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INTRODUCTION 
In dairy cattle, the length of time that a female stays in  the herd has great economic 
importance because the increase of longevity results in lower costs of replacement and in a 
greater percentage of cows producing to adult age (Vukasinovic et al., 1995).  
 
Longevity can be defined as the length of time that a cow stays productive in the herd (Hudson 
and Van Vleck, 1981); however, according to Ducrocq (1994), longevity can be defined and 
measured in different ways, such as number of lactations, stayability, length of productive life, 
age at disposal, etc., and studied under different approaches (longevity as actually observed or 
true longevity and functional longevity).  
 
Burnside et al. (1984), based on a literature survey, concluded that first lactation milk yield is 
the best indicator of true longevity. Essl (1998), quoting Essl (1982, 1993), and Sölkner (1989) 
found some evidence for an antagonistic relation between high first lactation milk yield and 
longevity.   
 
Estimates of heritability for stayability to 36, 48, 60, 72 and 84 months of age ranging from 
0.02 to 0.05 were reported by Hudson and Van Vleck (1981), indicating that these measures of 
longevity have low aditive genetic variation, even when the data are adjusted for milk yield.  
 
Essl (1998) reviewed several aspects of longevity in dairy cattle breeding and, with respect to 
maturity and longevity, concluded that the findings in selection experiments other than in dairy 
cattle strongly support the hypothesis that early-maturing animals have, on average, fewer 
trouble-free reproductive cycles than late-maturing ones.  According to Finch (1990), animals 
with long life expectancy tend to be late maturing even after adjusting for differences in body 
size. However, studies in dairy cattle generally suffer from the lack of a suitable character to 
measure the degree of maturity (Essl, 1998). Estimates of growth curve parameters (mature 
weight and maturing rate) can contribute to help in solving this type of problem.  
 
Total life span was studied by Silva et al. (1988) in seven Florida dairy cattle herds; averages 
for Guernsey, Holstein and Jersey cows were 68.1, 67.9 and 72.8 months, respectively.  
Queiroz and McAllister (1998) also reported a true longevity average of 60.8 months in dairy 
herds of the state of Kentucky, United States of America.  
 
In Brazil there is a scarcity of works relating growth curve parameters and longevity in dairy 
cattle. In this work longevity was defined as the age of the cow at disposal. The objective of 
this work was to study the relationships between the growth curve parameters (mature weight 
and maturing rate) and true longevity of Holstein-Friesian cows raised on a dairy production 
system at Embrapa Southeast Cattle, São Carlos, São Paulo, Brazil.   
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MATERIAL AND METHODS 
Data. The base data file was composed of 582 observations. This file was edited by deleting 
sires with less than two daughters and also the outliers for matue weight, maturing rate and 
longevity (by means of the Box-Plot procedure of SAS, 2000). There were used data on 
longevity (age at disposal) of 256 cows born from 1992 to 2001 and raised in the intensive 
dairy production system located at Embrapa Southeast Cattle, São Carlos, São Paulo, Brazil. 
The estimates of mature weight (A) and maturing rate (k) were obtained by using the non-
linear model of von Bertalanffy (1957), which was found to be the most efficient non-linear 
model for estimating A and k in previous analyses carried out by Barbosa and Coelho (2003).  
 
Management. In the dairy production system the growing females are raised on pastures of 
tropical grasses during  the raining season (October to April) and supplemented with corn or 
sorghum silages or sugarcane + urea misture during the dry season (May to September). The 
growing females are supplemented with concentrates (2 kg/head/day) all year around until first 
calving. The heifers are inseminated when attain approximately 320 kg (15 to 18 months of 
age, on average).  
 
Milking cows are maintained on pastures of tropical grasses during the raining season and 
supplemented with corn silage during the dry season. Concentrates are fed year around 
according to the daily milk production average of each group of milking cows (1 kg of 
concentrate per 3 kg of milk produced).  
 
Disposal of cows from the herd occurs by death, sale for slaughter (reproductive failure, 
advanced age) and sale for reproduction (milk production below the herd average).  
 
Statistical analyses. Longevity data (n = 256) were analysed by the least-squares method 
using the Generalized Linear Models procedure (GLM) of the Statistical Analysis System 
package (SAS, 2000). The linear model included the fixed effects of contemporary group 
(year-season of birth combination) and reason for disposal (death, sale for slaughter and sale 
for reproduction), the random effects of sire and error and the linear and quadratic effects of 
mature weight and maturing rate regression on longevity. The minimum probability level used 
for determining the significance of the effects inclueded in the linear model was 5%.    
 
RESULTS AND DISCUSSION 
The average of longevity was 55.64±0.99 months, inferior to those reported by Silva et al. 
(1988) for Guernsey (68.1 months), Holstein (67.9 months) and Jersey (72.8 months) in seven 
herds of Florida and Queiroz and McAllister (1998) in Holstein herds of the state of Kentucky, 
United States (60.8 months).  
 
The summary of the  analysis of variance of longevity is presented in Table 1. There were 
observed no significant effects of contemporary group, reason of disposal and sire on 
longevity. The linear and quadratic effects of maturing rate on longevity tended to be 
significant (P<0.07 and P<0.10, respectively).  
 
The absence of significant effect of contemporary group on longevity indicates that the 
climatic conditions, breeding and management practices and culling policies had similar effects 
on longevity along the period studied.  
 
The same can be said about reason for disposal. The majority of the females (52.34%) were 
culled for slaughter due to reproductive failure, feet and legs problems, accidents, diseases and 
advanced age (involuntary culling); 28.52% of the females were culled and sold for 
reproduction purposes due to production efficiency below the average of the herd (voluntary 
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culling) and 19.14% were culled because of death (involuntary culling). Essl (1998), based on  
a literature review, recommended a breeding strategy for improvement of lifetime profit by 
means of reducing causes of involuntary culling rather than improvement of longevity in itself. 
Since the great majority of the cows (71.5%) were involuntarilly culled from the herd, this 
strategy appears to be appealing, unless some better indicators of longevity are found in the 
future.   
 
There were significant linear and quadratic effects of mature weight (A) on longevity (Table 
1), suggesting that there is an optimum mature weight that maximizes longevity. The 
regression equation obtained was the following: Longevity = -8,251.25 + 17.9436(A) – 
0.0128(A2), resulting in an optimum mature weight of 701 kg and a maturing rate (k) of 0.0934 
kg/kg of liveweight/month (the linear and quadratic regression coefficients of maturing rate on 
longevity were 69,900 and –374,139, respectively, P<0.10).  
 
The optimum values that maximize longevity are both higher than the averages observed in the 
herd for cows born from 1992 to 2001 (A = 661 kg; k = 0.0794 kg/kg of  liveweight/month), 
suggesting that there is scope for increasing the growth curve parameters, with a larger range 
for maturing rate (17.5%) than for mature weight (6.1%). The problem is to match these two 
parameters in biological respects, mainly because of the negative correlation between them. 
 
Table  1 – Summary of the analysis of variance of longevity of Holstein-Friesian cows – 
Dairy Cattle Production System, Embrapa Southeast Cattle, São Carlos, São Paulo, 
Brazil. 
 
Sources of Variation  Degrees of Freedom Mean Squares 
Contemporary group 32 273,652 
Reason for disposal 2 429,129 
Sire 56 186,015 
Mature weight, linear 1 1257,318* 
Mature weight, quadratic  1 1104,453* 
Maturing rate, linear 1 793,074 
Maturing rate, quadratic 1 636,254 
Residual  161 229,606 
Total 255  
Coefficient of Determination ão (R2) = 52.04%; Coefficient of Variation (CV) = 28.33%;  
* = P<0,05.     
 
The results obtained show that there is an optimal combination of mature weight and maturing 
rate which maximizes longevity of the Holstein-Friesian cows in the herd studied. It is 
recommended to obtain measures of weight-age in young (up to 24 months at least) Holstein-
Friesian females for estimating growth curve parameters.  
 
CONCLUSION 
These results obtained in this study show that there were significant linear and quadratic 
effects of mature weight on longevity. The mature weight that maximizes the longevity of the 
Holstein-Friesian cows raised in the dairy cattle production system at Embrapa Southeast 
Cattle, São Carlos, São Paulo, Brazil, was 701 kg, with a corresponding maturing rate of 
0.0934 kg/kg of liveweight/month. Due to the scarcity of results obtained in Brazil on this 
subject it is recommended that measures of weight-age should be taken in dairy cattle herds, in 
order to obtain estimates of growth curve parameters and, also, to evaluate breeding strategies 
for determining mature weights and maturing rates to maximize longevity of cows in different 
dairy production systems in Brazil. 
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