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IntroductionIntroductionIntroductionIntroduction

�WellWellWellWell----known effect of known effect of known effect of known effect of severe severe severe severe climatic conditions on climatic conditions on climatic conditions on climatic conditions on 
dairy cow performancesdairy cow performancesdairy cow performancesdairy cow performances

heat heat heat heat stress (stress (stress (stress (Milk production and reproduction will be decreasedMilk production and reproduction will be decreasedMilk production and reproduction will be decreasedMilk production and reproduction will be decreased).).).).

� The environmental conditions that induce heat The environmental conditions that induce heat The environmental conditions that induce heat The environmental conditions that induce heat 
stress can be calculated using the temperaturestress can be calculated using the temperaturestress can be calculated using the temperaturestress can be calculated using the temperature
humidity index (THI).humidity index (THI).humidity index (THI).humidity index (THI).

�THI can be used to evaluate the effect of climatic THI can be used to evaluate the effect of climatic THI can be used to evaluate the effect of climatic THI can be used to evaluate the effect of climatic 
changes on production and/or reproduction   changes on production and/or reproduction   changes on production and/or reproduction   changes on production and/or reproduction   



ObjectiveObjectiveObjectiveObjective

The aim of this study was to examine the effect of The aim of this study was to examine the effect of The aim of this study was to examine the effect of The aim of this study was to examine the effect of 
different weather conditions on reproductive different weather conditions on reproductive different weather conditions on reproductive different weather conditions on reproductive 
performances in the Italian Holstein cattle performances in the Italian Holstein cattle performances in the Italian Holstein cattle performances in the Italian Holstein cattle 
population.  population.  population.  population.  



Material & Material & Material & Material & MethodsMethodsMethodsMethods

TraitsTraitsTraitsTraits: : : : 

direct direct direct direct traitstraitstraitstraits::::
� calving interval (CIcalving interval (CIcalving interval (CIcalving interval (CI, , , , daysdaysdaysdays),),),),
� non return rate at 56 d (NR56non return rate at 56 d (NR56non return rate at 56 d (NR56non return rate at 56 d (NR56, %, %, %, %))))
� days to first service (DTFSdays to first service (DTFSdays to first service (DTFSdays to first service (DTFS, , , , daysdaysdaysdays))))

correlated traitscorrelated traitscorrelated traitscorrelated traits::::
� angularity  angularity  angularity  angularity  (ANGO(ANGO(ANGO(ANGO, , , , linear linear linear linear score 1score 1score 1score 1----50505050)   )   )   )   



Material & Material & Material & Material & MethodsMethodsMethodsMethods

DataDataDataData: : : : 
� 776435 record776435 record776435 record776435 record

� primiparousprimiparousprimiparousprimiparous Holstein Holstein Holstein Holstein cows calving from cows calving from cows calving from cows calving from 
2002 2002 2002 2002 to to to to 2007200720072007

� data data data data prepreprepre----adjusted for Herdadjusted for Herdadjusted for Herdadjusted for Herd----yearyearyearyear----season season season season 
effecteffecteffecteffect



Material & Material & Material & Material & MethodsMethodsMethodsMethods

ModelsModelsModelsModels (GLM, SAS (GLM, SAS (GLM, SAS (GLM, SAS ))))::::

ANGO ANGO ANGO ANGO = = = = ageageageage*stage class *stage class *stage class *stage class angebvangebvangebvangebv zonezonezonezone

DTFS = DTFS = DTFS = DTFS = ycycycyc****mc agemc agemc agemc age class class class class dfsebvdfsebvdfsebvdfsebv zonezonezonezone

CI = CI = CI = CI = ycycycyc****mc agemc agemc agemc age class class class class ciebvciebvciebvciebv zonezonezonezone

NR56 = NR56 = NR56 = NR56 = yiyiyiyi*mi *mi *mi *mi ageageageage class class class class nrebvnrebvnrebvnrebv zone zone zone zone 

stage = stage = stage = stage = lactationlactationlactationlactation stagestagestagestage
ageageageage = = = = age age age age at at at at calving calving calving calving ((((inseminationinseminationinseminationinsemination))))
ycycycyc (i)= (i)= (i)= (i)= calving  year  calving  year  calving  year  calving  year  (c), (c), (c), (c), insemination yearinsemination yearinsemination yearinsemination year (i)(i)(i)(i)
mcmcmcmc(i) = (i) = (i) = (i) = calving monthcalving monthcalving monthcalving month (c), (c), (c), (c), insemination monthinsemination monthinsemination monthinsemination month (i)(i)(i)(i)
____ebvebvebvebv = EBV of the trait (= EBV of the trait (= EBV of the trait (= EBV of the trait (covariatecovariatecovariatecovariate))))
class = production classclass = production classclass = production classclass = production class
zone = zone = zone = zone = climatic zones based climatic zones based climatic zones based climatic zones based on THI on THI on THI on THI valuesvaluesvaluesvalues



•The Italian The Italian The Italian The Italian 
BiometeorologicalBiometeorologicalBiometeorologicalBiometeorological
Institute identified six Institute identified six Institute identified six Institute identified six 
homogeneous climatic homogeneous climatic homogeneous climatic homogeneous climatic 
zones. zones. zones. zones. 

•These were defined These were defined These were defined These were defined 
based on level of based on level of based on level of based on level of 
TemperatureTemperatureTemperatureTemperature----Humidity Humidity Humidity Humidity 
Index (THI) in the Index (THI) in the Index (THI) in the Index (THI) in the 
summer period (Junesummer period (Junesummer period (Junesummer period (June----
August) in the last 30 August) in the last 30 August) in the last 30 August) in the last 30 
yearsyearsyearsyears ((((cluster analysescluster analysescluster analysescluster analyses))))

Climatic ZonesClimatic ZonesClimatic ZonesClimatic Zones 1

6



ResultsResultsResultsResults

Are there differences among THI homogenous zones ?Are there differences among THI homogenous zones ?Are there differences among THI homogenous zones ?Are there differences among THI homogenous zones ?
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Less angular cows Less angular cows Less angular cows Less angular cows in zone 4  in zone 4  in zone 4  in zone 4  

Angularity: Estimates of the difference between Zones
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ResultsResultsResultsResults
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Short Short Short Short dtfs dtfs dtfs dtfs in zone 6   in zone 6   in zone 6   in zone 6   

Days to 1st service: Estimates of the difference between Zones
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ResultsResultsResultsResults

Calving IntervalCalving IntervalCalving IntervalCalving Interval

Effect only for Zone 4 vs Zone 1

Calving Interval: Estimates of the difference between Zones
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ResultsResultsResultsResults

ClimaticClimaticClimaticClimatic effecteffecteffecteffect: : : : 
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Non return rate: Estimates of the difference between Zones
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ConclusionsConclusionsConclusionsConclusions

� First test to evaluate the "climatic" effect on 
some reproductive traits (direct and correlated)

� Including a zone effect based on THI parameter  
has a slight effect on the analyses of 
reproductive traits
� contradictory results for days to first service and non-return 
rate

� shorter dtfs & higher nr56 in warmer areas 

� Using a more complex model: 
�THI value for each herd
� animal model


