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INTRODUCTION 
In some Brazilian regions, buffalo production is becoming an important economic alternative, 
especially for milk and mozzarella cheese production, which was originally produced in Italy. 
As a consequence, herd and animal numbers increased and more adequate management 
techniques are being adopted. Therefore, due to an increase in productivity, there is a need of 
genetic evaluation and selection programs in order to identify and multiply the better 
genotypes for milk production in a given environment. Many selection criteria have been 
suggested to increase efficiency in milk production for buffaloes. Kuralkar and Raheja (1997) 
studied total milk yield and daily milk production in the first lactation of Murrah buffaloes 
raised in military farms in India. The authors found heritability values of 0.22±0.05 and 
0.17±0.05, respectively. In Italy, Rosati and Van Vleck (1998) reported a heritability estimate 
of 0.14 for milk production adjusted for 270 days of lactation length. Tonhati et al (2000a) 
found a heritability estimate of 0.24 for milk yield at 270 days, considering 1,774 lactation 
records from 1,268 buffaloes from Jafarabadi, Mediterranean, Murrah and their crossbreds in 
Brazil. In other study in the same country and with same lactation length, Tonhati et al (2000b) 
studied 1,020 lactations of 378 females from a Murrah herd and found an estimate of 0.38. For 
the repeatability estimates in the Murrah breed, Gogoy et al. (1985) presented the value of 
0.56±0.15, whereas in Brazil Marques (1991) and Tonhati and Vasconcellos (1998) obtained 
values of 0.45±0.05 and 0.42, respectively. 
 
Literature shows that estimates of genetic parameters as well as selection criteria vary 
considerably when analysed in different countries, regions and herds. Traditionally, Asiatic 
countries tend to express milk production on a basis of 305 days, while in Italy, considering 
mean lactation length in buffaloes, the adjustment for 270 days is adopted. By using the 
information available in the milk control program from the Department of Animal Science at 
UNESP/Jaboticabal (SP), milk yield (kg) up to 90, 240, 270 and 305 days of lactation and total 
milk production were analysed and also the production adjusted to 90, 240, 270 and 305 days 
of lactation, with the objective of collaborating with genetic selection programs in defining 
selection criteria. 
 
MATERIAL AND METHODS 
Data collection. The information analysed  were provided by the milk control program of 
buffaloes from the Department of Animal Science at UNESP/Jaboticabal, SP and refers to 10 
herds, in the period from 1987 to 2001. These herds are comprised of Murrah animals and their 
crossbreds that were kept in Brachiaria and Panicum pastures. During the dry season,  animals  
received the feed supply: chopped sugar cane as roughage and, as a concentrate, a mixture of 
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cottonseed meal, barley, brewers’ grains and soybean. Milk records were performed monthly 
and females were milked with suckler calf. In the analysis, 3,888 lactations from 1,630 female 
buffaloes were considered. The number of animals in the relationship matrix (A-1) was 7,396, 
and 2,062 were inbred animals (27.88%). The mean inbreeding coefficient was 4.8%. Six 
calving orders were used and 67 contemporary groups were formed by the concatenation of 
herd and year of parturition, using at least 5 lactations. 
 
Statistical analysis. (Co) variance components were obtained by a multiple trait analysis, 
using an animal model according to the restricted maximum likelihood derivative free method 
performed by MTDFREML program  (Boldman et al, 1993). The (co) variance components 
obtained were used to estimate heritability and correlations between total milk yield and milk 
yield on 90, 240, 270 and 305 days, adjusted  by the model (linear and quadratic regressions) 
and  corrected by estimated correction factors. The same traits were also analysed without any 
kind of correction to lactation length. The fixed effects were contemporary group (herd – 
year), calving order and  age of cow at calving as a covariable. Random effects were animal 
additive genetic, permanent environmental and error. The analysis  for milk production longer 
than 90 days, were performed excluding  length of lactation  smaller than 100 days. In order to 
estimate correction factors for milk yield at 90 days, lactations with less than 2  controls were 
discarded. The mathematical model  used to estimate the correction factors was similar to the 
one previous mentioned, including the effect of lactations length as a fixed effect and 
lactations were grouped in classes of 10-day intervals. Multiplicative factors were obtained 
using the expression F1= dlb / dl’ where l’ are the classes of lactation length, dlb is the estimate 
of mean production in the class lactation length (305, 270, 240 and 90) smoothed by a linear 
polynomial and dl’ is the smoothed estimate for mean production in each class of lactation 
length l’. The procedure was based on the procedures described by Searle and Henderson 
(1960), Searle (1962) and Miller et al. (1968). 
 
RESULTS AND DISCUSSION 
Estimates of genetic parameters. Heritability estimates obtained in this study (Table 1) 
indicate that there were genetic variation among individuals in a population. The values shown 
here are within the range reported in the literature. On the other hand, they are lower than other 
results reported in Brazil (Kuralkar and Raheja, 1997; Rosati and Van Vleck; 1998; Tonhati et 
al, 2000ab). In general, it can be seen that the adjustment of the production as a function of 
lactation length resulted in more favourable estimates. Among the methods for correction of 
the production as a function of lactation length, the results suggested that regression should be 
used. Estimates of genetic correlations indicate selection based on milk production at 90 days 
of lactation, when adjusted, may contribute to an increase in total milk production and also 
productions at 305, 270 or 240 days of length. Repeatability estimates (Table 2) are similar to 
the results found in the literature (Gogoy et al, 1985; Marques, 1991; Tonhati and 
Vasconcellos, 1998) and suggest that previous production results may serve as an indicative of 
future lactations, collaborating with animal selection. Adjustments of production as a function 
of lactation length resulted in better repeatability estimates for all considered traits. High 
correlation estimates were found for permanent and temporary environment, suggesting that 
the studied traits are affected by the same factors. 
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Table 1. Heritability estimates (diagonal) and genetic correlations (above diagonal) for 
total milk yield (TMY), milk TIELD at 305 (P305), 270 (P270), 240 (P240) and 90 (P90) 
days of lactation length 
 

 
Milk yield adjusted for lactation length (linear and quadratic regression) 

 
 TMY P305 P270 P240 P90 

TMY* 0.20 1.00 1.00 1.00 0.97 
P305  0.18 1.00 1.00 0.96 
P270   0.18 1.00 0.97 
P240    0.19 0.97 
P90     0.18 

 
Non-adjusted milk yield 

 
 TMY P305 P270 P240 P90 

TMY* 0.15 1.00 1.00 1.00 1.00 
P305  0.15 1.00 0.97 1.00 
P270   0.15 1.00 1.00 
P240    0.15 1.00 
P90     0.11 

 
Milk yield adjusted for lactation length (factors of adjustment) 

 
 TMY P305 P270 P240 P90 

TMY* 0.20 0.92 0.87 0.92 0.97 
P305  0.14 1.00 1.00 0.96 
P270   0.15 1.00 0.96 
P240    0.15 0.99 
P90     0.17 

* = Observed milk production during the lactation length 
 
CONCLUSION 
Results showed that the adoption of correction factors allows to obtain more favourable 
estimates of the genetic parameters. Animal selection based on  milk yield at 90 days  may 
induce correlated responses, increasing total milk yield and milk yield at 305, 270 and 240 
days. 
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Table 2. Repeatability  (diagonal), permanent environment correlations (above diagonal) 
and temporary environment correlations (below diagonal) estimates, for total milk yield 
(TMY) and milk yield at 305 (P305), 270 (P270), 240 (P240) and 90 (P90) days 
 

Milk yield adjusted for lactation length (linear and quadratic regression) 
 TMY P305 P270 P240 P90 

TMY* 0.47 1.00 0.99 0.99 0.95 
P305 0.98 0.48 0.99 0.99 0.96 
P270 0.97 0.99 0.46 0.99 0.96 
P240 0.95 0.97 0.98 0.47 0.97 
P90 0.75 0.77 0.78 0.79 0.44 

Non-adjusted milk yield 
 TMY P305 P270 P240 P90 

TMY* 0.38 0.99 0.98 0.96 0.90 
P305 0.92 0.43 0.99 0.99 0.93 
P270 0.93 0.97 0.39 0.99 0.95 
P240 0.90 0.94 0.95 0.41 0.95 
P90 0.58 0.61 0.63 0.65 0.33 

Milk yield adjusted for lactation length (factors of adjustment) 
 TMY P305 P270 P240 P90 

TMY* 0.40 0.96 0.99 0.97 0.89 
P305 0.56 0.41 0.99 0.99 0.94 
P270 0.52 0.96 0.41 0.99 0.98 
P240 0.64 0.94 0.92 0.44 0.97 
P90 0.59 0.79 0.72 0.78 0.40 

* = Observed milk yield during lactation lenght 
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