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FROM THE PRESIDENT’S DESK: 
RUMINATIONS ON A CLASSIC

I was looking for a paper recently and happened 
onto one in my fi les I hadn’t read in years. It is 
a classic and I believe the fi rst paper my advisor 
handed to me to read when I arrived at graduate 
school nearly forty years ago. I never did fi nd 
the paper I had gone searching for, but I spent an 
hour rereading The Physiology of the Ruminant 
Stomach by Schalk and Amadon from 1928.

This classic research bulletin from the North 
Dakota Agricultural Experiment Station is a 
notable example of what dedicated researchers 
can do with just a handful of cattle and modest 
resources. The bulletin cover shows motility 
tracings of the reticulum, rumen, omasum, 
and abomasum which the authors called “the 
handwriting of the bovine stomach.” That line 
has intrigued me for decades!

This bulletin summarized a series of studies 
conducted between 1921 and 1928, with one of 
the fi rst rumen fi stulas in the US being created 
in 1921. The authors write that the large uptick 
in demand for bovine veterinary medicine 
drove their research. At this time, horsepower 
was rapidly being replaced with automobiles, 
and dairy farming was growing during and after 
World War I. In their words, “overnight there 
came an urgent call on the part of cattle owners 
for veterinary service.”

Coming back to the title, the authors published 
some of the fi rst information on rumen 

motility. Their creativity (and the creativity of 
early researchers generally) amazes me – they 
used children’s balloons purchased at a local 
market to place in various locations within 
the rumen in order to measure contractions, 
as changes in balloon pressure, caused by 
motility. By placing their hands at the reticular-
omasal orifi ce, they inserted balloons into both 
the omasum and the abomasum. 

They assessed bolus formation by partially 
emptying the rumen to access the esophageal 
opening and illuminating with a small electric 
light bulb – try to imagine that! Today a cell 
phone fl ashlight is far easier. For a wide range 
of feeds, they measured grams per bolus which 
ranged from 40 to 150 grams depending on the 
feed. The particle sizes that were swallowed 
were a function of how hungry the cow was 
and therefore her rate of eating. We are still 
actively measuring these things, 94 years later!

They recorded time budgets long before anyone 
else, focusing on eating, rumination, lying, 
and standing activity. Rumination was their 
key behavior and they meticulously recorded 
time per day, length and number of bouts, boli 
per day, chews per bolus, and chews per day 
(about 31,000 ruminative chews for two cows 
on pasture in case you were wondering) – all in 
relation to dental health.

See RESEARCH, Page 2
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NEW RESEARCH INTERN LOOKS FORWARD 
TO MINER OPPORTUNITIES

My name is Emily Bourdeau and 
I am the newest Research Intern 
at Miner Institute. I grew up not 
far from the Institute, just across 
the lake in Swanton, Vermont. I 
am a May 2022 graduate of the 
University of Vermont (UVM) 
where I earned a Bachelor of 
Science in Animal Science. 

Dairy is something that has 
always been a part of my life and 
is an ongoing passion of mine. 
Throughout my life I have worked 
on my family’s dairy farm in 
Swanton, where I do anything 
from feeding and treating cows 
and calves, to working in the fi elds 
driving truck or tractor. When I 
fi rst started to think about what I might 
want to continue studying in college, I 
remember thinking that I did not want 
to do anything with farming. But as I 
got older, I gained more responsibilities 
on the farm and learned more about the 
dairy industry, and it became a growing 
interest of mine. Thus, I decided to major 
in animal science with the hopes of later 
fi nding a job in the dairy industry. 

During my time at UVM I was able to 

take a variety of classes that allowed me 
to fi nd the topics I am most interested 
in, nutrition and herd health. Although 
I did enjoy learning in class, I couldn’t 
stay away from the farm, so I went home 
on the weekends to work. During my 
junior year at UVM I participated in the 
Advanced Dairy Management Program 
(ADM) that is a semester-long class held 
at Miner Institute. The Advanced Dairy 
Management Program is where I was 
fi rst introduced to Miner Institute and 
was one of my favorite semesters. During 

my time in ADM, I learned about a 
variety of research topics within 
the dairy industry. The other ADM 
students and I conducted many farm 
evaluations, participated in National 
Dairy Challenge, and gained a lot of 
experience in public speaking. Each 
student was also tasked with writing 
their own research proposal and 
presenting it to the research staff  at 
Miner Institute.  

I decided to return for an internship 
to gain some new experiences 
outside of my family’s business and 
get a sense of what graduate school 
would be like. A goal of mine is to 
eventually return to my family’s 
farm or feed and fertilizer business. 

I want to become someone who can make 
the lives of farmers a little bit easier and 
help them better understand and care for 
their animals. I know that Miner Institute 
is the perfect place for me to continue 
to gain the knowledge necessary to do 
that. I am so excited to be back, and I am 
ready to learn as much as I can during this 
internship.

                  — Emily Bourdeau
ebourdeau@whminer.com

Here is something incredible: they 
recognized the importance of the cow’s 
environment at modulating ruminative 
response to the diet, noting that factors 
“which worry, frighten and disturb 
their quietude” reduce rumination or 
make it stop altogether. We are just now 
really digging into and understanding 
the importance of natural rumination 
and resting behavior to the cow’s 

productivity and rumen health.

One more thing: They also concluded 
that water availability at all times was 
essential to rumination and rumen 
function, resulting in “a better state of 
well being and greater effi  ciency in the 
animal economy.” Today we are still 
focused on production practices that 
simultaneously improve productive 

effi  ciency and well-being. 

Likely this is one of the least useful Farm 
Report articles I’ve written, at least in terms 
of take-home information. But perhaps 
reminding ourselves that tremendous 
work was done nearly a century ago, that 
we are still building on, is lesson enough!

— Rick Grant
grant@whminer.com

RESEARCH, Continued from Page 1
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PHYSICAL ENRICHMENT FOR 
HOLSTEIN CALVES

There are considerable benefi ts to 
rearing Holstein calves in physically 
enriching environments. Adding certain 
items to animal enclosures has been 
shown to promote natural behaviors, 
satisfy behavioral motivations, and 
reduce instances of stress and frustration. 
As more farms adopt these welfare 
practices it would be advantageous to 
know which items are the most preferred 
by the calves and whether diff erent 
presentation schedules infl uence their 
interest. As social housing practices 
increase, it would also be benefi cial to 
understand the impact calves’ mimicking 
behaviors can have on increasing their 
use of physical enrichment items.

Researchers at the University of Reading 
and Dalhousie University (J. Dairy Sci. 
105:8316-8327) conducted a two-part 
experiment on this topic. Experiment 
1 evaluated which physical enrichment 
presentation and schedule would be 
the most eff ective in being used by the 
calves and improving their welfare. 
27 individually housed calves, 21 ± 3 
days of age, were assigned alternately 
to one of three treatments. The control 
group received no additional items in 
their housing. The rotating enrichment 
group received one item on a rotating 
presentation schedule each week. The 
fi xed enrichment group received all 
4 items at the same time. The calves’ 
behaviors were observed from 4 to 7 
weeks of age. 

In experiment 2, the researchers 

observed whether group housing would 
aff ect the calves’ interactions with the 
items. 24 calves, at 2 days of age, were 
assigned alternatively into 8 individual 
pens and 8 pair pens and given the 
treatments from experiment 1. The 
calves’ behaviors were observed from 2 
to 5 weeks of age.

The enrichment items used during 
the two experiments were stationary 
brushes, ropes, springs, plastic chains, 
nets fi lled with strawberry-scented 
hay, and dry teats. In dairy calves, 
having stationary brushes can stimulate 
their natural grooming behavioral 
motivations, reduce levels of boredom, 
and help compensate for the frequent 
grooming they would naturally receive 
from their dam. To satisfy desires for 
oral manipulation, calves were given 
the option to chew on ropes, springs, or 
plastic chains. Allowing the calves to 
eat hay from the nets could encourage 
them to participate in natural feed 
collection behaviors. Spraying the hay 
with strawberry aroma will stimulate 
the calves’ sensorial perceptions. A dry 
teat can signifi cantly reduce calf stress 
and frustration as the natural behavior 
secretes hormones, such as insulin and 
cholecystokinin, which are related to 
satiety or satisfaction. Calves provided 
dry teats can relieve suckling motivation 
and reduce non-nutritive oral behaviors. 
Not only will a teat meet these desires, 
but it will also help reduce the spread 
of disease between calves who suck on 
peers, facility fi xtures, and farm staff . 

The results from experiment 1 revealed 
that the calves in the fi xed enrichment 
group interacted with the items more 
often than the calves in the rotating 
enrichment group. However, both 
groups displayed less non-nutritive 
oral behaviors than the control group. 
Both groups also interacted with the 
nets fi lled with strawberry-scented hay 
more than all the other items. There was 
no signifi cant diff erence in latency to 
interact with the items between the two 
groups. The results from experiment 2 
discovered that calves housed in pairs 
interacted less with the items than 
calves housed individually. Still, the 
calves in this experiment also engaged 
with the strawberry-scented hay the 
most. Between the individually and 
pair-housed calves, interactions with 
the items peaked at 7am, 3pm, and 7pm. 
Overall, the calves showed scratching, 
sniffi  ng, sucking, butting, and hay intake 
toward the hay-fi lled nets and showed 
the fi rst 3 behaviors toward stationary 
brushes, plastic chains, and dry teats. 

In short, dairy calves prefer an 
environment with multiple fi xed 
enrichment items. A net fi lled with scented 
hay may be the most multifunctional and 
attractive item to most calves. Calves will 
use these items more if they are housed 
individually versus when they are in 
pairs. They will interact with these items 
the most during the day.

— Kourtni Curry
kcurry@whminer.com

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

Email article suggestions to dutil@whminer.com
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A SPOT OF TEA
One thing that I will never tire of is 
watching all the diff erent ways that 
calves drink from a pail. Some cleanly 
and effi  ciently fi nish their off ering in 
a matter of seconds, some sink their 
heads up to their eyeballs longer than 
a Navy diver on a recovery mission, 
and some slurp loudly enough to be 
heard at the other end of the barn. 
Our calf manager observed recently 
that one of our calves daintily sips at 
her milk, as though she’s having tea. 
Lady Sippinsby, as my overactive 
imagination immediately coined her, 
would likely be very excited to know 
that research examining possible 
benefi ts of green tea extract to newborn 
calves has recently been published in 
the Journal of Dairy Science. Could a 
spot of tea provide benefi ts to calves 
born by dystocia?

Calves experiencing dystocia, or 
diffi  cult birth, can often experience 
poor vigor. Indicators of poor vigor can 
include delayed suckling refl ex, slower 
standing time, and failure of passive 
transfer due to inadequate colostrum 
ingestion, all of which can have long-
term consequences on calf performance. 
Absorption of immunoglobulin G 
(IgG) from colostrum can also be 
aff ected by poor vigor. Nonsteroidal 
anti-infl ammatory drugs (NSAID) have 
been administered to calves to alleviate 
eff ects of dystocia, but some results 
suggest that they may also interfere 
with IgG absorption. Since parturition 
is an infl ammatory process for the 
calf, the anti-infl ammatory properties 
of green tea extract may improve 
stimulation and early life vitality as an 
alternative to NSAID. The antioxidants, 
fl avonoids, and polyphenols of green 
tea extract- all exhibiting antimicrobial 
and anti-infl ammatory benefi ts- 
have demonstrated health eff ects in 
preweaning calves, but no studies have 
evaluated eff ects of administration 

immediately after birth. Researchers 
at the University of Kentucky were 
interested in determining if green tea 
extract had any association with apparent 
effi  ciency of absorption (AEA) and 
would improve vigor if administered 
after birth. It was hypothesized that 
green tea supplementation would not 
aff ect AEA, and that vigor would be 
improved within 72 h after birth.

The 24 calves enrolled in the study (10 
heifers and 14 bulls) were randomized 
to receive either a 15 mL dose of green 
tea extract or a control of distilled water, 
which was administered 3 h after birth. 
Three liters of colostrum replacer with 
150 g of IgG was tube-fed 4 hours after 
birth. Blood samples were collected 
from the calves at 2.5 hours after birth, 
and again at 6, 12, 24, 48, and 72 hours 
after birth. Vigor assessments, such 
as heart rate, respiration rate, initial 
movement, rectal temperature, and 
response to stimulation (a piece of straw 
in the nasal cavity) were performed on 
the calves before removal from the 
dam, after placement in an individual 
pen, after green tea supplementation, 
and at 6, 12, 24, 48, and 72 hours after 
birth. Vigor was scored on a scale of 
0-3 (0 = poor vigor, 1 = reduced vigor, 
2 = normal vigor, 3 = alert).

Nineteen of the 24 calves enrolled in 
the study experienced normal births. 
Mean serum IgG concentrations for 
the green tea and control groups were 
13.56 ± 0.80 and 12.38 ± 0.80 g/L, 
respectively, with AEA for both groups 
at 24 hours averaging 25.73 ± 1.17%. 
Average AEA in healthy calves is 
typically between 20-35%, so while 
there were not enough calves born 
by dystocia to evaluate a true eff ect, 
these results support the hypothesis 
that the green tea supplementation did 
not aff ect AEA. However, no evidence 
of diff erence in overall vigor scores 

was observed, and all but fi ve calves 
demonstrated either normal or alert 
vigor scores 72 hours after birth. The 
authors also suggested that the 15 mL 
dose of green tea extract may not have 
been enough, so a higher dosage may 
be a consideration for future study. 
These results invite further exploration 
of green tea extract on the health and 
vitality of newborn calves, and future 
work should include more calves born 
under stressful conditions to determine 
if green tea extract provides any 
therapeutic eff ect. 

Standing, walking, exploring the pen 
environment, and vigilance behavior 
(ears forward toward pen entrance) 
within the fi rst 24 hours after birth 
are some easily-observed examples 
of vitality in newborn calves. Calves 
that have experienced a diffi  cult birth 
should be monitored for any signs of 
poor vigor, and intervention provided if 
the calf is struggling to breathe, cannot 
stand, or appears to be in pain. As 
always, provide high-quality colostrum 
(Brix >22% or >50 g/L) within 2 hours 
of birth to facilitate adequate absorption 
of IgG. Calves who demonstrate poor 
suckling refl ex should be tube-fed 
to ensure that the whole allotment is 
received. Pens should be dry and clean 
to reduce exposure to enteric pathogens 
such as E. coli, and calves should be 
dry and kept warm with a bed of straw 
or dry sawdust. Toweling off  the calf 
after removal from the dam can also be 
an encouraging stimulant. 

With the opportunity to further explore 
the use of green tea extract in newborn 
calves, perhaps improving vitality 
could be added to the list of life’s 
tribulations that are able to be solved 
with a cup of tea.  

— Cari Reynolds
reynolds@whminer.com
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WHATS HAPPENING ON THE FARM
Fall is in full swing! The leaves have fallen off  the trees and all the 
hay and corn has been chopped and stored away.  We are thankful for a 
successful harvest and grateful to our crops crew for all of their continued 
hard work as they are now in the fi elds spreading manure, preparing for 
next season.

Early fall temperatures have been pretty mild and borderline warm some 
days. It’s been a toss-up between frosty mornings or high 60-degree 
weather. The rise and fall of the temperatures outside have made it a 
little diffi  cult for our cows. It‘s hard for them to adjust to the changing 
weather, and because of this we have dealt with a few pneumonia cases 
and fl uctuations in milk production. Another problem we are having on 
the farm is a recent increase in mastitis cases in our herd. Dirty teat 
ends and failing to milk cows out completely are just a couple of the 
many culprits causing mastitis. In hopes of preventing more mastitis 
cases we’re prioritizing squeaky-clean teat ends. We also replaced the 
old towels used to dry the teats with new towels. The infl ations on the 
milking units have been replaced as well and we have been cracking 
down on teaching and implementing proper milking protocols. 

In other news, we are anxiously awaiting the completion of our transition 
calf barn! We’re getting closer and closer to the fi nished product, and it’s 
been exciting seeing all the pieces start to come together. Grooves have 
been made for footing, free stall mats have been put down and headlocks 
are being installed. 

— Mackenzie Abbati
mabbati@whminer.com 

NOTABLE QUOTES
• When a clown moves into a palace he doesn’t become a king; the palace becomes a circus. 

– Old Turkish proverb

• I’m sure the universe is full of intelligent life. It’s just been too intelligent to come here. 
– Arthur C. Clark, author and explorer

• I refuse to join any club that would have me as a member. 
– Groucho Marx

• What is important is seldom urgent, and what is urgent is seldom important. 
– Dwight D. Eisenhower
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THE IDEAL MIX OF ALFALFA 
TO CORN SILAGE

Rick Grant had an excellent article in 
the September 22 Hoard’s Dairyman, 
“What’s the ideal alfalfa-to-corn silage 
mix?”. Miner Institute fed dairy cows 
balanced rations of alfalfa hay and corn 
silage in fi ve ratios: 10:90, 30:70, 50:50, 
70:30 and 90:10. All fi ve ratios resulted 
in similar dry matter intake and 106 lbs. 
of energy-corrected milk. The 30:70 
and 50:50 alfalfa-to-corn silage rations 
increased milk protein the most, while 
the 30:70 ration also minimized milk 
urea nitrogen.

I managed the Miner Institute crop 
operation for about 30 years, which is 
perhaps why I look at this topic from a 
slightly diff erent perspective. From a 
practical standpoint, few farmers would 
be willing to plant so little corn that they’d 
feed a forage ration containing only 10% 
corn silage. Depending on herd size and 
silo dimensions, feeding that little corn 
silage could make it diffi  cult to prevent 
aerobic spoilage on the silo face. And 
while some dairy farmers may feed a 
forage ration containing 70% alfalfa and 
30% corn silage, not the ones I’ve worked 
with! Dairy farmers in this region are 
more likely to be feeding forage rations 
that have about 70% corn silage. 

According to a recent NY State crop 
report, the average NY corn silage yield 
is 18 tons/acre or about 6 tons of DM/A, 
with little change in the past 5 years. 
In the same report the yield of alfalfa 
(hay, silage, and greenchop combined) 
averaged 3.5 tons DM/A. Therefore, NY 

dairy farmers are harvesting almost twice 
as much DM per acre of corn silage. Is it 
any wonder that long-term trends in the 
Northeastern U.S. have been to more corn 
silage and less alfalfa? If a NY farmer 
had equal acreages of corn for silage and 
alfalfa, with average crop yields he’d have 
a forage ratio (DM basis) of 63% corn 
silage and 37% alfalfa. This agrees with 
a Cornell University recommendation 
from at least 30 years ago suggesting that 
an economical dairy forage enterprise 
consists of approximately equal acreages 
of alfalfa and corn chopped for silage. 

The above discussion aside, corn 
production is simply more intellectually 
stimulating than alfalfa production. (It 
sure was when I managed the Institute 
crop operation.) Every year farmers pore 
through the latest seed company catalogs 
and read about the new and exciting 
corn hybrids. Each fall seed company 
reps come a-calling, order pads in 
hand and often bearing seed company 
hats, work gloves and other trinkets. 
Growing corn is a thrill a minute: 
wireworms in May, corn rootworms 
during the summer, Northern corn leaf 
blight in August, and fall armyworms 
in the — duh — fall. Alfalfa has fewer 
pest problems, especially if, as I’ve 
long been recommending, farmers 
use leafhopper-resistant varieties. 
And while I love grass as a forage, for 
entertainment value? Borrring! Plant 
grass and it grows, year after year. 
Once established, almost nothing kills 
forage grasses while weeds and insects 

are seldom a problem, so no need to 
buy seed or apply pesticides each year. 
A farmer growing only grass is seldom 
visited by a seed or chemical company 
sales rep: Unless he gets one from his 
feed company, the poor guy might even 
have to buy a baseball cap!  

While we’re on the topic of grass: 
In the same issue of Hoards, Cornell 
University’s Debbie Cherney had a fi ne 
article on why to include grass in dairy 
rations, primarily via fi elds planted 
with a mixture of alfalfa and grass. She 
noted that as little as 5% grass in an 
alfalfa-grass mixture will increase NDF 
digestibility by one percentage point. 
She stated that 20-30% grass is the ideal 
amount in an alfalfa-grass mixture. In 
most cases this means seeding much less 
than the 5 or more pounds of grass that 
used to be recommended with alfalfa — 
a now-dated recommendation that still 
appears in some fi eld crop publications. 
Varying spring weather conditions can 
make it tricky to get 20-30% grass but I’d 
rather have a farmer seed 2 lbs. of grass 
(preferably meadow fescue) with 12-15 
lbs. of alfalfa and wind up with less grass 
than desired vs. planting 5 lbs. of grass 
and having too much. This is particularly 
important because nitrogen fertilizers 
will once again be very expensive in 
2023, and if you have more than 50% 
alfalfa in an alfalfa-grass stand you won’t 
have to apply N fertilizer.      

— Ev Thomas 
ethomas@oakpointny.com
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DAIRY DAY 2022
TUESDAY, DECEMBER 13, 2022

10 am - 3 pm
Guest Speakers: Dr. Dave Barbano and Dr. MaryAnne Drake

Dr. Barbano is a professor of food science at Cornell University
Dr. Drake is a sensory expert focused on dairy and food products at NC State

Dr. Rick Grant, President at Miner Institute, will discuss Optimizing Alfalfa and Corn in Your Ration

Dr. Drake will discuss consumer aspects of the development of new dairy food products
Dr. Barbano will share product and processing innovations in dairy foods. 

Come with plenty of questions, we are sure you will enjoy the presentation. 

Lunch will be available for $5.

Following lunch there will be updates from Miner Institute's research staff . 
There will also be a brief presentation on the construction of our new heifer barn which is nearly 
completed. We will then go out and tour this new heifer barn and the new calf barn for those who 

haven't yet visited the 2021 barn.

Admission is free!
The meeting will be held at the Joseph C. Burke Education and Research Center, 

586 Ridge Road in Chazy, NY. 

Transition barn in progress. Tours will be off ered in the 
afternoon during Dairy Day.

The Joseph C. Burke Education and Research Center, 
586 Ridge Road in Chazy, where the morning session 
and lunch will be held during Dairy Day. 
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Duct tape can’t fi x stupid, but it can muffl  e the sound.

YOUR NOVEMBER
FARM REPORT IS HERE  

ENJOY!

Director of Lab Studies Steve Kramer makes a batch of 30-minute mozzarella cheese with chemistry students at SUNY Plattsburgh 
recently and provided a great venue to promote the 50-year collaboration between SUNY Plattsburgh and Miner Institute for the Applied 

Environmental Science Program. 


