grass versus 

legumes… 

Grass versus legume:  
different rumen dynamics 

 Legumes have more fragile NDF and particle 

size decreases more rapidly with rumination. 

 Grasses increase amount of long particles, 

retain more small particles, contribute to 

slower passage rate. 

 More selective retention 

 Increases rumen fill and mass of physically 

effective NDF 

 Can reduce DMI if grass in not high quality 

 

 

Effect of maturity and species 
on digestibility (Mertens, 2007) 

Forage Maturity Rate 

(%/h) 

dNDF  

(% NDF) 

Lignin 

(% DM) 

Legume Average 11.6 51.2 9.6 

Grass Average 9.6 68.7 6.2 

L + G Immature 15.2 72.4 4.6 

L + G Mature 6.0 47.4 11.2 

Maturity effect on NDF digestion is more important 
than effect of plant species. 
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Grass versus legume  
digestion in the rumen 
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Grass management goal 

Targets for forage NDF 
digestibility … 

Nutrient 
Alfalfa, 
Mean 

Alfalfa, 
Normal 
range1 

Grass, 
Mean 

Grass, 
Normal 
range 

NDF, % of DM 43.7 38.2 - 49.3 56.7 49.9 - 63.4 

Lignin, % of 
DM 

7.4 6.1 - 8.6 5.2 3.5 - 6.8 

30-h NDFD, % 51.5 45.4 - 57.6 63.3 56.4 - 70.1 

1Mean plus/minus one standard deviation. 
Source: DairyOne Forage Lab, Ithaca, NY. Need to target higher NDFD to 

maximize response to grass forage! 

Forage quality can change 
rapidly in the field! 

 Alfalfa, Wisconsin data (2009) 

 Crude protein, -0.25 units/day 

 NDF, +0.43 

 NDF digestibility, -0.43 

 

 Cornell Data (2010): 

 NDFD decreases by 0.5 to 1.0 unit/d for 
alfalfa 

 Grass decline is even faster! 

 

Food For Thought: 
Importance of Rumen 
Microbial Digestion 
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Which is more important: 
Size reduction or digestion? 

 Hotel Theory 

 Spatial architecture remains intact 

during microbial digestion 

 Little effect of digestion on particle size 

reduction 

 Emphasizes role of rumination 

 Role of digestion and fragility… 

 Have we overlooked it? 

 

Greater fiber digestibility 
enhances forage fragility  

(Cotanch et al., 2008) 
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Wheat straw NDF residue  
(47-h in situ) Microbial degradation 

 Opening of cells 

 Leaching of chlorophyll and 

pigments 

 Fraying of fiber strands 

 Fragmentation, size reduction 

 Decreased buoyancy 

 Faster passage & greater intake 

 

Summary… 

 Feed bunk management can make or 
break your forages. 

 Take advantage of latest forage analyses 
and manage your cow for best rumen 
functioning. 

 Focus on cow comfort and bunk 
management this winter – you will get 
more milk from your forages! 

 

Thank you!  
www.whminer.org 



Feeding Through a Tough Forage Year 
Get the most out of the forages you have on your dairy farm 
 
Rick Grant 
William H. Miner Agricultural Research Institute 
Chazy, NY 
 
For many regions of the US this 
year, it rained much of the 
spring and summer. And 
depending on where you live, 
the weather eventually turned 
warm. We’ve known for years 
that wet and warm growing 
conditions combine to boost 
lignification and undigested 
NDF (uNDF).  Although forage 
quality will be variable – some 
regions will even have good 
quality forages to feed – many 
farmers will have to feed some 
poorly digestible forage fiber 
this winter. An important 
question will be how to most 
effectively feed forage that is 
variable in its composition and 
poorly digestible. Although a 
relatively new tool, successful 
farmers will learn to make 
effective use of the uNDF values 
that have become a standard 
component of many farms’ 
forage analysis. 
 
What is uNDF? 
 

Indigestible NDF is 
highly lignified and is measured 
in the laboratory as 
uNDF240om. The uNDF240om 
number is obtained by 
fermenting a forage sample in 
buffer and rumen fluid using an 
artificial rumen system for 10 
days and then correcting the 

final value for any ash in the 
sample (i.e., organic matter 
basis). The idea is to measure 
the most lignified and cross-
linked NDF fraction that cannot 
be digested by rumen microbes.  

The uNDF240om 
measure is more sensitive to 
growing environment, plant 
genetics, and maturity at harvest 
than commonly used ratios of 
lignin to NDF because it is a 
direct measure of indigestible 
NDF. Indigestible NDF is 
sensitive to genetics, maturity, 
and growing conditions because 
it reflects variable lignification 
and crosslinking of lignin and 
phenolic acids to hemicellulose 
within the forage cell wall.  

 
Know your forage quality 
 

The dynamic 
relationship between 
lignification and uNDF240om 
makes it highly useful for forage 
quality assessment and 
benchmarking. Feedback from 
the field on the usefulness of 
uNDF240om as an accurate and 
sensitive indicator of expected 
dry matter intake has been 
positive. Many feed companies 
and nutritional consultants have 
begun to report the forage 
uNDFom at 30, 120, and 240 h 
of fermentation along with the 

mean and range so that a farmer 
or nutritionist may easily 
benchmark their forage against a 
larger population and anticipate 
whether dry matter intake will 
move up or down as cows are 
fed various inventories of 
forage. 

An example of how 
changes in forage uNDF240om 
content affect dry matter intake 
is shown in the table from the 
Miner Institute dairy herd. 
Between October and February, 
forage fiber digestibility in the 
diet decreased and uNDF240om 
went up. At the same time, pen 
dry matter intake plummeted 
along with milk yield. For our 
herd, it is clear that moving from 
8.5 to 12% uNDF240 
constrained intake – the rumen 
became filled with too much 
undigested fiber. Herds that 
monitor uNDF240om along with 
other routine measures of forage 
quality will be ideally positioned 
to make ration changes before 
significant losses in feed intake 
and milk production occur. 

 
 
 
 
 
 

 



Table 1. Changes in feed intake and milk yield as dietary undigested NDF changes. 
 Pen Date  Dry 

matter 
intake, 
 lb/day  

Milk 
yield, 
lb/day 

uNDF240om intake,
% of diet dry 

matter 

uNDF240om 
intake, lb/day  

uNDF240om
intake, 

 % of body weight 

High cows October 67  120  8.5 5.7  0.32 

  February 62  105  12.0 7.5 0.41 
Low cows October 53  60  8.7 4.6 0.26 

  February 48  55  12.1 5.7 0.32 
 

Benchmarks for 
uNDF240om 

 
Measured ranges in 

uNDF240om composition for 
the major forages are 
continuously summarized and 
reported by forage testing 
laboratories. Here is an example 
of the ranges that were reported 
by Dairy One Forage Laboratory 
in Ithaca, NY in their May 2015 
newsletter: 

 Corn silage uNDF240om:  
8.7% of DM; Range: 
2.0 to 25.5% of DM 
 

 Legume silage 
uNDF240om: 
17.6% of DM; Range: 
5.5 to 31.7% of DM 
 

 Grass silage 
uNDF240om: 
15.5% of DM; Range: 
2.3 to 44.8% of DM 

There is considerable 
variation in uNDF240om that 
must be measured when 
formulating rations and 
predicting cow response. Given 
the ranges in uNDF240om, the 
static relationship of lignin x 2.4 
and uNDF is not sufficiently 
accurate. For example, even 
though the mean relationship 

between indigestible NDF and 
NDF is 2.45 for legumes, the 
observed range is 1.3 to 4.5. For 
grasses it is 1 to 7.2%, so using 
a standard relationship would 
lead to poor estimates of forage 
energy value and potential dry 
matter intake. Assuming that a 
constant fraction of NDF (i.e, 
2.4 x lignin) is protected by 
lignification is untrue for 
legumes, grasses, and corn 
silages based on accumulated 
laboratory data. 
 Understanding and using 
these basic relationships will be 
especially important this year, 
given the challenging forage 
growing and harvesting weather 
experienced in many parts of the 
US. 
 

Attention to the feed bunk 
helps 
 

Taking advantage of 
the latest forage analyses, such 
as uNDF, allows you to 
formulate rations that optimize 
feed intake and milk production. 
But, we cannot forget that poor 
feed bunk management will 
diminish the cow’s expected 
response to forage quality. In a 
feeding season where variable 
and poor quality forage will 
need to be fed, forcing the herd 
to consume these forages in a 

poor feeding environment will 
make a bad situation worse. To 
enhance the cow’s productive 
response to forage, be sure to 
focus on these three factors. 

Ensure feed 
accessibility. Feed availability 
and accessibility dictate the 
cow’s response to diet and 
forage quality. When fed the 
same ration, herds with 24/7 
access to feed produce 4 to 9 
lb/day more milk. This 
emphasizes the importance of 
timely feed push-up and 
delivery. Put simply, cows 
won’t respond to forage of any 
quality if they cannot reach it in 
the feed bunk! 
 Fiber affects feeding 
behavior. Forage fiber content, 
particle size, and digestibility 
influence feeding behavior and 
feed intake. Our research with 
corn and haycrop silages shows 
that it is possible to change daily 
eating time of lactating dairy 
cattle by up to one hour by 
changing forage fiber content 
and digestibility. Optimizing 
silage particle size is also 
important because excessively 
long particles increase the 
chewing needed in order to 
swallow a bolus of feed thereby 
increasing eating time. Under 
competitive feeding situations, 
such as when the feed bunk is 



overcrowded, excessively coarse 
or lower fiber digestibility 
forages limit intake by lactating 
dairy cows due to eating time 
requirements that exceed 
available time at the feed bunk. 
In addition, longer forage 
particle size, especially the 
particles retained on the 19-mm 
sieve using the Penn State 
Particle Separator (the top 
screen), are most likely to be 
sorted.  
 
Starch and feeding behavior. 
Silage starch content and its 
fermentability affect rumen 
propionate concentration and 
consequently exert substantial 

control over meal patterns and 
feed consumption. Higher 
producing cows respond better 
to higher quality forage with 
greater feed intake and milk 
production. But, lower 
producing cows (less than 70 to 
80 lb/d of milk) will actually 
produce less milk when fed 
highly fermentable forages. So, 
during years when inventories of 
high quality, highly digestible 
forages are limited, don’t 
squander it by feeding it to cows 
that will not respond or that may 
even respond negatively in milk 
production. 
 
 

Develop your plan 
 

High quality forage and cow 
comfort have long been 
recognized as the foundation for 
a productive and healthy herd. 
To fully capture the nutritional 
value of forages, we must 
optimize not only nutrient 
composition and digestibility, 
but also the feeding environment 
to encourage natural feeding 
behavior, dry matter intake, and 
milk production. Herds that 
focus on cow comfort and bunk 
management this winter will get 
more milk from their forages 
than those herds that ignore their 
cow’s feeding environment.  

 



 



Improving the efficiency of nitrogen 
use by dairy cattle

Thomas R. Overton, Ph.D.
Professor of Dairy Management
Director, PRO-DAIRY program

Associate Director, Cornell Cooperative Extension
Cornell University, Ithaca, NY DBM 0021b

Milk protein and efficiency of N use –
area of opportunity

• Conversion of feed nitrogen (N) to milk N is an area 
of opportunity for dairy
– 25-30% conversion efficiency of feed N to milk N as milk 

protein (Bequette et al., 1998)

– Maximum theoretical 40 to 45% (Van Amburgh)

• Dietary protein sources are expensive
• Environmental concerns

– Excess dietary N results in greater N excretion

• Multiple component pricing
– Historically high value for protein relative to fat (not at the 

moment!!!)

• Consumer demand for milk protein strong

4 herds with IOFC > $12.99 per cow per day

1 2 3 4 Average

High ECM 95.5 95.3 99.5 91.6 95.48

High Fat and Protein lbs per cow per day 6.29 6.37 6.68 6.06 6.35

Higher Feed Efficiency (ECM/DMI) 1.75 1.69 1.75 1.68 1.72

Higher cost/cow per day 7.81 7.24 8.2 7.16 7.60

Lower stocking density, % of stalls 101 108 79 105 98

Higher Forage NDF intake, % of BW 0.91 0.96 1.04 0.95 0.97

Similar milk fat % 3.59 3.96 3.94 3.70 3.80

Similar milk protein % 2.91 3.05 3.09 2.99 3.01

Slightly higher cost per lb DM 0.143 0.128 0.144 0.131 0.137

3 herds with IOFC < $11.00 per cow per day

1 2 3 Average

Lower ECM 77.8 80.5 76 78.10

Lower Fat and Protein lbs per cow per day 5.18 5.43 5.09 5.23

Lower Feed Efficiency (ECM/DMI) 1.57 1.6 1.6 1.59

Lower cost/cow per day 6.49 6.8 6.2 6.50

Higher stocking density, % of stalls 132 115 94 114

Lower Forage NDF intake, % of BW 0.87 0.81 0.6 0.76

Similar milk fat % 4.08 3.84 3.76 3.89

Similar milk protein % 2.94 3.14 3.11 3.06

Slightly lower cost per lb DM 0.131 0.135 0.13 0.132

Dairy Profit Monitor -- www.dairyprofit.cornell.edu
Same 76 farms – January – December 2016



USDA-NASS data accessed 3/26/17 at: http://future.aae.wisc.edu/index.html
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Milk fat, $/lb Milk protein, $/lb Where can we gain efficiencies in conversion of 
nitrogen to milk protein?

• Better feed characterization?

• Increased ruminal efficiency of protein use?

• Increased intestinal digestibility of protein?

• Better amino acid balance?

• Increased postabsorptive efficiency of use?

• Better grouping management/feeding behavior?

• All of the above?

Protein metabolism in cows
Dietary  CP Saliva

True protein

Peptides

Amino
acids

Ammonia

NPN

Microbial protein

Urea

Liver

Microbial 
protein 

RUMEN

SMALL 
INTESTINE

RUP Endogenous
protein 

Metabolizable protein (absorbed AA)

RUP

Mammary
gland

MILK

Amino
acids

Schwab, 2005

Whole Body N Metabolism in the 
Lactating Dairy Cow (Lapierre et al., 2005)

   Tissue  
 Whole body PDV Liver Splanchnic

     
Consumed N, g/d 494    
Fecal N excretion, g/d 171    
Apparent N digestion 0.65    
Urinary N excretion, g/d 155    
Milk N secretion, g/d 157    
     
Ammonia-N, g/d  176 -190 -0.5 
Urea-N, g/d  -105 260 156 
Amino acid-N, g/d  184 -91 114 
 

PDV = portal-drained viscera (primarily gastrointestinal tract)
Splanchnic = Liver plus portal-drained viscera



Summary of whole-body nitrogen (protein) 
metabolism in the cow

• About 35% of nitrogen intake is excreted in the manure

• 25 to 30% of nitrogen intake is excreted in the milk

• Excess ammonia in the rumen is absorbed and detoxified to urea 
in the liver

• Amino acids supplied in excess of requirements absorbed by liver 
and nitrogen detoxified to urea

• Urea produced in the liver can be recycled to the rumen for use by 
rumen bacteria

• Urea also is excreted in the milk (MUN) and in the urine (waste)
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Milk N

Urinary N

Fecal N

Van Amburgh et al. 2015 J. Dairy Sci

Most cattle

Initial objective

Ideal objective

Nitrogen excretion in milk, feces and urine based on 
N intake in lactating dairy cattle – under controlled 
conditions of energy as first limiting: 88 lb milk/d 
@53 lb DMI range in CP intake 14 to 18.7%

CNCPS v6.5 Nutrient Excretion and Efficiencies 

Productive N: Urine N

Average ratio 0.7:1

Acceptable 1:1

Outstanding 1.25:1

Slide courtesy Dr. Mike Van Amburgh

Lysine Plot (NRC, 2001)
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Methionine Plot (NRC, 2001) Optimum AA concentrations in MP in CNCPS 6.5.5 
biology 

Lysine Methionine Optimal 
Lys/Met

AMTS/NDS (CNPS 6.5 biology) milk protein yield

2015 7.00 2.60 2.7

AMTS/NDS (CNCPS 6.5 biology) milk protein %

2015 6.77  2.85 2.4 

Van Amburgh (2015)

How digestible are your RUP 
sources?

Quality 
Blood 
Meal



Rumen Protected Methionine (RPM): Meta-Analysis
Patton et al., 2010. J. Dairy Sci. 93 :2105–2118

• Studies
– 17 for Mepron
– 17 for Smartamine
– 1 Study for both

• 75 diet comparisons 
– 1040 individual cows

• Average of 20 g RP-Met/d 
– 12 g metabolizable Met

Patton R.A., 2010Courtesy Dr. Sarah Boucher

Patton, 2010. J. Dairy Sci. 93 :2105–2118

Item Mean Min. Max.

DMI, kg -0.04 -2.10 1.50

Milk, kg 0.02 -4.20 4.40

Milk true protein, % 0.07 -0.09 0.35

Milk true protein, kg 0.03 -0.07 0.19

Milk fat, % -0.01 -0.30 0.41

Milk fat, kg 0.01 -0.19 0.19

Patton, R.A., 2010Courtesy Dr. Sarah Boucher

Weighted average responses of cows to additional Met provided by 
experimental infusion or feeding protected forms or a Met analog 

Item DL-Met HMTBa
(Alimet)

Mepron Smartamine P

DMI, kg/d +0.12ab +0.15a -0.25b +0.31a 0.012

Milk, kg/d -0.34 +0.28 +0.31 -0.13 0.055

Milk protein, g/d +19ab +13b +35a +19ab <0.001

Milk protein, % +0.08a 0.00b +0.07a +0.07a <0.001

Milk fat, g/d +12ab +45a +35ab +6b <0.001

Milk fat, % +0.08ab +0.13a +0.05b +0.04b <0.001

(Protein+fat)/DMI +0.78b +1.70ab +3.88a -.0.42b <0.001

Zanton et al., 2014. J. Dairy Sci. 97:7085-7101

What if we could improve milk 
protein synthesis without changing 

AA intake?



Role of energy nutrition in milk 
protein synthesis

• Sporndly (1989) reported much stronger 
relationship of milk protein percentage with 
dietary energy intake than dietary protein 
intake
– Often attributed to ruminal fermentation and 

microbial protein synthesis

– Sugars, starches, and digestible fiber sources 
will drive microbial protein yield

Effects of insulin on milk protein

• Hyperinsulinemic-Euglycemic clamps
– Clamp alone

• 15% increase in milk protein yield (Mackle et al., 1999)

– Clamp w/ abomasal infusion of casein
• 28% increase in milk protein yield (Griinari et al., 1997)

– Clamp w/ abomasal infusion of BCAA & casein
• 25% increase in milk protein yield (Mackle et al., 1999)

– Clamp w/ IV infusion of AA (casein profile)
• Insulin and insulin plus AA increased milk by 13 to 18% and 

protein by 10 to 21% in goats
– (Bequette et al, 2001) 

Hyperinsulinemic-
euglycemic clamp 

(Griinari et al., 1997)

Dashed line – water infusion
Solid line – 500 g/d casein

Long-acting insulins and milk protein

• 30 multiparous Holstein cows 
– 52 to 130 DIM, avg. 88 +/- 25

• 3 treatments given at 12-h intervals for 10 d
– Control

– 0.2 IU/kg of BW Humulin-N (Eli Lilly and Co.), 2X/d

– 0.2 IU/kg of BW Insulin glargine (Sanofi-Aventis), 2X/d

• Blood samples
– Twice daily from coccygeal vein

– Before morning injections, 6 hours later

• Milk samples every other day, 2x/d

Winkelman and Overton, 2013. J. Dairy Sci. 96:7565-7577.



Basal Diet, DM basis; CNCPS 6.1
Ingredient, % Content 
Corn silage 46.65 
Ground corn 15.54 
Wheat straw 6.89 
Corn germ meal 5.22 
Corn distillers 5.18 
Canola meal 5.14 
Amino Plus 1  4.68 
Minerals and vitamins2  2.97 
Soybean meal 1.71 
Blood meal 1.64 
Citrus pulp, dry 1.60 
Energy Booster 3  1.10 
Molasses 0.69 
AminoShure-L4 0.50 
Urea 0.34 
Alimet5  0.08 
Smartamine-M6 0.08 

S e 0.08
Energy and nutrients7  

NEL, Mcal/kg 1.67 
NDF, % 34.8 
NFC, % 42.3 
Starch, % 30.5 
Crude fat, % 3.8 
ME allowable milk,8 kg/d 47.7 
MP allowable milk,8 kg/d 49.3 
MP supply,8g/d 3,255 
Lys,8 % of MP 7.33 
Met,8 % of MP 2.54 
CP, % 15.2

Winkelman and Overton, 2013. J. Dairy Sci. 96:7565-7577.

Treatment P-value

Variable C H L SE Trt Day
Trt x 
Day C vs. I H vs. L

DMI, kg/d 26.4 26.2 26.8 0.4 0.58 <0.001 0.57 0.82 0.31

Milk yield, kg/d 48.3 47.3 47.1 0.9 0.46 0.12 0.29 0.27 0.86

Fat, % 3.17 3.32 3.50 0.11 0.12 0.08 0.28 0.09 0.24

Fat yield, kg/d 1.50 1.55 1.65 0.05 0.13 0.21 0.83 0.11 0.22

Protein, % 3.00 3.20 3.29 0.04 0.001 <0.001 0.42 <0.001 0.20

Protein yield, kg/d 1.46 1.49 1.54 0.03 0.08 0.001 0.08 0.06 0.22

Lactose, % 4.84 4.76 4.70 0.02 0.001 0.13 0.25 <0.001 0.10

Lactose yield, kg/d 2.34 2.26 2.21 0.04 0.07 0.04 0.06 0.03 0.39

Total solids, % 11.95 12.09 12.42 0.14 0.06 0.02 0.28 0.08 0.10

Total solids yield, 
kg/d 5.77 5.68 5.82 0.13 0.63 0.13 0.61 0.88 0.34

ECM, kg/d 46.8 46.5 48.3 1.1 0.50 0.08 0.62 0.68 0.27

SCC (x 1,000)7 62 44 113 24 0.12 0.18 0.26 0.57 0.05

MUN8, mg/dL 13.5 12.5 12.3 0.5 0.01 <0.001 0.08 0.004 0.61

DMI, milk yield, and milk composition for cows 
administered two forms of long-acting insulin

Winkelman and Overton, 2013. J. Dairy Sci. 96:7565-7577.
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Lys Use Expressed Relative To Metabolizable Energy Or 
Metabolizable Protein
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Slide courtesy Dr. Mike Van Amburgh

Methionine Use Expressed Relative To Metabolizable
Energy Or Metabolizable Protein
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Optimum Supply Of Each EAA Relative To 
Metabolizable Energy (Van Amburgh et al., 2015)

AA R2

Efficiency 
from our

evaluation

Lapierre et 
al. (2007)

g AA/ 
Mcal ME

% EAA

Arg 0.81 0.61 0.58 2.04 10.2%

His 0.84 0.77 0.76 0.91 4.5%

Ile 0.74 0.67 0.67 2.16 10.8%

Leu 0.81 0.73 0.61 3.42 17.0%

Lys 0.75 0.67 0.69 3.03 15.1%

Met 0.79 0.57 0.66 1.14 5.7%

Phe 0.75 0.58 0.57 2.15 10.7%

Thr 0.75 0.59 0.66 2.14 10.7%

Trp 0.71 0.65 N/A 0.59 2.9%

Val 0.79 0.68 0.66 2.48 12.4%

Lys and Met requirements 14.9%, 5.1% - Schwab (1996)

Lys and Met requirements 14.7%, 5.3% - Rulquin et al. (1993)



Field implication – more 
glucogenic/propiogenic (fermentable 
carbohydrate) rations may support 

greater responses to AA 
supplementation?

What about potential use of milk 
infrared (FTIR) technologies to assess 

milk fatty acid composition and 
optimize components?

Bulk Tank – 430 farms – 15 months

Barbano and Mellili, 2016

Why did milk protein 
increase with increasing De 
novo fatty acids?

Bulk Tank – 430 farms – 15 months

Barbano and Mellili, 2016



What about Milk Urea N (MUN) as an 
index of overall N efficiency?

• Reasonable but somewhat crude index of N 
efficiency
– Doesn’t tell you where the opportunity is

– Older recommendations 12 to 14 mg/dL

– Newer recommendations 10 to 12 mg/dL (or less)

– With excellent forage quality and consistency, ration 
formulation, and feeding/grouping management, can run 
as low as 6 to 8 mg/dL at the tank with high milk 
component yields and excellent N efficiency

Thanks!!

tro2@cornell.edu
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Managing Variability 

Forage Digestibility & Yield

Joe Lawrence

DAIRY DAY at
MINER INSTITUTE

2017

1

2017 Crops

Highly Variable
• Soil Drainage

• Rainfall Patterns

• Stand Composition

High  Low Average

60 40 50

52 48 50

100 0 50

Slide Credit: Dr. Randy Shaver, U. of Wisconsin

Source:  Corn Silage Quality Indicators for 
High Producing Dairy Herd
Dr. Randy Shaver, U. of Wisconsin

Parameter Average
+/‐ 1 STDEV

uNDF240 (% NDF) 27‐24

NDFD30 (%NDF) 54‐60

% of Plots falling into “Average”

2016 2017

uNDF240 (% NDF) 18% 7%

NDFD30 (% NDF) 37% 39%



12/5/2017

2

Corn Silage – General Comments

Yields

• Wide Variation
• Driven by weather & soil drainage

Not Just how much,

how much of what?

Digestibility
• Higher NDF
• Lower Digestibility

• High Rainfall

Starch
• Wide variation
• Stage of Maturity Derived from: Table 1. 2016 vs 2017 ‐ Comparison of Fresh 

Corn Silage Samples Submitted Between 9/01‐10/25 
Dairy One: Oct 2017 Newsletter, #70

NY & VT Corn Silage Trials
Collaboration of: 

• Cornell University
• PRO‐DAIRY, Department of Animal Science

• Department of Plant Breeding & Genetics

• University of Vermont

A Special Thank You
Tom Overton
Margaret Smith
Heather Darby
Mike Van Amburgh
Mike Davis
Jerry Cherney
Greg Roth

Allison Kerwin
Sherrie Norman
Keith Payne
Dan Fisher
Paul Stackowski
Roger Rainville

With support from:

• NYS Dairy Producers

• Seed Corn Industry

• Cornell Cooperative Extension

• Penn State University

2017 NY & VT Corn Silage Trials
• 73 hybrids entered

• Locations

• 80‐95 Day Relative Maturity
• Albion, NY

• Willsboro, NY

• Alburgh, VT

• 96‐110 Day Relative Maturity
• Aurora, NY

• Madrid, NY

• Alburgh, VT

Thank you to host
Jon Greenwood
Hugh Dudley
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Alburgh, VT Aurora, NY Madrid, NY

3.81 4.54 6.88

7.02 4.14 5.84

5.38 6.99 6.76

4.74 1.56 3.81

1.92 2.29 2.05

20.95 17.23 23.29

22.87 19.52 25.34

18.26 14.28 16.97

22.30 17.84 20.87

Average 2005‐2017

2017 Rainfall
Alburgh, VT Albion, NY Willsboro, NY

May 3.81 6.46 4.10

June 7.02 2.64 8.23

July 5.38 5.26 2.99

August 4.74 3.26 2.14

September 1.92 1.55 2.34

May‐August 20.95 17.62 17.46

May‐September 22.87 19.17 19.80

May‐August 18.26 13.74 15.77

May‐September 22.30 16.90 18.77

Average 2005‐2017

2017 GDD
Alburgh, VT Albion, NY Willsboro, NY

243 244 251

435 498 471

544 622 595

522 573 574

428 459 450

1743 1936 1890

2171 2395 2339

1971 2031 2025

2355 2443 2434

Average 2005‐2017

Alburgh, VT Aurora, NY Madrid, NY

243 253 249

435 467 453

544 595 555

522 529 514

428 424 407

1743 1843 1771

2171 2267 2177

1971 2071 1939

2355 2483 2320

Average 2005‐2017

May

June

July

August

September

May‐August

May‐September

May‐August

May‐September

Table 1. NYS Corn Silage Trials, 2016 Weather Data

Aurora Madrid Aurora Madrid Aurora Madrid Aurora Madrid

May   2.00 0.94 303 323 3.14 3.16 320 281

June 0.74 2.37 483 454 3.84 3.36 498 448

July 1.90 2.22 673 627 3.25 3.46 639 574

August 4.56 3.25 713 649 3.45 3.49 600 538

Seasonal 9.20 8.78 2172 2053 13.68 13.47 2056 1841

10 yr Mean 14.10 14.89 2094 1831

GDD (86/50 F)

Long Term Weather Means

Month
Precipitation (inches) GDD (86/50 F) Precipitation

2016 Weather Reminder

Plot Means: 2017 NYS & VT Corn Silage Hybrid Trials

Yield,     

35% DM

Dry 

Matter
Starch

Crude 

Protein
Lignin aNDFom

30 hr    

NDFDom

240 hr 

uNDFom

240 hr 

uNDFom

tons/acre % % DM % DM % DM % DM % NDF % NDF % DM

80‐95 day RM

Albion, NY 25.2 30.8 32.3 8.3 2.9 37.2 59.1 27.0 10.1

Willsboro, NY 19.6 31.3 38.1 7.7 3.1 39.5 56.3 30.5 12.1

Alburg, VT 27.5 31.8 34.4 7.5 3.3 38.9 53.2 34.3 13.4

96‐110 day RM

Aurora, NY 26.0 31.9 31.2 6.1 3.4 42.6 54.5 33.5 14.4

Madrid, NY 31.9 35.2 34.8 7.4 3.7 41.3 50.6 38.1 15.9

Alburg, VT 28.5 32.7 35.3 7.2 3.3 39.8 52.7 35.7 14.3

Aurora, NY 17.7 32.8 33.9 9.2 2.8 35.7 66.1 23.1 8.3

Madrid, NY 28.4 33.4 36.0 8.4 3.1 36.4 57.4 31.1 11.4

2016 Plot Means
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Dairy One Study, 2015‐16
Slide Credit: S.A. Flis

NY & VT Corn Silage Trials 2016&17

NY & VT Corn Silage Trials 2016&17

Hay Crop – General Comments

Yields
• Generally good

• Delayed Harvest

Digestibility

• Higher NDF

Lower Protein Values
• Delayed harvest
• Potato Leafhopper

Lower Sugar Content
• Lack of Sunshine

• Potential effect on fermentation

Source: Dr. Jerry Cherney, Cornell

Excess Precipitation
Potato Leafhopper

Lewis County

Numerous freeze/thaw cycles

Seeded: Spring 2016
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Forage Growth & Development

Cherney et al. What’s Cropping Up?. Vol.22, No.3Dan Undersander. 2017 Herd Health & Nutrition Conf.

Excerpt From: Table 1. 2016/2017 Haylage Comparison

New York Data

DM CP ADF NDF NDFD30 NEL

% % % % % NDF Mcal/lb

2016 38.6 21.4 33.6 44.6 56.0 0.64

2017 36.8 20.5 34.7 46.7 55.0 0.62

2016 37.7 20.2 34.4 47.8 59.0 0.64

2017 37.4 20.1 34.6 48.3 59.0 0.63

2016 41.0 17.3 35.5 53.7 61.0 0.62

2017 41.1 16.5 36.4 55.7 61.0 0.59

2016 43.2 16.0 35.7 56.7 60.0 0.60

2017 41.1 14.4 38.2 60.3 61.0 0.57
Source: Dairy One, October 2017 Newsletter ‐ #69

Legume

MML

MMG

Grass

Type Year

Hay Crop

Dry Matter

• Wetter but not bad

Crude Protein
• Greater difference in grasses

NDF
• Higher 

• Greater difference in grasses

• Similar NDF digestibility
• Cooler Temperatures?

Forage Testing

• Small investment preserves milk and health

• Know the qualities of forages

• Forage Sampling is best strategy for information
• Protein, Fiber, NDF, digestibility, fermentation profile, ash content

• Allocate Forages to the Proper group of dairy animals

• Forage analysis are only as good as the sample

Forage in Storage – What’s Now?
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NY & VT Corn Silage Trials 2016&17

• Gain a general sense of quality as the feed goes in

• Use results in conjunction with inventory numbers to understand 
the best group to feed this forage to and how much you have 
available

• Digestibility will change during fermentation

Green Samples

Fermented Samples
• Valuable information on forage characteristics

• Optimize feeding program

• ID potential issues

• Evaluation of fermentation process

• Sampling
• Remove forage to be fed and take multiple subsamples

• Thoroughly mix to obtain a composite sample

• Bunk Silos – stay away from face, use equipment to remove forage and place a 
safe distance from bunk face

Mycotoxins 
• Extremely difficult to predict the chances of mycotoxin issues in silage 

• Plant injury to living tissue, such as insect feeding damage do offer a 
pathway for disease organisms to enter plant

• Wet conditions late in the growing season can increase the chances of  
mold development. 

• Even when an ear or stalk mold is present it is not a sure indication that 
mycotoxins will develop.

• It is important to work with your nutrition consultant at harvest to test for 
potential mycotoxin issues. 
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2017 NY & VT Corn Silage Trial Program

Western Bean Cutworm and Mycotoxin Screening

• Madrid and Aurora, NY
• Assessed plots for ear damage prior to harvest

• At harvest collected samples for Mycotoxin 
screening 

• 3 toxins showed up in trials
• Vomitoxin

• 15‐Acetyl DON

• Zearalenone

Western Bean Cutworm and Mycotoxin Screening

Aurora Madrid

# Hybrids 49 49

# Hybrids with WBC Damage 14 (28.6%) 32 (65.3%)

Hybrids with a
Positive 

Mycotoxin Test 

Total Hybrids 17 (34.6%) 19 (38.8%)

NO WBC Damage 13 6

WBC Damage Present 4 13

Western Bean Cutworm and Mycotoxin Screening

• In this survey, no clear link between WBC Damage and 
Mycotoxin development.

• A very wet year
• “Given adequate moisture at silk emergence, F. graminearum can infect 

corn ears through the silk channel without any insect or other type of 
injury.” – G. Bergstrom, 2017 

• It would appear weather conditions were more relevant than 
WBC damage in Mycotoxin development.

Forage Inventory
• Inventory your forages

• Need to know how much you have to work with.

• Good opportunity to calculate shrink loss.

Cornell Department of Animal Science Feed Factsheets
• Dairy Herd Forage Needs and Inventory Balance Worksheet
• Determining Your Current Forage Inventory

https://ansci.cals.cornell.edu/extension‐outreach/adult‐extension/dairy‐
management/feed‐fact‐sheets‐and‐worksheets

Erick Haas
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Forage Allocation

• Work with Nutritionist to match the right forage to the right 
classes of dairy animals 

• Utilizing forage that wasn’t harvested at top quality due to 
weather or other factors

• Make a determined effort this year to allocate the optimum forage 
to the right group of dairy animals on your farm 

Fermentation
Potential concerns with 2017 crop

• Wet at Harvest

• Lower Sugar Content

• Consider Fermentation Analysis when Forage Testing

• Feed less stable feed during cooler months

Forage Storage
Location

Tons
available

Suitable 
Use

Stability

Corn Silage Bunk 1 300 Non‐Lactating Concern

Corn Silage Bunk 2 500 Lactating Stable

Haylage Bunk 3 150 Lactating Concern

Baleage Row 4 50 Non‐Lactating Stable

Haylage Bunk 4 300 Lactating Stable

Inventory Sheet Feedout Management

• Minimize oxygen penetration

• Keep the face as clean as possible. 
• Removing only the required amount of feed  

• Keep bunk silo floor clear of contamination.

• Avoid picking up soil and other contaminants
• Particularly in temporary storages 
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Joe Lawrence, MS, CCA
Dairy Forage Systems Specialist

jrl65@cornell.edu
315‐778‐4814

http://prodairy.cals.cornell.edu/

Thank You!



 



Effects of particle size and undigested neutral detergent 
fiber source on dry matter intake, milk production and 
composition, and chewing behavior of dairy cows

M. D. MILLER, H. M. DANN, K. W.  COTANCH, and R. J. GRANT

William H. Miner Agricultural Research Institute
Chazy, New York

Measures of fiber
• Vital to keep fiber at an adequate concentration in the diet for 

rumen health 
• NDF is measure of total fiber and is related to intake and 

chewing activity
• Physically effective NDF (peNDF) is the fiber that stimulates 

chewing and is related to particle size 
• uNDF240 is the remaining fiber fraction after a 240-h in vitro 

incubation (indigestible fraction) and has been related to 
physical effectiveness and gut fill

Mertens, 1997; Cotanch et al., 2014  

peNDF and uNDF240 interactions

peNDF uNDF240

Highly processed and high 
digestibility 

Minimal processing and low 
digestibility 

Highly processed and low 
digestibility 

Minimal processing and high 
digestibility 

• Understanding the relationships between peNDF and uNDF240
will improve our ability to formulate diets

Objectives

• To evaluate the effects of particle size and source of uNDF on dry 
matter intake (DMI), milk production and composition, and 
chewing behaviors



Diet Formulation

Diets

Item, % of DM Long straw (LS) Short straw (SS) BMR 

BMR corn silage 41.7 41.7 60.0

Long straw 6.67 1.99

Short straw 6.67

Concentrate mix 51.7 51.7 38.0

Total 100 100 100

Analyzed Diet Composition

Diets

Item, % of DM LS SS BMR 

DM 49.3 48.9 41.3

CP 16.9 16.9 16.5

aNDF 29.8 29.7 30.8

Lignin 3.12 3.09 3.13

Starch 30.5 30.5 27.1

uNDFom, 30 h 16.0 15.9 14.0

uNDFom, 120 h 8.5 8.5 9.1

uNDFom, 240 h 8.1 8.1 8.5

Penn State Particle Separator
Diets

Item LS SS BMR 

Particle size distribution, % as-fed

>19.0 mm 2.5 0.5 1.7

8.0 to 19.0 mm 47.5 48.4 57.3

4.0 to 8.0 mm 11.8 13.1 11.9

<4.0 mm 38.2 38.0 29.2

pef1 0.62 0.62 0.71

peNDF2 18.5 18.4 21.9

1pef = physical effectiveness factor with the Penn State Particle Separator, % of DM > 4.0 mm.
2 peNDF = physically effective neutral detergent fiber calculated from Penn State Particle Separator.

Long straw Short straw BMR



Results - Intake and Efficiency
Diets

Item LS SS BMR SE P-value

BW, kg 711a 705ab 698b 2.58 0.006

BCS 2.94 2.97 2.94 0.04 0.77

DMI, kg/d 28.6a 28.2ab 27.8b 0.25 0.07

DMI, % of BW 4.05 4.03 3.99 0.04 0.50

Milk/DMI 1.73 1.73 1.72 0.02 0.87

3.5% FCM/DMI 1.76 1.74 1.77 0.03 0.83

SCM/DMI 1.65 1.64 1.65 0.02 0.89

abLeast squares means within a row without a common superscript differ (P ≤ 0.05).

Results - Milk Production and Composition
Diets

Item LS SS BMR SE P-value

Milk, kg/d 49.5 48.4 47.7 0.66 0.16

3.5% FCM, kg/d 50.4 49.4 49.1 0.66 0.38

SCM, kg/d 47.3 46.4 45.9 0.55 0.23

Fat, % 3.61 3.64 3.65 0.07 0.91

True protein, % 3.21 3.22 3.22 0.02 0.93

Lactose, % 4.64 4.63 4.61 0.01 0.28

Solids nonfat, % 8.97 8.97 8.95 0.03 0.83

Urea nitrogen, mg/dL 12.1 12.4 11.7 0.26 0.14

Somatic cell score 0.61 0.90 0.63 0.18 0.44
ab Least squares means within a row without a common superscript differ (P ≤ 0.05).
xy Least squares means within a row without a common superscript differ (P ≤ 0.10).

Results – Chewing Behavior

ab Least squares means within a row without a common superscript differ (P ≤ 0.05).
xy Least squares means within a row without a common superscript differ (P ≤ 0.10).

Results – Meal Behavior 

xy Least squares means within a row without a common superscript differ (P ≤ 0.10).



Results – Meal Behavior 

xy Least squares means within a row without a common superscript differ (P ≤ 0.10).

Conclusions

• DMI as % of BW did not differ among treatments

• Milk and fat production did not differ among treatments

• Increasing the particle length increased time spent eating, but did not 
affect rumination

• Cows fed the BMR diet also had a longer total chewing time than the 
cows fed the SS diet

• Source of uNDF influenced meal behavior as cows fed the BMR diet 
tended to have shorter meals with more bouts per day
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This article appeared in the March 2017 issue of  the Farm Report. 
To subscribe to the Farm Report, contact Rachel Dutil at dutil@whminer.com or 518-846-7121, ext. 115.

Fiber in the diet for cattle is 
a necessary component for 
rumen health and has been 
measured using methods 
such as crude fi ber, neutral 
detergent fi ber (NDF), 
and acid detergent fi ber 
(ADF). One measure 
of fi ber associated with 
rumen fi ll and rumination 
is undigested neutral 
detergent fi ber at 240 
hours (uNDF240om). There is limited 
information on the amount and source of 
uNDF240om in lactating dairy diets and 
its effect on performance and chewing 
behaviors. Last fall at Miner Institute 
we tried to answer those questions. We 
formulated three brown midrib (BMR) 
corn silage-based diets for similar 
predicted uNDF240om intake (5.11 lb/day 
and 0.33 % of BW) with varying lengths 
of straw and source of uNDF240om. The 
fi rst two diets were identical except the 
length of the straw (0.82 vs 0.66 physical 
effectiveness factor; pef) and will be 
referred to as the long straw and short 
straw diets (Table 1). The third diet was 
comprised primarily of BMR corn silage 
with 1.2 lbs of long straw and will be 
referred to as the BMR diet (Table 1).

We used 56 Holstein cows averaging 102 
(SD = 28) DIM and measured feed intake, 
milk yield and composition, and body 
weight weekly for 2-wk covariate and 4-wk 
treatment periods. Chewing behaviors 
were also measured the last week of the 
covariate and treatment periods with a 10 
minute scan for 72 hours. Cows fed the 
long straw diet consumed more dry matter 

than those on the BMR diet, but DMI as 
percent of body weight was not different. 
The milk yield and solids corrected milk 
did not differ between treatments. 
Cows fed the BMR and long straw diets 
had higher milk de novo fatty acids 
(g/100g FA) than the cows fed the short 
straw diet. The milk preformed fatty acids 
were higher in the cows fed the short 
straw than the cows fed the BMR diet. 
Milk de novo fatty acids are made from 
the end products of rumen fermentation 
in the cow’s udder and preformed fatty 
acids come from fat in the feed and body 
fat mobilization (Heather Dann and 
Rick Grant, January Farm Report). Even 
though feed intake and milk yield were 
not different, the milk fatty acid profi le 
suggests the cows fed the long straw and 
the BMR diets were able to use more end 
products from the rumen than fat from the 
feed and body fat mobilization compared 
to cows fed the short straw diet. 

The cows fed the long straw and BMR 
diets had longer eating (233 and 233 vs 
216 min/d) and rumination (504 and 516 
vs 495 min/d) times than the cows fed the 
short straw diet. The cows fed the BMR 

diet had shorter meals 
lengths but increased 
meal bouts per day 
compared to the cows fed 
the long and short straw 
diets. As expected, the 
eating and rumination 
time would be longer 
for the cows fed the 
long straw diet, but it 
was interesting that the 
cows fed the BMR diet 

had similar eating and rumination times 
most likely due to the physical effective 
NDF (peNDF) of 21.9 of the diet. Cows 
fed the BMR diet had increased meals 
with shorter duration than the cows fed 
the long or short straw diets. This should 
create a more stable rumen environment 
which was displayed with the milk fatty 
acid profi les, but need rumen parameters 
to verify this assumption. 

These results suggest that when feeding a 
moderate level of uNDF240om the length 
of the straw is important for rumen health. 
The long and short straw diets had the 
same uNDF240om intake (0.33 vs 0.32 
% of BW) and very similar peNDF of 
18.5% and 18.4%, which are well below 
the standard of 21% for effective fi ber in 
the diet. So the longer straw diet created 
a healthier rumen environment. The 
source of uNDF240om does seem to be 
important, but more research is needed to 
fully understand it. More trials are being 
planned and conducted at the Institute to 
comprehend the role of uNDF240om in 
lactating dairy cow diets.  

─ Michael Miller
mdmiller@whminer.com

DOES PARTICLE SIZE AND SOURCE OF 
UNDIGESTED NDF MATTER?

Table 1. Ingredient composi on (% of DM) and percentage of uNDF240om of treatment diets. 

 
Diets 

Item Long straw Short straw BMR 

BMR corn silage 42 42 60 

Concentrate mix 51 51 38 

Long straw 7  2 

Short straw  7  

BMR corn silage, % of uNDF240om 43.7 43.6 65.2 

Concentrate mix, % of uNDF240om 24.3 24.2 24.9 

Long straw, % of uNDF240om 32.0  9.9 

Short straw, % of uNDF240om  32.2  

 



 



Fiber Research Update
Wyatt Smith

Objective:

Evaluate the effect of feeding different dietary amounts of uNDF240 
and physically effective NDF on ruminal fermentation, behavior, and 

performance of lactating Holstein cows

Diets
Low uNDF240 High uNDF240

Low peNDF High peNDF Low peNDF High peNDF

% Forage 46.8 46.8 60.5 60.5

uNDF240, % of DM 8.6 8.6 11.0 11.0

uNDF240, % of BW 0.32 0.32 0.40 0.40

peNDF, % of DM 18.8 21.0 19.3 24.2

Diets Continued



Summer Internship Project
Objective
• Evaluate the particle size of TMR entering the rumen

Procedure:
• Cannulated cows were offered TMR
• Boli were collected while entering the rumen
• Particle size was determined using sieve system

Particle Size Evaluation

Sieve Size 19 mm 13.2 mm 9.5 mm 6.7 mm 4.75 mm 3.35 mm Mean Particle 
Size (mm)

Diet

Low peNDF, Low uNDF240 3 % 27 % 33 % 20 % 10 % 7 % 9.36

High peNDF, Low uNDF240 12 % 27 % 29 % 16 % 9 % 6 % 10.42

Low peNDF, High uNDF240 9 % 21 % 23 % 22 % 14 % 11 % 9.19

High peNDF, High uNDF240 32 % 13 % 17 % 20 % 11 % 7 % 11.55

Boli

Low peNDF, Low uNDF240 1 % 11 % 38 % 26 % 14 % 10 % 7.96

High peNDF, Low uNDF240 3 % 11 % 22 % 29 % 20 % 16 % 7.46

Low peNDF, High uNDF240 2 % 11 % 26 % 29 % 19 % 13 % 7.51

High peNDF, High uNDF240 5 % 12 % 19 % 28 % 21 % 14 % 7.78



Previous Research
Mean Particle Length (mm)

Feed Bolus

Ingredient: Average SEM Average SEM

50-mm Rye grass hay 42.2 2.78 9.9 0.47

Grass silage 13.8 0.32 11.6 0.44

Corn Silage 12.0 0.33 11.2 0.44

TMR 13.1 0.22 12.5 0.44

Schadt et al., 2012. (J Dairy Sci. 95:4707-4720)

Summary
Initial particle size reduction

• Average particle size = 10 mm (0.4”)

Influences cow’s time budget

• peNDF increased by 3%

• Tended to increase eating time by 17 minutes

Provide adequate peNDF

• Reduce excessively long particles?

Questions?

Low uNDF240 High uNDF240

Ingredient, % of DM Low peNDF High peNDF Low peNDF High peNDF

Corn Silage 34.73 34.73 34.28 34.28

Timothy Hay – Long - 10.50 - 23.92

Timothy Hay – Short 10.50 - 23.92 -

Wheat Straw 1.62 1.62 1.59 1.59

Beet Pulp 12.92 12.92 0.35 0.35

Concentrate Mix – Low uNDF240 40.23 40.23 - -

Concentrate Mix – High uNDF240 - - 39.86 39.86
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PARTICLE SIZE ENTERING THE RUMEN
When discussing particle 
size of diets we tend to 
focus on what’s presented 
in the bunk. This is an 
important aspect but we’re 
overlooking the fact that 
the cow will make an initial 
particle size reduction 
during TMR consumption. 
This past summer we 
had the opportunity to 
gain some insight into 
what the TMR looks like 
after initial consumption. 
This smaller project was 
conducted within a much 
larger project where diet 
peNDF and uNDF240 
concentrations were 
altered. There were four 
different diets fed to cows 
with each containing either 
a low or high concentration 
of peNDF and a low or high concentration 
of uNDF240. 

Cannulated cows were fed TMR and 
the bolus was captured as it exited the 
esophagus into the rumen. From there the 
bolus was run through a sieve system to 
determine the particle size. The particle 
size of the TMR prior to consumption 
was determined using the same method. 
The results are in the two tables.  The 
percentages are in reference to the particles 
that were captured. Particles that were 
smaller than 3.35 mm were not captured 
with our sieving method.

The initial TMR particle breakdown 

illustrates that the two diets with high 
peNDF concentrations contained a larger 
proportion of longer particles when 
compared to the low peNDF diets. A 
similar relationship is observed when 
analyzing the calculated mean particle size. 
When we look at the particle distribution 
of the boli we see that the differences are 
relatively small and that the calculated 
mean particle size is quite similar. Our 
fi ndings agree with research by Schadt et 
al., 2012. (J Dairy Sci. 95:4707-4720) who 
found that the size of the particles entering 
the rumen is quite similar regardless of the 
initial size of the particle.

This concept is very important because it 
means that our dairy cow needs to spend 

time chewing the 
particle down to a 
particular size before 
it is ready to enter the 
rumen. This in turn 
will affect eating time 
and ultimately our 
cow’s time budget. 
A diet with a larger 
proportion of long 
particles will result in 
a longer meal length 
when compared to 
a diet with shorter 
particles. We observed 
this in a previous 
project where two 
diets were fed that 
varied in peNDF 
concentrations. Cows 
spent 17 minutes per 
day more eating when 
fed a diet that was 3 % 

higher in peNDF.

In conclusion, it’s important to remember 
that a dairy cow will reduce particles of 
feed down to a critical size, regardless of 
the initial particle size. This is an important 
concept because it will affect daily eating 
time and the cow’s time budget. Having 
enough physically effective fi ber in the 
diet is important from a rumen health 
standpoint, but it raises the question 
of whether excessive amounts of long 
particles may be unfavorable from a time 
budget standpoint and require the dairy 
cow to spend extra time at the feed bunk.

─ Wyatt Smith & Breanna Watson
smith@whminer.com

This article appeared in the December 2017 issue of  the Farm Report. 
To subscribe to the Farm Report, contact Rachel Dutil at dutil@whminer.com.

TMR Par cle 
Size Data 

Sieve Size  

Diet: 
19 

mm 
13.2 
mm 

9.5 
mm 

6.7 
mm 

4.75 
mm 

3.35 
mm 

Mean Par cle 
Size (mm) 

Low peNDF, Low 
uNDF240 

3 % 27 % 33 % 20 % 10 % 7 % 9.36 

High peNDF, Low 
uNDF240 

12 % 27 % 29 % 16 % 9 % 6 % 10.42 

Low peNDF, High 
uNDF240 

9 % 21 % 23 % 22 % 14 % 11 % 9.19 

High peNDF, High 
uNDF240 

32 % 13 % 17 % 20 % 11 % 7 % 11.55 

Boli Par cle Size 
Data 

Sieve Size  

Diet: 
19 

mm 
13.2 
mm 

9.5 
mm 

6.7 
mm 

4.75 
mm 

3.35 
mm 

Mean Par cle 
Size (mm) 

Low peNDF, Low 
uNDF240 

1 % 11 % 38 % 26 % 14 % 10 % 7.96 

High peNDF, Low 
uNDF240 

3 % 11 % 22 % 29 % 20 % 16 % 7.46 

Low peNDF, High 
uNDF240 

2 % 11 % 26 % 29 % 19 % 13 % 7.51 

High peNDF, High 
uNDF240 

5 % 12 % 19 % 28 % 21 % 14 % 7.78 
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Effects of stocking density and visual seclusion 
on transition cows

Kate Creutzinger, M.S.

Background
• Cows experience a large number of 

changes during the transition 
period

• Regrouping, change in diet and 
introduction to a new environment 4 
times: dry off, move to close up, 
move to fresh pen and move to high 
group

• Calving – including inability to isolate 
from other cows at calving and 
separation from the calf

• Onset of lactation – introduction to 
the parlor for heifers

Why is this a problem?

• Resulting in
• Decreased milk production

• Decreased reproductive efficiency

• Decreased longevity

• Increased involuntary culling

• = Lost profit

• Approximately 75% of disease 
in dairy cows occurs within 
the first month after calving

• Retained placenta

• Milk fever

• Ketosis

• Displaced abomasum

• Metritis

• 30‐50% of all fresh cows 
affected in some way

Common problems with transition cows

Health and 
Biological 

Functioning

Natural 
Behavior

Affective 
States

Dystocia and 
distress

Infectious and metabolic 
disease after calving

Inability to isolate
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Stocking density definitions

• Ratio of animals to an area or resources in a given pen

• Overstocking 
• Providing <1 stall per cow

• <0.6 m bunk space per cow

• Overstocking can reduce the cows ability to perform natural 
behaviors

Reasons for overstocking

• Maximize fixed costs

• Herd retention

• Increase production

Changes in behavior

• Increased aggression

• Increased feeding rate

• Reduced lying time

• Increased idle standing

Results in:

• Elevated stress

• Longer duration of state 
II labor

• Increased transition 
disease

• Reduced milk 
production

Negative effects of overstocking transition 
cows
• Feeding behavior in pre and post‐fresh cows

• Increased aggressive displacements from at the feedbunk
• Reduced time spent eating and lower DMI
• Increased feeding rate, fewer meals per day, increased sorting

• Headlock stocking density >80‐90% or bunk space <30”/cow in close‐
up

• Reduced feed intake
• Increased incidence of DA
• Reduced milk yield in first‐calf heifers

• Increased standing time not eating
• Results in increased lameness and milk fever

Milk Production

• Stocking density >80% of stalls in prefresh cows in 2 row pen 
adversely affected heifer milk production through the first 80 DIM

• Each 10% increase in prefresh stocking density about 80% resulted in a .73 kg 
per day decrease in milk production (Cook et al. 2004)

80 90 100 110 120

M
ilk

, k
g/

d

Stocking Density in Close-up Pen, %
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Recommendations for stocking density

• Free stall
• 30‐36”in feedbunk space/cow

• 30” bunkspace /cow = 100% stocking density
• 24” bunkspace / cow= 80% stocking density

• 50/52 inches wide, 10ft long platform w brisket board and neck rail 72in from curb
• 144 ft2/ cow individual calving pen

• Bedded pack
• Important to provide clean, dry bedding for calf health
• Dry = 100‐120 ft2

• Pre‐fresh = 125‐150 ft2

• Calving = 150‐200 ft2

• Post‐fresh = 125‐150ft2

Natural behavior 

• Cattle separate at calving 
• Protection, bonding, nursing, prevent stealing

• Pigs – perform nest building behavior without nest building material
• Pigs given nest building substrate have lower stress levels at farrowing

• Chickens – preference for nest boxes
• Open a loaded door to gain access to a nestbox

• Work to enter nestbox 20 minutes prior to laying = working for food after 4 
hours food deprivation

Individually Housed Cows Seek Isolation at 
Calving

Proudfoot et al., 2014 JAS
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Project Goal

• Provide dairy producers with recommendations for calving pen design 
and management strategies that improve animal welfare, reduce 
transition cow disease and promote sustainability of the dairy 
industry

Thank You!

Projects conducted at UT/OSU were supported by Agriculture and Food Research 
Initiative Competitive Grant no. 2016‐67015‐24734 from the USDA National Institute 
of Food and Agriculture.

Slides from Dr. Katy Proudfoot:
Funding for the UBC Animal Welfare Program provided by the Natural Sciences and 
Engineering Council, Dairy Farmers of Canada and others listed at 
www.landfood.ubc.ca/animalwelfare/

Projects conducted in Denmark were supported by the Danish Ministry of Food, 
Agriculture and Fisheries for funding (2009‐2012).



 



Use of Milk Fatty Acid Metrics to Make 
Nutrition and Management Decisions

Heather Dann, Rick Grant, & Dave Barbano

Miner Dairy Day – December 7, 2017

Used world‐wide to measure fat, protein, 
and lactose for payment and dairy herd 

improvement programs

Develop new tools in milk 
analysis for bulk tank using 
mid infrared technology to  

provide information to 
support decision making for 

feeding and general 
management of the herd

Key Findings from Monitoring 430 Farms over a 15‐
Month Period with Milk Fatty Acid Metrics

• Milk fat and protein 
increased when de novo 
fatty acids in milk 
increased

• Occurred for both Holstein 
and Jersey herds

Barbano, 2016



Bulk Tank Milk Report for Farmer Testing Facilities For Milk Fatty Acid Metrics 
(MIR Spectroscopy)

Texas Federal 
Milk Market Lab

Sterns County & 
Zumbrota MN 

DHIA Labs

St. Albans Coop
AgriMark Coop

Cayuga Marketing 
Coop

Cornell University
Miner Institute

What are Milk Fatty Acid Metrics?

Performed Fatty Acids

g/100 g milk

Milk Fat Composition
Most Variable Component of Milk

• 98% triglycerides

• More than 400 unique fatty acids (FA) in milk

• About 20 FA make up the majority
– Broadly grouped into 3 subcategories

Jensen et al., 2002; Palmquist, 2006; Moate et al., 2007 



Milk Fatty Acid (FA) Groups

• De novo FA ‐ < C16
– Made in the mammary gland
– Influenced by rumen fermentation/function
– 18‐30 relative % (21‐26)

• Preformed FA ‐ > C16
– From fat the diet
– From body fat mobilization
– 32‐42 relative % (35‐42)

• Mixed origin FA ‐ C16
– From fat the diet (preformed)
– Made in the mammary gland (de novo)
– 30‐40 relative % (35‐42)

Courtesy of M. Woolpert

Fat and Fatty Acid Groups – Relationship in Bulk 
Tank Milk
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Milk Fatty Acid Profiles Provide Insight: 
Performance and Health of Cow/Herd

• Profile of de novo, mixed, and preformed fatty acids reflect:

– Diet and dietary changes

• CHO fermentability, RUFAL, forages…

– Management environment

• Behavior, rumen pH, turnover

– Physiological state of cow

• Risk of milk fat depression

• Energy balance

• Stage of lactation

Research Conducted on St. Albans Coop Herds
Better Understand Management and Nutrition Differences between Herds with High 

and Low De Novo Fatty Acids

High Low

2014 – Holstein, Jersey, mixed

Fat, % 4.55 3.90

True protein, % 3.50 3.16

De novo FA, g/100 g milk 1.13 0.90

Mixed FA, g/100 g milk 1.65 1.36

Preformed FA, g/100 g milk 1.52 1.43

2015 – Holstein

Fat, % 3.96 3.75

True protein, % 3.19 3.10

De novo FA, g/100 g milk 0.92 0.81

Mixed FA, g/100 g milk 1.53 1.41

Preformed FA, g/100 g milk 1.27 1.30
Woolpert et al., 2016; Woolpert et al., 2017



Focus on De Novo Fatty Acids…

• De novo fatty acids reflect rumen function – especially fiber 
fermentation
– Acetate and butyrate are building blocks 

• Rumen conditions that enhance microbial fermentation 
stimulate microbial protein production and increase milk 
protein content

• De novo fatty acids in milk fat tells us how well the cow is 
being fed and managed for optimal rumen fermentation 
conditions

What Factors were Most Related to De Novo Fatty 
Acid Content?

High de novo herds feed…
More physically effective fiber (≥21%)

Less ether extract (≤3.5%)

Woolpert et al., 2016; Woolpert et al., 2017

High de novo herds tend to be…

5x more likely to delivery feed 2x/d in freestall

11x more likely to delivery feed 5x/d in tiestalls
Woolpert et al., 2016; Woolpert et al., 2017



High de novo herds tend to be…

10x more likely to provide ≥18 in bunk space/cow

5x more likely to stock stalls at ≤110%

Woolpert et al., 2017

Need to Get the Diet and the “Dining 
Experience” Right

Must focus on

diet formulation

&

management 
environment

How Should We Use Milk Fatty Acid Metrics?

• Herd “snapshot” and troubleshooting
• Evaluating changes over time
• Need to understand natural variation
• Place in context of season and stage of lactation

Observed Variation in Milk Composition and Fatty 
Acid Metrics of 167 Holstein Herds

True 
Protein

Fat De novo Mixed Preformed FA
Unsat

g/100 g of milk DB/FA

Mean 3.02 3.59 0.80 1.27 1.30 0.32

Min 2.76 3.01 0.59 0.98 1.06 0.26

Max 3.34 4.35 1.08 1.62 1.75 0.37



Bulk Tank “Alarms” for Holstein Herds 
that Want >3.8% Milk Fat

Milk Component Units
Alarm 
Value

Fat % <3.8

De Novo FA g/100 g milk <0.8

Mixed FA g/100 g milk <1.3

Preformed FA g/100 g milk <1.3

FA Unsaturation double bonds/FA >0.31 3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

0.60 0.70 0.80 0.90 1.00 1.10

Fa
t 

(%
)

De Novo FA, g/100 g milk

Can We Use Milk Fatty Acid Metrics to Make 
Decisions On‐Farm?

• Too much fat 
(RUFAL) or starch?

• Too little peNDF? 
• Management 

affecting feeding 
behavior?

• Keep up the good 
work!

• Good rumen function

• May consider feeding 
rumen inert fat?

• Thin cows?

• Problems with 
rumen function?

• Feeding lots of 
fat?

• Overstocked?

Soybeans, RUFAL, and Low Milk Fat

• Snapshot: ~3.4 to 3.5% fat
– 0.77 g de novo FA/100 g milk
– 1.09 g mixed FA/100 g milk
– 1.30 g preformed FA/100 g milk
– 0.35 double bonds/FA

• Problem: Diet too high in RUFAL
– Use of home grown roasted soybean
– Ground extremely fine with hammer 

mill

• Solution:  grind size

• Outcome: ≥ 3.7% fat 
– 0.94 g de novo FA/100 g 

milk
– 1.18 g mixed FA/100 g milk
– 1.56 g preformed FA/100 g 

milk
– 0.31 double bonds/FA

Example courtesy of M. Carabeau

Factors Associated with Increased Risk of Milk Fat 
Depression

Diet Factors

• Fermentable carbohydrates
– Starch

– Forage fiber

– peNDF

• Fats (RUFAL)
– C18:1 + C18:2 + C18:3

– < 3.5% of diet DM

• Feed additives (+/‐)

• Yeasts/molds

Cow/Environment/Management Factors

• Genetics

• Parity

• Days in milk

• Season

• Time budget (behavior)
– Stocking density

• Feeding strategy
– TMR vs. PMR vs. component

– Frequency of feed delivery/push up

Jenkins, 2013; Bauman, 2017 AMTS webinar



Milk Fat Depression Timeline When Feeding “High 
Risk” Diets

Induction

• When did the problem start?

• After a diet change – 7 to 10 day lag

• Consider diet PUFA, CHO 
fermentability, rumen modifiers, 
feeding management

Recovery of Milk Fat

• When should it improve?

• After a diet change – 10 to 14 days

Rico and Harvatine, 2013; Harvatine, 2015

How Should We Use Milk Fatty Acid Metrics?

• Herd “snapshot” and troubleshooting
• Evaluating changes over time
• Need to understand natural variation
• Place in context of season and stage of lactation

Monitor Fatty Acid Metrics in Bulk Tank Milk for 
Changes Over Time

Fatty Acid Metric Increases Decreases

De novo FA

• Positive impact on milk 
fat and/or protein

• Response to improved 
rumen function and/or

feed quality

• Evaluate management 
and nutrition

• Did an unexpected 
change occur?

Mixed FA

• Response to increased 
dietary fat

• Possible response to de 
novo synthesis

• Evaluate management 
and nutrition

• Did an unexpected 
change occur?

Preformed FA

• Response to more body 
fat mobilization or 

increased dietary fat

• Milk fat may decrease
• Energy partitioning 

change

Unsaturation Index
• Greater risk for milk fat 

depression

Need to Know the Herds’s Typical Variation

Mean
Standard 

Deviation (SD)

Coefficient of 
Variation (CV) 
(SD/mean x 100)

Fat, % 3.84 0.06 1.52

FA, g/100 g milk

De Novo 0.86 0.02 2.19

Mixed 1.43 0.03 2.37

Preformed 1.39 0.05 3.63

1 tank, 305 samples from 13 month period



Fat %

Mean

Mean – 2 SD

Mean + 2 SD

Variation in November… Diet Changed
(More BMR CS and Different Feeder)

Forage Quality Changed Unexpectedly
Factors Affecting Variation Within & Between 

Herds

• Management related to feeding, 
housing, and milking of cows

• Diet and feed quality

• Consistency in day to day 
routine

– Affects time budget of cow 

• Days off and vacations

• Weather changes

• Filling sequence of multiple 
tanks



What Else is Needed to Interpret Milk Fatty 
Acid Metrics?

Need to understand 
changes in milk profiles 

with season and stage of 
lactation

Herd distribution

Seasonal Changes in Milk Composition

40 St. Albans Coop herds

Seasonal Changes in Milk Composition

40 St. Albans Coop herds

Seasonal Changes in Milk Composition

40 St. Albans Coop herds



Stage of Lactation Affects Milk Components

Holstein herd, ~90‐95 lb milk/d, TMR feeding system

Stage of Lactation Affects Milk Fatty Acid Metrics

Holstein herd, ~90‐95 lb milk/d, TMR feeding system

Unsaturation Index Changes Similar to Preformed 
Fatty Acid Concentration

Holstein herd, ~90‐95 lb milk/d, TMR feeding system

Herd Distribution



What are the Relationships among Milk, Fat 
and Fatty Acid Metrics?

Am I going to lose milk 
when I increase de novo 

fatty acids?

Milk Fat and Protein Yield Increase

167 Holstein herds (Aug. 2017 dataset)

Fatty Acid Group Concentration Not Affected by 
Milk Yield

167 Holstein herds (Aug. 2017 dataset)

Fatty Acid Group Yield is Affected by Milk Yield

167 Holstein herds (Aug. 2017 dataset)



167 Holstein herds (Aug. 2017 dataset)

What’s Next? What are the Challenges?

Bulk Tank/Tanker Group/Pen/String Cow

http://qualitru.com

Bulk Tank vs. In‐line Group Sampling
(More Sensitivity)

Bulk Tank De Novo FA Changed when Fat % Did Not



Milk Fatty Acid Metrics – Another Tool for Your 
Toolbox

How Best to Use the Milk Fatty Acid Metrics 
Information

• In conjunction with 
– Diet information

– Management information, other systems

– On‐farm assessment

– Don’t use the FA information “in a vacuum”

• Can give you clues as to what is happening
– More specific than milk fat or protein %

– Low milk fat can be caused by different factors – MIR FA information may 
allow you to identify what is wrong

– May allow more rapid decision making

www.whminer.org
dann@whminer.com



Crop Congress at Miner Institute 
Wednesday, January 31, 2018 

10:00 AM-3:00 PM 
 

Speakers for Crop Congress will include: 
 

 Dr. Gary C. Bergstrom, Cornell University, with an 
overview and update on field crop diseases. 
  

 Joe Lawrence, Dairy Forage Systems Specialist for 
PRO-DAIRY will discuss corn traits and pest 
management in addition to sharing updates on recently 
completed corn silage hybrid trials conducted in this 
area. 
 

 Dr. Rick Grant of Miner Institute will speak about 
feeding corn silage to lactating dairy cows.  
 

 Dr. Eric Young from Miner Institute will provide an 
update on tile drainage research. 
 

 Pesticide applicator credits will be available 
 

Hot lunch will be available for $5.00 
 
Crop Congress is free and open to the public at the Joseph 
C. Burke Education and Research Center at Miner Institute, 
586 Ridge Road, Chazy, NY.  Pre-registration is encouraged.  
For more information contact:  Wanda Emerich, 518-846-
7121 x117 or Emerich@whminer.com or Eric Young, 
Young@whminer.com 

mailto:Emerich@whminer.com
mailto:Young@whminer.com
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