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The CC future perspective in Europe

The IMPACTS of CC on Livestock:

⚠️ Decrease in quantity and quality of production
⚠️ Impaired Reproductive performance
⚠️ Increased susceptibility to diseases, new diseases 

⚠️ Reported Economic losses of 0.5–5% of the total 
production (St. Pierre et al. 2003; Hammami et al. 
2013; Ramon et al. 2016) 

⚠️Most of them associated to extreme climate events

⚠️ Reduction of economic margins
⚠️ Sustainability of production systems compromised



guia

iSAGE Project (www.isage.eu)

iSAGE will improve the overall sustainability and
innovative capacity of the sheep and goat sectors in
Europe

iSAGE approach

CC assessment involves:

🔎Assessment of the effects of CC on sheep &
goat production systems

🔎Study of the mechanisms that drive the
animal response

🔎Provide breeding recommendations to deal
with future CC scenarios

http://www.isage.eu/


Data

Annual Trend Avg. Annual Trend Avg. Annual Trend Avg.

No. Ewes 263937 18958 277904

Milk yield (Kg/d) 2.16 1.39 1.4

Fat yield (g/d) 127.1 66.80 90.83

Protein yield (g/d) 107.1 62.87 73.20

Fertility (%) 34.0 41,54

Temperature (℃) 13.6 11.0 14.73

THI 13.7 10.9 13.98

Production system
Intensive; 4-6 reproductive groups 

per year; indoor feeding

Semi-extensive; single reproductive 

season; grazing & indoor feeding

Semi-Intensive; 4-6 reproductive 

groups per year; grazing, but mainly 

indoor feeding

ASSAF LATXA MANCHEGA



Climate in Spain
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Figure 1. Thermal maps
of average temperature
trend along the year
(four seasons) in Spain.
Data are average daily
temperatures for the
years 2006 to 2015.



Model

For milk traits:

𝑦 = 𝐻𝑌 + 𝑃𝐴 + 𝐷𝐼𝑀 + 𝐿𝐴𝑀𝐵𝑆 +

𝑟=1

3

𝑏𝑟𝑍𝑟 𝑇𝑗 +

𝑟=1

3

𝑐𝑖𝑟𝑍𝑟 𝑇𝑗 + 𝑒𝑗𝑘𝑙𝑚𝑛𝑖

For fertility:

𝑦 = 𝐻𝑌 + 𝐴𝐺𝐸𝑒𝑤𝑒 + 𝐴𝐺𝐸𝑟𝑎𝑚 +𝑀𝐼𝐿𝐾 + 𝐿𝐴𝑀𝐵_𝑆𝐸𝐴𝑆𝑂𝑁 +

𝑟=1

3

𝑏𝑟𝑍𝑟 𝑇𝑗 +

𝑟=1

3

𝑐𝑖𝑟𝑍𝑟 𝑇𝑗 + 𝑒𝑗𝑘𝑙𝑚𝑛𝑖

Climate variable Tj was the daily average temperature or THI on the day of control or AI
(also 35 days before AI – spermatogenesis), or and average of the 3 previous days . The THI
was defined as (Finocchiaro et al. 2005):

𝑇𝐻𝐼 = 𝑇 − 0.55 × 1 − 𝑅𝐻 /100 × 𝑇 − 14.4

Individual response curve, 
no pedigree

Population response curve



Results. Production response curves
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[-40;+38]
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[-31;+29]

-0.3 g/d/℃
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[-39;+32]
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[-1.2;+1.1]

Figure 2. Thermal load 
average response curves 
for milk traits in dairy 
sheep. Heat thresholds 
are represented by lines. 
Values in red are avg. 
slopes under heat stress 
(above thresholds). 
Values within [brackets] 
are ranges of individual 
variation under heat 
stress.



Results. Fertility response curves

ASSAF MANCHEGA LATXA

Coming soon …

-0.07 % /℃

[-2.1;+1.5]

-0.09 % /℃

[-0.7;+0.6]

Figure 3. Thermal load average response curves for conception rate in dairy
sheep. Values in red are avg. slopes under heat stress (above thresholds). Values
within [brackets] are ranges of individual variation under heat stress.



Conclusions. How different breeds perform?

1. More losses due to heat stress (HS) in Assaf, showing a slightly lower HS 
thresholds and greater slopes of decay above them than Manchega

2. Losses due to HS also important in Latxa for milk yield – breed under extensive 
system and adapted to cold environments. 

3. Individual variation in the response to heat stress. There is room for selecting 
tolerance animals

4. Important decay of fertility due to HS



Thank you for your attention

Questions are welcome🕵🏻♂️

- iSAGE project (H2020)

- AEMET National Weather Agency & EUSKALMET

- Breeder Associations AGRAMA, ASSAF.E and CONFELAC 
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