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Abstract

The article presents the results of experiments conducted on rabbits of the California breed. The aim of
the research was to study the growth and development indicators of rabbits when introducing an organo-
mineral complex into the diet. After studying the dynamics of the live weight of rabbits and evaluating
the growth rate while taking the drug, a positive effect was established. The best results were observed in
the experimental group, where chelated forms of trace elements were added to the diet of animals at a
dose of 0.4 ml/head. In this group, the average weight of one rabbit was 3,216. 68+65.20 g, which is
7.11% more than in the control group. The absolute increase in live weight was 522.56+27.78 g, which is
3.36 % more than in control animals. The average daily growth margin was 3.34 %. Such indicators are
explained by the positive effect of the organo-mineral complex on the development and general
physiological state of the body of young rabbits, good feedability and assimilation of feed, normalization
of energy metabolism, prevents mineral insufficiency, improves metabolism, accelerates the dynamics of

average daily gains and ultimately increases the productivity of animals.
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1. Introduction

An important task of agriculture is to increase the production of high-quality livestock products
(Komlackij et al., 2013). The development of rabbit breeding in the Russian Federation is given great
attention as one of the sources of supply of the population with dietary meat and valuable fur (Balakirev
& Kalugin, 2015; Plotnikov, 2003). In addition, rabbits are a good biological object for scientific
experiments (Bublik et al., 2003).

Nowdays, the issues of keeping, breeding and feeding rabbits have been well studied
(Golovacheva, Bychkova et al., 2020; Golovacheva, Kozlov et al., 2020; Karabanova & Efremov, 2012).
It is well known, that health, productivity and reproduction of animals depend on the level of feeding
(Kalashnikov & Fisin, 2003). Any high-quality food has a sufficient amount of organic and mineral
compounds and it is necessary for the processes of metabolism (Golohvast, 2010). However, most often,
one feed is not enough to meet the energy and nutrient needs of rabbits (Balakirev & Kalugin, 2015).
Various feed additives are used for this purpose (Balakirev & Kalugin, 2015; Bublik et al., 2003;
Golovacheva, Bychkova et al., 2020; Golovacheva, Kozlov et al., 2020).

Minerals play an important role in the life of living organisms. Along with organic substances,
minerals are part of organs and tissues (Bahta et al., 2019). The influence of minerals on the metabolic
processes and productivity of animals was established (Bublik et al., 2003; Golovacheva, Nikiforov-

Nikishin et al., 2019).

2. Problem Statement

In recent years, chelated forms of trace elements in combination with amino acids have been used
to intensify production and complete the flow of physiological processes in the body of animals. As a
rule, these forms are highly soluble, easily dosed directly into feed, water or milk. This chelated form
prevents the loss of trace elements as a result of hydrolysis in the gastrointestinal tract, while antagonism
is established between a number of trace elements, vitamin oxidation is prevented, and trace elements are
integrated into the metabolic processes in the body (Bahta et al., 2019; Golohvast, 2010).

Feed organomineral additives in the form of chelates have proven themselves well in animal
husbandry, poultry and fish farming (Bahta et al., 2019; Simakov et al., 2020). However, the study of the

effect of mineral additives in the system of full-fledged animal feeding remains very relevant today.

3. Research Questions

The object of the study was rabbits of the California breed kept in the vivarium of the Department
of Biology and Ichthyology of Moscow State University of Technology and Management named after K.
G. Razumovsky, and the subject of the study was to determine the effectiveness of the mineral

supplement influence on the dynamics of live weight and average daily growth of young rabbits.
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4. Purpose of the Study

In this regard, the aim of the research was to study the growth and development indicators of
rabbits when introducing an organo-mineral complex into the diet. At the same time, the analysis of the
dynamics of the live weight of rabbits was carried out and the growth intensity was evaluated in

connection with taking the product.

5. Research Methods

Scientific studies on the effectiveness of the organo-mineral complex for rabbits were conducted
according to the general scheme presented in Table 1.

For the experiments, 32 heads of California rabbits aged 59-61 days were selected, of which 2
groups were formed according to the principle of analog pairs: 1 control (n=16) and 1 experimental

(n=16). The rabbits were kept in cages with 2 heads each.

Table 1. Scheme of experiments to determine the effectiveness of the use of organo-mineral complex in
the diet of rabbits of the California breed

Research methods

. At the beginnin . .
Rabbits (n=16) g & Feeding ration After 10 After 22 After 34
of the study
days days days
Control group Basic diet (BD) Weigh-in
E i Weigh-in determination of the dynamics of live
xperimental g BD + OMS ( : Yy
group weight)

Notes: BD — basic diet; OMS-organo-mineral supplement

To obtain objective and reliable results, all zootechnical norms for feeding and keeping rabbits of
both groups were observed. The content and basic diet of all rabbits during the entire study period were
the same. For the rabbits of the experimental group, the organo-mineral supplement "Helavit" was added
to the main diet in water for 1 month at a dosage of 0.4 ml/head per day. Rabbits of the control group ate
only the basic diet without the addition of a mineral supplement. During the experiments, rabbits in all
groups had free access to water.

To determine the live weight gains, the experimental livestock was weighed at the beginning of the
experiments, as well as on the 10th, 22nd, and 34th days.

The results of the research were subjected to mathematical processing on a personal computer
using the Microsoft Excel program with the calculation of arithmetic averages(M), their average
statistical errors (m) and the confidence criterion (p), digital data were evaluated using the Student's

criterion. In the tables, the information is presented in the form of M+m.
6. Findings

Studying the increments of live weight, it was noticed that throughout the entire period of the
experiments, the rabbits of both groups evenly added live weight, without any abrupt changes, both in the

larger and in the smaller direction.
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However, at the age of 82 days, the rabbits of the experimental group began to exceed their
counterparts from the control group in live weight by 155.69 g, which is 6.13% more. The data is

presented in table 2.

Table 2. Dynamics of live weight of rabbits, g (n=16)

. Animal groups
Age of rabbits, days -
Control Experienced
60 1 688,12+42,68 1 656,31+37,62
70 2 198,68+50,09 2 199,25+62,42
82 2 538,43+75,59 2 694,12+49,46
94 3003,13+66,30 3 216,68+65,20

Notes: * P >0,95

Naturally, the best results were observed in the experimental group, where the organo-mineral
supplement was added to the diet at a dose of 0.4 ml / head. per day. In this group, a positive effect of the
supplement on the dynamics of live weight was observed. Here, the superiority over the control group
was 7.11 %.

According to the dynamics of absolute gains, the experimental group was also significantly better

(Figure 1).

522,56+27,72

82-94 days
505,57+34,07

495,43+19,07

70-82 days
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544,18+58,56

60-70 days
510,56+27,72
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Figure 1. Dynamics of absolute gains of rabbits, g

It should be noted that the absolute gains in body weight gradually increased in both groups. So, in
the control group for the first 10 days of experiments, the increase was 510.56+27.72 g, while in the
experimental group — 544.18+58.56 g.
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In the last 12 days of the experiment, the difference in body weight gain was more significant. In
the experimental groups, it was 522.56+27.78 g, and in the control group, 505.57+34.07 g, which is
3.36% more.

The average daily gains in live weight of rabbits were calculated from the indicators of absolute
gains (Figure 2).

The average daily gains of the control group, in which the rabbits did not receive a mineral
supplement, were slightly lower than in the experimental group. By the end of the studies, the difference
in the average daily gains in the experimental rabbits compared to the control was 1.41 grams, which is

3.34% more than in the control.

The analysis of the generalized results of the scientific experiment as a whole is presented in Table

The average live weight of rabbits at the beginning of the experiment in both groups was
approximately the same and ranged from 1,656. 31+37.62 to 1,688. 12+42.68 g. At the end of the
experiments, after 34 days, the live weight of one head was already more than three kilograms. So, in the
experimental group, this indicator averaged 3,216. 68+£65.20 g (P> 0.95), which is 7.11% more than their

counterparts from the control group.
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Figure 2. Dynamics of average daily gains of rabbits, g

The inclusion of a mineral supplement in the diet in the amount of 0.4 ml / head. per day, it
contributed to an absolute increase in live weight of 522.56+£27.78 g, which is 16.99 grams or 3.36 %

more than in rabbits of the control group. The superiority in the average daily increase was 4.41 g.
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Table 3. Generalized results of changes in the live weight of rabbits under the influence of an organo-
mineral supplement (n=16)

Animal groups

Indicators -
Control Experienced
Live weight of 1 head, g:
- at the beginning of the experience 1 688,12+42,68 1 656,31+£37,62
- at the end of the experience 3003,13+66,30 3216,68+65,20*
Absolute increase, g 505,57+34,07 522,56+27,78
In % of the control 100 103,36
Average daily growth, g 42,13+£3,12 43,54+2,16*
In % of the control In % of the control 100 103,34

Note: * P>0.95

7. Conclusion

Such indicators are explained by the positive effect of the organomineral supplement on the
growth, development and general physiological state of the body of young rabbits, good feed
consumption and normalization of energy metabolism. Our data are consistent with the recommendations
of scientists on the use of chelated compounds in animal feeding schemes. These compounds normalize
the metabolism in the shortest possible time, have a higher antioxidant and immunoprotective activity
compared to other widely used drugs (Bahta et al., 2019).

Thus, chelated forms of trace elements contribute to the optimal growth and development of young
rabbits. The best results were observed when an organo-mineral supplement was added to the animals '
diet at a dose of 0.4 ml/head. per day, where the absolute increase in live weight of rabbits was

522.56+27.78 g, which is 3.36 % more than in control animals.
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