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Abstract
The article presents the results of studies on the use of hayfood rations from perennial
legumes prepared in packaging film for feeding young cattle. The diets of feeding
young cattle are balanced according to the main elements of nutrition, which made
it possible to obtain average daily gains at the level of 10220--1244 grams. The
nutritional value of the diets was almost the same in the groups and amounted to
9.33--9.39 energetic feed unit. It was found that animals treated with alfalfa and goat
senator digested dry matter better by 7.83 and 3.4 %, crude protein by 5.41 and 1.87 %;
crude fat by 19.89 and 4.67 %, crude fiber by 16.46 and 14.10 % compared with calves
receiving clover hay, respectively. Using silage diets from these crops improves energy
metabolism. The coefficient of productive use of metabolic energy by animals of the
3rd experimental group was 43.91 %, which is 5.15 % more than in the 1st experimental
group, by 8.60 % from the 2nd experimental group. Animals of the 3 experimental
groups were characterized by a higher slaughter yield, in comparison with other
groups. The cost of feed per unit of increase in live weight of animals in group 2 was
9.19 energetic feed unit, which is 0.9 energetic feed unit and 1.73 energetic feed unit
less than in 1 and 3 groups.

Keywords: haylage, young cattle, digestibility factors, live weight, meat productivity,
slaughter yield.

1. Introduction

In recent years, for the organization of a balanced nutrition of cattle in general, the
cultivation and fattening of young animals, haylage has been used. The technology
of preparing haylage makes it possible to use green mass of legumes when mowing
it in the budding phase, depending on zonal, soil and climatic conditions, during the
season 2--3 times or more. According to researchers, this allows to increase the yield
of green mass per hectare, to increase the nutritional value of the feed. In addition,
haylage contains the most digestible nutrients, mineral elements and vitamins, is the
best component of the winter diets of young cattle and provides good growth and
development [1, 2].
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Since 2001, in the advanced farms of the Tyumen region, they switched to har-
vesting haylage into packaging film, which, in contrast to the traditional technology of
preparing haylage, allowed to obtain better feed. Haylage prepared by this technology
allows to reduce mechanical and biological losses during storage. According to some
researchers, livestock productivity is growing by 20--25 %. due to the preservation of
protein, sugar, vitamins in the haylage [3--7].

The type of feeding is fundamental in shaping the productivity of young cattle and
the metabolism in his body [8]. The study of the effectiveness of the use of haylage
from legumes prepared in a packaging film for fattening young breed of bull is relevant.

The aim was to study the effect of haylage from perennial legumes cooked in
packaging film on the digestibility of nutrients, energy and mineral metabolism, on
the fattening and meat productivity of young cattle breed obrak.

2. Methods and Equipment

To assess the productive value of rations represented by hay from legumes in Zubr LLC
of the Golyshmanovsky District of the Tyumen Region during the stall period, scientific
and economic and physiological experiments were carried out on bull bulls.

For this purpose, groups of animals were formed on the principle of pairs -- analogues,
considering the origin, age, gender, level of productivity. The conditions of detention,
the front of feeding and drinking, the microclimate parameters were the same in all
groups. Accounting for the set feed was carried out daily, eatability -- once a decade,
two adjacent days. The diets were normalized considering the chemical composition
and nutritional value of feed based on the norms recommended by the RAAS [9].

Animals of the 1st experimental group were fed haylage prepared in a packing film
from the Eastern goatskin, 2 experimental -- from the yellow melilot and 3 experimental
-- blue-alfalfa. All animals were fed concentrates of their own production.

Against the background of scientific and economic experience, according to generally
accepted methods, the digestibility of nutrients of diets and the state of energy, nitrogen
and mineral metabolism were determined [10, 11].

The growth rate of young cattle was controlled by weighing when setting up for the
experiment and monthly during the experiment. According to the results of weighing,
the increase in live weight was determined. Assessment of meat productivity of animals
was carried out according to generally accepted methods [12].
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3. Results

Feeding experimental animals was carried out in accordance with the norms of feeding
[9]. The daily consumption of haylage in the groups ranged from 12.2 to 14.7 kg,
concentrates 2.5 kg. According to the structure of the diet, the share of haylage was 73
%, the share of concentrated feed was 27 %, therefore, hay-concentrate type of feeding
was used.

The digestibility of nutrients in diets is influenced by many factors: the quality of the
feed, its intake in the daily intake, the usefulness of the diet, animal welfare conditions
and the general level of feeding [13, 14]. The digestibility ratios of nutrients are given in
table 1.

Table 1: Coefficients of digestibility of nutrients of diets by animals during the period of physiological
experience, % (%̄ ± 𝑆�̄�).

Indicator Group

1 experienced 2experienced 3experienced

Dry matter 70.4±0.9 66.9±1.7 74,8±0.4**

Organic matter 72.0±0.8 69.2±1.7 76.1±0.4**

Crude protein 66.6±1.1 64.8±1.6 70.2±0.2**

Crude fat 69.4±3.1 64.8±2.1 84.6±0.9***

Crude fiber 64.7±1.2** 50.6±1.2 67.1±0,6***

nitrogen-free extractive
substances

69.6±0.9 69.2±1.7 75.1±1.2

Note: hereinafter * -- 𝜋a>0.95; ** -- 𝜋a>0.99; *** -- 𝜋a>0.999

The data in the table show that the digestibility factor of dry matter in the diets of
animals of the 3rd experimental group receiving hay alfalfa was 74.8 %, which is 4.4 %
more than in the group receiving haylage from goatskin (experimental) (2 experimental)
-- by 7.8 % (P> 0.99).

The digestibility of protein in the group receiving hayfields from alfalfa is 3.5 % higher
than in the group that consumed hayfields from goatberry and by 5.4 % (P> 0.99),
receiving hayfields from clover. The increase in the digestibility of raw feed protein is
due to the activity of cicatricial microflora, as well as proteolytic enzymes, due to which
the processes of the breakdown of feed protein to polypeptides, peptides, amino acids
and ammonia proceeded more actively while synthesizing a bacterial protein of high
biological value.

A significant difference in the digestibility of crude fat between 3 and 2 experimen-
tal groups was established (P> 0.99). There is a significant difference between the

DOI 10.18502/kls.v4i14.5669 Page 729



AgroSMART 2019

digestibility of crude fiber in the 3rd and 2nd experimental groups -- 16.5 % (P> 0.99),
between the 1st and 2nd experimental groups --14.1 % (P> 0.99).

Food is an energy source for animals. The potential energy of the feed released
from the body during the breakdown of organic substances is used to carry out various
physiological functions of the animal and its vital functions [8] (table 2).

Table 2: Energy balance of rations (on average per head per day), MJ (%̄ ± 𝑆�̄�).

Indicator Group

1 experienced 2experienced 3experienced

Gross Diet Energy 159.1±1.7 163.2±0.6 152.8±0.5

Digestible energy % of
gross energy

66.7±0.9 63.0±1.8 71.1±0.4**

Exchange energy 85.5±1.5 84.0±2.5 88.1±0.4

Metabolic energy in % of
digestible

80.59 81.69 81.07

Product Energy 11.8±0.2 11.6±0.4 12.5±0.1

Heat production energy 73.7±1.3 72.4±2.2 75.6±0.4

Energy products in % of the
exchange

13.81 13.85 14.13

Growth energy 14.3±0,2* 13.1±0.9 15.7±1.5

The coefficient of
productive use of OE, %

38.76 35.31 43.91

A study of the exchange and nature of energy use in the body of experimental gobies
showed that animals of the 1st experimental group with the adopted food received a
gross energy less by 4.1 MJ and by 10, 4 MJ in the 3 experimental compared to the 2
experimental group.

The energy digestibility coefficient in gobies of the 3 experimental group was 71.1 %,
which is 8.1 % more than in the 2 experimental and 4.4 %, compared with 1 experimental.
In the diet of animals of the 3rd group, 88.1 MJ accounted for exchange energy, for peers
of the 1st experimental group -- 2.6 %, in the 2nd experimental group -- 4.1 % less (the
difference is not significant).

The main factors that determine the growth of farm animals should be considered the
breed and the balance of rations for the main nutrients [15, 16]. Live weight and average
daily gain are the most important indicators characterizing the growth, development
and meat productivity of the animal (table 3).
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Table 3: Change in live weight of gobies, (%̄ ± 𝑆�̄�).

Indicator Group

1 experienced 2experienced 3 experienced

Live weight, kg:

at the beginning of the
experiment

239.4±4.1 238.8±5.5 238.9±3.4

at the end of the
experiment

442.9±4.0** 422.7±3.8 462.8±4.0***

Absolute gain, kg 203.5±5.0* 183.9±4.3 223.9±5.0**

The average daily gain, g 1131±0.03** 1022±0.02 1244±0.03**

The live weight of bulls during the main period of the experiment increased in 1
experimental -- by 203.5 kg, in 2 experimental -- by 183.9 kg and in 3 experimental --
by 223.9 kg.

In conditions of intensive rearing of bull-calves on hayfood rations from alfalfa and
goat's, their meat productivity significantly increased, the indicators of which are given
in table 4.

In animals of the 3 experimental group, the slaughter yield was 60.2 %, which is 3.3 %
more than in animals of the 2nd group, by 1.9, compared with 1 experimental. The meat
index met the requirements for beef cattle in 1 and 3 experimental groups. In animals
of the 2nd experimental group, this indicator is below the standard by 0.6 kg.

The protein content in the longest muscle of the back of the studied groups was at the
level of 22.8--23.2 %. The content of intramuscular fat in the longest muscle of gobies
3 of the experimental group was 0.7 %, which is 0.3 and 0.2 % more in comparison
with 1 and 2 experimental groups, respectively. Moreover, an increase in the content of
intramuscular fat in the longest muscle of the back of the 3rd experimental group was
accompanied by a decrease in the amount of protein (22.8 %). The energy value of 1 kg
of the longest muscle of the back of the gobies of the experimental groups was almost
the same and was in the range of 4.15--4.19 MJ.

A study of the biological value of meat showed that the content of tryptophan in
the longest muscle of the back in animals of the experimental groups was at the level
of 2.8--3.0 g. In the context of groups, the dynamics of a decrease in the content of
tryptophan with increasing live weight of the animals was noted. Having a large live
weight, animals of group 3 in terms of tryptophan content were 8.6 % inferior to peers
from group 1 and 1.1 % in experimental group 2. The content of oxyproline in the longest
muscle of the back in animals of the 1st experimental group was 0.6 g, 2 and 3 of the
experimental group -- 0.5 g per 1 kg. The total amino acid content in the longest muscle
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of the back in animals of group 3 was 169.1 g, which is 1.0 % more than in peers 1 and
1.4 in 2 of the experimental group.

Table 4: The meat productivity of gobies, (%̄ ± 𝑆�̄�).

Indicator Group

1 experienced 2 experienced 3 experienced

Weight, kg

pre-slaughter 456.7±1.7** 432.3±2.7 490.0±7.6**

Carcass weight 266.4±2.6** 246.3±1.5 295.0±6.1***

pulp 220.5±2.2** 200.9±1.2 244.3±5.6***

Internal fat 4.6±0.1** 4.5±0.1* 5.0±0.1***

bones 45.8±0.5 45.4±0.4 50.7±0.8***

Slaughter yield, % 58.3±0.6* 56.9±0.2 60.2±0.5**

The yield of pulp, % 82.8 81.6 82.8

Meat ratio 4.8±0.04** 4.4±0.03 4.8±0.07*

The efficiency of fattening young cattle on hay diets prepared using hay technology
in packaging from perennial leguminous crops showed that the feed consumption in
the energetic feed unit in all groups was almost the same for the experimental period.
In the 3 experimental group, it amounted to 1670.4 energetic feed unit, which is 1.2 %
less than in the 2 experimental, 1.0 % -- from 1 experimental.

4. Discussion

The total nutritional value of the diets was almost the same in the experimental groups
and amounted to 9.33--9.39 energetic feed unit. The concentration of exchange energy
in the dry matter of the diet in gobies of the experimental groups was in the range of
11.6--12.0 MJ. The content of crude protein from dry matter in the analyzed diets was
from 14.2 to 15.3 %, with a norm of 13.8--15.0 % [11]. In the studied rations, a rather
high content of crude fiber to the dry matter of the diet in 1 experimental -- 34.5, in 2
experimental -- 29, 9 and in 3 experimental -- 33.2 %. The most favorable for animals is
the content of 20--23 %, but not more than 25 % of crude fiber from dry matter [11].

The balance of animal diets has a significant effect on the digestibility of nutrients,
and the best results are achieved by feeding goose with alfalfa and goat goats.

The percentage of production energy use from metabolic energy in the diets of
animals of the 3 experimental group is higher and equal to 14.13 %, which is 0.28 %
more than the energy used by the animals of the 2 experimental group, by 0.32 %,
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compared with 1 experimental group. Gobies of the 3 experimental group had a high
energy gain in live weight and spent more metabolic energy to maintain life than animals
of other groups. Also, the diet of this group was characterized by a high coefficient of
productive use of metabolic energy. KPI OE amounted to 43.91 % in the 3 experimental
group, which is 5.15 % more than in the 1 experimental group, by 8.60 % with the 2
experimental group.

The results obtained indicate a higher growth energy of animals of the 3rd exper-
imental group. In this group, the live weight of gobies increased by 9.5 % (P> 0.99),
in one experimental group -- by 4.8 (P> 0.95) in comparison with 2 experimental. The
average daily gain in live weight of gobies in 1 experimental 1131 g, which is 10.7 % more
(P> 0.99), in 3 experimental, 1244 g, or 21.7 % more (P> 0.99) than in 2 experienced.

Animals of the 3 experimental groups were characterized by a higher slaughter yield,
in comparison with other groups. The highest biological value of the longest muscle of
the back was observed in gobies of the 1st experimental group, which exceeded peers
of the 2nd and 3rd experimental groups by BKP by 2.3 and 3.3 %, respectively.

The cost of feed per 1 kg of live weight gain was higher in the 2nd experimental
group and amounted to 9.19 energetic feed unit, in the 1st experimental this indicator
is lower by 0.9 energetic feed unit and in the 3rd experimental -- by 1.73 energetic feed
unit.

5. Conclusion

Consequently, the diets of feeding young cattle are balanced according to the main
elements of nutrition, which allowed to obtain average daily gains at the level of 10220-
-12440 grams. When feeding silage in a package of alfalfa, a synehybrid and eastern
goatberry increases the digestibility of nutrients, improves energy metabolism, which
leads to higher fattening and meat productivity and lower feed costs per unit of increase
in live weight of animals.
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