ArpapHa Hayka I'opiBis TBapuH Ta Bunyck 3(106)

Ta Xap4yoBi TeXHOJIOTil TEXHOJIOTis KOEMiB 2019

UCC 636.084: 636.934.2

Shevchuk T.V., Doctor of Agricultural Sciences, Associate Professor
Vinnytsia National Agrarian University
Kramarenko S.S., Doctor of Biological Sciences, Associate Professor
Nikolaev National Agrarian University

COMPLEX ANALYSIS OF THE INFLUENCE OF DIFFERENT FEEDING ON
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(Vulpes Vulpes)

The article presents the results of a comprehensive analysis of the impact on the quality of
fox skin of their color type, nutrition and the proportion of changes in meat feeds in rations. At the
same time, morphological and commodity-related indicators of silvery-black, red and white foxes
are studied. It has been experimentally established that the type of feeding, the proportion of
replacing meat fodder on young rations of different color types has a different effect on the quality
of furs. It was established that the color type of foxes significantly influenced the manifestation of
such productive features as growth of live weight, length and width of the skin, area and mass
(P<0.001). The type of meat substitute determined a significant change in the linear and massive
parameters of fur. The share of meat replacer significantly influenced the formation of live weight
of foxes and furs. The interesting complex impact of research factors on the productive features of
foxes. In particular, the complex effect of the type of fox color and the type of substitute manifested
itself in significant changes in the mass of animals and the mass of products derived from them
(skins). The complex effect of all three factors was similar. However, to study the effect of the type
of fox color and substitute particles, it turned out that only the skins changed reliably. They had no
effect on the linear size of the fox skin and its assessment of the proportion of the feed additive for
meat and the combination of this factor with the type of color and type of substitute.

Keywords: foxes, productivity, complex estimation, feeding, substitute for meat feed,
efficiency

Fig. 2. Tab. 2. Ref. 15.

The problem as a whole and its relevance to important scientific or practical
tasks. The main factor of increasing the commercial qualities of fur skins is the
organization of optimal feeding, which takes into account not only anatomical, but
also physiological and biochemical processes. Evolutionary predators are inherent in
the use of feed for animals, among which a special place is occupied by proteins. The
age requirement of animals in the protein is not the same, most of its young are
needed [4].

Experimentally proved that predatory animals are not able to independently
synthesize all the necessary proteins from organic matter in the absence of intestinal
microflora and replace them with fats and carbohydrates. They need more protein
than unlike other farm animals. So, for 1 kg of silver-black fox we need 7-15 g
protein. The optimal level of digestible protein for adults of silvery-black fox is set at
7.5-8.5 g in the summer, 9-10 g in winter at 100 kcal OE; The optimum level for all
biological periods for different sex-age groups is investigated [3, 11].
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The total cost of forages for fur animals is determined by a set of amino acids,
mainly essential: lysine, methionine, tryptophan, phenylalanine, leucine, isoleucine,
threonine, valine. The recommended norm for methionine and cystine is 200 mg and
tryptophan 70 mg with a possible decrease of 140 and 65 mg before slaughter. It has
been established that the cultivation of young animals requires higher doses of
limiting amino acids compared to adult animals [1].

Given the full value of proteins, not all fodder for fur animals is a source of
essential amino acids. For foxes containing cellulose, the best protein products are
meat, fish, and products of its processing, as well as inorganic hydrobionts of the sea.
Along with full proteins you can use inferior (cereals of most cereals) provided they
are added. Physiological experiments have shown that on different fodders in fur
animals there is a specific release of gastric juice, changes in the digestion of the
main components of the diet and the process of restoration of liver secretion. Thus,
the maximum amount of juice was observed in the stomach when using fatty animals,
and when the oil is introduced, it decreases. However, the acidity of gastric juice does
not change [15].

Analysis of recent research and publications. It has been experimentally
established that the coefficient of meat digestibility with an increase in its content in
the animal diet has increased from 77% to 81%, and vice versa, the overall reduction
in the content of meat in the diet worsens the digestibility of all nutrients, including
proteins. However, it is noted that foxes, unlike other predators, are more capable of
digesting nutrients (by 80%) already with the danger of 50 g of meat, and with an
increase in its amount to 200 g, the digestibility increases by only 8%. With full
replacement of meat for by-products, high-quality fish and cheese, the digestibility of
dietary proteins does not decrease, however, as the protein of the heads of cattle and
solid by-products is digested 10-20% lower than meat protein. Thus, the best protein
fodders for foxes, besides ordinary slaughter waste, are by-products, blood, fish
products and non-food seafood. In particular, the possibility of feeding furs with a
flour wing was thoroughly studied, replacing them with up to 40% of animal protein
of soft offal. On the contrary, the addition of this flour along with kril-paste (25%
protein of meat feed) reduces the productivity of animals. Rich indispensable amino
acids are Pacific Squid, which, it is possible to replenish the lack of protein in the diet
of animals and significantly increase their skin productivity. Prospective for research
is also flour from hydrobionts and mussels [2, 10].

With the development of poultry in Ukraine, the number of available slaughter
poultry is growing rapidly as a reliable source of protein for predatory animals.
However, the potential of poultry farming in the cultivation of fur animals was not
used entirely because of conflictual data in the scientific literature on the usefulness
of its waste. Thus, according to the results of separate studies, an increase in the level
of these feeds in animal rations leads to a decrease in the digestibility of crude protein
from 80.75 to 70.35%, crude fat — from 90.14 to 84, 24% and a significant reduction
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in digestibility of carbohydrates. According to researchers, bird waste in its food
storage can be equated with fish meal, the proportion of which in the animal diet
should be strictly controlled. However, the complete transition to slaughter products
of farm birds does not aggravate digestion and does not reduce the quality of the skin
of foxes of different types.

According to some scientists [6, 13], a good supply of fodder protein for fur
animals is keratin containing raw material — a feather, as well as subfields of all kinds
of poultry, which are low-value raw materials for feather-down plants. Numerous
studies conducted in different countries of the world indicate that the bird's feather
and its waste are protein concentrates: they contain 85-99% crude protein on the basis
of dry matter. The fight against fever is rich in threonine, arginine and cystine.
Possibility of using the feed supplement obtained during the treatment of the bird was
checked for feeding chickens, chickens, piglets, dogs. The first studies of the use of
keratin-containing components in the rations of fur animals were carried out in the
70's of the last century [5].

It has been experimentally determined that the digestibility of nutrients of
feathers in the worms is (%): dry substance — 76,1, protein — 62,7, fat — 90,2. The
biological value of a protein or an index of essential amino acids in it varies within
63.9%. According to the recommendations of scientists, the optimum rate of
replacement of the main diet of thistle with feathers flour after digestion of protein is
15% or 2.3 g per 100 kcal OE. During the study, it was found that the live weight of
animals at its use was almost 600 g higher compared with control animals. The
average area of hides in the mink of the experimental group was at the control level,
the number of large granules exceeded the control by 23,4%, a similar pattern was
determined by the number of defective skin, the number of which in the experimental
group was higher than the control by 20% [14].

Valuable forages are egg yolks, obtained from slaughter of birds. However, in
the literature there is practically no material on the productive effect and standards of
feeding for fur animals of different species and sex-age groups. The literature
contains only recommendations on the use of predatory non-standard chicken eggs
and egg products (fresh melange or egg powder). However, this kind of feed for
today's domestic producer remains expensive and dangerous because of the threat of
bacterial damage [2].

Scientifically valuable but not promising studies were the use of flies of larvae
and chlamydemonate paste, since meeting the needs of farms with these feeds is
problematic and expensive.

However, their application in animal rations allows replacing up to 20% of
digestible protein, contributing to the improvement of the biochemical parameters of
serum. Unconventional forage for fur animals, which can be replaced by a meat
group, is the silkworm waste. Doll of silkworm is dried after unwinding in hot water
cocoons, and in this form it enters the livestock industry [5]. Sometimes, on silk mills
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pupae squeeze part of fat. The received feed differs considerably less fat (89%
against 16-24% in general dolls). Therefore, puppets of silkworm should be included
in rations separate from sources of vitamins, in order to avoid their destruction. In
connection with the fact that during transportation frequent cases of seedlings of
pupae with a microflora, including pathogenic, before feeding the puppets undergo
heat treatment. Puppet proteins are complete. By protein, 1 kg of dried puppets is
considered equivalent to 2.5 kg of meat warm-blooded animals. In fox and fox diets,
in summer-autumn period, puppets can be replaced by up to 70% (by nutrition) of
animal feed. In the period of reproduction of fox and fox pupae of silkworms in their
rations can be replaced by 30-50% of animal feed origin, in rations of mink — 20-
30%. Scientists note that when introducing into puppets rations the digestibility of
feed decreases by 10-12%, therefore the total diet of the diet during its use should be
increased accordingly. It is established that its introduction into the ration of animals
in recent months, fur formation has a beneficial effect on the quality of pubescence,
causing in it, in particular, a pleasant shine. However, unfortunately, with the decline
of domestic silkworms, such a valuable substitute for meat feed in the diet of fur
animals became inaccessible [2, 9].

It has been experimentally proved that prolonged use of meat, meat-bone, fish
meal, dried at high temperatures, leads to digestive disorders. Therefore, a large
series of experiments on the use of feed of flies from leather waste was carried out. It
is prepared from the border areas of the skin of cattle after contouring. The protein of
this flour is not inferior to the protein of meat-bone and fish meal, but lysine in it is
contained in 2-3 times less. In the presence of foxes, the flour from the skin waste
provides the normal growth of young animals and the receipt of products of excellent
origin, quality. At the same time, big savings are made on meat and fish feeds [2].

Different dairy feeds are used for feeding animals. In the period of pregnancy
and lactation, as well as in young animals, it is desirable to give whole milk in the
first months of life. It contains a full, well absorbed protein and a small amount of fat
(cream). Experts recommend that animals only give fresh milk: it is better to recycle
it a little better in acid, as it can cause gastrointestinal disease. Predatory animals also
give skim milk, as well as obtained from the production of serum butter. The whey
obtained in the production of cheese contains not only fat but also protein, only sugar
and mineral substances are stored in it almost completely. According to the
recommendations of scientists, in a diet of animals it is possible to enter a dry whole
or skim milk. However, with the decrease in milk production in Ukraine in recent
years and the rise in prices for it, domestic fur producers have been deprived of the
massive use of these feeds in feeding animals. According to practitioners, it is
possible to purchase whole milk or packaging only for lactating women [1, 4].

One of the promising ways to strengthen the livestock feed base and reduce the
cost of feeding animals is to find cheap feed resources to replace scarce animal feed.
Important role in solving the problem of the absence of feed protein in livestock
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production may be played by the waste of various industries, including the seizure of
meat-packing plants and sausage shops. In lactating animals, they can be used
directly in native or after treatment. Many non-traditional fodders are already used in
practice and successfully implemented in livestock feed. One of the new animal feeds
is «Hydrolysed animal feed», which is dried protein slurry of skimmed animal raw
materials obtained from the processing of all types of slaughter cattle and the
production of food, technical and special products. The technology of obtaining this
feed involves short-term hydrolysis of slaughter waste with the help of its own
enzymes or artificial untreated enzyme preparations, thereby increasing the
proportion of peptides and amino acids in the finished product. It has been
experimentally established that the inclusion of such feed in a mink diet in the
amount of 20-30% of digested protein was higher in skin quality than in a typical
general diet [4].

The first scientific research on replacing natural fodder with the synthetic
products of the meat group did not lead to the expected result, since the growth and
quality of furs of commercial young were lower than control. Many researchers
believe that the quality of skin in animals is positively influenced by the introduction
of amino acid supplements. Scientists say that the amount of sulfur-containing amino
acids introduced into the diet, the consumer's properties of the hair (thickness of the
ointment and down, the thickness and length of the ointment, elasticity, strength of
hair), the equality of pubescence and shine of the hair) depend on the consumer
properties of hair. Interesting results from the experiments of Norwegian scientists
who replaced part of the protein with pure methionine. They received positive results:
for live weight, growth and productivity - the fur of the experimental group was not
inferior to control studies were performed on rabbits and other domestic animals.
However, the current state of the study of the effect of amino acid feed supplement
on animals confirmed the inexpediency of its use, in addition, the digestibility of
organic matter of feed decreased by 4.6%, and therefore, the live weight of
experimental animals — by 6.0%. However, synthetic amino acids due to high prices
at the present stage of development of domestic livestock are almost inaccessible to
domestic producers [2, 5, 10].

The problem of livestock production remains a deficiency of animal protein, so
scientists around the world are paying much attention to finding alternatives to nutrition
and the biological value of non-essential feed ingredients (vegetable or microbial).
However, the plant protein is digested by animals much worse than an animal. In
particular, its share in the total number of fox diets should not exceed 50%, and in the
reproduction period — up to 15-25%. Unlike animal protein, the plant is worse digested
(67-70% versus 92-97%). However, it has been experimentally proved that the more in
the ration of vegetable protein, the higher its digestibility [6, 11].

The deficit or excess in comparison with the need of animals of one of the
components of nutrients necessarily leads to changes in their use, since In their body,
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protein is used directly correlates with the intake of fats and carbohydrates.
Experimentally proved that from nutrients carbohydrates are digested in fur animals
worse than protein and fat. Vegetable feed fiber is practically not absorbed by
predatory fur animals, but they need to dissolve food in small doses and improve
peristalsis of the intestine. In the process of domestication, predatory fur animals are
increasingly adapting to mixed rations from feeds of plant and animal origin with a
gradual decrease in the level of animal protein. It has been established that prolonged
deficiency of carbohydrates can lead to deterioration of fat accumulation, formation
of ketosis, acid-base balance disruption, decrease of growth rate and degradation of
furs (liquid anode) [2].

However, at the beginning of the breeding of fur animals in America to date, a
series of experimental data have been obtained, confirming the possibility of breeding
animals for the digestion of carbohydrates with fodder plants. Fodder plant fibers are
recognized as integral components of ballast, in the absence of which the chemist
becomes viscous, compact, thick and slightly diluted, poorly available for enzymes.
This inhibits the course of the digestive process of nutrition and reduces its use.
Rough and healthy substances of plant fodders contribute to an increase in the
velocity of passage of fodder masses through the gastrointestinal tract, a decrease in
the release of nutrients with feces and an increase in intestinal motility [2, 11].

Cereals (oats, barley, wheat, millet, corn, rye) are the most valuable
carbohydrate food for fur animals, and the products of their processing — derma and
bran. Beans (peas and soybeans) are much less used in animal rations, especially in
the native form for high anti-nutritional activity. In the fodder mixture of adult
inactive silvery-black foxes in June should account for 22-32% of the total caloric
content, and from July to November — up to 42%. Between December and February
their share for adult foxes will be up to 32%, and in the second half of the race — up to
47% on food. Pregnant and feeding foxes of this color type should consume up to
25% of their feed at the total nutritional value of a cereal crop. In the feed mixture,
this feed is introduced gradually: at the age of 1.5 to 3 months, 10-17%, and from 3 to
7 months — 10-25% caloric content of the diet [5].

However, the presence of a negative factor in the grain — non-starch
polysaccharide B-glucan and pentosan, leads to a negative impact on the absorption of
nutrients in the small intestine. This is due to the high viscosity of their solutions and
the substance most contained, which leads to a violation of the water regime and the
feces of feces. That is why some grasses, namely barley and wheat, are introduced
into the diet of fur animals limited. Enzyme preparations have been developed for
better assimilation of nutrients of high-cereal feed. Also recommended are
technological techniques and methods for increasing their use by the organism of
predatory animals. The latter include fine grinding, steaming, cooking, etc [10].

Particularly cereal feeds in the diet of predators can be replaced by potatoes.
According to a number of authors, in recent years, it occupies a significant proportion
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in the animal diet. It is proved, if potatoes before boiling of poultry and foxes will
boil, then it can replace half of cereal feed in the diet [2].

The introduction of cereal feed rations due to their carbohydrate content, the
need for animals the protein is significantly reduced. In addition, foxes differ from
other feral animals with the ability to effectively use grain protein feed. The latter in
fox diets supplements the meat protein with the content of essential amino acids,
resulting in a biological value of the whole ration is increasing. According to past
experience, in some farms, the source of carbohydrates for animals was the remnants
of bread and crackers. For example, experimentally found that the introduction of
bread into the fox diet contributes to the shift of the peak of gastric juice excretion for
1 hour (up to 9.1 g), its inappropriate fall for the second hour and the next jump in the
third hour after consumption of food. When determining the amount of gastric juice
on fodder from meat and bread, poor nutrition and two times less juice in the stomach
are noted. However, this opportunity is practically exhausted with the collapse of
multisectoral agricultural enterprises and contractual relations with non-agricultural
enterprises [6].

In recent years, the use of feeding fur-bearing animals has increased juicy
particles, especially in the autumn period (hydroponic greens, silos, melons, fresh and
dried vegetables, fruits, berries and products of their processing). The nutrition of
green fodder, berries and fruits has practically not changed. Compared with them, the
source of nutrients (especially sugars) may be carrots and beets. However, the last
beasts are fed cautiously because of a strong weakening. It is recommended to give
carrots 200-250 g per head per day, completely excluding cereals, beets — no more
than 50 g, adults — up to 25 g adolescents. Juicy greens, according to experts, should
be fed to animals in combination with meat-and-bone meal and a doll of silkworm,
but in the literature there are not enough recommendations regarding the species
composition of the green feed. According to the recommendations of animal
scientists, the proportion of succulent feeds in the diet of single adults, pregnant
women and nursing siblings can be up to 3% for a high-calorie diet, and for young
ones — to grow. for slaughter — up to 2% [5].

Allocation of previously unsolved parts of the general problem. The study
found that the minimum level of carbohydrates requires the formation of 10-15% of
the dietary intake or 3.7 g per 100 calories. The double source of protein, fat and coal
is the waste of technical manufacturers. It has been established that a carbohydrate
product of technical production takes part in the use of the organism. To prevent
acidosis, every 3 g of this feed contains at least 2 g of mixed cereals, or about 1 g of
digestible starch. It is also possible to use the raw propane starch (2 g per 100 kcal)
instead of these feeds, but with the negative use of bleeding (glue). There is also a
negative experience of using such feeds [1, 2, 11].

Widely used in the feeding of waste from the production of sunflower oil.
From the thirties of the last century, experiments were conducted on the background
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of rations with a large proportion of meat feeds [5]. Today, the shortage of feeds from
meat and fish and the almost complete absence of meat have prompted scientists to
develop new diets. Thus, according to the recommendations, meat-bone meal in
rations of adult females and planted young silvery-black fox can be replaced by other
factors by 50-100% by calorie, fish meal — 20-50%, blood flour until 30-60%. It has
been established that at a moderate level of digestible protein in rations of fur animals
(7.3-8.0 g per 100 kcal) and 15% of soy flour protein can be replaced, but at a higher
protein (9.10 g per 100 kcal) — up to 25.5% of animal protein or 20% of total protein.
Replacing protein in the fox diet with sunflower meal led to a 6% reduction in the
price of sold skins by reducing their length. Successfully applied in the feeding of
silver-fox diets, in which 40% of animal feed is replaced by cooked sunflower meal
and 20% — fishmeal. We also studied the possibility of digestion of nutrients and the
maintenance of nitrogen in animals when feeding the diet with mildew seeds and
rapeseed oil. It was established that supplements to the diet of the first caused a
decrease in the digestibility of fat and carbohydrates, and sunflower oil supplements —
aggravated the absorption of nitrogen [10].

In particular, it is suggested to use phyto-preparations based on oligo-
monocutrients as fertilizers in rations of young fur-bearing animals, as they are the
cheapest source of energy. So, monosacrules that are absorbed into the blood flow
through the portal vein system into the liver, where 3% glucose is retained and
converted into glycogen, while the rest enters a large circle of blood and is
transformed into fat (up to 30%) and is oxidized to water and carbon dioxide (up to
70%). For enhanced carbohydrates, only 10% glucose, up to 40% in fat, and up to
50% in end products are transformed into glycogen. In addition, carbohydrates are
part of nucleoproteins, glucocorticoids, galactoproteins and transformed into the
energy of metabolic processes [1, 7].

The role of fat in the diet of fur animals was studied and studied by a number
of authors. Additives of vegetable or animal fats to ration of predators improve
suction and digestion of other ingredients of the feed mixture, and their energy and
metabolic value depends on their origin, structure and chemical composition. The
nutritional value of fats for animals is determined primarily by the presence of
essential fatty acids in their composition, especially linoleic, linolenic and
arachidonic. Their absence inhibits growth, breaks reproduction, leads to a
deterioration in the quality of hair. At the same time, the epidermis thickens, the
function of the sebaceous glands, dryness of the skin and hair, hyperkeratosis and
skin depletion are violated. It is these substances that normalize the function of skin
and hair and prevent the exchange of cholesterol. The requirement for linoleic acid
for foxes is from 1 to 2% of dry matter (0.25- 0.50 g/100 kcal) [9]. For lactating
women, its level should double. However, products rich in polyunsaturated fatty
acids are poor in vitamin E and contain oxidation products. It has been established
that at high dumps of fat in animals there is a delay in their growth, depigmentation
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of hair, deterioration of reproductive properties for influence of products of relocation
of tocopherol. It is also established that fat can cause undesirable effects only in the
case of carbohydrate and protein deficiencies. The digestibility of fats in the body of
fur animals is high and depends on their structure, the composition of fatty acids, and
other factors, because predators are able to absorb all types of fats [3].

The metabolic and productive effects of fats depend on the length of the carbon
chain and the degree of unsaturation that forms its fatty acids. Low digestibility of
animal fats in mammalian organisms is due to the presence of saturated fatty acids
that are poorly absorbed in the small intestine. In clarifying the biological features of
higher fatty acids in their digestive tract it was noted that from the total amount of
acids per day absorbed up to 47% linolenic, 30% oleinic and 18% palmitic acid.
Together with triglycerides from the intestines, some amounts of free fatty acids,
phospholipids, cholesterol and lipids are delivered to the lymph. For this purpose, the
plasma of blood of fur animals increases the number of triglycerides and their
derivatives. In the liver, free fatty acids are oxidized and used to build peripheral
tissues of the body. In addition, cholesterol is the basis for the synthesis of steroid
hormones and vitamins. And lipids of the feed are carriers of fat-soluble vitamins.
There is also an opposite dependence, since in the absence of rations of fur animals,
vitamins A, D, E and B, fat assimilation is reduced [6].

In the course of studies of some scientists it was found that the effect of growth
and protein-preserving effect of fat in young foxes manifests itself when fed in May-
June to 50% OE (5.5 g per 100 calories). The need for foxes of various sex-age
groups in fats is uneven and depends on a number of exogenous and endogenous
factors. During hot weather feeding of fatty additives to fur animals helps dissipation
of heat in an organism. For this reason, the inclusion in the diet of fur animals in fat
in summer improves the transmission of the negative effects of hyperthermia [5].

It has been experimentally established that the best productive parameters were
obtained from fur animals during feeding of fat and mixtures of fats and oils in a ratio
of 2:1. In general, the need for fur animals in essential fatty acids is met by
introducing into the diet of animal fats up to 8-10%, fats of marine animals and fish —
up to 6%, or vegetable oils to 3% of dry matter of rations [13].

The assimilation of nutrients in fur animals correlates with the availability and
availability of mineral substances in the diet. If in the amount of 100 kcal of animal
feed less than 4 to 6 grams of crushed bone, from 12 to 15 grams of crushed heads, or
from 8 to 10 grams of legs, or 8 to 10 grams of meat-bone meal, or excluding entire
fish, animals lack phosphorus and calcium. The best sources of these elements for fur
animals are bone flour of industrial production, as well as burning of bone, ash bone.
With a rare exception, as scientists point out, in fodder for fur animals potassium
contains more sodium. Only the addition of fodder powder to predatory blood, beet
and salad determines the feedback between these elements. Therefore, in diets created
for ration of animals that do not have sodium, it is advisable to replace the salt with
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the kitchen: for fox and fox, it is introduced at a rate no more than 3-4 g [5].

Fur animals do not suffer from other minerals. However, in some countries,
local fodder may have deficiencies in some of the trace elements that need to be
added to rations. For example, in the Baltic countries it is necessary to apply cobalt
salts in the diet of fur animals. In Ukraine there are certain biogeochemical zones and
provinces with deficiency of some trace elements in which mink, fox and fox are
grown [12]. Therefore, the most relevant today is the use of non-traditional sources of
minerals for animals, in particular, natural mineral sorbents, which are characterized
by relative cheapness, unique ion exchange and sorption properties, such as zeolite
tuffs, bentonite clays, diatomites. Due to their structure and physicochemical
properties, these minerals are well sorbet, rich in organic and inorganic substances.
They are capable of removing exotoxins from the body, heavy metals, radionuclide’s
and destroying pathogenic microorganisms. Natural sorbents contain a large number
of biogenic macro-, micro- and ultra-micronutrients (iron, copper, zinc, cobalt, etc.),
which can take an active part in various metabolic processes and make biochemical
and antigenic-structural changes, homeostasis of animals [5].

The approbation of additional natural mineral sorbents to the basic diet of
younger mountain animals in the period after disconnection to the prohibition
allowed to establish that the indicators of productivity and stable metabolism,
optimized for rations, are 1.0% and mink 0.5% of mass feed. Allows to optimize the
doses of natural mineral varieties, stimulate trauma, strengthen the substance,
increase the coefficients of the dry matter flow at 2.93-6.8%, organic matter — 2.92-
6.52%, crude protein — 2.43-8.12%; raw cattle’s — 3,17-14,85%) (in the mink), raw
fat — 0,78-6,92%, raw ash — 7,29-17,05%, BER — 0,87-24,56%, as well as deposition
of nitrogen in the body from taking feed from 1.31-5.17% and from digestion — by
1.06-5.99%, which increases the nature of the mass of young mass and oil. to
slaughter at 4.6-11.9%.

The purpose of the study was to study the productivity of foxes in different
types of feeding. Establish a comprehensive correlation between the productivity of
foxes of different types of color and the type of substitute meat in the diet and
substitutes. Object of research — silvery-black, red and white foxes of various sex-age
groups, blue sand, animal feed. The subject of the study is the productivity of the
marketable young foxes and foxes, the quality of furs

Material and methods of research. The experiment was conducted in 10 groups
of young, silvery-black, red and white foxes not segmented by gender (n=25)
according to the scheme given in Table 1. The study of growth indices was carried
out by means of weighing, monthly absolute and average daily increments were
determined.

Having considered and established the fact of ripening of fur, they were killed.
The hides were removed from the «stockings», manually removed subcutaneous fat
and dried [5]. The dried skins were processed in a drum with the addition of sawdust,
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then turned the fur, scissors and evaluated the quality of the skins according to the
standard [8]. The complex of linear and qualitative parameters determined the sale

price taking into account market prices of the current year.
Table 1
Scheme of experiment

Duration of the period,
Group days n Features of the experiment
preparatory|the main one
1 control 30 183 25 MD *
. 50% meat protein of bone meal is replaced
2 experimental 30 183 25 by protein of sunflower meal
. 30% protein of meat feed is replaced by
3 experimental 30 183 25 sunflower oil
. 40% protein of meat feed is replaced by
4 experimental 30 183 25 sunflower oil
5 - -
5 experimental 30 183 25 50% protein c;er]r}leg\tNl;ereg"ls replaced by
6 experimental 30 183 25 50% meat and bone meal is replaced by corn
7 experimental 30 183 25 30% meat and bone meal is replaced by corn
8 experimental 30 183 25 40% meat and bone meal is replaced by corn
60% protein of meat feed was replaced by
9 experimental 30 183 25 corn and sunflower meal (1: 1 per caloric
content)
. 30% protein feed is mixed with the protein of
10 experimental 30 183 25 boiled chicken blood

Note: *MD — the main diet consists of meat feed (chicken meat and bone meal, chicken by-products, corn,
sunflower meal, additive «Biomix» (2-5 g/g/day)

Three-factor analysis was performed using the statistical analysis method using
Excel computer system.

Research results. For the complex analysis, the influence of the color type
(three gradations — silver-black, red-and-white fox), substitute (two varieties —
sunflower meal and corn) and substitute particles (three gradations — 30, 40, 50%)
using algorithm 3-factor dispersion analysis. To do this, data from the 2nd, 3rd, 4th,
6th, 7th and 8th experimental groups was used.

Table 2 shows the results that illustrate the likely impact of the investigated
factors (and their combinations).

As we can see, for all investigated features a high probable effect on the type of
color and the nature of the substitute is established. For most signs, the replacement
of sunflower oil or cucurbit protein may also be affected. Exception is made only of
estimates, linear measurements of the skins.

Particular attention is paid to the analysis of the results of the combination of
all three of the factors under investigation. For all signs (with the exception of skin
evaluation), such a combination had a likely effect. Thus, it can be argued that for
foxes with different color types, the best were rations that are characterized as
different types of animal protein substitute, and a different percentage of substitution.
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Table 2

Results of 3-factor dispersion analysis of the influence of color type (A), substitute (B) and
substitution (C) on the economic and biological features of fox

Indicator A B C AxB AxC BxC AxBxC
Ie_r:\d/eof\?;\eeI%Tpe?itméﬂi <0001 | 0059 | <0,001 | <0,001 | 0167 | <0,001 | <0,001
Absolute increment <0,001 0,002 <0,001 | <0,001 0,006 <0,001 | <0,001
Average daily gain <0,001 0,002 <0,001 | <0,001 0,006 <0,001 | <0,001
Valuation 0,019 0,007 ns ns ns ns ns
Length of skin 0,052 <0,001 ns ns ns ns 0,028
Width of the skin <0,001 | <0,001 ns ns ns ns 0,004
Area of skin <0,001 | <0,001 ns ns ns ns 0,010
Weight of the skin
before removing | <0,001 | <0,001 | <0,001 | <0,001 | <0,001 | <0,001 | <0,001
subcutaneous fat
Weight of the skin <0,001 ns <0,001 | <0,001 | <0,001 0,013 <0,001

Note: The value of the significance level (p) for the estimates of the dispersion coefficient (F) is given. ns — the
possible effect is not set

Thus, the use of corn in the fox diet increased the length of their skins, but at
the same time, animals of the 6th group (for red-white) or 7" or 8" group (for silvery-
black) had better performance. High values of the length of the skin were obtained

using sunflower cake — among animals of the secon

d group (Fig. 1).
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J. Fig. 1. The results of the 3-factor dispersion analysis of the influence of the color type
(Al - silver-black type, A2 - red type, A3 - white type), substitute (B1 - sunflower seed bar,
B2 corn) and the share of substitution for the length of fox skin

The use of corn in the diet greatly increased the quality of the skin (their
assessment). At the same time, foxes of the silvery-black type dominated other
animals of any type, irrespective of the type of substitute, or its particles in the diet

(Fig. 2).
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Fig. 2. Results of the 3-factor dispersion analysis of the influence of color type (Al - silver-
black type, A2 - red type, A3 - white type), substitute (B1 - sunflower meal, B2 corn) and
particles of substitute for the assessment of fox skin

During the experiment, we studied the quality of the skins of females and
males. As a result of the study, it was found that the skin of females of silvery-black
foxes of the 2nd, 6th and 7th experimental groups was more severe than before and
after eating. In addition, the latter group showed a significant increase in the area (to
27.1 against 22.8 dm2 in the control, P<0.05).

The quality of the resulting skins is as follows: the worst in animals is
10 groups. In addition, the deterioration of perception in 3 chest and flowers was
detected — in 5 experimental groups.

The skins of males of silver-black fox did not have significant changes.
However, in group 7 there was an increase in linear sizes and a significant increase in
the weight of the skin by 1.1 kg (P<0,05). The skin of male silvery-black foxes of the
8th group was characterized by a deterioration of color (by 20%) and silver (40%).
Worst skins were found in animals grown on technical blood rats: they showed an
increase in the proportion of skin of Il color, Il group of silver, Il group of defects
and Il grade — by 40%.

The skin foxes of foxes in experimental groups did not differ significantly from
control. However, there was an increase in the size category of skin of the 5th, 6th
and 9th groups. The maximum replacement of meat products with sunflower meal
increases the length of fox males. A slight increase in the size category of red males'
skin was established, 5, 10 experimental groups.
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Females of red foxes, which were offset by protein content in sunflower oil up
to 40%, and maize up to 50%, as well as their mixtures of up to 60%, had better fur
(80% of the skin of the I class and 60% of the control) . The skin of the 5th and 7th
experimental groups by type did not differ from the control ones, while the 6th and
10th even prevailed the first group by 40% by the number of I-pellets. In men of this
color type, improvement in skin quality was observed in the 2nd, 4th, 7th and 9th
experimental groups.

Female foxes of the 7th and 9th experimental groups were characterized by a
significant increase in the mass of unopened skin. In addition, animals of this color
type, which moderately replaced the protein of the meat group with other proteins of
origin, were characterized by a higher dimensional category of skin. Similar
tendencies of changes in linear and mass sizes of the skin were also males of white
fox. Estimation of white fox sheep showed that an increase in the share of skin class |
was observed in animals of the 2nd, 4th, 6th and 9th experimental groups, while the
3rd and 5th animals, by contrast, degraded and decreased.

The skin of fox males of 4, 6, 7 and 9 experimental groups was characterized
by increased quality and a decrease in the skin particle of the second group of defects.
Animals of the 3rd, 5th groups did not differ in size, but had 40 and 20% more skin
of the second group of defects and a lower value of the magnitude. Skins of the 10th
group were characterized by an increased proportion of skins of the Il class and the
third group of defects (the appearance of a large number of black spots on the fur).

Conclusions. Studies show that the type of fox color, type and part of meat
restriction affect the productivity and quality of furs. Yes, it significantly affects the
weight, weight gain and weight of the skin. However, the linear sizes and cost of furs
do not significantly change under the influence of the combination of investigated
factors of technology of furs production.

Prospects for further research. Further studies will focus on the study of the
histological picture of fox skin of various types of color. It will be interesting to see a
comprehensive assessment of the influence of fodder and color factors on the
formation and development of individual skin structures, as well as the correlation
between research factors.
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AHHOTAIIUA
KOMIIIEKCHHH AHAJII3 BITUBY PI3HOI rOJIBJII HA ITPOJJYKTHBHICTb
CPIBJIACTO-90PHOI, YEPBOHOI TA BLIIOI THCHII (Vulpes Vulpes)

Hleguyk T.B., 0okmop c.-2. HayK, 0oyenm
Binnuyvskuii nayionanvruii azpapuutl yHieepcumem
Kpamapenko C.C., 0okmop bionoziunux Hayx, 0oyenm
Muxkonaiscokuu HayioOHANLHUL a2papHull yHigepcumem

B cmammi nooani pesynomamu KoMnieKCHO20 aHanizy 6NIUBY HA AKICMb WKYPOK JUCUYL iX
KOJIbOP0B020 MUNY, 20016711 Ma YACMKU 3MIHU M'ACHUX KOpMi6 8 payioHax. IIpu ybomy eusuanuce s
Mopgonociuni, max i mMoeapo3HA8Ui NOKAZHUKU Xympa CpiOasacmo-u4opHoi, uep8oHoi ma 0inoi
aucuys. Excnepumenmanvro 6cmanoéneno, wjo mun 200i61i, YACMKA 3AMIHU M'SCHUX KOPMI8 8
PAayioHax mosapHo20 MOIOOHAKY PIZHUX KOJIbOPOBUX MUNIE NO-PI3HOMY 8NIUBAE HA AKICMb XYMpd.
Buseneno, wo konboposuti mun aucuyb OOCHMOBIPHO BNIU6AE HA NPOSAE MAKUX NPOOYKMUBHUX
O3HAK, SIK NPUPOCTU JHCUBOL MACU, DOBI’CUHY MA WUPUHY WKYPOK, niowy ma macy ix (P<0,001).
Buo 3aminnuka m'scHux xopmie 8uzHayae OOCMOGIPHY 3MIHY NIHIUHUX MA MACO8UX NAPAMempie
Xympogoi npooykyii aucuys. Yacmka Kopmoeo2o 3aMIHHUKA M'ACHUX KOPMI& OOCMOBIPHO 6NIUBANA
Ha OPMYBAHHSL HCUBOT MACU MOBAPHO20 MOTOOHIKY MA 20MOBOI Xympo8oi npooyKyii.

Lixasum 6ua6u6cs KOMNIEKCHUU 6NAUE O0O0CHIOHUX (Pakmopié Ha NpOOYKMUBHI O3HAKU
aucuyb. 30Kpema, KOMUAEeKCHUU 6NIUE MUNY KOAbOpY JIUCUYb MA 6UO 3AMIHHUKA NPOAGNABCA )
00CMOBIPHUX 3MIHAX MACU MBAPUH A MACU 00ePAHCAHOT NPOOYKYIL (WKYPOK) 8i0 HUX. AHAN02IUHOW0
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Oy1a KomMniekcHa 0isi 8Cix mpbox 00Cuionux gakmopis. Ilpome, 3a 8UBYEHHS KOMNIEKCHO2O BNIUBY
MUNY KOIbOPY JUCUYL MA YACMKU 3AMIHHUKA OOCMOBIPHOI SUABUNACS NUUle 3MIHA Macu cupoi
Hemiz0posanoi wikypxku. He manu 0y0b-sx020 6niugy ma NiHIUHI po3MIpU WKYPOK AUCUYb ma ii
OYIHKY 4acmKa 3aMIHHUKA M'ICHO20 KOPMY MA NOEOHAHHA Yb020 (akmopy 3 munom Koaibopy ma
8UOOM 3AMIHHUKA.

B x00i excnepumenmy euguanuca makodc 2eHOepHi ocobausocmi adanmayii aucuyb 00
3MiHU 200i61i. Yemanosneno, wo camku cpionsicmo-uopuo2o muny 2, 6 ma 7 00CHIOHUX epyn MAlu
Kkpawe xympo, a camyi 10 — xapaxmepu3sysanuca nocipwianuam axocmi wkypox. Camxu i camyi
yepBoHOI ucuYyi Kpawje aoanmyeanucs 00 pPayioHié i3 4ACMKOBOW 3AMIHON M'SICHUX KOPMIG
MAKyxor COHAWHUKOBOIW. B yux epynax cnocmepieanocv nOKpawjeHHs JNIHIUHUX MA AKICHUX
NOKA3HUKI@ WKYpoOK. Y Jaucuyvb 001020 KOIbOPOBO2O MUNY HAUBANCHI MA SAKICHIWI WKYPKU
susasuauca y camox 7 i 9 oocnionux epyn, a y camyie — 4, 6, 7 ma 9 epyn.

Knwuosi cnosa: nucuyi (Vulpes Vulpes), mosapuuii  monoousx, npooykmuenicme,
KOMNIIEKCHA OYIHKA, 20018/, 3AMIHHUK M 'SICHUX KOPMI8, e(heKmuenicmo

Puc. 2. Ta6a. 2. JliT. 15.

ANNOTATION
KOMILIEKCHBIH AHAJIHU3 BJIHSAHHUS PAJIHYHOI' O KOPMJIEHHSA HA
ITPOH3BOJHUTE/IBHOCTh CEPEFPHCTO-YEPHOH, KPACHOH H BEJIOH JIHCHIIBI
(Vulpes Vulpes)

Hleeuyk T.B., 0okmop c.-x. HayK, 0oyeHm

Bunnuyxutl HayuonaneHulil acpapHulil yHugepcumen
Kpamapenxo C.C., 00kmop 6uonocuseckux Hayk, 0oyeHm
Huxkonaesckuil HayuoHanbHblil acpapHblil yHUeepcumen

B cmamve npedcmasnenvl pesyromamvl KOMNIEKCHO20 AHANU3A GIUAHUS HA KAYECMBO
WKYPOK JUCHL UX YBEMHO20 MUNA, KOPMAEHUS U 00U USMEHEHUsL MACHBIX KOPMO8 8 payuoHax. Ilpu
IMOM UBYHATUCH KAK MOPGhoNIocUdecKUue, MaKk u mogapo8eoHvle NOKA3amenu mexa cepeopucmo-
YepHoll, KpacHou u Oenoll aucuy. DKCNepUMeHmaibHO YCMAHOBIEHO, YMO MUun KOPMIEHUs, OO0
3aMeHbL MACHBIX KOPMOB 8 PAYUOHAX MOBAPHO20 MOLOOHAKA PA3HBIX YGEMOBIX MUNOE NO-PASHOMY
enusiem Ha Kayecmeo mexd. Buiasneno, umo yeemnou mun auc 00OCMoOBEPHO GIUsLl HA NPOSABILEHUe
MAKux NPoOYKMUBHLIX NPUZHAKOS, KAK NPUPOCHIbL JHCUBOU MACCHL, ONUHY U WUPUHY WKYPOK,
nrowaos u maccy ux (P<0,001). Buo 3amenumensi MACHbIX KOPpMO8 Onpeoensl O00CMOBEPHOe
UBMEHEeHUe JIUHEUHbIX U MACCO8bIX NApPaMempo8 Mexo6ou npooykyuu aucuy. Jonss Kopmosoco
3ameHumens MACHbIX KOPMO8 OOCMOBEPHO GIUANA HA (OPMUPOBAHUE IHCUBOU MACCHI MOBAPHO2O
MONOOHAKA U MACCy 20MOBOU MeX080U Nnpooykyuu. HHmepecHblM O0KA3aACs KOMIIEKCHOE
8030elicmaue UCCIe008amenbCkKux (pakmopos Ha npoOYKMueHvle NPUHaxKu aucuy. B yacmuocmu,
KOMNJIEKCHOe 6030elicmeue muna yeema Juc U U0 3aMeHUumesss NPOAGIAINCA 8 O00CMOBEPHbIX
UBMEHEHUSIX MACChl HCUBOMHBIX U MACCHL NOLYYEHHOU NPOOYKYUU (UKYPOK) om Hux. AHanocudunvim
ObLIO0 KOMNIIEKCHOe 6030elicmeue 6cex mpex Onvlmuvlx ¢hakmopos. OOnako, 3a u3yueHue
KOMNJIEKCHO20 GIUAHUS MUNA Y8ema IuUcC U OO0AU 3aMeHumens OOCMOBEPHOU OKA3ANACH UL
U3MeHeHue mMacca colpotli Heme30peHHoU wWKypku. He ycmanoeneno enuanus na aunelinvle pasmepol
WKYPOK IUCUY U UX OYEHKY 00U 3aMeHUmeNns MACHO20 KOpMA U COYemanus 3mo20 (axkmopa c
MUNoM yeema u 6U0OM 3aMEHUMEN.

Knrwuesvie cnosa: nucuya (Vulpes Vulpes), mosapuviii monoousk, npouzeooumenvHocmo,
KOMNIEKCHAs OYeHKA, KOPMAEHUe, 3aMEeHUMeNb MACHBIX KOPMO8, d(hPeKmusHocmo

Fig. 2. Tab. 2. Ref. 15.
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