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Aim

Describe the activities carried out within
MACSUR by the LiveM-Task L1.2.* group.

* Task description: This task was aimed at building and
exploring a multi-year national and transnational
datasets to measure the impact of air femperature and
relative humidity on productive, reproductive and health
performances in intensively and extensively-managed
dairy cows, and to establish relationships between
temperature humidity index (THI) and dairy cow
performances. |




Temperature Humidity Index (THI)
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Distribution of Mediterranean summer THI anomalies versus CliNo
(climate normal, 1971-2000 period) for the four decades 2011-2020,
2021-2030, 2031-2040 and 2041-2050

JJA anomalies (2011-2020) vs CliNo JJA anomalies (2031-2040) vs CliNo

BrADS: QOLA/IGES 2011-02-04-11:33 GréDE: COLA/IGES 2011-02-[4-11:33

Segnalini et al., 2013



Dataset cows mortality # 1
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Seasonal pattern of mortality and relationships between mortality
and temperature-humidity index in dairy cows

A. Vitali,* M. Segnalini,* L. Bertocchi,t U. Bernabuceci,* A. Nardone,” and N. Lacetera*’
"Diparimenio di Produzionl Anlmall, Universita dela Tuscla, WEerbo, Raly
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Dataset cows mortality # 2

The impact of heat waves on dairy cow mortality

A. Vitali, A. Felici, S. Esposito, U. Bernabucci, L.
Bertocchi, C. Maresca, A. Nardone, N. Lacetera

Journal of Dairy Science (in press)




Definition of heat wave
(Perkins and Alexander, 2013)

Three or more consecutive days when the
daily maximum temperature exceeds at
least the 90th percentile of the
reference distribution™



Descriptive statistics

» Study period (years) 2002-2007

* Months/year May-Sept.
(summer)

* Geographic area 12 provinces™

* Deaths/all causes (dairy cows

older than 24 mo) 46,582

* Average number of cows 896,959

+ Weather stations, n 12 (1/province)

*The 12 provinces were selected on the basis of completeness of weather data
and numerousness of dairy cows.



Google earth

.'; 2
’

el
AR A oy
DEERETATIEUD

e o
T Al ) 4 4 : : R
trﬂl aéi m ag_l_ﬁi:. 4/10/2013  Lat 5‘1'.518160° Lon 13.114340° elev 223 m  alt 1355.56 km O



Results

Area OR p-value C.I. 95%
Pooled 1,163 < 0,0001 1,132 - 1,196
Northern 1,186 < 0,0001 1,149 - 1,225
Central 1,105 < 0,003 1036 - 1,179
Southern 1,075 <0,178 0,968 - 1,194




Odd Ratios

Risk of death/wave length
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Risk of death/month of wave occurrence
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Risk of death/days after the wave
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Dataset pigs mortality

Amnalysis of factors associated with mortality of heavy slanghter pigs during transport
and lairage
A Witalh, E. Lana, M. Amadon, U, Bemabucci, A Wardone and M. Lacetera

JANIAS SCT 2014, 92:5134-5141.
doi: 102527 Has. 2014-7T670



Mortality rate * 10000

Two phases regression_in transit pigs losses

Break pointa THI = 78,54
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In-transit mortality rate of pigs in relation to temperature-
humidity index (THI)

Vitali et al., 2014



Mortality rate * 1000C

Two phases linear regression_lairage pigs losses

4 - Break pointa THI = 73,55
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Mortality rate of pigs at lairage in relation to temperature-
humidity index (THI)



Dataset milk yield
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The effects of heat stress in Italian Holstein dairy cattle

U. Bermabucci,* 5. Biffani, T L. Buggiotti,* A. Vitali,* M. Lacetera,* and A. Nardon g*’
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Dataset milk quality
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Seasonal variations in the composition of Holstein cow’s milk and
temperature=humidity index relationship

L. Bertocchi', A. Vitali?, M. Lacetera®, A. Nardone?, G. Varisco' and U. Bernabucci®?
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1.

Furthermore, these results ...

have been and are still being utilized by
economists working within MACSUR at
UNITUS for crosscutting studies aimed at
establishing the economic impact of CC in the
dairy sector;

. are part of data utilized by researchers at

University of Sassari who are working to
identify how to support the adaptive responses
to climate change through the combination of
modeling  approaches  and  stakeholder
engagement.
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eCODREAMS-S: I\/Iodelling the

Impact of climate change on

milk performance Iin organic
dairy farms in Spain

Alejandro Ruete, Antoni Velarde, Isabel Blanco-Penedo
Swedish Species Information Centre , Sweden
Animal Welfare Subprogram, IRTA, Catalonia

J. IRTA
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Milk Yield (I / day)
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35% of the total census of organic dairy
farms in Spain.

Cow Test-day milk records retrieved from
the Spanish Milk Recording Scheme
(CONAFE) from January 2012 to October
2013

Meteorological data (for THI index
calculation) retrieved from AEMET (State
Veteorological Agency) for the same
period

No evident effects of THI on milk yield were
pointed out (THI values ranged from 65 and 75).



Conclusions

* Further studies in MACSUR#?2 will extend these
analysis to additional parameters of interest for
dairy cows (i.e., incidence of some infectious or
metabolic diseases, culling rate, reproductive
efficiency, etc.).

+ Combining this information with climate change
regional scenarios may allow prediction of the
impact of warming in dairy cows and the
identification of adaptation measures that may
be appropriate for specific geographic contexts.






Can global warming affect GHG emissions from
livestock systems? Yes!

1. Lower quality of feedstuffs: T CH, emissions from EF.

2. Reduced efficiency in feed utilization (heat stress or
disease  states): T CH, emissions from EF.

3. Reduced life expectancy: a rapid turnover of milkers
means that energy inputs and GHG outputs are ‘wasted’ in
the process of rearing heifers before they reach first
preghancy and lactation.

4. Higher mortality rate: T emissions of GHG for disposal of
carcasses.

5. Higher environmental tfemperatures: T CH4 emission from
manure.

6. Less need for warming in cold climates: 1 on farm fossil
fuel need.



Trade-offs: few examples

-+ Adaptation: Some adaptation measures
(cooling) may improve health, welfare and
productivity, and thus also reduce emissions,
but cause higher use of energy and water.

* Mitigation: Utilization of breeds with a high
efficiency in nutrient uftilization may favour
the expansion of highly selected/specialized
breeds, but damage biodiversity.
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