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FROM THE PRESIDENT’S DESK – 
PHYSICALLY EFFECTIVE 

UNDF UPDATE
For several years now we have been working 
on the concept of combining forage or 
dietary particle size with the undegraded 
NDF (uNDF) fraction in the hopes that 
the resulting metric would bring value to 
nutritionists. Particle size is measured as a 
physical effectiveness factor (pef) which is 
the fraction of feed particles retained on the 
1.18-mm sieve (or greater) with dry sieving. 
On the farm, it’s the fraction of particles 
retained on the 4.0-mm sieve (or greater) 
using the Penn State Particle Separator. 
Undegraded NDF following 240 hours 
of in vitro fermentation, as a measure of 
indigestible NDF, is multiplied by the pef 
to calculate physically effective undegraded 
NDF at 240 hours (peuNDF240).

In 2020 we reported that uNDF240 had 
a strong negative relationship with dry 
matter intake (DMI) and energy-corrected 
milk (ECM), but the relationship between 
peuNDF240 and DMI and ECM was even 
stronger. Our database contained five 
experiments conducted at the Institute where 
the TMR was based mainly on corn silage 
(conventional and brown midrib), haycrop 
silage, and smaller amounts of chopped 
wheat straw. Cows were high producing, 
early to mid-lactation Holsteins. To-date 
feedback from the field has been that using 
peuNDF240 is usefully related to DMI as 

forage maturity, moisture, and particle size 
(chop length) vary.

This year we will report at the American 
Dairy Science Association (ADSA) 
annual conference on an updated version 
of this database that now includes seven 
experiments, and 22 treatment means. 
Even with more diversity of TMR samples, 
dietary uNDF240 still has a strong negative 
relationship with DMI and ECM, like 
the previous work. The peuNDF240 has 
an even stronger relationship with DMI, 
though somewhat weaker for ECM than the 
uNDF240 content. 

In 2021, Italian researchers published a 
paper summarizing data from 22 farms 
in the northern Po Valley where forages 
mainly comprised corn silage, grass silage, 
and alfalfa hay. They found that dietary 
peuNDF240, calculated by multiplying pef 
x uNDF240 as we have done, was negatively 
related to milk yield and feed efficiency. 
They concluded that low NDF digestibility 
forages, such as late harvested alfalfa hay 
with high uNDF240, benefited from finer 
chopping, and they strongly recommended 
routine monitoring of peuNDF240. This 
paper is important because it provides 

See UNDF, Page 5
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WEIGHING CALVES: 
IS THERE THE NEXT BEST THING?

For the past couple of weeks I’ve 
been teaching our Advanced Dairy 
Management students about calf raising 
and nutrition. We went to the calf barn 
to weigh some calves that have most 
recently weaned or are weaning. To 
start, we set up our small scale system 
for our calves and got the first calf 
out. Then I asked each of the students 
"How much does this calf weigh?  
What is your guess?" Some chimed 
in, calling out numbers around 350 lb, 
while one guessed 220 lb. This range in 
guesses is quite large! People usually 
underestimate the weight of heifers. 
If you were to rely solely on a guess 
it wouldn’t be very accurate because 
the weight of the calf on the scale was 
228 lb.  Guessing or eyeballing a calf's 
weight is unreliable. The most reliable 
method to achieve this is to invest in a 
scale, but is there a middle ground?
The goal for calves is to double the 
birth body weight by 56 days of age, 
and to monitor calf growth, we have 
to measure it.  However, investing in 
a scale setup and taking time to weigh 
calves can be a limitation on farms.  
There’s still value in knowing or at 
least estimating the bodyweights of 
your animals at different periods of 
their life to get an idea of how well 
your feeding or management program 
is meeting your goals.

Is there an alternative that is both 
repeatable and reliable?  Heart girth 
is the body stature measurement 
most closely linked to bodyweight. 
Therefore, weight tapes can more 
closely estimate bodyweight than 
guessing an animal's bodyweight.  

The figure shows the relationship 
between heart girth (in centimeters) 
and bodyweight (in pounds). This 
dataset includes 2,780 observations 
for four different research projects.  
Records of both heart girth and 
scale weight were taken weekly 

during the preweaning and immediate 
postweaning period of Holstein calves. 
The range in bodyweight was 75 to 
250 lb, and heart girth ranged from 
72-115 cm.  As you can see, there is an 
excellent linear relationship between 
heart girth and bodyweight across this 
weight size.  The R2 was 0.92. This 
supports previous work that shows 
that heart girth is a good alternative to 
measuring bodyweight when that’s not 
an option.  

Most weigh tapes are based on work 
conducted by Penn State University.  
I also compared the heart girth (in 
centimeters) to the closest reading 
on a weigh tape I had available.  
The comparison between the linear 
relationship from the current dataset 
and the closest approximation from the 
weight tape is shown in the table above. 
As you can see, the data isn’t entirely 
linear. So, on the lower end of the range 
of heart girth, the linear equation likely 
underestimates the calf's bodyweight, 
while the weight tape probably 

corrected for this slightly. Between 
80 and 100 cm, the linear relationship 
and the weight tape have a relatively 
good agreement. However, when the 
heart girth is 105 cm or above, we see 
these two comparisons diverge again.  
Based on the current dataset, the actual 
bodyweight of calves at 105-110 cm is 
likely in between the estimate from the 
linear equation and that estimated from 
the weight tape.

A study conducted in the United 
Kingdom measured heart girth and 
weighed calves on a scale.  The 
researchers evaluated the ability of heart 
girth to determine both bodyweight 
and daily live weight gain.  They did 
this on the same animals and looked 
at the time between measurements and 
the interobserver error (can different 
people take the same measurement 
reliably). The reliability of this method 
in this study was relatively high, with 
a mean absolute error of 5.8 lb. Daily 

See CALVES, Page 3
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YOU CAN PAY ME NOW, OR…
Potash is the fertilizer form of 
potassium, an essential nutrient. Due 
to happenings far from our borders, 
the price of potash has increased 
tremendously in the past year. The 
U.S. imports 80% of its potash, 
primarily from Canada, but Russia and 
the Ukraine have been major potash 
exporters to other nations, and when a 
major supply is constrained it affects 
prices globally. Canada will export 
moderately more potash to the U.S. in 
2022, mostly in the second half of the 
year. This might reduce prices slightly 
but it appears that potash prices will be 
very high at least into 2023.

Given the current price of potash some 
farmers may be considering a switch 
from corn silage, alfalfa and alfalfa-
grass to straight grass. As we’ve 
noted many times before, established 
grasses are much more efficient in 
K uptake than is alfalfa or corn. In 
fact, established grass may produce 
a normal yield at soil K levels that 
would starve alfalfa to death. We 
rarely see K deficiency symptoms in 
corn grown on dairy farms, but that’s 
because corn fields usually get a fair 
amount of manure. One year Miner 

Institute seeded alfalfa-grass on leased 
cropland that had very low soil test K 
levels. In hindsight this was a poor 
decision by the Institute agronomist, 
which was…uh…me. In spite of a 
good initial catch of both alfalfa and 
grass, by the next spring most of the 
alfalfa was dead while the grass was 
doing just fine. A subsequent soil test 
showed K levels to be undetectable (0 
lbs/acre), reportedly an all-time low 
for the Cornell University soil test 
lab, but the first cut grass forage from 
this field had over 2% K, which is a 
normal concentration of potassium. 
I’d like to say that this was a “one-
off”, but the Crops Dude is nothing if 
not stubborn, so the following spring 
we seeded alfalfa-grass on a second 
low-K field on that leased farm, this 
time using a much higher rate of 
manure and a “max rate” of starter 
fertilizer. Different crop management, 
same disappointing results. 

The problem with a shift from alfalfa 
and corn to straight grass is if/when 
you eventually want to grow corn or 
alfalfa again in these fields. If available 
soil K levels get too low you may not 
be able to increase them much in a year 

or two, even by aggressive fertilization 
with manure or fertilizer. That’s 
because applied potassium leaches 
very slowly in most soils, and the root 
systems of forage grasses penetrate 
to at least 2-3 feet deep, which is far 
below a normal tillage depth. If grass 
depletes the K in the 8” to 24” soil 
depth you could be creating a problem 
that takes a long time to correct. And 
topdressing grasses with potassium, 
either as manure or fertilizer, results 
in the root system greedily taking up 
this nutrient, increasing grass forage K 
and may not leave enough to improve 
soil levels. This is called “lush 
consumption” and is not a theoretical 
concept. Charlie Sniffen told of a dairy 
farmer who harvested grass with over 
5% K, while a typical grass K level is 
about 2.5%. 

Therefore, before converting 
productive cropland to straight grass 
production, consider the long view, 
and where you want your farm’s 
forage production to be several years 
from now.
     
 Ev Thomas 

ethomas@oakpointny.com 

live weight gains were harder to estimate over a shorter period (i.e., weekly vs. preweaning period), so doing the 
measurements at birth and then again at weaning should provide you with a relatively accurate estimate of average 
daily gain.  They also attributed 33% of the variation in bodyweight measured from heart grith was error contributed 
by the person doing the measurement. Therefore, it’s essential to train the people taking the measurements to make 
them more consistent. When doing the heart girth measurement make sure the calf is on a level floor and is standing 
with all four feet squarely underneath it.  

Measuring bodyweight in calves can help monitor your feeding and management program. Weighing animals on 
the scale will provide the most accurate data.  However, if that is not possible, measuring heart girth is the next best 
thing.

– Sarah Morrison
morrison@whminer.com

CALVES, Continued from Page 2
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Learn more about Miner 
Institute's equine program, 

visit whminer.org/equine

DRY COWS IN THE NORTHEAST NEED 
HEAT ABATEMENT TOO

The impacts of heat stress on lactating 
dairy cattle have been studied for many 
decades, and more recently, the effects 
on dry cows have been observed. 
The University of Florida has shown 
that heat stress during the dry period 
negatively affects placenta function 
and milk production in the following 
lactation. Late-gestation heat stress 
has also been proven to have in-utero 
effects on the calf by compromising 
immunity, lowering birth weights, and 
decreasing milk production in the first 
three lactations.

The constant heat stress in the South 
is different from the episodic heat 
stress in the Northeast. It takes cows 
weeks to acclimate to heat; since 
weeks of prolonged heat are rare in the 
Northeast, episodic heat stress is hard 
on dairy animals, as they never have 
a chance to adapt. Several years of 
research by Miner Institute on multiple 
farms showed that episodic heat stress 
negatively impacts lactating dairy 
cattle regardless of the heat abatement 
system in place. After learning the 
results of this study and the impacts 
that Florida has observed on dry cows, 
the question became: What are the 
effects of episodic heat stress on dry 
cows and their calves?

To answer this question, in 2020 
and 2021 we conducted a study on 
two farms with varying use of heat 
abatement. On Farm A, cows were 
housed in free stalls or a bedded pack 
for their dry period, with fans over all 
lying areas and feed alleys. Farm B 

housed cows on pasture for their far-
off dry period and a bedded pack with 
access to an outdoor sandlot for their 
close-up dry period; Farm B installed 
fans over the close-up bedded back in 
2021.

All cows were bolused with a 
reticular temperature monitoring 
system, allowing us to look at 
body temperature continuously. 
Surprisingly, we observed that dry 
cows had lower body temperatures on 
hot days than on cool days on Farm 
A. This was different from the results 
in the lactating study, where cows 
had greater body temperature on hot 
days. Lactating dairy cattle naturally 
have a higher metabolic heat load 
than dry dairy cows because of the 
demands of milk production, which 
may explain differing results. When 
cows are hot, blood will flow away 
from the gastrointestinal tract towards 
the extremities to help with heat 
dissipation, which may be another 
possible explanation for the lower 
reticular temperatures observed on hot 
days. 

On Farm A we measured that cows 
stood for about 35 minutes longer 
on hot days, indicating they were 
heat-stressed even though it wasn’t 
reflected in the body temperature 
data. Episodic heat stress negatively 
impacted other things as well. Cows 
exposed to high amounts of episodic 
heat stress had a two-day shorter 
gestation length. Cows exposed to the 
lowest amounts of episodic heat stress 

during their dry period had the best 
quality colostrum. Cows experiencing 
high amounts of episodic heat stress, 
specifically during their close-up dry 
period, had lowered milk production 
in the first 21 DIM. Unlike the Florida 
data, there was no impact of in-utero 
episodic heat stress on birth weights, 
average daily gain, or passive transfer 
of immunity.
On Farm B, cows had higher reticular 
temperature on hot days on pasture, 
but similar body temperature between 
hot and cool days when they had 
access to the shade of the barn. This 
is different from what we found at 
Farm A but more similar to what we 
expected. Higher body temperatures 
on pasture may indicate that dry 
dairy cows cannot regulate their body 
temperature under the harsh sun. Coat 
color didn’t seem to play a role in the 
cows on pasture (i.e., primarily black 
cows were not hotter than mostly 
white cows).

This preliminary work illustrated 
the impacts of dry cow episodic 
heat stress in the Northeast. The 
goal was to reflect what cows would 
experience in a moderate climate, 
unlike the environment seen in 
Florida. Overall, it seems essential to 
provide dry cows some form of heat 
abatement as episodic heat stress can 
lead to increased standing time, a 
shorter gestation and decreased milk 
production during the first 21 DIM.

– Emily Fread
fread@whminer.com



The William H. Miner Agricultural Research Institute Farm Report                              May 2022 ─ 5 

CORN PLANTING NOTES
Dairy farms growing corn for silage have few jobs more important in May than corn planting, though as the month 
progresses corn planting may run smack-dab into first cut forage harvest. The solutions include long days (farmers are 
used to these) and hiring temporary help if available. The most important reason for planting corn during the first half of 
May is to have the last acre in the ground by the end of May. This was my goal when I managed the Miner Institute crop 
operation, one we accomplished most years. However, this goal was based on decades-old date-of-planting research so 
I’m not sure if the longer growing season (which is a fact, not an opinion) affects the “All in in May” goal. Perhaps not, 
but in any case switching to an earlier-maturity hybrid increases the chances that corn planted in early June would still 
produce a good crop. Forages will almost certainly be expensive this fall as will the price of purchased grains including 
corn meal, so the positive impact of timely planting may be somewhat greater in 2022 than usual. 

BMR corn silage can be a consistent winner on dairy farms, but only if the crop is grown in separate fields and stored in a 
separate silo so that it can be fed to cows that will economically respond to it. This includes transition cows (from several 
weeks pre-calving to several weeks post-calving) and cows with daily milk production moving up the lactation curve. 
Delaying the feeding of BMR corn silage until mid-lactation is wasting the benefits of this high-digestibility forage. In 
most cases I don’t think that BMR is suited for farms feeding a one-group TMR. Perhaps a dairy with very high milk 
production per cow, but that’s the possible exception.

        – E.T. 

UNDF, Continued from Page 1
independent evidence that the peuNDF concept has merit beyond our modest in-house data base.

Two studies that we have just finished at the Institute indicate that peuNDF240 may have usefulness in predicting DMI with 
diets that contain pelleted fiber sources. It also appears that, for varying ratios of chopped alfalfa hay and corn silage in the 
TMR, peuNDF240 does a better job of predicting DMI than uNDF240 alone. In both cases, the ability to combine particle 
size of the fiber source with its indigestible NDF content seems to allow better prediction of intake than uNDF240 alone.

Finally, there has been the question of whether peuNDF240 should be calculated, as we have done up to now, or if it should 
be directly measured as the uNDF240 content of the pef fraction of particles. In theory, these two measures should be the 
same unless uNDF240 is not uniformly distributed across the particle size fractions (which can happen). In our database, the 
ratio between calculated and measured peuNDF240 was 1.8 which is useful to know. 

The bottom line is that the use of peuNDF240 to predict DMI continues to show promise as a practical approach to integrate 
the effects of particle size and fiber undegradability. Stay tuned for the new data at this summer’s ADSA meetings.

– Rick Grant
grant@whminer.com

Is there something you'd 
like to know more about?

Email article suggestions to dutil@whminer.com
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2022 ADVANCED DAIRY 
NUTRITION SHORTCOURSE

Presented as a partnership between Cornell University Animal Science  and Miner 
Institute, the Advanced Dairy Nutrition and Management Shortcourse is conducted in 
even calendar years at Cornell University. This shortcourse is designed primarily for 
experienced nutritionists and allied industry professionals seeking a more in-depth 
exposure to selected topics of emerging and continued interest relating to dairy cattle 
nutrition and management.
 
This year's course will feature two sessions. You may choose to attend the entire course or 
just one session. Session 1 will feature nutrition management lectures, similar to previous 
courses. Session 2 will focus on implementation of the CNCPS and will include case studies 
in addition to round robin lecture sessions. Both sessions will provide opportunities for 
attendees to network with each other and with course faculty in informal settings.

JUNE 6-9, 2022
Cornell University Ithaca, NY

Topics
• Calf Nutrition and Management
• Forage Quality and Utilization
• Advances in Fiber Characterization and Application
• Mycotoxins and Management
• Bioactive Fatty Acids and Methyl Nutrition
• Amino Acid Nutrition and Metabolism
• Applications of Whole-Farm Environmental Modeling
• Transition Cow Nutrition and Management
• Advances and Application of the CNCPS Biology
• Comparison of NASEM and CNCPS

Faculty
• Dr. Gbola Adesogan, University of Florida
• Dr. Joao Costa, University of Kentucky
• Dr. Heather Dann, Miner Institute
• Dr. Rick Grant, Miner Institute
• Dr. Jessica McArt, Cornell University
• Dr. Joe McFadden, Cornell University
• Dr. Sarah Morrison, Miner Institute
• Dr. Tom Overton, Cornell University
• Dr. Kristan Reed, Cornell University
• Dr. Mike Van Amburgh, Cornell University

Registration:
Full Course
Monday - Thursday
$700
Session 1: Nutrition Management
Monday - Wednesday
$450
Session 2: Implementation of CNCPS
Wednesday - Thursday
$350

For more information and to register, visit https://web.cvent.com/event/92a9ebf4-ae11-4ae2-9a5c-
abedf175b437/summary?i=ERZ25iODvUCmk7iqOQQJ_g&locale=en-US 

Additional questions can be directed to Heather Darrow at hh96@cornell.edu
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Miner Institute is hosting an Open House 
Aug. 6, 2022  12- 4 pm

TEMPLE GRANDIN DISCUSSES 
ANIMAL HANDLING

During the “Real Science Exchange” 
podcast by Balchem Animal Health 
earlier this month, Dr. Temple Grandin 
spoke about animal behavior and 
handling. The main topics she discussed 
included signs of fearful cattle, how 
cattle view their surroundings, animal-
friendly building designs, and critical 
control points for animal welfare. 

Did you know that once an animal is 
stressed, it can take 20 or 30 minutes to 
calm down fully? As dairy producers, 
everyone should be aware of the 
common signs of fearful cattle, such as 
ears pinned back, raised heads, increased 
tail switching, and increased defecation 
and breathing rate. It is essential to keep 
our animals as comfortable as possible. 
Cattle perceive the world differently 
and notice things that people usually do 
not. For example, cows can be scared 
of shadows in chutes that are caused by 
natural lighting coming into the barn. 
Switching barn curtains could be a 
simple way to prevent this.

Cattle tend to get distracted by objects 
within their visual field, such as 
hanging rope or a jug on the ground. 
New heifers in particular will notice 
things more than mature cows as they 
are in a new environment and need 
time to adjust to their surroundings. 

Dr. Grandin talked about how animals 
have specific memories that can impact 
future experiences. It’s important that 
an animal’s first experience with new 
people, places, or equipment is positive 
(i.e., first time in a chute, parlor, or 
holding area). If a new heifer slips and 
falls in the holding area for the first 
time, she may become fearful of that 
area in the future. Non-slip flooring 
designs can reduce slipping and create 
a fear-free environment in the barn. If 
there is an area of the barn where cows 
consistently display fearful signs, it 
may be beneficial to dairy welfare and 
profits to make a design change. One 
of her points that stuck out to me was 
that beef cattle don’t have time to get 
used to a facility, but dairy cows do. 
Therefore, dairy producers have an 
opportunity to make positive changes 
in areas cows are fearful of or where 
injuries consistently happen.  

Dr. Grandin stated the critical control 
points for animal welfare. A few of 
these included animal handling, scoring 
for lesions/injuries, and understanding 
lameness prevalence on-farm and the 
underlying issues. Her website www.
grandin.com has  many videos on proper 
animal handling methods and other 
resources, and she’s also written many 
books including “Temple Grandin’s 

Guide to Working With Animals” 
which contains great information. 
Proper animal handling is critical, so 
training employees to learn appropriate 
procedures will positively impact 
your farm and animals. Evaluating 
your facility and changing areas that 
cows seem to be wary of can reduce 
overall fear and make handling cows 
go smoother. Some areas to monitor 
include holding areas for the parlor, 
moving cows to and from pens, and 
moving cows from different facilities. 
Having employees watch videos on 
proper animal handling and having 
them sign off saying they agree to follow 
those guidelines is a great way to keep 
up with training. Getting your farm 
certified in an animal welfare auditing 
program, such as the National Farmers 
Assuring Responsible Management 
(FARM) Program is another great 
way to stay on top of things. Grandin 
finished her discussion with an analogy 
that was especially impactful: “If we 
didn’t monitor driving, the highway 
would be a speedway. The same goes 
for animal handling, it needs to be 
actively monitored.” Animal welfare 
can be improved by assessing facilities 
and holding employees accountable.  

– Kelsey Hefter
khefter@whminer.com

• Wagon Rides around the farm
• Food truck vendors
• Equine Demonstration
• Visit the Heart's Delight Farm Heritage Exhibit
• State-of-the-art dairy buildings
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YOUR MAY
FARM REPORT IS HERE  
ENJOY!

A team of volunteers from Miner Institute and The Alice T. Miner Museum participated in the United Way of 
the Adirondack Region's annual Day of Caring and did spring cleaning at the Riverview Cemetery in Chazy 
on Saturday, April 23. 


