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ABSTRACT

Meat productivity and quality of beef are determined by a number of factors, including pedigree traits of
animals. Meat productivity is closely related to the biological patterns of their growth and development.
Considering the patterns that affect meat productivity enables effective growing and fattening of livestock
and obtaining commercially viable beef. To predict economically useful traits in beef cattle breeding,
interior indicators can be used, as they reflect the metabolic picture of the animal’s body. The research
studies in physiology and biochemistry of livestock aimed at revealing the persistent mechanisms of a
growing animal organism make them relevant. The article identifies a correlation between the interior
indicators and the fattening indicators of three experimental groups of steers. The main forecasting factors
of meat productivity indicators have been substantiated. Regression coefficients have been found and show
how much the live weight varies depending on the determining factors. Meat productivity predicting
procedures have been modeled with respect to the protein content in blood serum.

Keywords: live weight, beef cattle, productivity, breed, steers, genotypes
RESUMO

A produtividade e a qualidade da carne bovina sdo determinadas por diversos fatores, incluindo
caracteristicas de pedigree dos animais. A produtividade da carne tem relagéo intima com os padrdes
bioldgicos de seu crescimento e desenvolvimento. A consideracao dos padrdes que afetam a produtividade
da carne possibilita o crescimento e engorda eficazes dos rebanhos e a obtencdo de carne bovina
comercialmente viavel. Para prever caracteristicas economicamente Uteis na criacdo de gado de corte,
indicadores de interior podem ser usados, visto que refletem a imagem metabdlica do corpo do animal.
Tornam-se relevantes os estudos de pesquisa em fisiologia e bioquimica da pecuaria com o objetivo de
revelar os mecanismos persistentes de um organismo animal em crescimento. O artigo identifica uma
correlacdo entre os indicadores internos e os indicadores de engorda de trés grupos experimentais de
novilhos. Os principais fatores de previsdo dos indicadores de produtividade de carnes ja foram
comprovados. Coeficientes de regressdo foram encontrados e mostram 0 quanto 0 peso vivo varia em
funcdo dos fatores determinantes. Os procedimentos de predicdo da produtividade da carne foram
modelados em relagéo ao conteido de proteina no soro sanguineo.

Palavras-chave: peso vivo, gado de corte, produtividade, raga, novilhos, genétipos

INTRODUCTION Meat productivity and beef quality are determined

by a number of factors, including pedigree traits

One of the most relevant problems of animal of animals (Archer et al., 1999). Meat
husbandry in Russia is an increase in the productivity is closely related to the biological
production of meat, especially beef, as the most patterns of their growth and development (Gorlov
nutritious food product (Radjabov et al., 2017). et al., 2019a). Considering the patterns that affect
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meat productivity enables effective growing and
fattening of livestock and obtaining commercially
viable beef (KovacsnéKoncz et al., 2019).

Solving this problem is largely determined by
effective use of genetic potential of cattle breeds
(Dubovskova et al., 2019). Currently, highly
productive breeds of both domestic and foreign
origin have been expanded everywhere. Relevant
is the need to study the genetic potential of their
productivity. In the Southern Federal District, the
Kazakh white-headed and Kalmyk breeds of beef
cattle are considered promising (Abo-Ismail et al.
2013; Tagirov and Gizatova, 2009).

The purposes of scientific research studies were to
investigate productive characteristics of young
cattle of different genotypes and develop a
predictive model for fattening indicators based on
determining the correlation between the interior
indicators of steers and their live weight. To reach
the purpose, the following tasks were identified:

- to study the fattening qualities of young cattle of
different genotypes;

- evaluate some interior indicators of animals of
different genotypes;

- determine the direction and degree of correlation
between the biochemical parameters of blood and
meat productivity of young animals; and

- develop a predictive model of fattening
indicators of steers of different breeds based on
the correlation between the hematological and
biochemical parameters and the live weight.

MATERIALS AND METHODS

The authors confirm that the studies we publish
have been conducted in accordance with
internationally recognized ethical standards of the
Helsinki Declaration on clinical researches.

The experiment was conducted at OJSC
Shurupovskoye, Frolovskyrayon, the Volgograd
Region. There steers at the age of 10 months plus
were examined in three analogue groups, 10 heads
each. Group | included steers of the Kazakh
white-headed breed, Group Il included steers of
the Kalmyk breed, and Group Il contained their
crosses between Kalmyk cows anKazakh white-
headed production bulls. The experimental steers
were in the same conditions of feeding and
keeping, which made it possible to objectively
judge the features of their productivity.
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The experimental steer groups were housed
separately on an unchangeable bed of straw and
were free to walk in yards with mounts. The
young cattle were fed with an average daily live
weight gain of 1000g. The control slaughter of 18
months-old steers (3 heads from each group) was
conducted at the Agro-Invest meat processing
plant according to the traditional methodology.

Blood tests and biochemical analyses of meat
were carried out in the complex analytical
laboratory of the Volga research Institute for
production and processing of meat and dairy
products. Blood was taken from three steers from
each group when setting and removing from the
experiment from the jugular vein. The content of
shaped blood elements was determined by
counting them in the Goryaev chamber;
hemoglobin — using a hemometer; the rate of
erythrocyte sedimentation (ESR) - by the
Panchenkov method,; total protein in blood serum-
by the refractometric method, and its fractions -
by electrophoresis; calcium-by the De Waard
method, phosphor-RA - by the Briggs
colorimetric method.

In the course of our studies, the correlation
between the morphological and biochemical
blood parameters and the live weight of
experimental steers of different genotypes was
calculated at different age periods. The correlation
between the indicators was determined by
calculating the correlation coefficients, with the
Student criterion applied. The linear correlation
coefficients were evaluated from -1 to +1. The
correlation between the parameters can be loose
and close. Their criteria are graded on the
Cheddock scale:

0.1 <rxy< 0.3: loose;0.3<rxy< 0.5: moderate;0.5
<rxy< 0.7: noticeable;0.7 <rxy< 0.9: close;0.9
<rxy< 1: very close.

To model and predict the productivity of steers, it
is necessary to establish the nature and value of
the correlation between the blood proteins of
experimental 10-month-old steers and the live
weight of 18-month-old steers. Given that the
close correlation between the contents of
erythrocytes, hemoglobin, total protein and blood
albumin of 10-month-old steers (factors X) and
the live weight of 18-month-old steers (effective
indicator Y) was stable and significant, we could
develop a model of fattening indicators by the
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linear regression equation: Y = a +bX. The
regression coefficient b showed the mean change
in the effective indicator (in units of indicators Y)
with an increase or a decrease in the value of
factor X per unit.

The model of the dependence of the live weight
on the morphological and biochemical blood
parameters of experimental steers in Group | is
represented by the following multiple regression
equation: Y = 156.12 + 2.5X; + 5.4X;, + 2.11 X3+
2.78X4, whereX; is the erythrocytes, X; is the
hemoglobin, Xs is the total protein, and X4 is the
albumin, with a multiple correlation coefficient of
R = 0.99; and standard error of 0.05; the
significance of P>0.99; and the mean
approximation error of 5.5%. The regression
model is considered to be well-developed and
accurately describes the correlation between the
indicator and the effective trait, if the average
approximation error does not exceed 10%.

Modeling found a multiple regression equation
for Group Il steers. Thatis Y =-151.21 + 5.2X; +
39X+ 63Xzt 3.21Xswith  the multiple
correlation coefficient R=0.99 and standard error
of 0.65; the significance of P>0.99; and the mean
approximation error of 6.1%. Their dependence
model of the live weight on the serum proteins is
represented by the following multiple regression
equation: Y = 87.2 + 5.6X;1 + 2.84X; + 3.3X3+
1.14Xa.

The multiple correlation coefficient R was 0.99,
with a standard error of 4.4. The significance of
the correlation coefficients was checked
according to the Student criteria and reached

P>0.95, the mean approximation error was 6.7%.
The material obtained was  processed
biometrically. The digital experimental data were
processed by the variation method for the
statistical difference between indicators compared
using Student's test adopted in biology and
livestock technology, with the MicrosoftExel
software package being applied. The significance
of the processed data is noted with corresponding
designations* P<0.05; ** P <0.01; and ***
P<0.001.

RESULTS

At the beginning of the experiment, 10-month-old
steers in all 3 groups differed in terms of their live
weight. Group I11 steers exceeded steers in Groups
I and Il by 33.1kg (11.5%, P<0.001) and 55.3kg
(19.2%, P<0.001), respectively. At the end of the
experiment, at the age of 18 months, all
experimental steers also had different live weight
(Figure 1). Group 11 steers exceeded their peers
in Groups | and 1l by 15.2kg (2.9%, P<0.001) and
65.2kg (12.4%, P<0.001), respectively.

The live weight’s behavior during animals’
development can be controlled by their overall and
average daily gains (Table 1).The data in the table
show that the overall live weight gains were
significantly higher by 27.9kg (11.0% (P<0.01))in
Group | than in Group Il and by 17.89kg (7.0%
(P<0.01)) than in Group I1I for the entire period of
fattening. The highest over all gains were
recorded in Group | steers at the age of 13-14
months, in Group Il steers at the age of 15-16
months, and in Group |11 steers at the age of 15-
17 months.

Table 1. Overall and average daily live weight gains of experimental steers,kg

Group
Age | ] 1"
period, Kazakh white-headed Kalmyk Cross
months overall average daily overall average daily overall average daily
gain,kg gain, g gain,kg gain, g gain,kg gain, g
10-11 30.4+1.02 980.64+12.82 28.52+1.21  920.0£10.5 28.83+1.34 930.01+11.14
11-12 30.6+£1.17 1016.99+11.34 28.29+41.01 939.99+9.52 28.5+0.45 950.0+£10.63
12-13 31.9+0.96 1029.04+10.25 29.45+1.32 950.0+11.06 30.4+1.20 980.65+9.81
13-14 36.6+1.22 1180.6649.73  30.07+1.09 969.99+12.32 31.65+1.18 1020.97+8.53
14-15 35.1+1.60 1169.99+10.82 29.4+1.72  980.01+9.34 31.5+1.34 1049.99+9.25
15-16 35.740.85 1151.62+12.03 31.0+1.27 1000.01+10.9 33.4+1.06 1077.42+10.83
16-17 35.1+0.97  1170.0+9.42 30.941.08 1030.0+10.71 33.9+1.10 1130.02+11.32
17-18 18.67+1.40 1100.0+11.63 18.57+1.20 1092.40+9.42 18.00+1.06 1058.80+8.64
10-18 254.0740.96 1099.9410.35 226.17+1.09 979.09+10.5 236.184+1.0 1022.449.89
Arq. Bras. Med. Vet. Zootec., v.72, n.6, p.2279-2287, 2020 2281
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The lowest overall gains were observed in all
experimental steers aged 17-18 months. The
highest values of the average daily live weight
gain, characterizing the development intensity,
were registered in Group | steers aged 13-14
months, in Group Il steers aged 16-18 months and
in Group Il steers aged 16-17 months. The

control slaughter results of steers at the age of 18
months showed their high meat productivity in all
experimental groups (Table 2). However, steers in
Groups | and Il were characterized by higher
slaughter grades. It was from young animals of
these groups that more heavy carcasses were
obtained in comparison with steers of Group II.

Table 2. Control slaughter results of experimental steers (M+m)

Group
. |
Indicator . Il 1l
KaZﬁIg: d\év: fte- Kalmyk Cross
Live weight, kg 508.67 £5.2 458.67 + 10.7 524.0 + 18.7
Pre-slaughter live weight, kg 490.0+5.8 440.0+10.4 506.0 + 18.1
Transportation losses, kg 18.67 £ 0.7 18.67+0.3 18.0+ 0.6
Carcass weight, kg 279.75+2.9 24198 £5.3 303.69 +£12.2
Carcass yield, % 57.09+0.1 55.0+£0.2 60.0+£0.3
Weight of internal fat, kg 8.97+£0.3 19.8+ 0.6 17.53+25
Internal fat yield, % 1.83+0.1 45+0.01 344+04
Slaughter weight, kg 288.76 £ 2.8 261.02 £5.2 301.02+11.1
Slaughter yield, % 58.93+0.1 59.33+0.3 59.49 + 0.2
Weight of skin, kg 31.33+2.2 23.67+1.3 2833+ 1.7
Skin yield, % 6.40+ 0.5 5.37+0.2 5.60+0.2
Share of internal fat in carcass, % 3.21+0.1 8.74+0.7 573+0.6
Kidney suet, kg 293+0.1 4.87+0.2 87.7+12
Kidney suet yield, % 0.60+0.0 1.11+0.1 1.72+0.2

With respect to the carcass weight, steers in
Groups I and I11 significantly exceeded their peers
in Group Il by 37.77kgor 13.5% (P<0.05) and
61.71kg or 20.3% (P<0.001), respectively. Group
111 steers had a higher carcass yield; crossbreeds
significantly exceeded their peers of Kazakh
white-headed breed by 23.94kg or 7.9%
(P<0.001).A similar picture was observed in
terms of the carcass yield, i.e., Kazakh white-
headed and cross breeding steers exceeded the
Kalmyk steers by 2.09 and 5.0%, respectively.
According to the weight of internal fat, steers in
Groups Il and 111 had higher indices than animals
in Group | by 10.83 and 8.56kg, respectively.

Hematological indicators of steers at the
beginning and at the end of the experiment are
shown in Table 3. The table shows that the values
of some hematological parameters were within the
physiological norm. The experiment found that all
hematological parameters changed with age. The
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values of erythrocytes and hemoglobin increased
slightly with age but the leukocytes content in
blood had a trend to decrease with age.

The analysis of the protein composition of blood
in experimental animals indicated a higher total
protein content of animals in Groups | and IlI
(Table 4). Table 4 shows that the age induced an
increase in total protein in serum. During the
experiment, the lowest total protein content in
blood serum was registered in Group Il steers at
the age of 10 months (82.28+2.36 g/L). Moreover,
this indicator compared in steers of different
genotypes showed higher values of total protein in
Group I in the initial period of fattening. The
Group 111 steers at 10 months of age had the most
intense albumin fraction synthesis of 37.82+1.08.
The content of globulins that perform the function
of immunobiological resistance in the body also
increased with age.

Arq. Bras. Med. Vet. Zootec., v.72, n.6, p.2279-2287, 2020
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Table 3. Hematological indicators of steers during experiment

Indicator Kazakhwhite-headed Kalmyk Cross
10 months
Erythrocytes, 10%%/L 5.98+0.21 6.27+0.11 6.21+0.17
Leukocytes, 10%/L 8.31+1.16 9.49+1.18 8.48+ 1.25
Hemoglobin, g/L 116.67+ 3.51 116.33+2.95 115.00+2.11
18 months
Erythrocytes, 10%%/L 6.64+0.19 6.86+ 0.18 6.65+ 0.11
Leukocytes, 10%/L 6.27+1.14 6.80+ 1.51 6.42+1.1
Hemoglobin, g/L 124.67+3.11 123.33+2.91 122.00+2.78
Table 4. Biochemical blood parameters of experimental steers
Group
Indicator | 1 1l
Kazakh white-headed Kalmyk Cross
10 months
Total protein, g/L 83.64+2.22 82.28+2.36 85.38+2.23
Albumins, g/L 36.21+1.18 35.11+1.15 37.82+1.08
Globulins, g/L 47.43+1.17 47.14+1.12 47.56+1.09
18 months
Total protein, g/L 84.87+2.34 83.94+2.32 86.72+2.21
Albumins, g/L 36.97+1.18 36.19+1.12 38.83+1.11
Globulins, g/L 47.90+2.15 47.75+2.11 47.89+2.01

Our studies established a positive correlation
between the morphological and biochemical
blood parameters and the live weight of
experimental steers aged 10 months (Table 5).
Our study established a high positive correlation
between the productivity of steers and the content
of hemoglobin and erythrocytes in their blood.
The correlation coefficient (g) between the
indicators such as the erythrocyte value in blood
and the live weight of steers at the age of 10
months amounted to 0.59; 0.58; and 0.62. A
higher correlation was registered between the

hemoglobin and the productivity index. In terms
of groups, the correlation coefficient between the
hemoglobin content and the live weight amounted
to 0.63; 0.64 and 0.71, with the correlation
between the live weight and leukocytes being
loose and the correlation coefficients being
insignificant. At the same time, there was
observed a general pattern that showed a close
positive correlation between the contents of total
protein and albumins and the live weight; and a
loose positive correlation between the content of
globulins and the live weight.

Table 5. Correlation coefficients between the morphological and biochemical blood parameters and the live

weight of 10-month-old steers

Indicator | Grﬁup m
Erythrocytes,10%%/L 0.59 0.58 0.62
Leukocytes, 10%/L 0.14 0.18 0.11
Hemoglobin, g/L 0.63 0.64 0.71
Total protein, g/L 0.66 0.55 0.57
Albumins, g/L 0.65 0.61 0.71
Globulins, g/L 0.05 0.08 0.07

Similar results were obtained in the analysis of
correlation between the morphological and
biochemical blood parameters and the live weight

Arg. Bras. Med. Vet. Zootec., v.72, n.6, p.2279-2287, 2020

of experimental steers at the age of 18 months
(Table 6).A moderate correlation was found
between the contents of hemoglobin and
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erythrocytes and the live weight; and a loose
correlation  with unreliable  correlation
coefficients was revealed between the live weight
and the leukocytes of steers at the age of 18
months. The study also established the closes
thighly significant correlation (P>0.99) between

the contents of total protein and albumin and the
live weight during all growth periods of young
cattle. The globulin fraction of proteins was
insignificantly correlated with the live weight of
steers in different periods of growth (P>0.99).

Table 6. Correlation coefficients between the morphological and biochemical parameters of blood and the

live weight of 18-month-old steers

. Group
Indicator | I m
Erythrocytes,10%/L 0.58 0.59 0.62
Leukocytes, 10%/L 0.02 0.07 0.08
Hemoglobin, g/L 0.65 0.59 0.68
Total protein, g/L 0.57 0.59 0.65
Albumins, g/L 0.63 0.74 0.69
Globulins, g/L 0.01 0.05 0.09

The correlation coefficient (g) between the
erythrocytes of 10-month-old steers and the live
weight of 18-month-old steers amounted to 0.47;
0.55; and 0.64 (Table 7). A higher correlation was
established between the content of hemoglobin
the productivity index. The correlation coefficient
between the hemoglobin content and the live
weight amounted to 0.53; 0.55 and 0.63; the
correlation between the live weight and

leukocytes was loose. The correlation coefficients
between the total blood protein of 10-month-old
steers and the live weight of 18-month-old steers
in all the studied groups were high, i.e., 0.69, 0.62,
and 0.65 (P>0.99);a close correlation was
observed with respect to albumins, i.e., 0.67, 0.57,
and 0.66 (P>0.99). There was a loose correlation
between the serum globulins of experimental
steers of different genotypes.

Table 7. Correlation coefficients between the morphological and biochemical blood parameters of 10-
month-old steers and the live weight of 18-month-old steers

Indicator | Grlolup i
Erythrocytes,10%%/L 0.47 0.55 0.64
Leukocytes, 10%/L 0.12 0.17 0.12
Hemoglobin, g/L 0.53 0.55 0.63
Total protein, g/L 0.69 0.62 0.65
Albumins, g/L 0.67 0.57 0.66
Globulins, g/L 0.12 0.06 0.08

The resulting pairwise linear regression
coefficients (P>0.99) are presented in Table 8.The
regression coefficient between the morphological
blood elements of 10-month-old steers and the live
weight of 18-month-old steers showed that an
increase in the erythrocytes content in blood can
indicate 3.82kg of the live weight gain in steers in
Group I; 352 and 3.45kginGroups Il and Il
respectively. The regression coefficient between the
blood proteins of 10-month-old steers and the live
weight of 18-month-old steers showed thata 0.1g/L
increase in the total protein content in blood
indicated 3.24kg of the live weight gain of steers in
Group I; 353 and 2.92kginGroups Il and IlI,
respectively. The analysis enabled obtaining a

2284

multiple linear regression equation for steers in all
groups.

The equation was significant (P>0.99) and showed
the dependence of the effective trait Y—the live
weight of experimental steers at the age of 18
months—on the indices of erythrocytes,
hemoglobin, total protein and serum albumins of
steers at the age of 10 months. The regression model
obtained can be used in predicting the productivity
and selection. The erythrocytes, hemoglobin, total
protein and serum albumins are also the main factors
that had a significant effect on the live weight gain
in Group 111 steers.

Arq. Bras. Med. Vet. Zootec., v.72, n.6, p.2279-2287, 2020
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Table 8. Regression coefficients between the morphological and biochemical blood parameters of 10-
month-old steers and the live weight of 18-month-old steers

Indicator Regression coefficient
I I 11
Erythrocytes,10%%/L 3.82 3.52 3.45
Leukocytes, 10%/L 0.03 0.01 0.02
Hemoglobin, g/L 3.62 3.94 3.88
Total protein, g/L 3.24 3.53 2.92
Albumins, g/L 5.31 5.52 5.18
Globulins, g/L 0.02 0.07 0.09
DISCUSSION decrease with age, with the superior values being

Over the period from 10 to 18 months of age, the
average daily gain of experimental steers
averaged 1099.9£10.35 g in Group |,
979.09£10.50 in Group 11, and 1022.4 £9.89 g in
Group Il1. Group | steer exceeded their peers in
Group 11 by 120.8 g (11.0%, P<0.05) and in Group
Il by 77.5 g (7.0%, P<0.001). Consequently, the
steers of Kazakh white-headed breed and their
crosses had the highest growth intensity among
the breeds studied.

The study of the growth and development
characteristics of young cattle established
different patterns in their live weight, overall and
average daily gains with respect to the age. The
differences in the growth intensity of
experimental steers can be explained by the
specific metabolism in crossbreed animals due to
the heterosis effect and hereditary traits of the
Kazakh white-headed breed (Crowley etal., 2011;
Doyle et al. 2020; Gorlov et al., 2019b). The
carcass yield of crossbreeding steers was by
2.91% higher than that of Kazakh white-headed
steers. The share of internal fat in carcass was also
higher by 5.53 and 2.52% in animals of Groups Il
and Il compared to Group 1.

Interior indicators are known to characterize the
level of animal productivity and their natural
resistance; they are also of great importance for
the development of tests to assess steers’ breeding
and productive qualities (Gorlov et al., 2016a).
The growth intensity of steers is driven by the
corresponding metabolism activity that can be
objectively assessed by a blood test (Gorlov et al.,
2016a). The wvalues of erythrocytes and
hemoglobin increased slightly with age. This was
probably due to the voltage of oxidative processes
in the animal organism during the period of their
maximum growth intensity (Kadarmideen, 2014).
The leukocytes content in blood had a trend to

Arg. Bras. Med. Vet. Zootec., v.72, n.6, p.2279-2287, 2020

registered in Kalmyk, which was explained due to
their better adaptability to environmental
conditions (Apaoblaza et al., 2020).

Increased contents of erythrocytes and
hemoglobin in blood of animals indicated a high
level of metabolism in their organisms, which was
caused by a direct correlation between the
morphological blood parameters and the live
weight gain. An important component of the
animal’s blood is protein and its fractions.
Proteins of blood plasma perform various
functions. Being in close binding with proteins of
various tissues, they react very subtly to
physicochemical changes in animal organs. The
protein metabolic imbalance in tissues has a
considerable effect on the composition of blood
proteins (Conroy et al., 2020; Gorlov et al., 2014).

With age, total protein concentration increased
regardless of the genotype and amounted to
84.87+2.34, 83.94+2.32 and 86.72+2.21g/L by 18
months, which was higher than the initial level by
1.47; 2.01; and 1.56%. This can be explained by
the change and restructuring of the functions
regulating mechanisms by steroid hormones
during puberty (Velmatov et al., 2018). By the age
of 18 months compared to the previous period,
there was an increase in the albumin fraction
concentration by 2.09; 3.07 and 2.67%,
respectively. In our opinion, the increase in serum
albumin occurred due to the active mobilization
of the body reserves of young cattle and provided
the targets of metabolism in the context of the
growth and development of animals (Roudbari et
al., 2020).

The comparative analysis revealed lower
concentrations of globulins of steers at the age of
18 months in Group Il. The morphological and
biochemical analysis established the
physiological norm of all changes in the blood
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composition. Their higher value, as a rule, was
accompanied by an increase in the growth
intensity of animals in certain age periods. Thus,
the research results indicated good prospects of
creating crossbreeds between the Kazakh white-
headed and Kalmyk breeds, as these breeds have
a high genetic potential for high meat productivity
(Arthur et al., 2001).The correlation between the
morphological and biochemical blood parameters
and the live weight of experimental steers of
different breeds at different ages had significant
difference. A higher and more significant
correlation coefficient between the globulins and
the live weight was found in Group Il steers,
which may indicate the predominance of lipid
metabolism over the protein one (Berry and
Crowley, 2012; Gorlovet al., 2019a).

The analysis of the data obtained indicated a
positive correlation between the live weight and
the morphological indicators at different values of
correlation. The study showed that the content of
morphological elements and proteins in blood
probably reflected the potential of steers to
accumulate body weight and can be considered a
criterion of the body’s metabolism (Silva-Vignato
et al., 2017; Komandzhaev et al., 2015). The
study found that the regression coefficient
between the contents of leukocytes and globulins
and the live weight had lower values, and the
regression coefficient between the contents of
erythrocytes, hemoglobin, total protein and blood
albumins and the live weight had higher values, so
we can assume that their effect on the effective
indicator was significant. Thus, we identified and
substantiated the main parameters that had the
greatest impact on meat productivity of
experimental steers of different genotypes. These
are erythrocytes, hemoglobin, total protein and
serum albumins.

CONCLUSION

The obtained correlation between some interior traits
and fattening indicators, in our opinion, makes it
possible to use the identified close correlation as
markers in the selection of cattle to increase the level
of their meat productivity.

ACKNOWLEDGMENTS
The research study proposed was conducted under

the grant of the Russian Science Foundation No. 19-
76-10010 “Scientific and practical justification for

2286

increasing the efficiency of intensification of
livestock production in the arid conditions of the
Russian Federation”, NIIMMP.

REFERENCES

ABO-ISMAIL, M.K.; MJ. KELLY, E.J;
SQUIRES, K.C.et al. ldentification of single
nucleotide polymorphisms in genes involved in
digestive and metabolic processes associated with
feed efficiency and performance traits in beef
cattle. J. Anim. Sci., v.91, p.2512-2529, 2013.

APAOBLAZA, A.; GERRARD, S.D,;
MATARNEH, S.K.Muscle from grass- and grain-
fed cattle differs energetically. Meat Sci., v.161,
p.107996, 2020.

ARCHER, J., RICHARDSON, E.; HERD, R,;
ARTHUR, P. Potential for selection to improve
efficiency of feed use in beef cattle: a review.
Aust. J. Agric. Res., v.50, p.147-162, 1999.

ARTHUR, P.J.; ARCHER, D.; JOHNSTON, R. et
al. Genetic and phenotypic variance and
covariance components for feed intake, feed
efficiency, and other postweaning traits in Angus
cattle. J. Anim. Sci., v.79, p.2805-2811, 2001.

BERRY, D.P.; CROWLEY, J.J. Residual intake
and body weight gain: a new measure of
efficiency in growing cattle. J. Anim. Sci., v.90,
v.109-115, 2012.

CONROQY, S.; DRENNAN, M.; KENNY, D.;
MCGEE, M. The relationship of various muscular
and skeletal scores and ultrasound measurements
in the live animal, and carcass classification
scores with carcass composition and value of
bulls. Livest. Sci., v.127, p.11-21, 2010.

CROWLEY, J.R.; EVANS, N.M.C.; HUGH, T. et
al. Genetic associations between feed efficiency
measured in a performance test station and
performance of growing cattle in commercial beef
herds. J. Anim. Sci., v.89, p.3382-3393, 2011.

DOYLE, J.L.D.P.; BERRY, R.F.; VEERKAMP,
T.R. et al. Genomic regions associated with
muscularity in beef cattle differ in five contrasting
cattle breeds. Genet. Sel. Evol., v.52, p.1-18,
2020.

DUBOVSKOVA, M.P.; M.I. SELIONOVA, L.N.
et al. Use of genetic markers of meat productivity
in breeding of Hereford breed bulls. Conf. Innov.
Agric. Rural Dev., v.341, p.1-9, 2019.

Arq. Bras. Med. Vet. Zootec., v.72, n.6, p.2279-2287, 2020


https://apps.webofknowledge.com/OutboundService.do?SID=C2m1XaTrqEnPzLTmbmD&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=6064938
https://apps.webofknowledge.com/OutboundService.do?SID=C2m1XaTrqEnPzLTmbmD&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=30871200
https://apps.webofknowledge.com/OutboundService.do?SID=C2m1XaTrqEnPzLTmbmD&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=30871200
https://apps.webofknowledge.com/OutboundService.do?SID=C2m1XaTrqEnPzLTmbmD&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=2208403
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=42&SID=C2m1XaTrqEnPzLTmbmD&page=4&doc=34
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=42&SID=C2m1XaTrqEnPzLTmbmD&page=4&doc=34
javascript:;
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C2m1XaTrqEnPzLTmbmD&search_mode=CitedFullRecord&isickref=WOS:000512089200001
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C2m1XaTrqEnPzLTmbmD&search_mode=CitedFullRecord&isickref=WOS:000512089200001
https://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=C2m1XaTrqEnPzLTmbmD&search_mode=CitedFullRecord&isickref=WOS:000512089200001

Productivity of steers...

GORLOV, L.F.; FEDUNIN, A A.; RANDELIN,
D.A.; SULIMOVA, G.E. Polymorphisms of bGH,
RORC, and DGAT1 Genes in Russian Beef Cattle
Breeds. Russ. J. Genet., v.50, p.1448-1454, 2014.

GORLOV, LF; SHAHBAZOVA, O.P;
RADJABOV, R.G. et al. Using a resistance index
model for breeding work on the adaptive ability of
cows. Res. J. Pharm. Biol. Chem. Sci., v.10,
p.1460-1467, 2019a.

GORLOV, ILF.; SLOZHENKINA, M.l;
RANDELIN, A.V. et al. The relationship between
different body types of Kalmyk steers and their
raw meat production and quality. Iran. J. Appl.
Anim. Sci., v.9, p.217-223, 2019b.

GORLOV, ILF.; SLOZHENKINA, M.l;
RANDELIN, A.V. et al. Features of growth,
development and meat productivity of steers of
Kazakh white-headed breed of different
genotypes. Dairy Beef Cattle Breed., v.3, p.10-13,
2016a.

KADARMIDEEN, H.N. Genomics to systems
biology in animal and veterinary sciences:
Progress, lessons and opportunities. Livest. Sci.,
v.166, p.232-248, 2014.

KOMANDZHAEV, A.N.; KOMANDZHAEV,
E.A. GORYAEV, M.S. The directions of the
development of the Kalmyk Nomadic economy in
the late XlIX-early XX centuries. Biosci.
Biotechnol. Res. Asia, v.12, p.2837-2844, 2015.

Arg. Bras. Med. Vet. Zootec., v.72, n.6, p.2279-2287, 2020

KOVACSNE KONCZ, N.; BERI, B.; DEAK,
B.A. et al. Meat production and maintaining
biodiversity: Grazing by traditional breeds and
crossbred beef cattle in marshes and grasslands.
Appl. Veg. Sci., v.23, p.139-148, 2019.

RADJABOV, R.G.; IVANOVA, N.V. Modern
state and tendencies of development of meat cattle
breeding of Russia. Pol. Online Sci. J. Kuban
State Agr. Univ., v.8, p.1-22, 2017.

ROUDBARI, Z.; COORT, S.L.; KUTMON, M. et
al. Identification of biological pathways
contributing to marbling in skeletal muscle to
improve beef cattle breeding. Front. Genet., v.7,
p.1370, 2020.

SILVA-VIGNATO, B., L.L. COUTINHO,
A.S.M. CESAR, M.D. et al. Comparative muscle
transcriptome associated with carcass traits of
Nellore cattle. BMC Genom., v.18, p.506, 2017.

TAGIRQV, K.; GIZATOVA, N.V. Factors which
influence on meat productivity of beef young
cattle. VestnikMyasnogoSkotovodstva, v.2, p.164-
171, 2009.

VELMATOV, A.; VELMATOQOV, A.; AL-ISAWI,
A.AH.; TISHKINA, T.; NEYASKIN, N. Meat
production by steers of different geotypes. Irag. J.
Agric. Sci., v.49, p.71-77, 2018.

2287





