
Rev. prod. anim., 26 (1): 2014 

I S S N  2 2 2 4 - 7 9 2 0  

Reproductive Performance of Chacuba Cattle Genotype 
Ángel Ceró Rizo*, Danilo Guerra Iglesias** y Manuel Rodríguez Castro** 
* Faculty of Agricultural Sciences, University of Camagüey, Cuba 
** Research Center for Tropical Animal Breeding, Cuba 
angel.cero@reduc.edu.cu 

ABSTRACT 
Reproductive traits from Chacuba cattle genotype were characterized at the Livestock Center Rescate de Sanguily 

in Camagüey, Cuba. Traits assessed were calving to pregnancy interval, calving interval, and services per pregnancy. 
Data were collected from this enterprise, the Genetics National Center, and the Centers for Livestock Control from 
Camagüey and Havana. The data were statistically processed using SAS (1995) and ASREML (Gilmour et al., 2000) 
software packages. Services per pregnancy reached 1,66 inseminations, calving to pregnancy interval amounted 
168,8 days, and calving interval ranged 456,7 days with inheritabilities of 0,05; 0,15, and 0,4. Estimated inheritabili-
ties for the assessed reproductive traits showed low values. 
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INTRODUCTION 
Reproduction is the primary and decisive event 

to increase milk and beef production. The envi-
ronmental factors, herd, number, season and calv-
ing year have a marked influence on genetic ef-
fects that are manifested through the genes 
inherited by the animal from its parents, which 
cause differences between animals that are kept 
under the same environmental conditions (Ossa et 
al., 2008 and Guerra et al., 2009). 

Rodríguez et al. (2005) reported that cros-
sbreeding has been used in several countries to 
raise beef productivity. The superiority of this 
method has been corroborated when compared to 
purebreds in terms of reproduction, maternal 
skills and growth. 

Silva et al. (2012) have emphasized that the re-
productive features are vital for any livestock ex-
ploitation, but they are hard to measure or interp-
ret, due to interactions among calves, cows and 
bulls. They have poor heredity, and also have dif-
ferent selection criteria, like age of first calving 
and calving intervals. 

Rydhmer and Berglund (2006) have pointed out 
that the reproductive features are hard to deal 
with, both for variance estimation components 
and for genetic assessment, because they have 
poor heredity. Hence, to generate high accuracies 
they require plenty of information which is not 
commonly in the hands of researchers. 

The purpose of this work was to determine re-
productive features, such as service period (PS), 
calving intervals (IPP) and gestation services 

S/G); to estimate the genetic parameters for the 
above-mentioned features. 

MATERIALS AND METODS 
The data were collected from the department of 

technical control of the enterprise; the National 
Center for Livestock Control, in Havana and Ca-
magüey; as well as the National Delegation of 
Bovine Genetics. 

Artificial insemination was applied the year 
round, and calf natural raising, with weaning at 
180 days of age, until 1992, and from 1993. When 
the economic crises struck the country in the nine-
ties, weaning was practiced at 210 days of age. 

The animals graze within nine herds on the San 
Diego Farm, at the Rescate de Sanguily Enter-
prise, all the year on native pasture, like texan 
(Paspalum notatum) and Camagüeyan (Bothri-
ochloa pertusa); and cultivated pasture of guinea 
grass (Panicum maximum) and star (Cynodon 
nlemfluensis), and arborescent species, like algar-
roba (Albizia saman), pinyon (Glyricidia sepium) 
and Leucaena leucocephala, along with some 
species of native legumes, like Desmodium, Cen-
trosema y Calopogonium. 

Animal water supply was guaranteed, through 
water windmills connected to circular tanks and 
troughs around the area; as well as dikes and mini 
dams. 

The reproductive features assessed were service 
period (PS) in days; calving intervals (IPP) in 
days; and gestation service (S/G) in inseminations 
performed. To estimate the non-genetic factors 
that affect PS, IPP and S/G, four mathematical 
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models were used. The SAS GLM (1995) was al-
so used. The female genotype, calving number 
and offspring sex were common in the models. 
Besides, same age groups (herd-year-calving sea-
son) were tested changing the season criterion 
from two-month to six month period. A single 
month was not analyzed, because more that 50 % 
of the groups were left with less than five con-
temporary calves. In general terms, the model can 
be stated as follows, 

ijklmlkjiijklm eNGSGCy +++++= µ  

Where: 
Y: dependent variable of PS, IPP and S/G 
G: fixed effect of female genotype (2) 
S: fixed effect of calf sex (2) 
N: fixed effect of calving number (8) 
GC: same-age group in herd-year-season-calving 
season 
e: random error 

To estimate variance components, assessment 
was performed with ASREML (Gilmour et al., 
2000), arranged as follows, 

Each character was studied as an independent 
feature. The mathematical model in matrix nota-
tion was as follows, 

y = Xb + Z1a + Z2m + e (1) 
Where: 
y: observation vector for the feature studied 
b: vector of fixed and co-variable effects 
a: vector of random added effects on the animal 
(direct effects) 
m: vector of random added maternal effects (ma-
ternal effects) 
e: vector of random residual effects 
X, Z1, Z2: design matrix that relates the data to 
fixed effects; added random effects in the animal 
and random added maternal effects, respectively 
Where: 
y: observation vector for PS, IPP and S/G 
b: vector of fixed effects containing the RAT ef-
fect; female genotype; calving number and calf 
sex 
a: vector of random effects in the animal 
e: vector of random residual effects 
X, Z: design matrices relating the data to fixed ef-
fect and animal, respectively 
Multifactorial analysis of features 

The model is represented as follows in matrix 
notation, 
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Where: 
yi: observation vector for i-differential feature 
bi: vector of fixed and co-variable effects for i-
differential feature 
ai: vector of random effects in animals for i-
differential feature 
ei: vector of random residual effects for i-
differential feature 
Xi and Zi: design matrices relating the data with 
fixed and random effects, respectively 

It is assumed that: 

var

⎥
⎥
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢
⎢
⎢

⎣

⎡

3

2

1

3

2

1

e
e
e
a
a
a

 = 

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢

⎣

⎡

333231

232221

131211

333231

232221

131211

000
000
000

000
000
000

rrr
rrr
rrr

AgAgAg
AgAgAg
AgAgAg

 

Where: 
gij: added genetic variance for i-differential fea-
ture i = j and genetic co-variance when i ≠ j 
A: ratio matrix and rij is the residual variance 
when i = j and covariance when i ≠ j 
Every feature was considered independent, but 
genetically and environmentally related to the 
others. 
Where: 
yi: observation vector for the i-differential feature 
(PS, IPP and S/G) 

bi: vector of fixed effects containing the RAT 
effect, the female genotype, calving number and 
calf sex 
ai: vector of random effects in the animal for the 
i-differential feature 
ei: vector of  random residual effects for the i-
differential feature 
Xi, Zi: design matrices relating data and fixed and 
random effects, respectively 

RESULTS AND DISCUSSION 
The general means for PS, IPP and S/G are 

shown in Table 1. The PS and IPP means match 
studies by Alencar et al. (1993) in Brazilian Can-
chim breed; and Magaña et al. (2002), in several 
Cebu breeds, in Mexico; they are better than the 
results by Montaldo et al. (2006) for Simmental 
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cattle, and not as good as results by Santana et al. 
(2004) in Cuban Cebu; where the means showed 
218.9 and 509.1 days for PS and IPP, respective-
ly. However, the values achieved in our study are 
over the 50-80 day range for PS; and 365-395 
days for IPP, according to Brito (2010) for bo-
vines. Though according to Veras (1999) there 
may be an extension of 85-110 days for PS and 
365-400 days for IPP. 

The lengthening of these characters may be 
caused, according to Calveras and Morales 
(2000), by poor nutrition, inappropriate hygiene 
and deficient handling after calving. There are 
other factors, like the sucking period and free 
access of calves to their mothers, which effect on 
post-calving by delaying follicular development 
and producing an increase in the service period 
and calving interval. These results corroborate re-
ports by Lamb et al. (1997) regarding the inhibi-
tory effect of sucking on ovarian activity produc-
ing ovary cycle restart delay. 

The general mean for S/G was 1.66 insemina-
tions (Table 1), with 1.6-2 considered acceptable 
for bovines (Brito, 2010). Similar values were 
presented by Planas and Ramos (2001) in Cebu, 
Charolaise and 5/8 Charolaise x 3/8 Cebú, in Cu-
ban grazing conditions, with 1.8, 1.6, and 1.5 in-
seminations performed. Several researchers from 
the Center for Animal Breeding working on Cebu 
in Cuba, confirmed 1.76, 1.70 and 1.75 insemina-
tions (Falcón et al., 2005 and Guerra et al., 2005). 

The estimated heredity for PS, IPP and S/G 
through single and multi-factor analyses is shown 
in Table 2. PS had greater h2 than reported by 
other researchers in Sahiwal (Santana et al. 2004) 
and Goyache et al. (2005) in Valley Asturian. 

The heredity found for IPP (Table 2) was 0.15, 
very similar to reports by Johnson and Brunter 
(1996) in beef producing Aberdeen Angus, 0.06-
0.19, and lower to findings by Cabral et al. (1999) 
for Charolaise and Nelore, respectively. For Cebu 
and Criollo it was found to be superior to findings 
by Núñez et al. (2006) and Ossa et al. (2008). 

The estimation of heredity for S/G (Table 2) 
was 0.05, which matches the reports in Cuba for 
Charolaise and Cebú (Santana et al., 2004 and 
Falcón et al., 2005). 

When the genetic parameters were assessed for 
reproductive features, heredity estimations both 
for single and multi-character analyses (Table 2) 

were very similar, due to little variation of va-
riance components for the added genetic effect. 

The genetic and environmental correlations 
(Table 2) between PS and IPP were 0.99, consi-
dered high positive. The opposite was found for 
S/G with the remaining features. It could then be 
inferred that if PS is improved, IPP is also im-
proved. 

When reproductive features are assessed, there 
are no differences in the female genotypes of 5/8 
Charolaise x 3/8 Cebú and Chacuba, with accept-
able PS considered at 114-200 and IPP, 401-487 
days for the current conditions of herd raising and 
exploitation in Cuba (Rodríguez, 2007). 

The environmental conditions where the herds 
are exploited are very similar and the differences 
for the non-genetic effects, like herd, number, 
month and calving year match the reports in the 
international bibliography (Véliz et al., 2004). 

A great volume of information on variance 
components of reproductive features has been 
generated, mainly on milk producing cattle, and 
most of it coincides in that h2 is low for reproduc-
tive features (Wasike et al., 2006). In that sense, 
the data for beef cattle are less abundant. Howev-
er, Santana et al. (2004) and Véliz et al. (2004) 
published h2 values for Cebu and Santa Gertrudis, 
respectively, between 0.01 and 0.08 for PS, IPP 
and S/G, being the lowest for S/G. 

CONCLUSIONS 
Heredity values for the reproductive features 

analyzed are similar to the ones reported by the 
international community. 

The genetic and environmental correlations be-
tween PS and IPP were high and positive, indicat-
ing that if PS is improved, then IPP will be im-
proved. Therefore, the results for the reproductive 
features may be considered acceptable for the 
handling conditions of the herds studied. 
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Table 1. Unadjusted means (X); standard deviation (DS): variation coefficient (CV) and ge-
netic correlations (on the diagonal line) and environmental (below the diagonal 
line) for calving intervals (IPP); service period (PS) and number of services per 
gestation (S/G) 

Features X   DS CV (%) Correlations 
IPP  PS  S/G 

IPP (days)  456.76 83.45 18.26 1.00 0.99 ± 0.43 0.09 ± 0.11 
PS(days)  168.88 83.30 49.32 0.99 ± 0.41 1.00 0.10 ± 0.14 
S/G 1.66 0.95 57.22 0.41 ± 0.21 0.41 ±0.21 1.00 

 
Table 2. Variance and heredity components for the reproductive features of females by single and 

multipurpose models 
Features σ2

a σ2
e σ2

f h2 

Single purpose 
IPP (days) 966.37 5 656.37 6 622.53 0.15 ± 0.02 
PS (days) 949.37 5 636.77 6 586.14 0.14 ± 0.02 
S/G 0.04  0.8456 0.89 0.05 ± 0.01 

Multi purpose 
IPP (days) 1 055 5 642  6 647 0.15 ± 0.02 
PS (days)  988.6 5 622  6 610.6 0.15 ± 0.02 
S/G  0.04 0,85  0.89 0.04 ± 0.01 

 


