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Abstract

The objective of this paper was to estimate the genetic parameters for average daily gain from birth to 200 days and
Kleiber ratio in Aberdeen Angus breed with maternal animal model. The data were represented by 1206 records from
Aberdeen Angus cattle breed. The pedigree was formed from 2563 cattle: 154 sire, 1203 dams and 1206 cattle with
performances. The data were obtained from Aberdeen Angus Association. The direct breeding value of cattle ranged
between -0.401 and 0.772 for average daily gain and maternal breeding value between -0.191 and 0.243. The direct
breeding value of cattle for Kleiber ratio ranged between -0.370 and 0.347 and maternal breeding value between -
0.164 and 0.123. The direct heritability for average daily gain from birth to 200 days was 0.218, the maternal
heritability 0.082 and the total heritability 0.200. The direct heritability for Kleiber ratio was 0.219, the maternal

heritability 0.081 and total heritability 0.200.
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1. Introduction

The profitability of beef production depends the
feed efficiency. Aberdeen Angus breed has a good
conversion of the forage. The objective of the
breeding program of the Aberdeen Angus was the
improvement the growth traits for increase meat
production, to increase quality of beef production,
to develop a genetically valuable nucleus and
recognized worldwide. It is desired to obtain a
birth weight of 35kg, average daily gain between
birth and weaning of 900 g for females and 1000 g
for males, weaning weight for heifers 220 kg and
for bulls 260 kg. Development of the program
breeding is carried out so that the Aberdeen Angus
breed evolves in the direction of the coming
requirements from farmers. The Aberdeen Angus
breed is the most widespread and appreciated beef
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cattle breed in the world. It is adapted to the
pedoclimatic conditions from our country. The
official performance control is carried out
according  with  international  regulations
established by ICAR commission and the aims is
to improve farm management and the genetic
evaluation of cattle record. The aim of this study
was the estimation the genetic parameters for
average daily gain from birth to 200 days and
Kleiber ratio in Aberdeen Angus breed with
maternal animal model for selection.

2. Materials and methods

The data were represented by records of 1206
cattle. The pedigree consisted in 1206 cattle with
records, 1203 dams and 154 sire from Aberdeen
Angus breed. The data were from Aberdeen
Angus Association for beef cattle.

The estimation of variance components and
genetic parameters was performed based on script
[1] using maternal animal model with the software
R3.5.1
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The maternal animal model was (Mrode and
Thompson, 2005) [2]:

y = Xb+Za+Wm+Spe+e

y = the vector of observations,

b = the vector of the fixed effects,

a = the vector of the random animal effects,

m= the vector of the random maternal genetic
effects,

pe = the vector of the permanent environmental
effects and

e = the vector of the random residual effects.

X, Z, W and S are the incidence matrices referring
to animal performance, to the fixed effects, to the
direct effects, the maternal effects and to the
permanent environmental effects.

It is assumed that:

a o4 o,4 0 0
m oc,A o4 0 0
var = s
pe 0 0 fo, O
e 0 0 0 o’

where:

A is the kinship matrix between animals;

1 is the identity matrix;

o%, is the additive genetic variance for the direct
effects,

o’m, the additive genetic variance for the maternal
effects,

oam, the additive genetic covariance between the
direct and maternal effects,

o’pe, is the variance due the
environmental effects,

o’e, is the variance of the residual error.

permanent

According to the objective of this paper the
following genetic parameters were estimated:

- the direct heritability ha>= c?a /op?, where
op? is the phenotypic variance

- the maternal heritability hm*= ¢’m /op?

- the covariance between direct and
maternal effects as proportion of the phenotypic
variance (cam/ op?)

- the total heritability (Wilham et al., 1972)
[3]

_ o’ +0.50. +1.50,,

2

o,

hy

where:

h’r is the total heritability, and o is the
phenotypic variance

The Kleiber ratio at 200 days was calculate with
formula

KRi= ADG/BW®>*100

ADG= average daily gain observed between initial
weight- birth weight and the weight at 200 days
BW= the body weight at 200 days

3. Results and discussion
In table 1 were presented the statistics for growth

traits, average daily gain and Kleiber ratio for
Aberdeen Angus cattle.

Table 1. The descriptive statistics for the studied traits

Trait Mean +standard Standard deviation Coefficient of variability
error (%)

Birth weight (kg) 29.954+0.142 4.952 16.53

Weight at 200 days (kg) 219.007+1.272 44.179 20.17

Average daily gain (kg/day) 0.945+0.006 0.223 23.66

Kleiber ratio (kg/kg®”) 1.645+0.004 0.146 8.914

Metabolic live weight at 200 days (kg)  56.718+0.245 8.529 15.037

The growth traits depend by the breed, individual,
nutrition. The average daily gain of calves from
birth to weaning depends the milk production of
COWS.

Madescu et al. (2022) reported a mean of 184.3 kg
at 7 months and average daily gain 799g/day in
Aberdeen Angus population.
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Bissembayev et al. (2023) reported the value for
birth weight in Aberdeen Angus 28.25 kg for
males and 27.18 kg for heifers and for weaning
weight 212.31 kg for bulls and 198.04 for heifers
and for average daily gain from birth to 210 days
879.56 g for bulls and 847 g for heifers from
Aberdeen Angus breed lower that the values
obtained in our study. Forster et al. reported
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higher mean for birth weight than in our study
34.58 kg, 33.69 kg for female and 34.66 kg for
males.

Nikolov et al. (2020) reported 31.6 kg for female
calves at birth, Jakubec et al. (2003) 29.22 and
Kolisnyk 26.5 kg for females and 29.4 kg for
males. For average daily gain in the first three
months 0.700-0.750 kg in the first three months
and 0.830-0.950 kg during 4-7 months was
reported by Nikolov et al. (2020). At 210 days
Jakubec et al. (2003) reported the mean weight
241.42 kg higher than in our study.

The direct breeding value of cattle from our study
ranged between -0.401 and 0.772 for average daily
gain and maternal breeding value ranged between
-0.191 and 0.243.

The direct breeding value of cattle for Kleiber
ratio ranged between -0.370 and 0.347 and
maternal breeding value ranged between -0.164
and 0.123. The direct breeding value for the best
cattle was presented in the table 3. The maternal
breeding value of the best cows for average daily
gain and Kleiber ratio was presented in the table 4.

The genetic parameters for average daily gain
from birth to 200 days and Kleiber ratio were
shown in table 5. Schenkel et al. (2004) reported
the heritability for average daily gain 0.35.
Crowley et al. (2010) reported the heritability for
average daily gain from 10 months to 12 months
0.27 and for Kleiber ratio 0.24 and maternal
heritability 0.03 for average daily gain and 0.06
for Kleiber ratio. Khobondo et al. (2022) reported
direct heritability for average daily gain at 205
days 0.27 and for Kleiber index at 205 days 0.13
in beef cattle. Matos et al. (2019) obtained a value
of direct heritability for the average daily gain
from birth to 205 days 0.21 and maternal
heritability 0.05 in Brahman cattle breed and for
Kleiber ratio direct heritability 0.19 and maternal
heritability 0.04. Mehrban et al. (2021) obtained
the heritability for Kleiber ratio 0.28. Koster et al.
(1994) reported heritability for Kleiber ratio from
birth to 205 days 0.218 in Hereford herd. El-Saied
et al. (2006) reported the direct heritability for pre-
weaning daily weight gain was 0.22 and maternal
heritability 0.18 in Charolais breed.

Table 2. The average performances for growth traits, average daily gain and Kleiber ratio for females and males

No. Birth weight Weight at 200 Average daily Metabolic Kleiber ratio
days gain (kg) body weight
Mean +standard error ~ 29.780+0.176 213.079+1.630 0.916+0.008 55.569+0.315 1.628+0.089
for females
Standard deviation 4.634 42.862 0.218 8.278 0.145
Coefficient of 15.562 20.115 23.862 14.897 8.905
variability
(%)
Mean +standard error ~ 30.188+0.235  226.961+1.970 0.983+0.009 58.26140.380 1.668+0.006
for males
Standard deviation 5.344 44.709 0.224 8.624 0.146
Coefficient of 17.704 19.699 22.838 14.803 8.75
variability
(%)
Table 3. The direct breeding value of the best cattle for average daily gain and Kleiber ratio in Aberdeen Angus
breed
No. Direct Breeding value of cattle for Direct breeding value of cattle for
Average daily gain (kg) Kleiber ratio
1 0.772 0.347
2 0.750 0.330
3 0.749 0.329
4 0.678 0.325
5 0.542 0.304
6 0.498 0.256
7 0.481 0.249
8 0.474 0.245
9 0.441 0.240
10 0.432 0.238
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Table 4. The maternal breeding value of the best cattle for average daily gain and Kleiber ratio in Aberdeen Angus

breed
No. Maternal breeding value of cattle for =~ Maternal breeding value of cattle for
average daily gain (g) Kleiber ratio
1 0.243 0.123
2 0.227 0.106
3 0.221 0.102
4 0.215 0.095
5 0.208 0.090
6 0.175 0.089
7 0.172 0.088
8 0.165 0.076
9 0.139 0.075
10 0.133 0.074

Table 5. Estimates of (co)variance components and genetic

parameters for average daily gain and Kleiber ratio for

Aberdeen Angus cattle breed

Item Average daily gain Kleiber ratio
o2 0.0129 0.054
’m 0.0048 0.002
Gam -0.002 -0.0009
e 0.034 0.0145
o 0.004 0.0019
op’ 0.059 0.024

c? 0.576 0.604
Gam/ Op> -0.033 -0.037
h? 0.218 0.219

hin? 0.082 0.081
Tam -0.293 -0.294
hr? 0.200 0.200

Table 6. The genetic correlation for average daily gain and Kleiber ratio

The genetic correlation between direct The genetic correlation between maternal
Item . .
breeding values breeding values
Average daily gain
Kleiber ratio 0.985 0.989

4. Conclusions

Aberdeen Angus breed had high average daily
gain and Kleiber ratio from birth to 200 days. The
direct heritability for average daily gain and
Kleiber ratio was moderate. The genetic
correlation between direct breeding values of
cattle and maternal breeding values for average
daily gain and Kleiber ratio was very high. For
improvement feed efficiency and meat production
in Aberdeen Angus breed must to select the cattle
with the best breeding values for average daily
gain and Kleiber ratio.
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