
-   CROAT I A N V E T ER IN A RY JOURN A L  |   VOL . 57  NO. 3/2 0 26 -

- 268 -

VARIANCE COMPONENTS FOR WEIGHT AND TYPE TRAITS IN A MULTIRACIAL POPULATION OF MEAT SHEEP IN EASTERN ANTIOQUIA

E. ZAPATA-GÓMEZ, M. A. GARCÍA-SALDARRIAGA, E. A. PELAEZ-PELAEZ, L. C. CABALLERO-MENDEZ, S. E. IDÁRRAGA-BEDOYA*, S. ARIAS-MONTOYA AND S. J. CALVO-CARDONA

E. Zapata-Gómez 
M. A. García-
Saldarriaga 
E. A. Pelaez-Pelaez 
L. C. Caballero-
Mendez 
S. E. Idárraga-
Bedoya* 
S. Arias-Montoya 
S. J. Calvo-Cardona

Abstract
The objective of genetic eva-
luation is to provide a tool to 
identify and select genetically 
superior animals that transmit 
desirable traits to their offspring, 
improving flock productivity over 
generations. This study aimed 
to evaluate genetic and pheno-
typic parameters for weight and 
type traits in a multiracial meat 
sheep population in eastern An-
tioquia, using Bayesian inference 
analysis. The study was condu-
cted at two farms: “Ovinos de la 
Sierra” in La Ceja del Tambo, and 
“El Charrascal” in Copacabana, 
Antioquia, Colombia. Animals 

from various racial groups were evaluated, focusing on productive traits, 
namely birth weight (BW) and adjusted weaning weight at 90 days (AW90), 
together with twelve phenotypic traits. A single-trait animal model was 
applied, incorporating the fixed effects of breed type, calving type, sex, and 
live weight. Variance components and genetic parameters and expected 
breeding values were estimated. The mean (± standard deviation) for BW 
and AW90 were 3.655 ± 0.806 kg and 19.610 ± 5.181 kg, respectively. Di-
rect and maternal heritability estimates for BW were 0.6734 and 0.2963, 
and for AW90 were 0.9323 and 0.0670. Among phenotypic traits, thoracic 
perimeter showed the highest heritability, followed by rump length, while 
the lowest heritability estimates were for withers width and rump width. 
All estimates were convergent, except maternal and phenotypic estimates 
for BW. Proper data recording is essential for evaluating genetic and pheno-
typic parameters, and Bayesian analysis provides reliable variability thro-
ugh posterior distributions, supporting the grouping of animals by age and 
production group for uniform data.

Key words: heritability; Bayesian inference; weaning weight; birth weight; 
genetic potential.
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Introduction
In animal production, genetic selection 

requires both effectiveness and efficiency. In ad-
dition to considering phenotypic aspects, it must 
also include the genetic component to determine 
the true breeding value of the animal, and from 
there, identify appropriate production goals. Sheep 
farming in Colombia is a growing sector; therefore, 
the effective use of available genetic material 
and the implementation of appropriate selection 
strategies in breeding farms are key approaches to 
improving meat production and the morphological 
traits of animals across different production sys-
tems (Muñoz, 2015).

Type traits such as withers height, rump 
height, chest width, and thoracic perimeter, among 
others, are influenced by management practices 
and the environmental conditions in which the 
animal develops. These traits play an important 
role in the relationship between morphology and 
the animal’s productive aptitude. This relation-
ship must be considered when selecting breeding 
animals; otherwise, selection may lead to animal 
models that are inefficient within production sys-
tems and poorly adapted to their environment 
(Hernández-Montiel et al., 2020).

Heritability (h²) is considered the primary 
parameter for selection, as it determines the pro-
portion of total variation in a trait that can be attrib-
uted to the direct effect of genes. Various methods 
can be applied to estimate variance components 
and genetic parameters in a population. However, 
all of them generally share the goal of studying and 
quantifying the degree of similarity among related 
individuals and the proportion and pattern in which 
quantitative traits related to animal production are 
inherited. Among the more recent approaches, 
Bayesian methods offer the advantage of estimating 
variance components through an emphasis on the 
precision of the distribution of different parameters, 
and consequently, in predicting breeding values 
(Zaabza et al., 2017).

Genetic evaluations in sheep using the an-
imal model and Bayesian inference methods have 
been conducted, such as in the study by Neiva 
Rodrigues et al. (2021) in Santa Inês sheep. They 
suggested evaluating the Famacha Score as a ge-
netic selection criterion for resistance to endopar-
asites, as it showed higher heritability, repeatabil-
ity, and a strong genetic correlation with parasite 
resistance traits.

Other studies estimated genetic parameters 
for various reproductive traits using univariate and 
bivariate models. Based on Deviance Information 
Criterion (DIC) and other criteria, the most appro-
priate model for each trait was identified. Genetic 

parameters were estimated for four reproductive 
and four growth traits using Bayesian inference 
with Gibbs sampling. Growth traits showed higher 
heritability than reproductive traits, likely due to 
non-normal distributions of reproductive traits 
and low genetic variability in these traits (Junque-
ira-Oliveira et al., 2021; Habtegiorgis et al., 2022; 
Tesema et al., 2022).

Additionally, the phenotypic and genetic 
characterisation study of the Colombian Creole 
sheep, conducted by Martínez and Malagón (2005) 
using a Bayesian inference model, compared sig-
nificant traits with high heritability related to pro-
ductive and reproductive performance in the Criolla 
and Mora Colombiana breeds. This allowed for the 
implementation of selection processes based on 
estimated breeding values, aiming to modify the 
genetic and phenotypic trends of the population. 
The objective of the present study was to evaluate 
genetic and phenotypic parameters for weight and 
type traits in a multiracial population of meat sheep 
in the Eastern region of Antioquia.

Materials and Methods
Ethical statement 

This study was approved by the Ethics Com-
mittee for Scientific Research of the Universidad 
Católica de Oriente, Rionegro, Antioquia its session 
on 27 August 2020.

Farm Description
The Altos de la Sierra farm is in the munic-

ipality of La Ceja del Tambo, Antioquia, Colombia, 
at an altitude of 2200 meters, with an average 
temperature of 15°C, relative humidity of 60%, and 
an annual rainfall of 2171 mm. The El Charrascal 
farm is in the municipality of Copacabana, Antio-
quia, Colombia, at an altitude of 1454 meters, with 
an average temperature of 23°C, relative humidity 
of 80%, and an annual rainfall of 1604 mm. Both 
farms operate under an intensive management 
system and are dedicated to the multiplication of 
maternal, paternal, and dual-purpose lines, using 
the following breeds: Santa Inês, Colombian Hair 
Sheep, Dorper, Katahdin, and their crossbreeds.

Animals and records
Records from 174 animals were collected, 

142 from Altos de la Sierra farm and 32 from El 
Charrascal farm. The data comprised sire birth 
date, dam birth date, individual birth date, sex, 
breed type, number of parturitions, birth weight 
(BW), weaning weight adjusted to 90 days (AW90), 
and weaning date, covering the period from 2014 
to 2019. The data were obtained from the OVINCA 
software, version 9.1807.3.
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To adjust the weaning weight data at 90 
days, the following equation was used:

Additionally, a total of 2262 data points were 
included for the following traits: Withers Height 
(WH), Rump Height (RH), Rump Length (RL), Withers 
Width (WW), Rump Width (RW), Chest Width (CW), 
Thoracic Perimeter (TP), Longitudinal Diameter (LD), 
Loin Length (LL), Face Width (FW), Face Length (FL), 
and Cannon Bone Perimeter (CBP); corresponding 
to a total of 166 animals. For simplifying the pres-
entation and interpretation of type and weight traits, 
the variables were grouped as follows:

•	 Weight traits: Birth Weight (BW) and Weaning 
Weight at 90 days (AW90)

•	 Forequarter traits: WH, WW, CW, TP, FW, FL, 
CBP, LD.

•	 Hindquarter traits: RH, RL, RW, LL.
These measurements were taken using a 

measuring tape by two individuals on each animal.

Statistical analysis
A generalised linear model was used, includ-

ing all fixed effects (breed type, type of birth, sex, 
and live weight), to preselect statistically significant 
estimates and subsequently include them in the 
Bayesian analysis to improve the estimation of vari-
ance components.

The animal model used to estimate the 
variance components and genetic parameters for 
weight and type traits was as follows (Henderson 
1988):

 (For BW and AW90),

 (For type characteristics),

where Y is the response variable (BW, AW90, 
WH, RH, RL, RW, CW, TP, LD, LL, FW, FL, and CBP), 
and X represents the fixed effects: breed type, type 
of birth, sex, and live weight, β denotes the solu-
tions for the fixed effects, Z is the incidence matrix 
relating to the animals, α the solutions for the direct 
genetic effect, W the matrix relating the dams, m the 
solutions for the maternal effect, and e the random 
residual error.

The additive, maternal, and residual genetic 
random effects were defined with a normal a priori 
distribution. The following formulas were used for 
the prior distribution of genetic variance, maternal 
variance, and residual variance, respectively: 

For variance components σ2a, σ2m y σ2e, in-
dependent scaled-inverted Chi-square distributions 
were used (Wang, 1994).

For the Bayesian inference analysis, a total 
of 1,000,000 iterations were used, with a burn-in 
period of the first 200,000 iterations and a sampling 
interval of every 50 iterations. Credibility intervals 
were set at 5%. Two distribution families were eval-
uated: Gaussian and Poisson, for each productive 
and type trait, and the analysis with the lowest DIC 
was selected.

The estimation of variance components and 
genetic parameters was carried out using the MCM-
Cglmm package. The convergence of the posterior 
distributions was assessed using the Geweke diag-
nostic (Geweke, 1992), as implemented in the BOA 
package in R-project software, version 4.5.0 (R core 
team, 2025). This method compares the estimated 
mean of the characteristics, generating a Z-score 
and its corresponding p-value, allowing the identifi-
cation of convergence in the data (Geweke, 1992).

Results
When evaluating Gaussian and Poisson dis-

tribution types for each productive and type trait, the 
model with the lowest DIC was the Poisson distribu-
tion. Descriptive statistics for birth weight, weaning 
weight adjusted to 90 days, and 13 type traits are 
presented in Table 1. From the descriptive results, it is 
worth noting that the mean, median, and mode were 
very similar across all variables. The traits Loin Length 
(LL), Longitudinal Diameter (LD), Thoracic Perimeter 
(TP), Withers Width (WW), and Rear Rump Width 
(RW) showed a high degree of variability in minimum 
and maximum values within the evaluated sample.

Regarding the variance components and 
heritability for the traits BW and AW90, a direct 
heritability of BW = 0.67 was obtained (confidence 
interval (CI) 0.52908–0.81708). This value was 
lower than the direct heritability of AW90 = 0.93 (CI 
0.82888–0.98948). Maternal heritability was higher 
for BW, with a value of 0.29 (CI 0.16826–0.43804), 
whereas for AW90 it was very low, at 0.06 (CI 
0.00995–0.17010).

The forequarter trait with the highest heri-
tability was Thoracic Perimeter (TP), with a value of 
0.93 (CI 0.82906–0.99113), while the lowest heri-
tability in this group was observed for Withers Width 
(WW), at 0.11 (CI 0.01127–0.41860).

In the hindquarter, the trait with the highest 
heritability was Rump Length (RL), with a value of 
0.31 (CI 0.06002–0.71265). Conversely, the trait 
with the lowest heritability in this group was Rump 
Width (RW), with a value of 0.11 (CI 0.01803–
0.27106), as shown in Tables 3 and 4.

The posterior distributions for the direct 
and maternal heritabilities of birth weight (BW) and 
weaning weight adjusted to 90 days (AW90) are 
shown in Figure 1.
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Variable N Mean Median Mode Min Max

BW 152 3.66 3.75 3 2 6

AW90 142 19.61 18.43 16 12 34

WH 166 64.28 64.50 70 48 84

RH 166 62.52 63.00 69 47 81

RL 166 15.42 15.00 14 11 23

WW 166 20.16 20.00 20 14 35

RW 166 20.90 21.00 21 14 65

CW 166 19.80 20.00 20 12 35

TP 166 78.02 80.00 89 41 116

LD 166 64.51 66.00 68 45 86

LL 166 62.86 64.00 66 44 86

FW 166 12.2 12.00 11 9 17

FL 166 19.00 20.00 21 14 27

CBP 166 8.25 8.00 8 6 11

BW: Birth Weight, AW90: Weaning Weight at 90 days, WH: Withers Height, RH: Rump Height, RL: Rump Length, WW: 
Withers Width, RW: Rump Width, CW: Chest Width, TP: Thoracic Perimeter, LD: Longitudinal Diameter, LL: Loin Length, 
FW: Face Width, FL: Face Length, CBP: Cannon Bone Perimeter.

Variable Estimates Mean Median Mode HPDI 95%

BW

σ²A 0.41 0.41 0.12 0.308 - 0.532

σ²M 0.18 0.17 0.06 0.084 - 0.311

σ²E 0.018 0.012 0.0019 0.002 - 0.050

σ²F 0.61 0.611 0.39 0.471 - 0.789

h² 0.67 0.68 0.218 0.529 - 0.817

h²m 0.29 0.29 0 0.168 - 0.438

AW90

σ²A 28.9 28.6 17.04 22.462 - 35.997

σ²M 2.1 1.57 0.2 0.312 - 5.520

σ²E 0.01 0.01 0.00 0.002 - 0.048

σ²F 31 30.69 19.22 24.148 - 38.123

h² 0.93 0.94 0.51 0.828 - 0.989

h²m 0.06 0.05 0.00 0.009 - 0.170

σ²A = Animal additive or direct genetic variance, σ²M = Maternal genetic variance, σ²E = Environmental error variance, 
σ²F= Phenotypic variance, h2: heritability, h2m: maternal heritability, HPDI: Highest Posterior Density Interval.

Table 1. Descriptive statistics of productive and morphological traits in crossbred sheep.

Table 2. Variance components and heritability estimates for birth weight (BW) and weaning weight at 90 days 
(AW90) in crossbred sheep.
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Variable Estimates Mean Median Mode HPDI 95%

WH

σ² A 2.42 1.46 0.2 0.21699 – 7.90839

σ² r E 13.8 14.15 0.35 7.23642 – 19.1797

σ² F 16.23 16.09 10.72 12.73988 – 19.74998

h² 0.11 0.098 0.012 0.06976 – 0.60482

WW

σ² A 1.77 1.47 0.17 0.34476 – 3.19549

σ² r E 13.39 13.32 5.24 1.762993 – 4.95611

σ² F 15.17 15.05 9.28 3.96685 – 6.10335

h² 0.11 0.098 0.012 0.06976 – 0.60482

CW

σ² A 1.22 1.02 0.15 0.22833 -2.80478

σ² E 3.2 3.27 0.32 1.61195 -4.67001

σ² F 4.43 4.39 2.87 3.52167 -5.41809

h² 0.27 0.23 0.036 0.06196 -0.60496

TP

σ² A 23.823 23.93 0.34 17.78476 – 31.0985

σ² E 1.67 1.1 0.18 0.21265 – 4.20156

σ² F 25.49 25.3 17.4 20.33262 – 31.3667

h² 0.93 0.95 0.013 0.82906 – 0.99113

FW

σ² A 0.47 0.45 0.1 0.18776 – 0.82621

σ² E 0.62 0.62 0.14 0.31387 – 0.93449

σ² F 1.1 1.1 0.72 0.87686 – 1.34995

h² 0.42 0.41 0.09 0.18834 – 0.70124

FL

σ² A 0.93 0.79 0.14 0.21393 – 2.04442

σ² E 2 2.04 0.16 0.90290 – 2.94208

σ² F 2.93 2.91 1.91 2.34584 – 3.60071

h² 0.31 0.27 0.04 0.07280 – 0.65003

CBP

σ² A 0.2 0.2 0.074 0.10832 – 0.31362

σ² E 0.21 0.2 0.064 0.12262 – 0.30675

σ² F 0.41 0.41 0.27 0.33383 – 0.51056

h² 0.49 0.49 0.19 0.28739 – 0.69478

LD

σ² A 2.72 1.61 0.16 0.22778 -8.73147

σ² E 17.84 18.2 0.35 10.41608 -24.67626

σ² F 20.57 20.38 13.41 16.33849 -25.29507

h² 0.13 0.079 0.0092 0.01127 -0.41860

σ²A = additive genetic variance of the animal or direct, σ²E = environmental error variance, σ²F= phenotypic variance, 
h2: heritability, HPDI: Highest Posterior Density Interval, WH: Withers Height, WW: Withers Width, CW: Chest Width, TP: 
Thoracic Perimeter, FW: Face Width, FL: Face Length, CBP: Cannon Bone Perimeter, LD: Longitudinal Diameter.

Table 3. Variance components and heritability estimates for forequarter traits in crossbred sheep.
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Variable Estimates Mean Median Mode HPDI 95%

RH

σ² A 3.4 1.73 0.17 0.18091 – 12.91118

σ² E 10.89 11.77 0.22 1.75244 – 16.55567

σ² F 14.3 14.16 9.15 11.13920 – 17.48952

h² 0.23 0.12 0.011 0.01125 – 0.83552

RL

σ² A 1.23 0.98 0.14 0.21351 – 2.91243

σ² E 2.62 2.67 0.21 0.98813 – 3.93680

σ² F 3.82 3.79 2.56 3.00918 – 4.67682

h² 0.31 0.26 0.03 0.06002 – 0.71265

RW

σ A 1.77 1.46 0.2 0.28929 – 4.12402

σ²E 13.4 13.34 6.67 9.60572 – 17.18239

σ²F 15.17 15.05 9.92 12.02848 – 18.44206

h² 0.11 0.097 0.012 0.01803 – 0.27106

LL

σ² A 2.72 1.61 0.16 0.22778 – 8.73147

σ² E 17.84 18.2 0.35 10.41608 – 24.67626

σ² F 20.57 20.38 13.41 16.33849 – 25.29507

h² 0.13 0.079 0.0092 0.01127 – 0.41860

σ²A = additive genetic variance of the animal or direct, σ²E = environmental error variance, σ²F= phenotypic variance, h2: 
heritability, HPDI: Highest Posterior Density Interval, RH: Rump Height, RL: Rump Length, RW: Rump Width, LL: Loin Length.

Table 4. Variance components and heritability estimates for hindquarter type traits in crossbred sheep.

BW h2

AW90 h2

BW h2m

AW90 h2m

Figure 1. Posterior distribution of direct (h2) and maternal (h2m) heritability for adjusted weaning weight at 90 
days (AW90) and birth weight (BW).
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Figure 2. Posterior distribution of heritability (h2) for type traits.

WH RH

RL FW

RW CW

TP LD

LL WW

CBP FL

WH: Withers Height, RH: Rump Height, RL: Rump Length, WW: Withers Width, RW: Rump Width, CW: Chest Width, TP: Thoracic 
Perimeter, LD: Longitudinal Diameter, LL: Loin Length, FW: Face Width, FL: Face Length, CBP: Cannon Bone Perimeter.
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The posterior distributions were symmetric 
leptokurtic for maternal heritability of BW, three 
type traits (RW, WW, and CBP), and for maternal 
heritability of BW, with a slight rightward skew. How-
ever, the remaining traits exhibited asymmetric dis-
tributions (Figure 2). The TP trait and maternal her-
itability of AW90 showed negative skewness, while 
the direct heritability of AW90 and the type traits 
WH, RH, RL, RW, CW, LD, and FL presented positive 
skewness, with a slight leftward truncation. Finally, 
the LL trait showed a predominantly platykurtic 
distribution; therefore, the mode was taken as the 
reference value instead of the mean or median, this 
is because mode is a better estimator of the most 
probable value of the posterior distribution.

Tables 5 and 6 present the results of the 
Geweke diagnostic test (Z-score and p-value). 
All variance components for the evaluated traits 
showed convergence, except for BW, where the 
variances σ²M (maternal) and σ²F (residual) had 
p-values < 0.05.

The Z-statistic results from the Geweke 
diagnostic test for birth weight (BW) and weaning 
weight (AW90) indicated convergence during the 
chain construction process (p > 0.05) for all para-
meters, except for BW, where the variances σ²M and 
σ²F showed p-values of 0.03 and 0.04, respectively. 
Similarly, the RW trait presented a p-value of 0.05 
for σ²A. It is inferred that the remaining traits did not 
yield adequate estimates, as shown in the correspo-
nding distribution plots.

Discussion
Regarding the descriptive statistics, Junquei-

ra-Oliveira et al. (2021) reported minimum and maxi-
mum values similar to the means obtained for some 
of the type traits in the present study, namely FW = 
12.2, FL = 19, CBP = 8.25, WH = 64.28, TP = 78.02, LL 
= 62.86, RL = 15.42, and RW = 20.90. This similarity 
is likely due to the use of the same breeds, including 
Santa Inês, Colombian Hair Sheep (CHS), and their 

various crossbreeds. For the BW trait, high values of 
direct heritability were found (0.67, CI 0.52–0.81), 
along with a moderate maternal heritability of 0.29 (CI 
0.16–0.43). The mean direct heritability for the AW90 
trait was also high (0.93, CI 0.82–0.98), whereas ma-
ternal heritability was low (0.06, CI 0.0099–0.170). 
These values do not agree with the results reported by 
Tesema et al. (2022) in Dorper x indigenous sheep. In 
that study, low to moderate heritability values for BW 
were observed, ranging from 0.18 to 0.38, and a high 
direct heritability for WW120 of 0.55 in the Hampshire 
breed, with moderate values of 0.29 and 0.26 for the 
Romney Marsh and Corriedale breeds, respectively. 
In the same study, maternal heritability values for 
WW120 ranged from low to moderate (0.08–0.20). 
Although these results differ from the present study, 
they are consistent in showing higher direct heritabili-
ty estimates for traits that would be expected to have 
a strong maternal influence. These similarities may be 
explained by the genetic lines used in both studies, 
which were selected more for paternal (meat) traits 
than for maternal ability. The variance component 
and heritability estimates reported by Taborda et al. 
(2015) in dual-purpose buffaloes in Córdoba, Colom-
bia, showed no difference between the mean and the 
median, indicating that the posterior marginal distri-
butions were symmetric. In contrast, in the present 
study, most posterior statistics exhibited asymmetric 
distributions, and therefore, the mode was used as a 
reference instead of the mean and median, providing 
a more reliable estimate. These differences could be 
attributed to the species evaluated and the level of 
genetic variability in the productive herds.

On the other hand, when compared to the 
studies by Habtegiorgis (2022) and Junquira Oliveira 
(2021), the present results are consistent in that none 
of the highest posterior density intervals for variance 
components or heritabilities included zero across all 
three studies. This indicates that none of the parame-
ter estimates were equal to zero, which is expected 
when using a 95% confidence interval, as the estima-
tion tends to provide a true value for the parameter.

Table 5. Z-scores and p-values from the Geweke diagnostic for variance component estimates of weight 
traits in crossbred sheep.

Σ A σ²M σ²E σ²F h² h m2

BW
Z-Score 0.61958 2.13556 0.22302 2.02518 -1.63014 1.80741

p-value 0.53553 0.03271 0.82351 0.04284 0.10307 0.07069

AW90
Z-Score 0.47841 1.58240 -0.7539 1.17385 -1.34720 1.36037

p-value 0.63235 0.11355 0.45089 0.24045 0.17799 0.17371

σ²A = Animal additive or direct genetic variance, σ²M = Maternal genetic variance, σ²E= Environmental error variance,  
σ²F= Phenotypic variance, h2: heritability, h2 m: maternal heritability, BW: Birth Weight, AW90: Weaning Weight at 90 days.
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Conclusions
It was possible to estimate variance compo-

nents and heritabilities for complex type and weight 
traits in the evaluated sheep populations, due to the 
implementation of Bayesian approaches that en-
hance the reliability of estimates and predictions in 
genetic evaluations conducted with limited records. 
Morphological traits require selection criteria that 
can be easily assessed using a Bayesian framework; 
therefore, it is important to group animals by produ-
ction batches to ensure greater data uniformity.

 
The lack of complete records in production 
systems, limited awareness of the importance of 
estimating heritability, and the overall absence of 
genetic improvement programs for sheep in Co-
lombia have resulted in very limited information 
on the estimation of genetic and productive para-
meters. Implementing this type of methodological 
approach could facilitate the selection of animals 
with greater genetic and productive potential in 
Colombian sheep farms.

Table 6. Z-scores and p-values from the Geweke diagnostic for variance component estimates of type traits 
in crossbred sheep. 

Σ² A σ² E σ² F h²

WH
Z-Score -1.03615 0.97008 -0.76993 -1.02206

p-value 0.30013 0.33200 0.44134 0.30675

RH
Z-Score -0.35304 0.37545 -0.1962 -0.37682

p-value 0.72405 0.70732 0.84445 0.70631

RL
Z-Score -1.51538 1.10809 -1.63694 -1.39299

p-value 0.12967 0.26782 0.10164 0.16362

WW
Z-Score 0.01248 0.52935 0.79795 0.01830

p-value 0.99003 0.59655 0.42489 0.98539

RW
Z-Score 1.89805 1.34615 -0.10732 -1.83304

p-value 0.05768 0.17825 0.91453 0.06679

CW
Z-Score -0.10288 0.19707 0.15134 0.05094

p-value 0.91805 0.84376 0.87970 0.95936

TP
Z-Score 1.63601 -1.59536 0.56651 1.64537

p-value 0.10183 0.11063 0.57104 0.09989

LD
Z-Score 0.20684 -0.01043 1.07407 0.21633

p-value 0.83613 0.99167 0.28279 0.82849

LL
Z-Score 0.29043 -0.36576 -0.08741 0.29398

p-value 0.77148 0.71454 0.93034 0.76877

FW
Z-Score -0.90056 0.14032 -1.19841 -0.42285

p-value 0.36781 0.88840 0.23075 0.67240

FL
Z-Score -1.06983 1.18397 0.93044 -1.07624

p-value 0.28469 0.23642 0.92586 0.28181

CBP
Z-Score 0.49613 -0.22983 0.31419 0.73226

p-value 0.61980 0.81822 0.75336 0.46400

WH: Withers Height, RH: Rump Height, RL: Rump Length, WW: Withers Width, RW: Rump Width, CW: Chest Width, TP: Thoracic 
Perimeter, LD: Longitudinal Diameter, LL: Loin Length, FW: Face Width, FL: Face Length, CBP: Cannon Bone Perimeter. 
σ²A = additive animal or direct genetic variance, σ²E = environmental error variance, σ²F = phenotypic variance, h2 = heritability.
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Cilj je genetičke procjene stvaranje alata za 
utvrđivanje i odabir genetski boljih životinja koje pre-
nose poželjna svojstva svojem potomstvu, tako ge-
neracijama poboljšavajući produktivnost stada. Cilj je 

ovoga istraživanja bio korištenjem Bayesove analize, 
procijeniti genetske i fenotipske parametre za masu 
i tipske značajke kod populacije višerasnih ovaca za 
meso u istočnoj Anitoquiji. Istraživanje je provedeno 
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na dvije farme: "Ovinos de la Sierra" u mjestu La Ceja 
del Tambo i "El Charrascal" u mjestu Copacabana u 
departmanu Antioquia u Kolumbiji.  Procjenjivane su 
životinje različitih pasminskih skupina, usredotoču-
jući se na svojstva produktivnosti, porođajnu masa 
(BW) i prilagođenu masu pri odbiću 90 dana (AW90), 
zajedno s dvanaest fenotipskih  značajki. Primjenji-
vao se model životinje s jednim značajkom, koji je 
obuhvaćao stabilne efekte vrste rase, janjenja, spola 
i mase. Procjenjivale su se komponente varijanci, 
genetički parametri i očekivanje vrijednosti rasploda. 
Prosječna (± standardna devijacija) BW i AW90 bile 
su 3,655 ± 0,806 kg, odnosno 19,610 ± 5,181 kg. 
Izravni heritabilitet i majčinski heritabilitet se za BW 
procijenio na 0,6734 i 0,2963, a za AW90 vrijednosti 

su bile 0,9323 i 0,0670. Kod fenotispkih svojstava, 
najveći heritabilitet iskazivao je torakalni opseg, a 
nakon njega duljina buta (rump length -  RL), dok je 
najniža procjena heritabiliteta bila za širinu u grebe-
nu i butu. Sve procjene bile su konvergentne, osim 
majčinskih i fenotipskih procjena za BW. Za procjenu 
genetskih i fenotipskih parametara nužan je točan 
unos podataka i Bayesova je analiza dala pouzdan 
varijabilitet putem naknadne distribucije, podržava-
jući grupiranje životinja po dobi i proizvodnoj skupini 
prema ujednačenim podatcima.

Ključne riječi: heritabilitet, Bayesova ana-
liza, masa pri odbiću, porođajna masa, genetski 
potencijal.


