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OUTLINE

1. Introduction. The CC future scenarios in Livestock

2. Genetic basis of animal response to heat stress

A How production (quantality and quality) evolves along the T#/THI
scale.GxHnteraction

A 1s there enough genetic variability to select for thermotolerance?

3. New phenotypefor the characterization of thermotolerance of sheep
and goats.

4. Breeding strategiesexpected responses in breeding programs to heat
tolerance




TheCCluture perspectivan Europe

OClimate Change(CC)includesGlobal
Warming (the 9 I NJri&ir@asurface
temperatura) and the c¢side effects of
warmingr like melting glaciers,heavier
rainstorms,or more frequent drought
Said another way, global warming is
one symptom of the much larger
problemof climatechange&

Your results are back. It's climate change. Just how
many greenhouse gases have you been consuming?

Source NOAA



TheCCluture perspectivan Europe

varability between models ThelMPACTS of Géh Livestock:

3= high growth (A2)

Decrease in quantity and quality of production
Impaired Reproductive performance
Increased susceptibility diseasespew diseases

emission moderate growth (A1B)

scenarios

low growth (B1)

PR e WA

Global Surface Warming (' C)

Reported Economic losses of {656 of the total
production (St. Pierre et al. 200Bammamiet al.
2013; Ramon et al. 2016)

Most of them associated to extreme climate events

Reduction of economic margins
Sustainability of production systems compromised

2000 levels. (©2007 IPCC WG1 AR-4.)




How to deal with CC challenge in livestock?

TRAINING THE SECTOR
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Ask about their problems

and desire goals

Explain the consequences

of CCI YR X

X U0KS (G22f¢
deal with them

Allow them to make
optimal decisions
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MITIGATION STRATEGIES

Farm facilities design

Change in management
practices

Efficient but usually
I @ lexpenisigefarsl labor
consuming

BREEDING & GENETICS

Genetic basis of
thermotolerance

Correlations with other
traits of interest

Progress is slow but
changes are permanent



Geneticapproacheso improvesustainabilityand
adaptingto climatechange

1. Is there evidence giroductive losses associated with adverse climatic
condition®

2. Are these losses the same for all animaillk/btw breeds/species?

3. What part of thevariabllity in the responsi® thermal stress would be
genetically determined?

4. |s it feasible to includéhermotolerance as a breeding g@al




Climatein Spain

Figure 1. Thermalmaps
of averagetemperature
trend along the year
(four seasons)n Spain
Data are average daily
temperatures for the
years2006to 20135
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Sheep breeds

ASSAF

No. ewes 138,345
Milk yield (Kg/d) 2.16
Fat content (%) 6.1
Protein content (%) 5.1
Fertility (%) 34.0
Temperature () 13.6
THI 13.7

Intensive; 46

Production system reproductive groups pel
year; indoor feeding

LATXA

82,857
1.4
6.0
5.4

42.0

11.0

10.9

Semiextensive; single
reproductive season
grazing & indoor feeding

MANCHEGA

Semiintensive; 46
reproductive groups pel reproductive groups pel
year; grazing, but mainl year; mainly grazing -

indoor feeding

RASA ARAGONESA

N ol
LY e

181,233 350,927

1.5 -

7.2 -

5.8 Total born = 1.6C
41.5 Conception Ratg,= 0.50
14.7 11.7
13.9 11.4

Semiintensive; 3

supplementation



Goats breeds

MURCIANASRANADINA FLORIDA PAYOYA MALAGUENA
= ‘g 3 ., AR ¢

No. ewes 103,693 24,702 11,611 36,260
Milk yield (Kg/d) 2.07 2.27 1.7 1.9
Fat content (%) 511 4.78 4.35 4.8
Protein content (%) 3.49 3.42 3.49 3.4
Fertility (%) - - - -
Temperature () 16.5 16.5 16.5 16.5
THI 14.7 14.7 14.7 14.7
Intensive; 46 kidding Intensive; 46 kidding Semiextensive; seasong Semiintensive; 35

periods per year; mainly periods per year; mainly kidding; mainly grazing - kidding periods per year

Production system indoor feeding (90% indoor feeding (90% supplementation (25% mainly indoor feeding

farms) farms) feed input) (75% farms)



