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The paper substantiates the need to improve the energy and protein nutrition of
heifers in order to increase the efficiency of their cultivation taking into account climate
changes. In scientific and economic experiments on heifers, the energy-protein feed
additive TEP-mix was used, with a high degree of protection against the breakdown of
protein (65.25 %) and starch in the rumen.

The main results of the conducted research indicate that improving the energy
and protein balance in the body of heifers due to the use of TEP-mix supplements in their
diets is a physiologically justified and cost-effective element of feeding technology. The
use of diets with the inclusion of TEP-mix additives in their composition provides an
increase in the amount of protected protein and starch in the total diet by at least 8-15 %,
which has a positive effect on increasing live weight gain and improving the economic
efficiency of cultivation.

The results prove that even in conditions of reduced feed consumption due to an
increase in outdoor temperature, providing heifers with protein and energy is a reliable
way to control their productivity, stabilize homeostasis during critical temperature
conditions for raising animals.

The developed diets for feeding heifers with the inclusion of high-protein energy
feed additive TEP-mix with an energy — protein ratio of 8.1:1.0 provided an increase in
the level of non-split protein in the rumen from 28.05% to 34.83% contributed to the
stabilization of metabolic processes in the animal body and allowed to increase the
average daily growth of heifers in the cold season (from -10°C) by 56 g or 7.7 %, and in
the summer (up to +36°C) by 118 g or 20.8 %. Changes in the protein diet of heifers in
the direction of saturation of the diet with protein, which is digested according to the
intestinal type from 28.05% to 34.83% provided better tolerance to heat stress. Moreover,
with an increase in temperature to the maximum, the degree of counteraction to heat
stress becomes the greatest.

With a 10% increase in the normal protein level in the second group, the energy-
protein ratio increased to 9.7:1.0, and the level of protein that is not broken down in the
rumen decreased to 26.59 %. Under these conditions, the average daily weight gain of
heifers in winter decreased by 22 g or 3.0%, in summer — by 35 g or 6.2 %.

Keywords: heifers, energy-protein ratio, feed additive, live weight, air
temperature.
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Y pobomi  o0bipynmosyemuvcs  HeoOXiOHICMb  YOOCKOHANEHHS — eHepeo-
NPOMEIiH08020 HCUBLEHHS Meauyb 05l NiOBUWEHHS eqheKMUBHOCMI iX 8UPOUY8AHHS 3a
ypaxyeauwHs 3MiH Kuimamy. B Haykoo-cocnooapcokux 0o0cnioax Ha o menuysx
BUKOPUCMOBYBANACS eHepeo-npomeinosa Kkopmoea oobaexka TEII-mixc, 3 6ucokum
cmynenem 3axuujeHocmi 8i0 posujenyieHHs 8 pyoyi npomeiny (65,25 %) i kpoxmanio.

OcHogHi  pesynrbmamu npogedeHux OO0CHi0JNCeHb C8i0uamb, WO NOKPAUJeHHs
eHep2emuyHo20 ma OIIKO08020 OANAHCY 8 OP2AHI3MI MeTUYb 3d PAXYHOK BUKOPUCTNAHHA 8
ix payionax oobasku TEII-mikc € izionoeiuno o00IpyHmosanHum ma eKOHOMIYHO
BUCIOHUM eJleMeHMOM MEeXHON02IT 200i81i. 3acmocy8ants payionis i3 6KIUeHHAM 00 iX
cknady oovasku TEII-mikc 3abe3neuye 30inbueHHA KiIbKOCMI 3aXUWeH020 Npomeiny ma
KPOXMAIO 8 3A2A/lbHOMY payioHi ax MiHimym Ha 8 — 15 %, wo no3umueno eniueac Ha
30LIbUWEHHS NPUPOCY HCUBOT Macu ma NOKPAWEHHS eKOHOMIUHOI egexmusHocmi
BUPOUYYBAHHSL.

Ompumanni pe3yniomamu 00800mMbyb, WO HABIMb 3a YMOB 3HUNCEHHS CHONCUBAHHSL
KOpMY 6HACTIOOK 30iMbWEeHHsI meMnepamypu 308HIUHb020 NOGIMps, 3a0e3nedents
menuyb OLIKOM ma eHepeielo € HAOIUHUM CNOCOOOM KepyB8aHHs iX NpOoOyKMUGHICMIO,
cmabinizayii.  eomeocmaszy 6 nepioo  KpUMUYHUX OISl BUPOWYBAHHS  MEAPUH
memnepamypHux ymoa.

Pospobneni  payionu 200ieni menuyb i3 GKIIOUEHHAM  BUCOKOOLIKOBOI
eHepeemuyHoi kopmoeoi 0obasxu TEII-mikc 3 eHepeo-npomeinosum cnig8iOHOULEHHAM
8,1:1,0 3abesneuunu 3pocmanns pieHs Hepo3wWenIneanozo y pyoyi npomeiny 3 28,05 %
00 34,83 % cnpusanu cmabinizayii npoyecie 0OMiHy peuosun 8 opeanizmi meapur ma 0anu
3MO2y RIOSUWUMU CEPEOHbOO0OOSE NPUPOCMU Meauyb Y X0100HY nopy poky (8id — 10 °C)
Ha 56 2 abo 7,7 % , ay nimuiti nepioo (0o +36°C) na 118 2 abo 20,8 %. 3minu 6inkogoco
JHCUBTICHHS METUYb Y HANPAMI HACUYEHHS PAYIOHY NPOMEIHOM, AKULL NepempasiiocmvCsl
3a kuwkosum munom 3 28,05 % oo 34,83 % 3abezneuunu kpawyy monepanmuicms 00 Oii
mennogso2o cmpecy. Ipu uomy, 3 nioguwenHsam memnepamypu 00 MaKCUMymy, CMyniHb
nPOMuUOii menio8omMy cmpecy cmae HatloilbuuM.

3a s3binvwenns na 10 % 6i0 nopmu piens npomeiny 6 Opyeili epyni, enepeo-
npomeinoge cniggionoulenHs 30invwunocs 0o 9,7:1,0, a pisenv npomeiny, wo He
posujennioemvcs 8 pyoyi, 3uusuecs 0o 26,59 %. 3a yux ymose cepednb000606i npupocmu
AHCUBOT Macu menuysb 6 3umosull nepiod sHuzunucsa va 22 2 abo 3,0 %, y nimuii — Ha 35 2
abo 6,2 %.

KuarouoBi cjoBa: Tenuili, €Hepro-mpoTeiHOBE CIIBBIIHOIICHHS, KOPMOBa
no0aBKa, )KMBa Maca, TeMIepaTypa OBITpsI.
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In most modern protein nutrition systems, determining the need of animals for
protein is based not on the content of raw and digestible protein in the diet, but on the
amount of protein that is synthesized in the rumen and broken down in the small intestine.
That is, the total need of ruminants for protein is defined as the sum of its cleaved and
non-cleaved particles in the rumen. This approach to optimizing the protein nutrition of
highly productive animals is based on providing their bodies with easily soluble nitrogen
compounds of feed protein and non-protein sources of nitrogen, which is replenished by
proteolysis of microbial protein and feed protein (Rodriguez, R. et al, A., 2007; Wang, Y.
et al, 2015; Lima, J. et al, 2023).

Modern studies of the processes of digestion and assimilation of feed nutrients,
protein biosynthesis in the rumen have given a solid basis for adjusting the existing
feeding standards and evaluating feed. Animal feeding standards that are recommended
for practical use, published in special reference books, are considered indicative, since
they need to be adjusted in accordance with the conditions of specific farms, depending
on age, fatness, method of keeping animals and climate change (Kramarenko, O. S. 2024).

The synthesis of microbial protein in the pre — pancreas of cattle is limited in the
range of 45-60% of their amino acid requirement, the remaining amino acids of animals
should be obtained with non-split protein in the rumen (Galyean, M. L. et al, 2024; Harun,
A.Y.etal, 2019). The problem is that when feeding feed, on the one hand, it is necessary
to prevent excessive digestion of proteins and amino acids under the influence of
microorganisms, and on the other — to achieve maximum synthesis of microbial protein
and assimilation of non-protein forms of nitrogen. Unbalanced diets in terms of energy
and protein nutritional value lead to an overspend of feed by 25-30 %, which worsens the
economic performance of economic activity (Katongole, C. B. et al, 2020; Brown, E. G.
et al, 2005).

Further development of dairy cattle breeding and increased productivity largely
depend on the intensification of feed production, the organization of proper care and
maintenance of livestock, the genotype and quality of reared repair heifers intended for
reproduction. The future productivity of the herd and the profitability of the industry
largely depend on how repair heifers are raised (Admin, O. Y. et al, 2024; Boulton, A. C.
etal, 2017).

The relatively low intensity of herd renewal and the low level of feeding of repair
heifers usually restrain the further growth of dairy productivity of cows. Poor feed quality,
the level of feeding of young animals and premature disposal of animals from the herd
are a deterrent to intensive herd recovery in many farms. There are also problems with
the selection of heifers for reproduction, because during the period of their rearing, half
of them are eliminated. One — and-a-half-year-old heifers with an insufficiently balanced
feeding diet have a live weight of only 290-300 kg, and in some places even less. To get
a heifer with a live weight of 370 kg by the time of fertilization, it takes 26-28 months,
and offspring from them are received only at 35-37 months. As a result, the time frame
for growing repair young animals is delayed for 9-10 months. The farm suffers double
losses: it is impossible to get high productivity from such a cow, and the number of
unproductive parts of the dairy herd increases unnecessarily. All this, in turn, leads to
overspending of feed and the need to have additional premises and service personnel on
the farm and negatively affects the economy of the industry. (Uhrincat, M. et al, 2021;
Sharapa, G. S. et al, 2019)

Due to an unbalanced and insufficient level of feeding, the growth rate of animals
decreases, and feed costs per unit of growth increase. During the cultivation of repair
young animals, it is necessary to organize feeding in such a way as to obtain planned
indicators of live weight gain, which will ensure from birth to 16-18 months of age their
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growth at the level of 750-850 G (Heinrichs, A. J. etal, 2011; Handcock, R. C. et al, 2019;
Hawkins, A. et al, 2020).

Analysis of feeds used in animal feeding shows that their diets are mostly deficient
in protein, sugar, starch, phosphorus, sulfur, magnesium, copper, zinc, cobalt, and iodine.
To avoid this deficiency, especially in terms of protein (taking into account its amino acid
composition), carbohydrates, minerals and vitamins, various feed additives are widely
used in the diets of repair young animals during rearing (Hurlbert et al, 2024; Menezes,
A. C. B. et al, 2022). But, as the analysis of feeding proves, most feed additives that are
manufactured in industrial conditions and used in feeding practice do not meet the
regulatory requirements for nutritional value and mineral composition. In this regard,
there is an urgent need to organize the production of new feed additives and determine
their impact on the usefulness of diets during the period of rearing young animals from
birth to 13-15 months of age.

A significant number of studies have shown that cattle exposed to heat stress have
a negative nitrogen balance due to reduced feed intake (Wang, J. et al, 2020;
Meneses, J. A. M. et al, 2021), which can be offset by an increase in protein content in
the diet, but this can lead to an excess of nitrogen and a negative nitrogen balance in the
rumen. Therefore, if the dry matter intake of the diet decreases during heat stress, then
there is a need to increase the protein and energy concentration in the dry matter of the
diet (Singh, et al, 2021, Chang-Fung-Martel, J. et al, 2021). At the same time, it is
necessary to take into account the quality of protein, the amount of metabolic energy in
the diet and the energy — protein ratio, which can significantly affect the efficiency of
converting nitrogenous compounds in the ruminant body into products (Kim, W. S., et al,
2022)

There is an urgent need for additional research to determine the effectiveness of
using protein of different quality and quantity in conditions of climate change and
improve protein nutrition of repair young animals to increase the intensity of their growth
and, as a result, increase future milk productivity. This is the relevance of conducting
research.

The aim of the work is to determine the metabolism and optimal ratio of protein
and energy when using full — fledged diets for repair young animals in various climatic
conditions.

Materials and methods of research. When conducting the research,
bibliographic (formation of an introduction), zootechnical (selection of groups,
Organization of experiments, drawing up rations, assessment of feed consumption,
measurement of body and air temperature, calculation of respiratory rate and pulse,
weighing heifers), physico-chemical (determination of the content of basic nutrients in
feed), biochemical (determination of the biochemical composition of blood), statistical
(calculation of probability), mathematical (calculation of economic efficiency, average
daily increments) methods were used.

To achieve this goal, LLC "Pechenezhskoe™ of the Chuguevsky District of the
Kharkiv region conducted a scientific and economic experiment. for its organization,
taking into account the breed, age, live weight and health status, 3 groups of heifers of
the Ukrainian red-pock dairy breed were formed, 8 heads each, which were selected using
the method of par-analogs. During the preparatory period of the experiment, heifers of all
groups were kept under the same conditions of loose maintenance in a typical capital
room for 200 heads, equipped with group feeders and received rations that were balanced
in basic nutrients. Drinking - from group drinkers.

When justifying the research scheme, we proceeded from the following position:
group | of experimental heifers was defined as a control, and Group Il; and Group Il —
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as experimental heifers. In the control and second groups, a traditional protein supplement
with sunflower meal with a low degree of protein protection from cleavage in the rumen
(15.2%) was used, and in the third group, a high — energy protein supplement TEP-mix
with a high degree of protected protein (65.3 %). This made it possible to obtain a
different ratio of protein and energy in the research groups.

So in the diets of heifers of the second group, the energy-protein ratio was 9.7,
which is higher than normal, and in animals of the third Group, 8.1, which is lower than
normal. The difference in the composition of diets between the control and experimental
groups was achieved by correcting the energy-protein ratio of the concentrate part of the
diets. With almost the same level of feeding of experimental heifers, which was 2.27 —
2.35 kg of dry matter of the diet per 100 kg of live weight, the level of energy-protein
ratio reached from 3.14 to 3.75.

The experiment, which lasted 185 days, consisted of three periods, each of which
was characterized by a different outdoor temperature due to the change of seasons. The
average air temperature in the winter period of the experiment (63 days) was at the level
of +1 °C, with fluctuations from -10 °C to +5 °C, spring — (61 days) — +21 °C, with
fluctuations from +10 °C to +24 °C, summer (61 days) — +28 °C, with fluctuations from
+24°C to +36°C. The Experiment was conducted according to the method of Group
periods. The air temperature was measured using a TTJ alcohol thermometer with a scale
ranging from -50 to +50 °C and a division price of 1 °C, twice a day, followed by
calculation of the average daily and average monthly temperature. The thermometer was
placed in a place protected from direct sunlight, at a height of 2 meters from the floor.

At the beginning of each period, the chemical composition and nutritional value
of the selected feed samples were determined in the laboratory for evaluating and
monitoring the quality of livestock products and feed. During the experiment, the feed
samples were determined: primary moisture-by drying the feed sample at a temperature
of 60-65 °C; dry matter — by drying the sample at a temperature of 100 °C for 6 hours;
crude protein-by K'eldahl micromethod; raw fiber - by Henneberg and Stoman; crude fat
- by extracting an absolutely dry suspension in the Soxlet device; raw ash-by dry
ozolization in a muffle furnace at a temperature of 500-600 °C; total nitrogen — by the
classical K'eldahl method; feed units, exchange energy and BER — by calculation.
Macronutrients in feed were determined in ash extract — by chemical method, in
particular: calcium — by trilonometric titration; phosphorus — by calorimetric method. All
chemical analyses were performed using parallel definitions in the same samples, and the
data were considered working only when the indicators of parallel studies did not exceed
the permissible errors.

To conduct the experiment, full-fledged feed mixtures were made, which were
distributed twice a day. The main diet consisted of corn silage, triticale haylage + oats,
alfalfa hay, corn and barley turf, and sunflower cake. Special attention was paid to
optimizing the level and amount of protein that is not cleaved and broken down in the
rumen, which significantly affects the productivity of animals.

Before feeding a new batch of feed, the leftovers that were weighed were
completely removed from the feeder. The difference between the specified amount of
feed and the mass of residues was used to determine their actual consumption. At the
same time, the collection and weighing of feed residues was carried out for each group
separately.

The safety of experimental supplements for the body of experimental heifers was
concluded on the basis of changes in clinical and physiological parameters and general
condition. Observations were carried out at the beginning and end of the first and third
periods, twice a day: in the morning at 6 o'clock and in the evening at 18 o'clock. The
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pulse rate was determined by palpation of the caudal artery in the area of the 3rd and 4th
caudal vertebrae, the respiratory rate was determined visually by the movements of the
abdominal wall by counting the number of respiratory movements per minute, and the
body temperature was determined by rectal thermometry. At the same time, the mucous
membranes of the oral and nasal cavities, the conjunctiva of the eyes were examined in
heifers, and the condition of the skin and hair was determined.

Blood samples for biochemical studies were taken from the jugular vein in three
heifers from each group, two hours before morning feeding. Total protein, albumins,
globulins, protein ratio (a/G), urea, total cholesterol, aspartate aminotransferase (AST),
alanyl aminotransferase (alt), creatinine, total calcium, inorganic phosphorus, Ca/P were
determined in blood serum on a BS 3000-m biochemical analyzer.

Live weight was determined by monthly individual weighing of animals in the
morning before feeding. Based on weighting, the total increase for a certain period and
the average daily increase in live weight were calculated.

The calculation of economic efficiency was carried out on the basis of taking into
account the actual amount and cost of feed consumed, as well as the received products
(growth).

Research results. The body's response to climate changes and feeding conditions
depends on the perfection of adaptation mechanisms, which are a complex complex
involving all organs and systems. To a large extent, the adaptability of animals to climate
change conditions can be inferred from such indicators as respiratory rate, pulse and body
temperature. The body temperature of the experimental heifers during the experiment was
within the physiological norm (38.0-38.5 °C). The lowest variability was characterized
by the value of body temperature, for which a clear intergroup difference was not
established. In winter, the body temperature of heifers from morning to evening was
almost at the same level, while in summer it decreased by 0.1 and 0.2 °C. This indicates
a certain dependence of the body temperature of heifers on the ambient temperature.

Heifers of all groups in the summer period were characterized by the highest
indicators of respiratory rate and pulse, and in winter they noticeably decreased. These
changes can be explained by a significant difference in air temperature both directly inside
the storage room and outside it. Analysis of the data obtained shows that the season of
the year has the greatest impact on the respiratory rate. At the same time, in summer, the
animals had an average of 2.3 and 6.5 respiratory movements more than in winter,
respectively. The pulse rate was somewhat more stable.

Taking into account the chemical composition and nutritional value of the feed,
the feeding rations of experimental animals were calculated. All rations were calculated
according to feeding standards, and ensured that the productivity of heifers was obtained
at the level of 700 — 800 g of the average daily weight gain.

The diet of the first group of heifers consisted of a mixture of 6.0 kg of corn silage,
3.0 kg of triticale haylage+oats, 1.5 kg of alfalfa hay, 0.4 kg of corn turf, 0.7 kg of barley
turf and 0.4 kg of sunflower cake. It contained 6.05 kg of dry matter, 60.7 MJ of metabolic
energy, 790 g of crude protein, and 521 g of digestible protein.

The composition of the feed mixture of the second group of heifers included
6.0 kg of corn silage, 3.0 kg of triticale haylage+oats, 1.5 kg of alfalfa hay, 0.4 kg of corn
turf, 0.35 kg of barley turf and 0.75 kg of sunflower cake. Its nutritional value was 6.06 kg
of dry matter, 60.3 MJ of metabolic energy, 872 g of crude protein, 584 g of digestible
protein.

The diet of the third group of heifers included 6.0 kg of corn silage, 3.0 kg of
triticale haylage+oats, 1.5 kg of alfalfa hay, 0.6 kg of corn turf, 0.4 kg of barley turf and
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0.3 kg of TEP mix. It contained 5.86 kg of dry matter, 59.1 MJ of metabolic energy, 746 g
of crude protein, and 480 g of digestible protein.

It was found that in the control group of animals with an energy-protein ratio of
8.6, the level of cleaved and non — cleaved protein in crude protein was 72% and 28 %,
in the second group, where this ratio was 9.7, the level of crude protein was 13.25%
against 12.1% in the control, the ratio of cleaved and non-cleaved protein was different-
73.4% and 26.6 %. In the third group of animals, where the high-energy protein
supplement TEP-mix was used, the level of energy — protein ratio was lower and
amounted to 8.1, and the ratio of protein fractions — 65.2% and 34.8%, respectively, for
11.5% - crude protein.

It was found that when the air temperature increased, the consumption of diets by
experimental heifers slightly decreased. When the air temperature outside is -2 °C in the
winter period of the experiment, the consumption of the feed mixture was in the range of
11.8-12.0 kg/day. Raising the temperature to a critical level suppresses feeding behavior,
leads to a decrease in feed consumption, and generally negatively affects animal
productivity. So, at an outdoor temperature of +24 °C in the summer period of the
experiment, the consumption of feed mixture was in the range of 11.4-11.6 kg/day.

As a result of biochemical blood tests, it was found that replacing meal with TEP-
mix protein concentrate in the diets of Group Ill heifers had a positive effect on
metabolism and contributed to the stabilization of the main biochemical parameters of
blood, which were within the physiological norm. However, heifers of the second group
who received a diet with a protein content higher than normal by 10 % (EPS 9.7 g/MJ)
showed increased activity of alanine aminotransferase, compared with animals of the first
and third groups by 10.4 u/l and 10.76 u/l, respectively, regardless of changes in ambient
temperature. Physiological studies have shown that the inclusion of high-protein
supplements in the diets of animals stabilizes the level of metabolism of essential
nutrients in the blood, especially those responsible for the synthesis of amino acids and
homeostasis of the body.

One of the main indicators of the effectiveness of using heifer feeding diets in the
experiment is the change in their productivity under the influence of different energy-
protein ratios in the diets. In fact, the obtained indicators of productivity of experimental
animals indicate that in Winter (63 days), heifers of all groups increased their body weight
by an average of 45.3 — 50.2 kg, while the average daily increase in live weight was on
average 719 — 797 g. that is, the experimental animals adequately corresponded to the
planned level of feeding and the amount of specified nutrients that entered their body.
However, the differences in the performance of heifers who received different feed
additives are obvious. In particular, with almost the same intake of nutrients in the body
of heifers of the second group, but with an increase in the energy-protein ratio above the
norm, the increase in winter was the smallest. An increase in the amount of protein broken
down in the rumen did not affect the level of average daily live weight gain in Group |1
heifers. At the same time, a decrease in the amount of protein in the diet of heifers of the
third group and a shift in the energy-protein ratio to a smaller side led, on the contrary, to
an increase in the growth intensity of heifers relative to the control and the second group.

When the outdoor temperature ranged from -10 °C to +5 °C, the inclusion of the
feed additive TEP-mix in the diets of heifers provided higher growth intensity indicators
than in animals of the first and second groups. Heifers of all groups increased their live
body weight by 46.7+0.49, 45.3+0.37 and 50.2+0.81 kg in winter, respectively.

In the spring period of the experiment, when the average ambient temperature was
+21 °C, heifers increased their live body weight by 44.3+1.21 kg, 42.8+1.08 and
48.6+0.63 kg, respectively, by groups. The average daily increments were at the level of
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725+0.02 g, 701+0.02 g and 797+0.01 g. that is, compared with the first stage, we can
say that with an increase in ambient temperature, the productivity of animals within the
groups changed slightly.

As for the effect of changes in ambient temperature on the productivity of heifers,
asimilar trend was observed in the summer period. During the summer period of research,
when the ambient temperature rose to +36.4 °C, and feed consumption decreased by 3 —
5 %, the productivity level of heifers was 34.5+1.1, 32.4+0.65 and 41.84+0.05 kg.
Consequently, an increase in the ambient temperature to critical leads to a decrease in
feed consumption, deterioration of comfortable conditions for keeping animals and a
decrease in their productivity.

According to the scientific and economic experiment, in different seasons of the
year, results were obtained that indicate that for the use of protein feed additives in the
diets of experimental animals, which provide a different energy-protein ratio, you can get
both excellent indicators of live weight gain of heifers, and the level of production cost
and profit. The use of high-protein additives in diets made it possible to have feed costs
per 1 Feed Feed at the level of 36.44-37.98 UAH in the winter period of the experiment,
while this indicator was highest in the third group, where the feed additive TEP-mix was
used, due to its high cost. But, as further calculation proved, higher indicators of the
growth intensity of heifers caused not only the lowest cost of 1 kg of growth, but also the
profit received, which was the highest in this group. Thus, the cost of 1 kg of growth in
animals of the third group was UAH 47.66, which is less than the corresponding indicator
in the first group by UAH 1.50 and UAH 4.03 in the second. The amount of profit in
heifers of the third group for the winter period also exceeded the peers of the first and
second groups. In the spring period, heifers of the third group had a lower cost price than
their peers by 2.51-5.43 UAH, the profit is higher — respectively. The same trend in
economic indicators was observed in the summer period.

Discussion. Climate change leads to an increase in the average annual surface
temperature of the Earth and is inextricably linked with animal husbandry. It is known
that a sharp increase in temperature and humidity can directly or indirectly affect the
physiology and productivity of animals. In the context of global climate change, as well
as the growing cost of energy carriers, agricultural machinery, feed and additives, etc.,
repair young animals are a special concern of the farm, which characterizes the past and
present, as well as determines its future. The future productivity of the herd and the
profitability of the industry largely depend on how repair heifers are raised. Therefore,
there is a need for additional research to determine the effectiveness of using different
quality and quantity of feed protein in conditions of changing climatic conditions and
improving protein nutrition of repair young animals to increase the intensity of its growth
and, as a result, increase future dairy productivity.

The analysis of information sources covers a wide range of issues related to the
production and use of protein supplements for young cattle due to changing climatic
conditions.

The results obtained proved the need to improve energy and protein nutrition for
repair young cattle, which will allow us to obtain more significant indicators of increasing
the intensity of its growth, taking into account climate changes.

The interest of dairy producers in raising healthy repair young animals in the
context of global warming is gaining more and more momentum. On the one hand, the
cultivation of repair young animals to the right age and weight is affected not only by the
quantity, but also by the quality of components of the feeding diet, especially protein.
Using cheap and low-quality feeds that are poor in energy content and with a low level
of protein that is not cleaved in the rumen, it is impossible to obtain high-quality young
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animals with a high potential for dairy productivity in the future. Such production is not
competitive and has low profitability. On the other hand, when raising heifers, you need
to take into account the annual increase in air temperature, especially in the summer. The
correct selection of feed for the feeding diet is the key not only to raising healthy heifers,
but also to obtaining high milk productivity and productive longevity in the future.

Concluding the review of known sources on the use of feed additives with soybean
meal as a priority feed crop in the conditions of climate change, it should be noted that
climate change will continue to affect many areas in agriculture, and therefore the
selection of feed and feed additives that reduce the impact of negative climatic factors on
the body of young cattle, while increasing the productivity of animals, becomes
particularly relevant.

Conclusions.

1. The inclusion of the TEP-mix feed additive in the diets of heifers made it
possible to optimize the ratio of energy and protein up to 8.1:1, but did not affect the
clinical and physiological parameters of heifers that were within the normal range.

2. The use of high-energy protein feed sources that regulate the level of non-
cleaved protein in the diet can be considered as a factor in preventing heat stress and
increasing the intensity of animal growth in ontogenesis, including under critical
conditions of elevated temperatures.

3. It was found that when the air temperature increased by more than +30 °C,
heifers who received diets with the addition of TEP-mix had a higher growth rate at the
level of 41.840.41 kg G with low nutrient consumption per 1 kg of live weight gain.

4. The value of biochemical parameters (total protein, albumin, globulin, urea,
creatinine, ALT, AST) in the blood serum of animals of all groups was at the level of
reference values. However, heifers of the second group who received a diet with a protein
content higher than normal by 10 % (EPS 9.7 g/MJ) showed increased activity of alanine
aminotransferase, compared with animals of the first and third groups by 10.4 u/l and
10.76 u/l, respectively, regardless of changes in ambient temperature.

5. The introduction of the promising TEP-mix protein supplement to diets helps
to increase the economic efficiency of raising heifers by increasing the net profit per head
in different seasons of the year.
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