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Heat stress and other common features of Precision Livestock 

Farming (PLF)
Discussion between Israeli and Italian Experts



Italy and Israel have a common interest in 
developing biomarkers of heat stress in dairy cows

• Heat stress is the main abiotic stressor that hampers production in dairy cows in 

both countries

• There is a need for objective, accurate and measurable biomarkers of heat stress 

in dairy cows – how do we define heat stress?

• Farmers in both countries need new tools to evaluate the degree of heat stress in 

their dairy farm to assess their heat stress management

• Scientists from both countries are working on the physiological response to heat 

stress in dairy cows



Heat stress decreases milk production
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Heat stress reduces quality of milk for cheese 
industry

Summer



Heat stress has negative effects on reproduction 
in dairy cows
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Heat stress increases postpartum diseases in cows

The Israeli Dairy Herd book data, Dr. Lavon



Signs of heat stress in dairy cows

 Increased body temperature over 39 degrees

 Increased respiratory rate - over 80 breathings per minute

 Drop (10% or more) in food consumption

 Drop (10% or more) in milk yield

 Decrease of rumination

 Decrease in activity and movement

 Increase in water intake 

 Increase in water loss through evaporation



The physiological response to heat stress is complex
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Heat stress dysregulates immune function 
during in peripartum cows

Zachut et al., Journal of Dairy Science, 2020



Zachut et al., 2020

Heat stress is one of the main topics for biomarker research in dairy cows



Omics can be used to identify new biomarkers for heat stress 



Potential biomarkers of heat stress in dairy cows



Environmental measures

Temperature

Humidity

Photoperiod

…

Animal behaviour

Laying time

Rumination time

…

Animal physiology

Genomic
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Metabolomic
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Chemical signalling

Mineral & Water 
balance (in milk?)

Body temperature & 
Infrared
thermography (IRT)

Heart rate

Respiratory rate

Immunology

Define 
objectively 
the target 
phenomenon 
(heat stress)

Provide the 
“decision model”
with data/figures

?

WG2 - Animal patho-physiology and biomarkers

Use suitable biological 
matrices and/or 
measurement 
techniques


