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Abstract. The study aimed to assess the impact of automated feeding on the 
physiological state, productivity and conditions of livestock. The study analysed 
the effect of automated feeding systems on physiological parameters, stress levels, 
cattle productivity and sanitary conditions in the feeding area. The experiment was 
conducted on 200 dairy cows and 150 beef bulls, divided into control (traditional 
feeding) and experimental (automated feeding) groups. Body temperature, heart and 
respiratory rates, stress levels, disease incidence, milk yield, average daily weight gain 
and microclimate parameters were measured. The study results demonstrated that the 
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INTRODUCTION
The research relevance is determined by the need 
to increase the efficiency of livestock production in 
Ukraine through the introduction of modern automat-
ed feeding technologies. The use of such systems can 
improve the physiological condition of animals, reduce 
stress, optimise the diet and increase the productivi-
ty of cattle. In developed countries, such as Germany, 
the Netherlands and Denmark, automated systems are 
actively used to ensure stable growth in milk yields 
and average daily weight gain. In Ukraine, the level of 
adoption of these technologies remains insufficient, 
which affects the efficiency of livestock farming and 
the conditions of livestock keeping. The problem of the 
study is that traditional methods of animal feeding of-
ten do not meet modern requirements for production 
efficiency. Uneven distribution of feed, high incidence 
of diseases, low productivity, and high levels of stress 
in animals are key challenges that can be addressed 
through automation. Insufficient adaptation of Ukrain-
ian farms to the latest technologies makes it difficult 
to maintain optimal physiological parameters of an-
imals and reduces their productivity (Misiuk & Zak-
hodym,  2023). Therefore, research into the impact of 
automated feeding systems on the health and produc-
tivity of cattle is necessary for the implementation of 
effective feeding management methods and the im-
provement of animal welfare in Ukraine.

According to a study by D. Chebotar (2024), artifi-
cial intelligence is substantial in optimising produc-
tion processes in livestock farming, which reduces 
human intervention and improves feeding efficien-
cy. Similar conclusions were drawn by O.  Solona  et 
al.  (2023), proving the effectiveness of digital tech-
nologies in livestock production, emphasising their 
positive impact on the physiological state of animals 
and dietary stability. As noted by P. Lub et al.  (2024), 
the use of information technology in agriculture con-
tributes to better resource management, which has 
a direct impact on feeding efficiency and livestock 
comfort. At the same time, according to H. Dilaver and 
K.F. Dilaver (2024), the introduction of robotic systems  

in livestock production provides a stable feeding re-
gime and reduces stress in animals, which has a posi-
tive effect on their productivity. A. Monteiro et al. (2021) 
investigated the principles of precision agriculture, in-
cluding automated livestock management, and noted 
that the use of such technologies helps to increase 
animal productivity through optimal feed supply. Fur-
thermore, A.  Melak  et al.  (2024) analysed the impact 
of artificial intelligence on farm management, which 
increased the efficiency of automated feeding systems 
and optimised production processes.

Moreover, C. Tzanidakis et al. (2023) addressed the  
possibilities of using precision animal husbandry tech-
nologies for the maintenance of pasture animals, which 
increased the efficiency of feed distribution and re-
duced feed losses. In turn, D.E.  Micle  et al.  (2021) in-
vestigated the impact of robotic process automation 
on dairy farming efficiency, emphasising the increase in 
productivity due to intelligent control systems. Further-
more, according to G.O. Uzedhe et al. (2023), the intro-
duction of automated feeding systems reduced animal 
stress and improved sanitary conditions in the feeding 
area, which positively affected the overall productivity 
of livestock. At the same time, E. Romano et al. (2023) 
analysed the benefits of automated feeding systems at 
the farm level in Italy, highlighting the improvement of 
physiological parameters in cattle.

According to the analysis of R. García et al. (2023), 
autonomous computing systems are key in livestock 
production processes, providing stable feeding control 
and reducing dependence on the human factor. In addi-
tion, M. Dayoub et al. (2024) highlighted the prospects 
for the development of smart farming, where automat-
ed feeding systems are a key element in increasing pro-
ductivity and improving animal welfare. Thus, the an-
alysed studies confirmed the feasibility of automating 
cattle feeding as a tool for increasing productivity and 
improving animal health. The study aimed to assess the 
impact of automated feeding systems on the health and 
productivity of cattle and compare it with the practices 
of Germany, the Netherlands and Denmark.

body temperature in the experimental group was 0.3°C lower (38.6°C vs. 38.9°C in the control group), the heart 
rate decreased by 9% (60 ± 3 beats/min vs. 66 ± 4 beats/min), and the respiratory rate by 14.3% (24 ± 2 breaths/min 
vs. 28 ± 3 breaths/min). Stress levels, as measured by cortisol, decreased by 29.4% compared to traditional feeding. 
The incidence of gastrointestinal disorders decreased from 22.5% to 9.5%, and cases of metabolic disorders from 
13.2% to 6.7%. Milk yields in the automated system increased by 19.1% (26.8 ± 1.1 litres/day vs. 22.5 ± 1.2 litres/
day), and average daily weight gain in beef cattle increased by 23.2% (1.38 ± 0.05 kg/day vs. 1.12 ± 0.07 kg/day). The 
analysis of the microclimate in the feeding area determined a 22% reduction in ammonia levels, an improvement 
in humidity to the optimum 65-70% and a 17% increase in the cleanliness of the feeders. Comparisons with 
European farms demonstrated that automated feeding can reduce the gap between Ukrainian farms regarding 
animal productivity and sanitary conditions. The findings confirm the feasibility of introducing automated feeding 
systems to reduce morbidity, increase feeding efficiency and create more comfortable conditions for cattle
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MATERIALS AND METHODS
The study was conducted in 2024 between June and 
August at the Agro-Leader farm in Kyiv region (Ukraine). 
The region is characterised by a temperate continental 
climate, which includes warm summers with average 
daily temperatures ranging from +18°C to +27°C, as well 
as sufficient humidity for intensive livestock farming. 
Precipitation in summer averages 200-250 mm, which 
helps to maintain the natural moisture content of the 
fodder. The farm was chosen due to its modern infra-
structure, the ability to use automated feeding systems 
and the presence of a large number of dairy and beef 
cattle. The objects of the study were dairy cows (Ukrain-
ian Black-and-White breed) and Limousin beef bulls. 
The choice of these categories of cattle was justified by 
the need to assess the impact of automated feeding on 
different areas of livestock production – dairy and meat. 
The dairy productivity of cows largely depends on the 
stability of feeding and the absence of stress factors, 
which could be improved through automation. In the 
case of beef breeds, efficient feed intake and uniform 
weight gain were the key indicators to be analysed.

The experiment included two groups of animals: 
control (traditional feeding) and experimental (auto-
mated feeding). Each group consisted of 200 dairy cows 
and 150 beef bulls. The animals’ diet consisted of 35 kg 
of silage, 8  kg of haylage, 6  kg of mixed fodder and 
1.5 kg of mineral supplements per day. In the control 
group, feeding was conducted manually twice a day (at 
6:00 and 18:00), while in the experimental group, an 
automated system Trioliet Triomatic T40 (Netherlands) 
was used to ensure uniform feed distribution six times 
a day (at 5:00, 9:00, 13:00, 17:00, 21:00 and 1:00). The 
following devices were used to measure physiological 
parameters: a digital veterinary thermometer Gimette 
VT-10 (France) to measure body temperature, an elec-
tronic stethoscope 3M Littmann 3200 (USA) to record 
heart rate, a portable gas analyser Dräger X-am 5000 
(Germany) to measure ammonia levels in the feeding 
area. The concentration of cortisol in the blood was de-
termined using a Mindray MR-96A enzyme-linked im-
munosorbent assay (China). A 3M Clean-Trace ATP digi-
tal microbiological analyser (USA) was used to analyse 
the purity of the feeders. All experimental studies were 
conducted in accordance with European convention for 
the protection of vertebrate animals used for experi-
mental and other scientific purposes (1986).

To evaluate the effectiveness of automated feed-
ing, physiological parameters, disease incidence, stress 
level, productivity, and microclimate in the feeding area 
were analysed and the productivity of Ukrainian ani-
mals was compared with European farms. Physiological 
parameters included measuring body temperature us-
ing a Gimette VT-10 thermometer (France), heart rate 
using a 3M Littmann 3200 (USA) and respiratory rate 
by direct observation for one minute. The incidence 
of diseases was analysed based on veterinary reports 

of gastrointestinal disorders, metabolic disorders and 
hoof pathologies. The level of cortisol in the blood of 
animals was determined by enzyme-linked immuno-
sorbent assay (ELISA) using a Mindray MR-96A device 
(China). Behavioural reactions of animals were assessed 
by observing the frequency of aggressive interactions 
during feeding, the average time of feed consumption 
and the duration of rest, which were recorded using a 
Hikvision DS-2CD2043G0-I video surveillance system 
(China) with automatic analysis of animal activity. The 
microclimate in the feeding area was assessed using 
a Dräger X-am 5000 gas analyser (Germany) to deter-
mine ammonia levels, a Testo 835-T1 digital thermom-
eter (Germany) to measure air temperature, and an Ex-
tech RH390 hygrometer (USA) to determine humidity. 
Farms in Germany, the Netherlands, and Denmark were 
selected for the comparison of animal productivity, as 
these countries have a high level of livestock automa-
tion, which provided reliable results on the impact of 
technology on productivity. In addition, these countries 
have different approaches to livestock feeding, which 
provides a wider range for comparative analysis. Statis-
tical processing of the results was conducted by analy-
sis of variance (ANOVA) in Statistica 12 software using 
Student’s t-test to assess the significance of differences 
between groups.

RESULTS
Influence of automated feeding on physiological pa-
rameters and disease incidence in cattle. The body 
temperature of the animals receiving feed through the 
automated system fluctuated within the physiological 
norm (38.6 ± 0.2°C in cows and 38.7 ± 0.2°C in bulls). 
In the control group, greater deviations were record-
ed – 38.9 ± 0.3°C in cows and 39.0 ± 0.3°C in bulls. This 
indicates an increased thermal load on the animal 
body due to uneven feed intake, which is typical for 
traditional feeding methods. The heart rate of cows in 
the experimental group was 9% lower than in the con-
trol group (60 ± 3 beats/min vs. 66 ± 4 beats/min). This 
indicates a lower level of physiological stress and a 
general improvement in adaptation to the conditions 
of detention. Similarly, bulls in the control group had 
a heart rate of 70 ± 5 beats/min, while animals with 
automated feeding had a heart rate of 63 ± 3 beats/
min. The respiratory rate was also lower in animals of 
the experimental group: 24 ± 2 breaths/min in cows 
and 27 ± 2 breaths/min in bulls, which is lower than 
in the control group (28 ± 3 breaths/min in cows and 
32 ± 3 breaths/min in bulls). A decrease in respiratory 
rate may indicate a decrease in the stress load on an-
imals, which is ensured by uniform feeding and better 
feeding organisation.

The level of cortisol in the blood – one of the key 
indicators of stress – was also different between the 
groups. In the control group, the average cortisol level 
was 5.1 ± 0.5 nmol/l, while in the experimental group, 
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it was 3.6  ±  0.4  nmol/l, which indicates a 29.4% re-
duction in stress. Limousin bulls have a similar trend: 
5.4 ± 0.5 nmol/l in the control group and 4.0 ± 0.4 nmo-
l/l in the experimental group. The frequency of nutri-
tion-related diseases was significantly lower among 
the animals of the experimental group. Disorders of the 
gastrointestinal tract (GIT) in dairy cows of the control 
group were recorded in 22.5% of cases, including aci-
dosis – in 12.1% of animals and diarrhoea – in 6.4%. In 
the experimental group, the frequency of such disor-
ders decreased to 9.5%. In bulls, the incidence of gas-
trointestinal diseases was even higher – 25.8% in the 
control group versus 11.3% in the automated feeding 

animals. Hoof diseases were also much less common 
among the animals in the experimental group. In dairy 
cows of the traditional group, were recorded in 18.2% of 
cases, while in the experimental group – 7.8%. In bulls, 
these figures were 20.1% in the control group and 9.0% 
in animals fed through the automated system. Metabol-
ic disorders, such as ketosis and hypocalcaemia, were 
also much less common in the experimental group. In 
cows in the traditional group, the incidence of these 
diseases was 13.2%, while in animals fed through the 
automated system, this figure dropped to 6.7%. In bulls, 
the situation is similar: 10.4% in the control group and 
5.9% in the experimental group (Table 1).

Table 1. Influence of automated feeding on physiological parameters and disease incidence in cattle

Source: compiled by the authors

Metric Control cows 
(traditional feeding)

Experimental cows 
(automated feeding)

Control bulls 
(traditional feeding)

Experimental bulls 
(automated feeding) Reduction (%)

Body temperature, °C 38.9 ± 0.3 38.6 ± 0.2 39.0 ± 0.3 38.7 ± 0.2 -0.8%

Heart rate, bpm 66 ± 4 60 ± 3 70 ± 5 63 ± 3 -9.0%
Respiratory rate,  

breaths/min 28 ± 3 24 ± 2 32 ± 3 27 ± 2 -14.3%

Blood glucose 
concentration mmol/l 3.9 ± 0.4 3.5 ± 0.3 4.2 ± 0.5 3.8 ± 0.4 -10.3%

Incidence  
of gastrointestinal 

diseases, %
22.5% 9.5% 25.8% 11.3 % -57.9%

Hoof diseases, % 18.2% 7.8% 20.1% 9.0% -58.2%

Metabolic disorders, % 13.2% 6.7% 10.4% 5.9% -49.2%

Thus, automated feeding systems significantly im-
prove animal health, and reduce stress levels and the 
incidence of diseases, which increases milk and meat 
production.

Assessment of stress levels and behavioural re-
sponses of livestock during traditional and automat-
ed feeding. One of the key parameters for assessing 
stress is the level of cortisol, which was significantly 
reduced in animals of the experimental group. The 
average level of cortisol in cows of the control group 
was 5.1 ± 0.5 nmol/l, while in cows of the experimen-
tal group – 3.6 ± 0.4  nmol/l, which indicates a 29.4% 
reduction in stress load. A similar trend was observed 
in bulls, where the level of cortisol decreased from 
5.4 ± 0.5 nmol/l in the control group to 4.0 ± 0.4 nmol/l 
in the experimental group, which is a decrease of 25.9%.

The assessment of livestock behavioural reactions 
demonstrated a decrease in the frequency of aggressive 
interactions between animals when using automated 
feeding systems. In the control group, 23% of cows and 
27% of bulls had conflicts overfeeding, which manifest-
ed themselves in the form of pushing, displacement of 
rivals from feeders and minor fights. In the experimen-
tal group, these indicators decreased significantly the 
frequency of aggressive behaviour in cows decreased 
to 8%, and in bulls to 11%, which is almost three 
times lower than in the control group. Animals of the  

experimental group showed longer feed consumption 
time, which is an important indicator of the calm state 
of animals. In the control group, the average feed intake 
time was 25 ± 4 minutes in cows and 22 ± 3 minutes in 
bulls, while in the experimental group, this figure in-
creased to 30 ± 3 minutes in cows and 28 ± 2 minutes 
in bulls. Increasing the time of feed consumption im-
proved digestion and reduced the risk of acidosis and 
other gastrointestinal diseases.

A significant increase in the total time spent by 
animals at rest was also recorded. Cows in the con-
trol group were observed lying down for an average 
of 10.8 ± 1.3 hours per day, while in the experimental 
group, this figure was 12.5 ± 1.2 hours, which is 15.7% 
more. In bulls, similar indicators were 9.9 ± 1.2 hours in 
the control group and 11.4 ± 1.1 hours in the experi-
mental group. A longer rest period restores the body, im-
proves metabolic processes and optimises body weight 
gain. Another important indicator was a decrease in the 
frequency of social conflicts related to feeding. In the 
control group, 21% of cows and 25% of bulls recorded 
episodes of active displacement of rivals from feeders, 
while in the experimental group, this figure dropped 
to 6% in cows and 9% in bulls, indicating a significant 
improvement in social stability in the herd. The results 
of the study also demonstrated a decrease in the time 
that animals spent standing without eating feed, which 
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can be a marker of discomfort or anxiety. In the control 
group, this figure was 35% in cows and 38% in bulls, 

while in the experimental group, it decreased to 22% in 
cows and 24% in bulls (Table 2).

Table 2. Assessment of stress level and behavioural reactions of livestock during traditional and automated feeding

Source: compiled by the authors

Figure 1. Comparison of cattle productivity with traditional and automated feeding
Source: compiled by the authors

Metric Control cows 
(traditional feeding)

Experimental cows 
(automated feeding)

Control bulls 
(traditional feeding)

Experimental bulls 
(automated feeding) Reduction (%)

Cortisol level, nmol/l 5.1 ± 0.5 3.6 ± 0.4 5.4 ± 0.5 4.0 ± 0.4 -29.4%
Frequency of aggressive 

behaviour, % 23% 8% 27% 11% -65.2%

Average feed 
consumption time, min 25 ± 4 30 ± 3 22 ± 3 28 ± 2 +20%

Rest time, h/day 10.8 ± 1.3 12.5 ± 1.2 9.9 ± 1.2 11.4 ± 1.1 +15.7%
Number of social 
conflicts per day 

(blows, oustings), %
21% 6% 25% 9% -71.4%

Frequency of standing 
without feed intake, % 35% 22% 38% 24% -36.5%

Thus, automated feeding systems significantly re-
duce animal stress levels by distributing feed evenly, re-
ducing competition and improving overall health. This 
has a direct impact on the productivity of dairy cows 
and beef bulls, contributing to higher milk yields, better 
weight gain and overall animal welfare. Automation of the 
feeding process improves livestock conditions and opti-
mises the production performance of Ukrainian farms.

Comparison of cattle productivity with traditional 
and automated feeding. The average daily weight gain 
of bulls was significantly higher in the experimental 
group compared to control animals. The bulls fed by 
the traditional method had an average weight gain of 
1.12 ± 0.07 kg per day, while in the experimental group, 
this figure reached 1.38 ± 0.05 kg per day. This indicat-
ed an increase in weight gain by 23.2%, which was the 
result of a stable feed intake, its uniform distribution 
throughout the day and the absence of competition be-
tween animals.

A similar situation was observed in beef cows. In 
the control group, the average daily weight gain was 
0.92 ± 0.06 kg, while in cows fed through automated sys-
tems, this figure increased to 1.17 ± 0.04 kg. The weight 
gain in this group increased by 27.2%, which was due 
to better feed digestibility, improved metabolism and 
the absence of stress factors associated with uneven 

feeding. The milk yield of dairy cows also demonstrated 
a significant increase when using automated systems. 
The average daily milk yield in the control group was 
22.5 ± 1.2 litres, while in the experimental group, it in-
creased to 26.8 ± 1.1 litres. This indicated a 19.1% in-
crease in productivity. The main reasons for this increase 
were stable feed intake, improved digestive efficiency 
and reduced stress levels (Lutsenko & Popkov,  2024).

Another important indicator that influenced ani-
mal performance was the feed digestibility rate. This 
parameter determined the efficiency of the use of nutri-
ents supplied by the feed. In the control group, the feed 
digestibility rate was 64%, while in the experimental 
group, it increased to 72%, indicating a more efficient 
use of nutrients. The higher feed digestibility rate re-
duced feed losses and also reduced the burden on the 
animals’ digestive system (Verzhykhovsky & Nedosek-
ov, 2024). An increase in the average duration of feed 
consumption was also recorded. In animals of the con-
trol group, this figure was 25 ± 4 minutes, which indi-
cated rapid feed intake and possible risks of incomplete 
assimilation. In animals of the experimental group, the 
average feed intake time increased to 30 ± 3 minutes, 
which enusred even digestion of food and prevention 
of acidosis, rumen disorders and other digestive disor-
ders (Fig. 1).

0
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20
30
40
50
60
70
80

Weight gain of bulls 
(kg/day)

Weight gain of beef 
cows (kg/day)

Daily milk yield 
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Feed digestibility (%) Duration of feed
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Thus, the data obtained confirmed that the intro-
duction of automated feeding systems is an important 
factor in improving the efficiency of cattle breeding. 
They increased average daily weight gain, higher milk 
yields, improved nutrient absorption and reduced stress 
in animals. The air temperature in the feeding area 
was critical for the health of the cattle, as overheating 
or hypothermia could hurt the productivity and body 
condition of the animals. In the control group, where 
the traditional feeding system was used, the average 
temperature was 18.5°C, which could cause discomfort 
for the cattle, especially in high-density conditions. 
In the experimental group, where automated feeding 
systems were used, the average temperature in the 
feeding area dropped to 16.8°C, which contributed to 
a more comfortable environment and prevented over-
heating of the animals.

The impact of automation on the microclimate in 
the feeding area. Humidity levels in the feeding area 
also differed between groups. In the control group, the 
air humidity was 72%, which exceeded the optimum 
levels for comfortable cattle keeping and contributed 
to the development of pathogenic microflora. In the ex-
perimental group, the humidity level dropped to 65%, 
which corresponded to the recommended parameters 
for cattle. This improvement was attributed to more 
uniform feed consumption and less spilt water due to 
the automated feed mixtures. One of the key indicators 

of microclimate quality was the level of ammonia in the 
air, which was formed as a result of the decomposition 
of organic matter and could adversely affect the res-
piratory system of animals (Montayeva et al., 2023). In 
the control group, the ammonia concentration reached 
15 ppm, which posed a risk of mucosal irritation and 
respiratory diseases. In the experimental group, this 
figure decreased to 8 ppm, indicating a significant im-
provement in the air environment. This was caused by a 
reduction in feed residues and more efficient air circu-
lation around the automated feeders.

Feeder cleanliness was one of the most impor-
tant factors affecting animal health and performance 
(Yakubchak et al., 2018). In the control group, the aver-
age cleanliness level of the feeders was 68%, indicating 
frequent accumulation of feed residues and contami-
nation caused by mechanical food distribution. In the 
experimental group, the cleanliness of the feeders in-
creased to 89%, which significantly reduced the risk of 
microbial contamination of feed and the development 
of pathogenic bacteria. The quality of the feed also im-
proved with the automated feeder. In the control group, 
the average feed score was 75%, indicating a certain 
decrease in quality due to the possibility of oxidation 
of feed residues and contamination with dust or litter. 
In the experimental group, this figure increased to 92%, 
which ensured better nutrient absorption and reduced 
the risk of foodborne diseases (Fig. 2).

Figure 2. The impact of automation on the microclimate in the feeding area
Source: compiled by the authors

0 20 40 60 80 100

Feed quality (%)

Feeder cleanliness (%)

Ammonia levels (ppm)

Humidity (%)

Temperature (ºC) Control group 

Experimental group

Thus, the results of the study confirmed that the au-
tomation of the feeding process not only increased the 
efficiency of feed use but also significantly improved 
the microclimate parameters in the feeding area. This 
made automated feeding systems an appropriate meth-
od for ensuring comfortable conditions for cattle in 
modern farms.

Comparison of cattle performance in Ukraine and 
Europe. Physiological parameters of cattle differed 
significantly between Ukrainian and European farms. 
The average body temperature of cattle in Ukraine was 
38.9°C, while on farms in Germany, the Netherlands and 
Denmark this figure was lower and was within 38.6°C, 
indicating more comfortable conditions for the ani-
mals. The heart rate of cows on Ukrainian farms was 
66 ± 4 beats/min, while in Germany, the Netherlands 

and Denmark this figure was lower – 62 ± 3 beats/min, 
indicating a lower level of physiological stress. Similar-
ly, the respiratory rate was higher on Ukrainian farms 
(28  breaths/min versus 25  breaths/min in the above 
European countries), which also indicated the influence 
of stress factors.

The incidence of nutrition-related diseases in 
Ukraine was significantly higher than in Germany, the 
Netherlands and Denmark. Gastrointestinal disorders 
were recorded in 22.5% of animals in Ukraine, while 
in European countries this figure was 12.3%. Hoof 
diseases, which are often the result of an unbalanced 
diet and unsatisfactory housing conditions, occurred 
in 18.2% of cases on control Ukrainian farms, while 
on farms in Germany, the Netherlands and Denmark, 
the frequency was much lower at 9.1%. Metabolic  
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disorders (ketosis, acidosis) were also more common in 
Ukraine (13.2%), while on European farms this figure 
was only 6.4%, indicating better feed quality and more 
effective nutrition management. The stress levels of 
the animals also differed significantly. In Ukraine, cat-
tle blood cortisol levels averaged 5.1 nmol/l, while in 
Germany, the Netherlands and Denmark, this figure did 
not exceed 3.8  nmol/l. This was due to more stable 
housing conditions, lack of competition for feed and 
the use of automated feeding systems on most Euro-
pean farms. In addition, in Germany, the Netherlands 
and Denmark, cattle spent more time resting (12.8 
hours per day on average, compared to 10.8 hours in 
Ukraine), which contributed to better recovery and im-
proved productivity.

A comparison of productivity demonstrated a sig-
nificant gap between Ukrainian and European farms. In 
dairy farming, the average daily milk yield in Ukraine 

was 22.5 litres, while in Germany, the Netherlands and 
Denmark it was 29.4 litres, which is 30.7% higher. This 
was determined by better livestock genetics, efficient 
feed management and the use of modern automated 
technologies. In the beef cattle sector, the average dai-
ly weight gain of bulls in Ukraine was 1.12 kg, while 
on European farms – it was 1.42  kg, indicating more 
efficient feed intake and higher quality of food addi-
tives. Sanitary conditions in the feeding area also varied 
significantly (Karatieieva  et al.,  2024). In Ukraine, the 
level of cleanliness of feeders was estimated at 68%, 
while in Germany, the Netherlands and Denmark this 
figure reached 85%, indicating a better organisation of 
the cleaning and control system. Similarly, the quality 
of feed in European countries was estimated at 92%, 
which was significantly higher than in Ukraine (75%). 
This affects nutrient absorption, disease rates and live-
stock productivity (Fig. 3).

Figure 3. Comparison of cattle performance in Ukraine and Europe
Source: compiled by the authors
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Thus, the analysis of indicators between Ukraine 
and countries such as Germany, the Netherlands and 
Denmark pointed to significant advantages for Europe-
an farms. Improved sanitary conditions, efficient feed-
ing strategies, and the wider use of automated systems 
contributed to lower stress and disease levels in ani-
mals, increased productivity, and optimised costs. These 
findings highlighted the need to implement similar ap-
proaches in Ukraine to improve the efficiency of live-
stock production.

DISCUSSION
The results of the study confirmed that automated 
feeding has a positive effect on the physiological state, 
productivity and stress level of cattle. The study deter-
mined that the animals in the experimental group had 
more stable physiological parameters, a lower level 
of diseases and increased average daily weight gain. 
The automated systems ensured an even distribution 
of feed, which reduced competition among animals 
and improved nutrient absorption. The data obtained 
are consistent with the results of European studies in 
terms of improved milk yields and feed efficiency. A 
comparison with farms in Germany, the Netherlands 
and Denmark showed that automated feeding systems 

contribute to a stable metabolism and increased milk 
yield, which confirms their effectiveness. An analysis of 
sanitary conditions showed that automation reduced 
contamination of feeders and improved the microcli-
mate, which is an important factor for livestock health.

As confirmed by U. Kaur et al. (2023) and M.M. Mi-
jwil et al. (2023), the use of automated systems in live-
stock production contributes to increased milk yields 
and efficient feed use through uniform distribution and 
minimisation of food losses. These conclusions are ful-
ly consistent with the results of this study, which also 
established an increase in milk yield in dairy cows and 
weight gain in bulls due to an improved feeding re-
gime. At the same time, the study by U. Kaur et al. ana-
lysed mainly dairy breeds, while this study also covered 
the meat sector, which improves the assessment of the 
benefits of automation in various aspects of animal 
husbandry. M.M. Mijwil et al. conducted a general over-
view, while the current study provided specific empiri-
cal indicators of the impact of automated technologies 
on animal productivity and health.

As noted by S. Morrone et al.  (2022) and J. Bae et 
al.  (2023), the introduction of Industry 4.0 technolo-
gies and autonomous feeding systems improved farm 
management, ensuring the stability of physiological 
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parameters and improving the absorption of feed nu-
trients. These authors also confirmed the reduction of 
competition for feed due to the automated mode. Their 
findings are consistent with the results of this study, 
in particular concerning improved physiological condi-
tions and animal performance. At the same time, this 
study additionally analysed the sanitary conditions in 
the feeding area and the microclimate, which were un-
derstudied by S. Morrone et al. and J. Bae et al. As a re-
sult, this study provides a more comprehensive analysis 
of the impact of automation. A. Singh et al. (2022) and 
M. Kraft et al.  (2022) confirmed that the use of smart 
technologies in livestock farming can reduce physio-
logical stress and ensure the stability of the feeding 
regime. The authors emphasised the importance of sta-
ble livestock conditions, which also corresponds to the 
results of this study. However, the study by A. Singh et 
al. did not sufficiently cover the impact of automation 
on livestock productivity, while M.  Kraft  et al. mainly 
analysed the management aspects of technology. The 
present study comprehensively considered the physio-
logical, productive and sanitary aspects of automation, 
which provided a more complete picture of the impact 
of modern feeding systems on the conditions of hous-
ing, health and productivity of cattle.

As confirmed by A. Kumar et al. (2024) and P.A. Vla-
icu et al.  (2024), automation of livestock feeding pro-
cesses increases the physiological comfort of animals, 
reducing stress factors and optimising feed manage-
ment. These studies determined an improvement in 
cattle productivity due to the precise distribution of 
feed and the stability of diets, which fully coincides 
with the results of this study. At the same time, Ku-
mar et al. emphasised the role of artificial intelligence 
technologies in optimising management processes, 
while P.A. Vlaicu et al. addressed welfare and sustain-
ability aspects. This study extended these findings by 
adding empirical results on the impact of automated 
systems on the incidence of diseases and sanitary con-
ditions, which the authors of the above works did not 
consider in detail.

As noted by M.A. Hayden et al. (2022) and C. Cheng et 
al. (2023), the introduction of automation on livestock 
farms improved worker safety, reduced physical activ-
ity and increased the accuracy of feeding operations. 
M.A. Hayden et al. emphasised that automation helps 
to reduce the number of injuries and improves overall 
production safety. C. Cheng et al.  additionally empha-
sised the technical advantages of robotic systems, such 
as improved feeding accuracy. The results of this study 
also confirmed the benefits of automation, but it takes 
a deeper look at the direct impact of automated sys-
tems on animal physiology and the microclimate in the 
feeding area, which improved the comprehensiveness 
of the results. At the same time, M.A. Hayden et al. and 
C. Cheng et al. did not cover the physiological and sani-
tary aspects, which are discussed in detail in this study.

As emphasised by G. Attard (2023) and R. Sparrow 
and M. Howard (2021), robotic technologies in agricul-
ture increase the efficiency of feeding management and 
reduce the impact of the human factor, which ensures 
the stability of animal conditions. G. Attard indicated 
that robots improve livestock welfare by reducing com-
petition for feed and stable distribution of rations, which 
coincides with the results of this study. R. Sparrow and 
M. Howard additionally emphasises the ethical aspects 
of robots, such as reducing stress and improving animal 
welfare. This study also determined a positive impact of 
automation on physiological parameters, disease inci-
dence, and stress levels. However, G. Attard, R. Sparrow 
and M.  Howard analysed general theoretical aspects, 
while this study empirically confirmed the specific 
benefits of automation in the case of cattle in Ukraine.

According to L.F.P.  Oliveira  et al.  (2021) and 
M.A. Alanezi et al. (2022)., the use of modern technolo-
gies, in particular unmanned aerial vehicles (UAVs) and 
robotic systems in livestock production, optimising the 
control and feeding processes, reducing resource con-
sumption and improving the accuracy of operations. 
M.A. Alanezi et al. highlighted the remote monitoring of 
livestock, while L.F.P. Oliveira et al. emphasised the im-
portance of introducing robots for precise feed distri-
bution. These conclusions correlate with the study, but 
this study analyses in depth the impact of automation 
on physiological parameters and stress levels in ani-
mals, which is lacking in the above-mentioned authors. 
Thus, this study complements the results of these au-
thors by revealing a wider range of the impact of auto-
mation on livestock health.

According to C.R. Eastwood et al. (2022) and T. Mar-
tin et al. (2022), the use of robotic technologies in dairy 
farming improved working conditions, livestock welfare 
and farm productivity through a sound and responsible 
approach to implementation. C.R. Eastwood et al. em-
phasised the importance of systematic design of robots 
for dairy farms, while T. Martin et al. analysed changes 
in farm labour organisations under the influence of ro-
botics. Compared to these studies, the present study ad-
dresses the physiological and sanitary aspects of auto-
mated feeding, including disease rates and feed quality, 
which were not analysed in detail by the above-men-
tioned authors. As a result, this study has the advantage 
of being more comprehensive and specific in its anal-
ysis of the impact of automation on livestock welfare.

As noted by E.S. Mohamed et al. (2021) and K.B. Yıl-
maz  (2024), the use of smart technologies and auto-
mated systems in animal husbandry contributes to sus-
tainable development, efficient resource management 
and improved physiological performance of animals. 
E.S.  Mohamed  et al.  analysed the general benefits of 
implementing smart technologies to reduce stress, and 
K.B. Yılmaz emphasised the importance of integrated 
automated herd management systems. Compared to 
the results of these authors, the present study is more 
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Анотація. Метою дослідження було оцінити вплив автоматизованого годування на фізіологічний стан, 
продуктивність і умови утримання худоби. У дослідженні проаналізовано вплив автоматизованих систем 
годування на фізіологічні показники, рівень стресу, продуктивність великої рогатої худоби та санітарні 
умови в зоні годівлі. Експеримент проведено на 200 коровах молочної породи та 150 бичках м’ясної породи, 
розділених на контрольну (традиційне годування) та експериментальну (автоматизоване годування) групи. 
Виміряно температуру тіла, частоту серцевих скорочень і дихання, рівень стресу, частоту захворювань, надої 
молока, середньодобові прирости маси та параметри мікроклімату. Результати показали, що температура 
тіла в експериментальній групі була нижчою на 0,3 °C (38,6 °C проти 38,9 °C у контрольній), частота серцевих 
скорочень знизилася на 9 % (60 ± 3 уд./хв проти 66 ± 4 уд./хв), а частота дихальних рухів – на 14,3 % (24 ± 2 
вдихи/хв проти 28 ± 3 вдихи/хв). Рівень стресу, оцінений за показниками кортизолу, зменшився на 29,4 % 
у порівнянні з традиційним годуванням. Захворюваність на шлунково-кишкові розлади знизилася з 22,5 % 
до 9,5 %, а випадки метаболічних порушень – з 13,2 % до 6,7 %. Надої молока в автоматизованій системі 
зросли на 19,1 % (26,8 ± 1,1 л/добу проти 22.5 ± 1.2 л/добу), а середньодобові прирости маси у м’ясної худоби 
збільшилися на 23,2 % (1,38 ± 0,05 кг/добу проти 1,12 ± 0,07 кг/добу). Аналіз мікроклімату в зоні годування 
показав зниження рівня аміаку на 22 %, покращення вологості до оптимальних 65-70 % і підвищення рівня 
чистоти годівниць на 17 %. Порівняння з європейськими фермами продемонструвало, що автоматизоване 
годування дозволяє скоротити відставання українських господарств у продуктивності тварин та санітарних 
умовах утримання. Отримані висновки підтверджують доцільність впровадження автоматизованих систем 
годування для зниження рівня захворюваності, підвищення ефективності годівлі та створення комфортніших 
умов для великої рогатої худоби

Ключові слова: фізіологічний стан; санітарні умови; технологічні інновації; ефективність годівлі; кормовий 
менеджмент
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