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INTRODUCTION 
The Chianina is a beef cattle breed reared in centre Italy with extensive and semi-extensive 
systems. There are almost 28,000 animals registered in the Chianina Italian National Herd 
Book. Chianina is well known for its morphological muscle development and meat production. 
No analyses exists on the longevity of this breed. In livestock production, especially for beef 
cattle, longevity of breeding stock is highly desirable because it is an important way to increase 
the breeder’s profit. The profit for the breeders comes from a reduction of the number of 
suckler cows to be replaced, an increased number of calves that can be sold at weaning or 
slaughter ages, an increase in voluntary culling and a reduction of costs in involuntary culling 
due to disease, low fertility and reproductive problems.  
Longevity is a difficult trait in selection for various reasons : it takes time to have complete 
information for a cow, generation interval is long and a high percentage of cows are still alive 
at the time of genetic evaluation. In order to estimate the sires’ EBV for longevity and to 
maximise the genetic progress, genetic merit of animals should be evaluated based on complete 
and incomplete information that are available during their life. For this reason genetic 
evaluation for longevity should utilise the records of cows that are alive (censored) or not alive 
(uncensored) at the time of data collection. At that time we do not know the lifespan of the 
animals that are still alive but their present age could be regarded as a minimum of the lifespan 
that they will achieve (Ducrocq, 1997). 
Aim of this preliminary study is to calculate the phenotypic length of productive life (LPL) in 
Chianina cows,  sire variance and heritability on LPL. 
 
MATERIAL AND METHODS 
Data were provided by the National Herd Book of the National Association of Italian Beef 
Cattle Breeders ANABIC. The data set consists of 11,712 Chianina cows born in the period 
from January 1985 to December 1995 and with at least one registered calving date. Herd Book 
technicians were visiting all farms every two months and recording culling date based on 
farmers’ information with respect to dates of selling animals. LPL was defined as days between 
first calving and recorded culling date. Cows were considered uncensored (complete 
information) if the culling date was available before the end of the study period. Cows still 
alive at the end of the investigated period were considered as right censored data. No left 
censored data were used. A low percentage of cows changes herd during their lifetime and in 
this study all the cows were assigned to the herd of birth. Age at first calving had to be between 
24 and 48 months and the calving intervals between 8.8 and 23 months otherwise the cow was 
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deleted from the data. Only the sires with at least one daughter in two herds were considered. 
The pedigree file consists of 345 sires (Table 1), 11.6% of them used for artificial insemination 
(AI) and mated with 38.53% of the cows on the data set. The AI sires have an average of 
79 daughters distributed in 29 herds, whereas the NS sires have an average of ten daughters 
distributed in three herds. Data shows small herd size and relative high use of natural service 
sires which is complicating estimation of sire variance. 
 
Table 1. Number of herds per AI and NS sire 
 

Herds per sire AI sires NS sires 
  # Sires Mean  # Sires Mean  

2-3 14 2.5 248 2.2 
4-5 1 4.0 38 4.3 
6-7 2 6.5 10 6.4 
8-9 1 8.0 4 8.5 

10-19 2 10.5 4 13.5 
20-39 9 28.0 1 26.0 
40-59 3 47.6 0 0 
60-79 4 68.0 0 0 
80-99 2 94.5 0 0 

100-149 2 133.0 0 0 
Total 40 29.0 305 3.1 

 
Survival of a beef cow, measured as length of productive life, was considered as the dependent 
variable. Survival analysis was performed using The Survival Kit V3.01 by Ducrocq and 
Sölkner (1998). The following Weibull model was used : 
 
λ ( t ) = λ 0(t)  exp { hY (t’)  + aV (t’) + lO + cN  + sS} 
 
where λ (t) is the hazard function of an individual depending on time t (days from first calving 
to culling ), and λ 0(t) is the baseline hazard function (related to the ageing process) which is 
assumed to follow a Weibull distribution with scale parameter λ and shape parameter ρ. 
- hY (t’) is the time-dependent effect of herd-year of birth. Herd-year of birth effects were 
assumed to follow a log-gamma distribution, which was algebraically integrated out during the 
analysis.  
- aV (t’) is the time-dependent effect of year of former calving, assumed to be stepwise constant 
changing value at the beginning of every parity from first to 10th.  
- lO  is the time-independent classes effect of age at first calving (25 classes). 
- cN  is the time-independent classes effect of the total number of calves born of recorded 
lifespan (13 classes). 
- sS  is the random time-independent effect of sire. Sire effect was assumed to follow a 
multinormal distribution A σ2 

S  where A is the relationship matrix between sires and  σ2 
S is the 

sire variance. 
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RESULTS  
The average length of productive life (LPL) is 1779 days, which corresponds to an interval of 
4 years and 10 months (Table 2).  
 
Table 2. Data characteristics 
 
  Min Max 
Records, no.  after data selection                                            6047   
Herds, no. 345   
Right censored records, %                                        33,9   
Average LPL, d (uncensored records) 1779 3 5037 
Age at first calving, d 964 ± 142.06 730 1457 
First calving interval, d 431± 80.84 270 699 
Average calving interval, d (from 1st  to 4th  parity) 418 ± 44.14 270 699 

 LPL= Length of Productive Life 
 
The age at first calving is 964 days and the average calving interval is 418 days in accordance 
with what reported by Franci et al. (1998). There is also a high standard deviation from first 
(±80d) to the 10th (±70d) calving interval due to the management system and it is well 
described in the model where hy has a high significance (P<0.0001) before the integrate out of 
the model. The likelihood ratio tests for the fixed effects included in the model are all 
significant (P<0.0001) and the shape parameter ρ is 2.2 and the ρ log λ (intercept) equal to        
-19.47. The average number of parities is 5.2 with 8% of the cows that have more than 8 
parities and the number of calves ranges from 0 and 13.  
 
In figure 1 survival curve shows the estimated percentage of cows alive at a specific time. 
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Figure 1. Survival curve 
 
Almost 75% of the cows are alive at 45.8 months of age due to a low percentage of animals 
that are culled for voluntary or involuntary reasons. The cows that pass throw the first parity 
without being culled have a high probability of staying alive until the fourth parity. The 
probability decreases when the number of parities are more then six. The sire variance was 
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equal to 0.0224 and was used to estimate the ‘effective’ heritability as proposed for proven 
sires (Yazdi et al., 2000 ; Ducrocq, 2001). The h2

EFF calculated as 4*σ2
S/(1+σ2

S) was 0.087 
similar to the values published for dairy cattle (Schneider et al., 2000). 
 
CONCLUSION 
Preliminary study on the Chianina shows that the phenotypic LPL in this breed is 1779 days 
with an heritability equal to 0.087. Further studies will analyse the sires EBV and the 
correlation between reproductive traits and type traits for longevity. 
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