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SUMMARY

The paper presents results of body weight and basic measurements of black-motley breed calves born at the 000 “Priamurye” dairy
complexin the Tambov Rayon, the Amur Oblast in 2017. The animals were selected using the analogous pair method taking into account
their age, body weight and health status. Three groups of six-month old animals were formed: one control group and two experimental
groups with 10 animals in each. The housing conditions were similar in all the groups. Based on the obtained data on the amount of
nutrients consumed and excreted with feces, the digestibility coefficients of crude protein, crude fat, nitrogen-free extracts and crude
fiber —animal feeding nutrients used at the farm — were determined. The calves in the control group were fed the basic diet adopted in
the farm, the animals in the first experimental group were fed the basic diet with addition of normalized trace elements (iodine, cobalt
and selenium) in mineral form, the animals in the second experimental group were given the same trace elements in organic form. The
experiment lasted for 180 days. The investigation revealed that the highest body weight and daily average growth values were observed
in the second experimental group. Similar results were obtained with regard to increasing nutrient digestibility coefficients. Thus, the
positive effect of trace elements in organic form on growth and development of calves was proved.
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INTRODUCTION

Well-balanced mineral nutrition is a key factor of ani-
mal health maintenance. Amur Oblast belongs to a bio-
geochemical region with a dramatic deficiency of several
trace elements, in particular iodine, selenium and cobalt,
in the biosphere. lodine and selenium deficiencies are over
80-90%, and cobalt deficiency is 70% [3, 7].

Vital trace elements influence the functions of hemat-
opoietic organs and endocrine glands, gastrointestinal
microbiota; they are involved in the formation of fer-
ments and hormones; facilitate vitamin B, and E synthesis,
thereby regulating metabolism; have an indirect impact
on protective response of the animal body [6, 8].

A chronic deficiency of trace elements results in low
reproduction, birth of unviable young stock, premature
culling of animals, decrease in animal performance and
animal product quality [2, 4].

Nutrition, which is insufficient or not balanced with
dietary need of animals for major nutrients, inflicts sig-
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nificant economic losses on animal industry and causes
various diseases. Consequently, appropriate young stock
feeding with high quality feeds and necessary feed addi-
tives helps to optimize all body processes, has a positive
effect on growth, development, reproduction and perfor-
mance as well as on the quality of products derived from
animals [1,9-111.

In connection therewith, the experiment goal was to
study the effect of different forms of iodine, cobalt and
selenium on growth, development and metabolism of
young cattle.

MATERIALS AND METHODS

The experiment was conducted in black-motley calves
at the OO0 “Priamurye” dairy complex located in Tambovs-
ky Rayon, Amur Oblast, in 2017.To carry out a scientificand
economic experiment using the analogous pair method,
taking into account age, body weight and health status,



Table 1
Changes in the calves’ body weights within the experiment (M = m)

Body weight, kg
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Number Average daily As %
of animals at the beginning atthe end growth, g to control group
of the experiment of the experiment
Control group 10 146.4 + 0.42 2433+0.48 538.3 100
Experimental group 1 10 146.2 + 0.46 247.6 +1.63* 563.3 104.6
Experimental group 2 10 146.0 £0.44 252.7 +£0.75%** 592.7 110.1

*p < 0.05; % p < 0.01;** p < 0.001.

three groups of six-month-old animals were formed:
one control group and two experimental groups, 10 ani-
mals per group. Control group calves were fed the basic
diet used at the complex; iodine, cobalt and selenium

in mineral form were added to the diet of experimental

group 1; the calves of experimental group 2 were given

the same trace elements in organic form. Other housing

conditions were similar for all the groups of young cattle.
The calves at the age of nine months were measured ac-
cording to Ye. Ya. Borisenko (2012). The experiment lasted

for 180 days. Upon completion of the experiment feed

digestibility was determined using national standards, di-
gestibility coefficients were calculated (A. P. Kalashnikov,
2003, N. G. Makartsev, 2012). Average daily growth was

estimated (N. A. Kravchenko, 1963). Experimental findings
were mathematically processed with Microsoft Excel pro-
gramme, statistical significance of the results was deter-
mined with Student’s test (t-criterion) [5].

RESULTS AND DISCUSSION

At the end of the experiment on effect of trace elements
in mineral and organic forms on calves’bodies the highest
average daily growth value was recorded in experimental
group 2; it was 5.0-9.2% higher than similar values in the
control group and experimental group 1.

The body weight of the calves in experimental group 1
was 4.6% and 10.1% higher than that of the calves in

Table 2
Basic measurements of the calves at the age of 9 months (M + m)

Parameter, cm

Control group

control group and experimental group 2, respectively
(see Table 1). The analysis of body weight values in the
experimental groups revealed that the mentioned value
in experimental group 2 had statistically increased by
2.05% (p < 0.05) as compared to that of experimental
group 1.

Nine-month-old calves of experimental group 2 dem-
onstrated higher growth rates and better development
as confirmed by the animals’ measurements (see Table 2).

Measurements in experimental group 1 were higher
than those in the control group. In particular, withers
height was statistically 1.9% higher (p < 0.01), rump
height - 1.6% (p < 0.01), diagonal body length - 1.3%
(p <0.01), chest width behind the shoulder blades - 13.5%
(p <0.001), chest depth - 2.4% (p < 0.01), chest girth - 2.5%
(p<0.001), hook bone width —4.7% (p < 0.05), thurl width -
3.5% (p < 0.05). Such measurements as ischial tuberosity
width and metacarpus circumference in experimental
group 1 were 4.0% and 51.2% higher, respectively, as com-
pared to the same measurements in the control group, but
they were statistically insignificant.

All measurements made in experimental group 2
were statistically superior as compared to those made
in the control group: withers height was 3.5% higher
(p < 0.001), rump height - 2.8% (p < 0.001), diagonal
body length - 3.3% (p < 0.001), chest width behind the
shoulder blades— 15.4% (p < 0.001), chest depth - 3.9%

Experimental group 1 Experimental group 2

Withers height 102.8 +0.45 104.8 £ 0.49** 106.4 + 0.40%**
Rump height 106.1+0.30 107.9 £ 0.39** 109.1+0.31%**
Diagonal body length 116.5+0.39 118.1+£0.35%* 120.4 +0.36***
Chest width behind the shoulder blades 311032 35.3 £0.30%** 35.9£0.23***
Chest depth 45.2+0.24 46.3 £0.32%* 47.0 £0.28%**
Chest girth 137.0+0.28 140.4 + 0.49%** 141.4 +0.46***
Hook bone width 32.1+0.44 33.6£0.39% 35.0 £ 0.31%%*
Thurl width 340+0.39 352+031% 36.1+0.32%**
Ischial tuberosity width 22.0+0.41 23.1+0.27 243 £0.37%%*
Metacarpus circumference 16.0+0.29 16.2+0.31 16.8 +0.28%

* < 0.05; % p < 0.01; *** p < 0.001.
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Table 3
Nutrient digestibility coefficients (M = m)

Coefficient, % Control group Experimental group 1 Experimental group 2
Crude protein 63.5+0.33 65.7 £ 0.35%** 66.9 +0.41%**
Crude fat 56.3 +0.68 58.4 £ 0.74* 60.6 £ 0.72%**
Crude fiber 34.1+0.69 37.2+0.84* 39.4 £0.77%*
Nitrogen-free extractable substances 78.8+0.97 81.1+0.89 833111

*p < 0.05; % p < 0.01; p < 0.001.

(p < 0.001), chest girth- 3.2% (p < 0.001), hook bone
width -5.7% (p < 0.001), thurl width - 6.2% (p < 0.001),
ischial tuberosity width — 9.4% (p < 0.001), metacarpus
circumference - 5% (p < 0.05).

Statistically significant increase in the following meas-
urements was identified when the measurements of ex-
perimental group 2 were compared to those of experimen-
tal group 1: withers height - by 1.52% (p < 0.05), rump
height - by 1.11% (p < 0.05), diagonal body length - by
1.94% (p < 0.001), hook bone width - by 4.16% (p < 0.05),
ischial tuberosity width — by 5.19% (p < 0.01). Other meas-
urements of experimental group 2 calves were also higher
than those of experimental group 1 calves. In particular,
chest width behind the shoulder blades increased by
1.69%, chest depth - by 1.51%, chest girth — by 0.71%, is-
chial tuberosity width — by 2.55%, metacarpus circumfer-
ence - by 3.70%, but those measurements were statisti-
cally insignificant.

In order to determine the digestibility and utilization
rate of nutrients included in the diet, a digestion trial was
conducted.

It was found that the nutrient digestibility coefficients
in the experimental groups were higher as compared to
the control group. The following coefficients were statisti-
cally different in experimental group 1: crude protein di-
gestibility increased by 3.46%, crude fat digestibility - by
3.73%, crude fiber digestibility — by 9.09%. The digestibil-
ity coefficient of nitrogen-free extractable substances was
2.91% higher (statistically insignificant). The digestibility
coefficients in experimental group 2 increased as com-
pared to those in experimental group 1: the digestibility
coefficient of crude protein- by 1.82%, of crude fat — by
3.76%, of crude fiber - by 5.91%, of nitrogen-free extract-
able substances — by 2.71%. Due to the changes in the
development of group 1 and group 2 calves those coef-
ficients were statistically insignificant.

At the same time, all the coefficients in experimental
group 2 calves fed with trace elements in organic form
were higher as compared to those in the control group.
The difference in protein digestibility was 5.35% (p < 0.001),
in fat digestibility — 7.63% (p < 0.001), in crude fiber digest-
ibility - 15.54% (p < 0.001), in nitrogen-free extractable
substance digestibility - 5.71% (p < 0.01).

CONCLUSION

Thus, feeding young black-motley cattle with normal-
ized trace elements, namely iodine, selenium and cobalt,
in mineral and organic forms was found to have a positive
effect on growth and development of calves. The diets
supplemented with trace elements in organic form were
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found to facilitate calves’daily weight and growth gains to
a greater extent than those supplemented with trace ele-
ments in mineral form. The digestibility of feed nutrients
also improved.
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