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When the Heat Is On: Dairy Cows, Summer Stress, and the Calves Caught in the Middle

On a sweltering summer afternoon, dairy cows are up against more than discomfort—they're
battling biology. Unlike humans, cows carry a built-in heat generator: their rumen, a massive
fermentation vat that constantly breaks down fiber and produces heat. Combine that with a high
metabolic rate and a relatively inefficient cooling system, and you get an animal that can struggle
with heat stress even in moderately warm weather.

It may sound mild, but in the dairy world, heat stress is a full-scale physiological crisis—one that
affects milk production, fertility, immune health... and, as new research shows, even future
generations of cattle.

Let’s step into the barn and see just how far the ripple effects travel.

“% Cows vs. Summer: An Uneven Match

Cows function best within a narrow thermoneutral zone. When
the Temperature-Humidity Index (THI) climbs, their bodies
struggle to shed excess heat.

So what do they do?

o Eat less

o Stand more

. Pant and sweat inefficiently

o Divert energy from production to survival

The result? An overheated cow that simply can’t perform at her
best.

Milk Production: Turning Down the Tap
One of the first visible signs of heat stress is a
drop in milk production.

To reduce internal heat, cows cut back on feed
intake, which directly reduces milk output. But it
doesn’t stop there:

e Milk fat and protein decline

e Somatic cell counts rise, signaling

immune stress and mastitis risk
For producers, this is a double hit: less milk and
lower-quality milk.
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@ Breeding Blues: Reproduction Takes a Hit
Heat stress also quietly disrupts reproduction:

. Lower progesterone levels
. Poor egg quality
. Higher embryo loss

And to make things trickier, cows show weaker or “silent” heats,
making breeding timing harder to detect.

= Standing Through the Heat: Health Tradeoffs
Hot cows don’t lie down much—and that behavior matters.
Standing longer helps them dissipate heat, but leads to:

¢ Increased lameness

¢ Reduced rumination

e Greater stress
Combined with a weakened immune system, cows become more
vulnerable to:

o Mastitis

e Metritis

e Transition diseases

2 The Calves: More Than Just Bystanders
4" = While the cow visibly struggles in the heat, the

real long-term story may be unfolding inside
her.

In-Utero Challenges
Late-gestation heat stress reduces blood flow to
the uterus, meaning the developing calf receives
fewer nutrients and less oxygen.
This leads to:
e Shorter pregnancies
e Calves born ~13 pounds lighter
e  Weakened immune systems
But that's just the beginning.

< A Critical Window: The Dry Period Matters Most

Groundbreaking research led by Dr. Sha Tao (University of Georgia) shows that the final two
months of pregnancy—the dry period—are a make-or-break window.

During this time, heat stress doesn’t just cause temporary problems, it permanently programs the
biology of both the cow and her calf.
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= FO Generation: The Cow Herself
When a dry cow overheats, her body prioritizes survival over everything else.
This causes:
() Interrupted Mammary Reset
Normally, the dry period allows the mammary gland to “reset” through cell turnover. Heat stress
disrupts this process.
Cows start the next lactation with older, less efficient cells
Reduced Milk Yield
The result? 15-40% less milk production in the next lactation.
I. Higher Health Risks
e Elevated body temperature
e Reduced feed intake
e Greater susceptibility to mastitis and transition diseases
In essence, heat stress robs the cow of her ability to start fresh.

* F1 Generation: The Calf
For the calf, the consequences are lifelong.
{ Weaker Immune Start
Heat stress triggers earlier gut closure,
meaning calves absorb fewer critical IgG
antibodies from
colostrum.
They begin life with a compromised
immune system
. Stunted Growth

e Lower birth weights

e Slower growth through the first year
[2) Metabolic Reprogramming
These calves show altered metabolism, including differences in glucose processing that can
persist long-term.

Future Milk Loss
Perhaps most striking: their own mammary gland development is altered before birth, leading
to reduced milk production as adults.
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< F2 and Beyond: Heat Stress Echoes Through Generations
Here’s where things get truly fascinating—and concerning.
Emerging research suggests heat stress affects not just one calf, but
multiple generations through epigenetic changes (modifications
to gene expression).

These changes can ripple through:

. Daughters (F1)

. Granddaughters (F2)

. Great-granddaughters (F3)

With consequences including:

. Lower milk fat yields

. Increased stillbirth rates

. Reduced efficiency in genetic selection

It's like a hot summer leaving a biological “memory” that lasts for
years.

The Holsteins visit the Grand Canyon.

%% Cooling Strategies: Keeping Cows Comfortable

Fortunately, farmers are fighting back with increasingly sophisticated tools:
e Fans and ventilation systems
¢ Sprinklers and misters
¢ Shade and barn design improvements

The goal isn't luxury, it’s survival, productivity, and long-term herd health.

& The Big Picture: More Than Just a Hot Day
Heat stress isn't just about a few tough summer weeks. It's a
multi-layered challenge that affects:

e Milkin the tank today

e Fertility this season

e (alf health tomorrow

e And herd performance for generations

. Final Thought: Cooling Today Protects Tomorrow

If there’s one takeaway from the science, it's this:

A heat-stressed cow doesn’t just lose production—she
passes that stress forward.

From reduced milk yield to weaker calves and even altered
future generations, the effects are deeper and longer-lasting than once thought.

So when producers invest in cooling systems, they're not just helping cows beat the heat—they're
protecting the future of the herd itself.
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