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ABSTRACT:	  Data from 14,120 test-day records from 1,826 
first lactation of Mambí de Cuba (3/4 Holstein 1/4 Cebu) 
cows that calved between 1998 and 2013, in 136 herds, 
were studied. The aim of this study was to estimate the 
heritability (h2) and the genetic correlations between the test 
day records (TD) and the 305-day milk yield (MY305). 
Multitrait analysis on TD1 to TD10 and MY305 were per-
formed using an animal model, which included the group of 
contemporaries (herd-year-month test day) as fixed effects 
and cow age to test day as linear and quadratic covariable; 
additive genetic value of the animal was the random effect. 
The heritability were higher for TD4 (0.23), TD5 (0.25) and 
TD6 (0.25). Genetic correlations between TD and MY305 
varied from 0.50 and 0.85. The results indicate that TD can 
be used as selection criterion in Mambí de Cuba cows.  
Keywords: dairy cattle; genetic parameters; test day milk 
yield 
 
 

Introduction 
 

Mambí de Cuba is a Cuban breed established at a 
proportion of 3/4 Holstein (of Canadian origin) and 1/4 
Zebu since the 1980’s, after which several inter-se breeding 
generations have taken place. This breed has a population 
size of 10,960 females with around 4,271 registered cows in 
pure breeding and another 6,689 grade cows that are insem-
inated annually with Mambí bulls. Hernández et al. (2005) 
analyzed over 42,000 lactations produced during a 20 year 
period at Matanzas Province in order to characterize the 
breed and the influence of environmental factors.  Mambí 
de Cuba cattle have traditionally been evaluated on the 
basis of 305-day lactation yield. A 305-day lactation yield 
is usually obtained from 7-10 test-day (TD) 

 
records taken at monthly intervals. Test-day model 

is the statistical procedure that considers all genetic and 
environmental effects directly on a test-day basis (Ptak and 
Schaeffer, 1993). The use of test-day yield depends on the 
relative amount of genetic variation during a lactation. Test-
day model improves the accuracy of genetic evaluation and 
provides better modeling. The purpose of the present paper 
was to estimate the heritability (h2) and the genetic correla-
tions between the test day records (TD) and the 305-day 
milk yield (MY305) of the Mambí de Cuba breed. 

 
 
 
 

Materials and Methods 
 

Were studied 14,120 test-day records from 1,826 
first lactation of Mambí de Cuba cows that calved between 
1998 and 2013, in 136 herds of the Genetic Enterprise at 
Matanzas Province and of the Camilo Cienfuegos Enter-
prise at Pinar del Río Province.  The genotype was initiated 
as an absortion of Zebu cattle of the Brahman type to Cana-
dian Holstein bulls. The inter-se crosses began at the ¾ 
Holstein stage.  Sires in the pedigree file were of the Hol-
stein and Mambí breeds.  

 
Heritabilities and genetic correlations of test-day 

(TD) and 305-day milk yield (MY305) were estimated 
using ASREML program of Gilmour et al. (2003).  Was 
applied a multi-trait animal model that included the group 
of contemporaries (herd-year-month test day) as fixed ef-
fects and cow age to test day as linear and quadratic covari-
able; additive genetic value of the animal was the random 
effect. The analysis included cows with at least the first 
four test-day records and up to 10 TD records. 

 
Results and Discussion 

T
he statistics and number of observations of test day records 
(TD) and the 305-day milk yield (MY305) are shown in 
Table 1. Mean milk yield decreased as of the first record up 
to the last. General means for 305-day milk yield of the 
Mambí de Cuba breed was similar to those  encountered by 
Ribas et al. (2004)  for  the  Siboney de Cuba (a Cuban 
breed with a fixed proportion of  5/8Holstein- 3/8 Zebu).  
 
Table 1. Mean, standard deviation (DS) and coefficient 
of variation (CV) for the 10 test-day (TD) and 305-day 
milk yield (MY305) of Mambí de Cuba cows. 
TD N Media 

(kg) 
DS (kg) CV(%) 

TD1 1826 9.86 3.30 33.51 
TD2 1826 9.96 3.34 33.57 
TD3 1826 9.30 4.81 51.75 
TD4 1826 8.37 2.93 34.99 
TD5 1631 7.79 2.74 35.27 
TD6 1460 7.23 2.64 36.43 
TD7 1281 6.97 2.59 37.12 
TD8 1115 6.61 2.49 37.56 
TD9 812 6.59 2.49 37.75 
TD10 517 6.58 2.51 38.21 
MY305 1826 2073.09 811.22 39.13 
 



The estimates of heritabilities and genetic correla-
tions are shown in Table 2. Heritability of test day milk 
yield estimated varied from 0.10 to 0.25. This value is simi-
lar to 0.15-0.27 reported by Ferreira et al. (2003) in Hol-
stein cattle, 0.16-0.28 reported by González-Peña et al. 
(2008) in Siboney de Cuba cattle and from 0.12 to 0.22 for 
the multi-trait model by Bignardi et al. (2011) in Brazilian 
Holstein cows. However, this value is lower than 0.28-0.52 
reported by Ilatsia et al. (2007) in Sahiwal cattle.  

 
The lower estimate in this study could be ex-

plained by the small number of observations and the model 
used for TD milk yield analysis. It was reported that when 
the herd-test-date effect is included in the model instead of 
the herd-year-season effect, higher heritabilities were esti-
mated (Swalve, 1995). 

	  
The heritability were higher for TD4 (0.23), TD5 

(0.25) and TD6 (0.25). Other authors as well as found the 
highest heritabilities at the middle of lactation (Takma and 
Akbas, 2007; Hammami et al., 2008). However, some au-
thors estimated the highest heritability at both extreme of 
the lactation curve (Samoré et al., 2002).  

 
Heritability of 305-day milk yield estimated as 

0.16 is similar to reported values by other researchers as 
González-Peña et al.(2008) in tropical conditions. 

 
Genetic correlations between test day milk yields 

and 305-day milk yield were reported high and between 
0.50 and 0.85. Therefore test day milk yields can be used as 
selection criterion. Genetic correlations between test day 
milk yields were positive (0.20 – 0.88), indicating that 
selection for increased milk yield in a given period of lacta-
tion may have a positive influence on the remaining period 
of lactation. 

	  
The phenotypic correlations were lower than the 

genetic correlations. Similar results have been reported by 
El Faro et al. (2008) for Caracu cattle. 

 
 

 

Conclusion 
 

The highest heritabilities of test day milk yield 
were found at the middle of lactation period. As correlation 
between 305-day milk yields and test day milk yields is 
high, test day milk yield can be used as selection criterion 
in Mambí de Cuba cows.  
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Table 2. Estimates of genetic parameters& for the 10 test-day (TD) and 305-day milk yield (MY305) of Mambí de 
Cuba cows. 

 TD1 TD2 TD3 TD4 TD5 TD6 TD7 TD8 TD9 TD10 MY305 
TD1 0.11 0.20 0.30 0.50 0.30 0.28 0.24 0.32 0.20 0.20 0.50 
TD2 0.45 0.11 0.60 0.10 0.30 0.28 0.26 0.28 0.23 0.36 0.50 
TD3 0.30 0.37 0.20 0.70 0.20 0.26 0.18 0.32 0.21 0.35 0.58 
TD4 0.14 0.39 0.42 0.23 0.88 0.32 0.12 0.33 0.22 0.33 0.70 
TD5 0.19 0.28 0.36 0.39 0.25 0.80 0.20 0.33 0.21 0.29 0.85 
TD6 0.25 0.22 0.25 0.23 0.38 0.25 0.60 0.73 0.20 0.29 0.85 
TD7 0.24 0.21 0.26 0.23 0.35 0.35 0.20 0.74 0.22 0.23 0.60 
TD8 0.27 0.17 0.24 0.27 0.24 0.28 0.34 0.19 0.74 0.27 0.54 
TD9 0.09 0.16 0.17 0.16 0.12 0.27 0.35 0.30 0.19 0.46 0.57 

TD10 0.01 0.13 0.09 0.11 0.16 0.24 0.21 0.29 0.26 0.10 0.55 
MY305 0.35 0.36 0.32 0.36 0.26 0.28 0.22 0.29 0.29 0.20 0.16 

&Heritabilities on diagonal, genetic correlations above diagonal and residual below diagonal 


