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Production on Dairy Farms

Bach et al (2008)

47 farms all fed the same diet

Similar genetic base (not identical)
Surveyed producers and collected data
Milk yield ranged 30 Ibs between farms

50% of the variation in milk yield associated
with non-nutritional management factors

Attributed differences to many management
strategies:

Number of stalls/cow

Age at first calving

Feed refusal management

Feed pushups, etc.
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Factors Affecting Production

Feed bunk Feed Feed Breeding Forage

Management Efficiency Hygiene protocols Quality
Facilities _

Precision Seasonality

Technologies Cow Time
Comfort INFLAMMATION Budgets
Diet
formulation Hoof Health Water Intake

Heifer rearing
protocols Transition cow

procedures . management
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Inflammation is Expensive!

Eo

Energy/Protein

Immune system
takes first priority

(otherwise, cow
Welfare apd could die)
economic
consequences
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How “expensive” is inflammation?

Rk

Dairy Cow

V

. ~2,000 g glucose in 24 h

. 72 g glucose/ 1 liter

milk synthesis
(Kronfield et al., 1982)

V

~ 28 L of milk lost in
24 h

The total amount of energy consumed
depends on the severity of the stress
insult and immune response

A bad case of mastitis may shut down milk
production severely

A mild heat stress event will have less impact

On average, the immune system consumes
~1 g of glucose (blood sugar) per kg of
metabolic body weight per hour

(Kvidera et al., 2017; Horst et al., 2020)

This example is more severe, but there are
still financial impacts to inflammation even
at a lower level
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Inflammation and Leaky Gut

Many potential sources of inflammation

Lung
Uterus
Mammary gland

Gastrointestinal tract (gut)

Psychological stress
Heat stress

Cold stress

Feed restriction
Rumen acidosis
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Leaky gut epithelium
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Gut lumen ;;x; Bacteria/LPS
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Leaky gut in real life....

NI
Heat Stress Feed Restriction
(leaky) (leaky)
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Leaky gut in real life....

@

Steele et al., 2011

Normal Rumen Acidosis
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Psychological Stress Contributes

\

Intestinal lining

P W

Cytokines

Histamine

2k

anoids

Release of Stress
Hormones
(Example: Cortisol)

Chemokines

INFLAMMATION

LESS MILK

WORSE REPRO

Mast Cell Releases Contents

Psychological Stress

Feed restriction
Heat stress
Overcrowding
Rough Handling

New social
hierarchies
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Not the only way
leaky gut happens....
but likely contributes

in many stressful

situations!




Transition Period- Inflammation

Disorders:

Dystocia

Milk Fever

Retained Placenta
Metritis

Ketosis

Displaced abomasum
Fatty Liver
Lameness

Death

% Cows Leaving That Left In the Perio

@
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Transition Period- Inflammation

Nearly all cows are inflamed at calving et Change
(Bertoni et al., 2008, Bradford et al., 2015, Trevisi and Minuti, 2018) M

-Mammary

Development -Pen Move
Stressors “stack” onto each other “Vaccination -Diet Change

-Vaccination

Weaning and transportation stress doubled
the death rate associated with a respiratory
illness in calves (Hodgson et al., 2012)

Inflammation was higher in cows that were _Diet Change
fasted AND given LPS versus the cows that only -Uterine Involution
received LPS (Horst et al., 2020; Rodriguez-Jimenez et al., 2020) -Galactopoiesis

Inflammation

-Pen Move

This concept is very important to consider T T T T T
when evaluating transition cow success -60 -21 -10 0 30

Dry-off Close-up  Lactogenesis Calving Lactation
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Inflammation Dry Matter Intake Milk Yield NEFA BHB

Healthy Low
~ Producers

DrynkIges g |

__ Healthy High

Producers
— Unhealthy
-14 -7 0 7 14 21 28
Days Relative to Calvin
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Transition Period Golden Standards

Avoid unnecessary pen moves

Creates stress of move itself and a
new social hierarchy

Decrease pen moves by choosing once a week
pen changes and try to keep the groups larger
than 10 animals when moved

Goal: Cows spend 21-28 d in close-up

Potentially longer during times of stress

Less for close-up programs using zeolite (Xzelit)
(no more than 24 d)

When possible, separate cows from heifers to
reduce competition for stall and bunk space
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Transition Period Golden Standards

Minimize lock up times to < 45 minutes
Release each section after working with them

Don’t overstock transition pens!

Ideally your transition pens should house 1.3-1.5x
your average weekly calvings

Max of 90% stocking density

> 30 inches bunk space; 4 inches fresh water
Deep bedded and groomed stalls
Heat stress abatement and good ventilation

Keep transition pens in a calm environment;
ideally within close walking distance to parlor
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Maternity Management

A proper maternity facility should provide:
Comfort and privacy
Low stress
Trained staff that know when to intervene/help
Adequate space
Cleanliness (clean, dry, frequently changed bedding)
Ease of entry and movement of animals and workers

Avoid vaccination in calving pens erin etal., 2022)

Increased disorder incidence (displaced abomasum,
ketosis, metritis, etc.)

Less week 4 milk

Keep the “stacked stressor” concept in mind
when designing and managing transition cows

GPSAS/DAIRY. FeedFIT
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Where could we be
getting inflammation
from the parlor?

Mastitis

Variable milking
start times

Heat stress in
holding pen

Handling stress

Crowding in holding areas
Narrow/slippery flooring
Noise stress?

Lighting/shadows?

Can cows see where they're walking?




What about the
feed center?

Diet formulation

Ingredient loading accuracy
Clean feed practices
Forage quality

Bunk management

Particle size

Mycotoxin control

Etc...




Diet formulation- Starch and Fiber

Rumen acidosis causes leaky gut

(Gohzo et al., 2005; Danscher et al., 2011)

Adequate physically effective fiber essential

Chop length important to reduce sorting

Monitor starch concentrations in diet
through frequent forage sampling and
proper diet formulation

Starch swings in bags vs. bunkers
Assess kernel processing

Match starch in diet with other
factors that influence acidosis:

Push-ups and refusal management
Hoof health and bedding type

GPS&S ? DAIRY.
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Sum of Starch

Feeding start date ~

Bagged Corn Silage Starch
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Get the Delivery in the Right Shape MZ&

Goal is to get a consistent bite for every cow, every day!
Optimize mixer capacity
Regularly scheduled “TMR and Mixer Audits”
Maintenance and performance
Scale accuracy
Software/hardware synchrony
Protocol reviews:
Weighbacks vs. refusals
Calling bunks (DM vs. as fed?)
TMR Loading

Ingredient order, delivery, mix consistency,
feed drop times, ingredient variations, particle length, etc.

Feeding data reviews
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Get the Delivery in the Right Shape "‘%
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Nutrition Management and Inflammation

Read bunks each morning and adjust intakes

Ensure consistent feed drop times
Keep variation to £ 20 min of scheduled time,

Minimize time between bunk cleanout and feeding
to < 20-30 min

Deliver feed to full bunk length available

Push up feed 1 h after feeding, then every 2 h
Push up feed across full bunk length, alternating directions
Additional push ups with higher stocking densities

Ensure cows run out of feed less than 5% of the time,
minimizing out of feed events by managing weighbacks

Refusals are not weighbacks...

«* ’@\
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Nutrition Management and Inflammation

Weighback management
Lactating: 2-3%
Fresh and close-up: 5-7%
Dry and heifers: <2%

Out of feed events lead to lost milk due to:
Less nutrient intake overall
Leaky gut associated with feed restriction (inflammation)
Slug feeding increases risk of acidosis (inflammation)

Don’t run out of feed! Ensure good communication
among teammates

Ensure individual ingredients don’t run out either
Communication between feeder, consultant, and suppliers
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Nutrition Management and Inflammation

Minimize sorting: Corn Silage
Dry matter <50%

Forage particle size: ~1 inch 10 Vv/‘
Load in middle of mixer: mix for 3-5 min ’

Large pieces of cobs and husks: Fix when chopping
Amount and quality of hay: Consider grinding
Sequencing of ingredients: “Sandwich” between forages o T T
Feeding and pushup time management A oay .
Availability of bunk space: 2 ft per cow Al

Bunk access time = 140% stocking density max for 3-5 h 15

Dry matters:
Should be checked and adjusted at least 1-2x per week
Estimated when snowing/raining 15

.«' Q 2 ‘ > 8
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Clean feed and Mycotoxin Management

Goal: zero tolerance for moldy/warm feed going
into any ration by any feeder

Prioritize transition cows

Molds/mycotoxins can:
Upset the gut (inflammation)
Lower feed intake
Lower milk production
Hurt reproduction

Wasted feed is expensive- proper
management is best practice

All forage piles/bunkers should be faced or raked
daily in proper widths

GPSAS/DAIRY. FeedFIT

CONSULTING uic



Clean feed and Mycotoxin Management

Feed hygiene is important!

Ash, Yeast, Mold, Mycotoxins, E.Coli, Salmonella,
Clostridia, and other pathogens

Letting butyric haylage air out over night can help
but it's not a cure all

Minimize dirt and manure contamination in feed
Skid loaders are often a big culprit

Introduction of anti-nutritional factors via poor
feed hygiene may increase risk of leaky gut and HBS




Conclusion: Stress is Costly!

Stressful situations matter

Overcrowding, poor ventilation, inadequate cow comfort,
heat stress, etc.

Impacts on performance
Inflammation diverts energy from milk to the immune system,
leading to increased health costs and lower profitability

Nutrition and proactive management
Focus on minimizing stress with proper housing, clean
environments, and consistent management practices

Understanding and addressing farm stressors, combined with a
strategic feeding approach, creates a path to healthier cows, improved
production, and long-term herd success!
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Questions?
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Dr. Megan Abeyta, meganabeyta@gpsdairy.com, 515-291-2797
Dr. Brady Goetz, bradygoetz@gpsdairy.com, 507-272-0763
Visit us at www.gpsdairy.com
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