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Annotation. The goal is to study the mechanism for increasing the efficiency of production
systems when fattening beef cattle. An example of the use of Smart Technology is given to
determine and influence the quality of genetic selection of meat animals, which in turn contributes
to high average daily gain and increased profitability of farms. The object of research - methods of
keeping and feeding cattle, digital technologies and technical means, results of fundamental,
theoretical, forecasting and search and applied scientific developments. Methods — comparative
analysis, expert assessments, experience in applying promising trends and innovative technology
of the Intergado system. Results — it is shown that the use of such nanotechnologies makes it
possible, depending on the “key feature,” to automatically generate databases of production
processes through which the weight and condition of the livestock is monitored. Based on
information about changes in the weight of cattle, timely adjustments are made to the animals’
diet, which helps improve their health and optimize the genetic algorithm. Weighing cattle (BW) is
an important tool in herd management since increasing body weight affects productivity,
productivity and, as a result, readiness for speedy sale and savings in feed costs. Conclusions —
digital solutions have been proposed to improve the effectiveness of regulation of agricultural
production with a large flow of information and technological operations; model parameters
make it possible to automatically transfer farm animals from one production group to another by
tracking the “live weight” indicator for culling.

Anpatna. Makcamsbl — eTTi ipi Kapa mangbl Ooppakbinay KesiHOe OHAIPICTIK XyunenepaiH
TMiMmainiriH apTTbipy MexaHuamiH 3eptrey. ETTi OGafbiTTarbl mMangapabl reHeTukanblK ipikTey
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canacbiHa onapabliH 9CepiH aHbIKTay XaHe aHblKTay YWiH CmapT-TexHonorusinapabl KongaHy
Mbicanbl KenTipinreH, 6yn e3 keseriHAe WapyawbbIKTapAblH oOpTawa TaynikTik ecimiHe,
peHTabenbpiniriHih ecyiHe biknan eTtefi. 3epTTey HbicaHbl — ipi Kapa mMangbl ycTay »oHe
asblKTaHAbIpy 9aicTepi, uMdpPNbIK TexHonorusanap MeH TeXHUKanblK Kypangap, opblHAanfaH
ipreni, TeopuaAnblK, 6omkampgbl-i3aecTipy XoHe KongaHbGanbl FbiNbIMU d3ipnemMenepaix
HaTUXenepi. 9dicmepi — canbICTbIpManbl Tanpay, capantamanbik 6aranay, «Intergado» xyneciHin
nepcneKkTuBanbIK ypAaictepi MeH MHHOBaUMUANbIK TEXHUKACbIH KonaaHy Taxipubeci. Homuxxenepi —
MyHOaW HaHOTexHomnorusnapabl KongaHy «Herisri 6enrire» 6amnaHbIiCTbl ManablH, canMarbl MeH
an-KyniHe MOHUTOPWUHI XYpri3ineTiH eHAipicTik npouecTepaiH AepeKKopapbiH aBTOMaTThl TypAae
KanbINnTacTbIpyFa MyMKiHAIK 6epeTiHi KepceTinreH. Ipi kKapa ManAblH canMarbiHbIH ©3repyi Typanbl
MarnimMeTTep HerisiHAe MmangapAablH pauMOHbIHA YyaKTbiNbl Ty3eTynep eHrisineai, 6yn onapAabiH
AeHcaynbifbIH KaKcapTyfa, reHeTUKanblK anroputMAai oHTamnaHablpyFa Kemektecepgi. Ipi kKapa
Manabl enwey (BW) TabbiHAoblI 6ackapyablH MaHbI3Abl Kypanbl 60onbin Tabbilnagbl 6UTKeHi AeHe
canMarblHbIH apTybl eHiMAiNikke, eHiMAiINiKKe XXaHe COHbIH cangapblHaH XewMuwen WhbiFbIHAapbIH
Te3 caTyFa XaHe yHempaeyre AalblHAbIKKA acep eTedi. KopbimbiHObINap - aknapaTTbiH YIIKEH
afblHbl )X9He TEeXHONOrusNbIK onepauusnap KesiHge aybin WapyalwblfibiFbl OHAIPICIH peTTeyAaiH
THimMAainiriH apTThipy YyWiH undpnbiK wWewivaep yCbiHbINFaH; MoAenb NapamMeTpriepi aBToMaTtThbl
pexumage aybil wWapyawbiibiFbl MangapbiH 6ip ©HAIPICTIK TonTaH ekKiHwiciHe XOK YLWiH «Tipi
Macca» KepceTKilliH Kagaranay apKbiibl aybICTbIpyAbl Xy3ere acbipyFa MyMKiHAiK 6epeai.

AHHOTauuA. esb — nayvyeHne MexaHusma noBbiweHNsA 3¢ heKTUBHOCTU NPOM3BOACTBEHHbIX CUC-
TeM MpPU OTKOPME KPYMHOro poratoro ckota MsCHbIX nopopa. lNpuBeaeH npumep npumMeHeHUs
CmapT-TexHonorum gna onpenerieHMa U UxX BIUAHUA Ha Ka4eCTBO FreHeTU4YecKoro otobopa XuBoT-
HbIX MSICHOrO HamnpaBJfieHUsi, YTO B CBOI oYepeAb CNOCOOGCTBYEeT BLICOKOMY CpeAHeCyTOYHOMY
NPUPOCTY, POCTY PeHTabenbHOCTU X03ancTB. OOBLEKT uccnegoBaHusi — cnNocobbl cogepXxaHua U
kopmneHuna KPC, uncgpoBble TEXHONOMMU U TeEXHUYECKUEe CPeAcTBa, pe3ysibTaTbl BbIMOMHEHHbIX
¢hyHOaMeHTanbHbIX, TeOPEeTUYECKMX, MPOrHO3HO-MOUCKOBbLIX U MPUKNagHbIX Hay4HbIX pa3pabo-
ToK. MemoObI — cpaBHUTENIbHOIO aHasin3a, 3KCNepTHbIX OLEeHOK, ONbIT NPUMEeHEHUA NepPCcrneKkTUB-
HbIX TEHAEHUUA U MTHHOBALMOHHOMN TEXHUKU cucTeMbl «Intergado». Pesynbmamabi — noka3aHo, 4YTo
MUcnofb3oBaHMEe TakKUX HAHOTEXHOJIONMWA NO3BONAET B 3aBUCMMOCTU OT «KIHOYEBOro npu3Haka»
aBTOMaTMueckn chpopmmpoBaTb 6a3bl AaHHbIX NPOU3BOACTBEHHbIX NPOLIECCOB, NOCPEACTBOM KOTO-
pbIX OCYLLEeCTBIAETCA MOHUTOPUHI Beca U cocTosiHus noronoBbs. Ha ocHoBe cBepeHun 06 us-
MEeHeHUU Beca KPYNHOro poratoro CKota CBOeBPEMEHHO BHOCATCSH KOPPEKTUPOBKU B PaLMOH XU-
BOTHbIX, YTO COAEMCTBYET YJyulUEeHUI0 UX 3A0POBbA, ONTUMM3ALUM FEeHeTUYECKOro anropuTma.
BaBewunBaHme KPC (BW) — BaXXHbIN MHCTPYMEHT B yNpaBrieHUN CTaAOM MOCKOJbKY HapalmBaHue
Macchbl Tefna BNMAET Ha NPOU3BOAUTESILHOCTb, MPOAYKTUBHOCTb U, Kak CreACcTBUe, FOTOBHOCTb K
CKopeWllen peanusauum U 3KOHOMUM 3aTpaT Ha Kopma. BbieoObl — NnpeanoxeHbl LudgpoBble pe-
WeHUs1 AN NOBbIWEHUA pe3yfibTaTUBHOCTU PeryiupoBaHnA CellbCKOXO03ANCTBEHHOro Npou3Boa-
cTBa Npu 60NbLIOM NOTOKE MH(hopMaUUMM M TEXHONMOINMYECKUX onepauusix; napameTpbl Mmogenu
AenalT BO3MOXHbIM B aBTOMaTU4eCKOM peXxume OCyLieCTBIIEHMe NepeBoAa CellbXO03XKUBOTHbIX
M3 OQHOM NMPOU3BOACTBEHHOM rPynnbl B APYry0 NyTeM OTCNeXWBaHUs MoKasaTens «©KuBasi Mmac-
ca» Ans BblGpaKkoBKM.

Key words: agricultural sector, Smart Farm, Smart Technologies, beef cattle breeding, “Intergado”
system, average daily weight gain, labor productivity, costs, profitability of production, return on
investment.

TyniHai ces3pep: arpapnblk CeKTOp, «akbingbl» depma, CmapT-TexHonorusinap, eTTi Mman
wapyawbinbiFbl, «Intergado» xymneci, opTawa TaynikTik nanpa, eHO6eKk eHimpainiri, wWbIFbIHAAP,
eHAipic peHTabenbAiniri, MYHBeCTULMANApAbIH KAUTapbIMbI.

KnioueBble crnoBa: arpapHblii CeKTop, «yMHasa» depma, CMapT-TEXHONOrMU, MsICHOE CKOTOBOA-
cTBO, cuctema «Intergado», cpegHeCcyTOuYHbLIN MpUBEC, NPOU3BOAUTENLHOCTL TpyAa, 3aTparhl,
peHTa6enbLHOCTL NPOM3BOACTBA, OKYNaemMoCTb UHBECTULIUIA.

Introduction. In Kazakhstan, in 2020, the
share of beef cattle in the total livestock ac-

there is a prevalent decrease. While Akmola
region experienced a 1% decline, equivalent

counted for about 33.5%, including 30.8% in
the Akmola region, 22.3% in Pavlodar and
16.2% in North Kazakhstan. This metric had
been on the rise until 2020, but currently,

to 704 heads, in the number of beef cattle in
2022, North Kazakhstan and Pavlodar regions
witnessed substantial reductions of 16.6%
(equivalent to 10 025 heads) and 52.6%
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(equivalent to 55 377 heads), respectively.
Overall, in Kazakhstan, there was a significant
reduction in the number of beef cattle,
amounting to 1 539 728 heads, which repre-
sents a decrease of 2.4 times. Additionally,
the proportion of beef cattle also decreased
by 2.5 times [1,2]. It's important to highlight
that approximately half, or around 50%, of all
beef cattle in the mentioned regions are
owned by peasant farms and households of
the local population.

Thus, the progress of livestock farming in
Kazakhstan faces four primary obstacles:

— firstly, the prevalence of livestock
ownership in small-scale entities;

— secondly, the limited productivity of the
livestock sector;

— thirdly, insufficient provision of feed;

— fourth, veterinary care is not at the
proper level.

We see the solution to these problems in
the use of digital Smart Technologies, which
have recently been actively introduced in
large farms of the country.

Material and methods of research. The
basic research facility was «Novobratskoye»
LLP of the Akmola region. The studies were
conducted on Kazakh white-headed bulls
(n=58) aged 18-21 months, who were
fattening at an automatic feeding station.

The sensor system measures for 58 days
how much the bull consumes feed and what
weight gain it gives. Based on the analysis of
these data, the best individuals are selected
for sale, and outsiders are culled. This will
allow the introduction of an index assessment
of producer bulls. Based on the indices,
buyers will be able to choose exactly the bull
they need, based on the available breeding
stock and the tasks of the farm itself. At this
stage of development, it is possible to give a
preliminary assessment of the dynamics of

Table 1 - SWOT analysis on Smart Farm technologies

animal weight gain. The received data forms a
database both on the platform itself and on
the server in the Herd Management software.

This study is based on the materials of
the basic economy, as well as satellite
communication data related to the
«Intergado» system, scientific publications of
economists in the field of application of
modern  technologies  and innovative
equipment of the «Intergado» system in the
economy. Various approaches have been
used during the research: statistical analysis
methods (comparison, absolute deviation,
relative quantity). To determine a real
assessment of the effectiveness of the use of
Smart Technologies in research farms, a
comparative analysis of quantitative and
qualitative indicators before and  after
implementation was carried out.

The results of the analysis allow us to
draw conclusions about the effectiveness of
the introduction of new advanced technology
in the meat sector, which implies an increase
in the quality of agricultural products.

Results and their discussion. Smart
Farm is a new concept that relates to the ma-
nagement of livestock of farm animals using
modern information technologies to increase
the quantity and quality of products, while op-
timizing the required human labor [3, 4].

Numerous digital technologies are appli-
cable in agriculture. The key classifycation
criterion for these technologies is their reli-
ance on electronic computation for data pro-
cessing and the utilization of electronic devi-
ces [5,6]. The results obtained during the re-
search allow not only to evaluate the most
effective digital technologies in animal hus-
bandry, but also to identify systemic contradic-
tions in the implementation and use of them
(table 1).

Positive impact

Negative impact

Internal Strengths:
environment

monitoring and care.

- automated monitoring and watering, | -expensive and necessitating substan-
feeding, and reproduction systems; tial investments in equipment and
- optimization of production processes; | technology;

- cutting down on feeding expenditures | - elevated electricity consumption: cer-
while enhancing labor efficiency;
- supervision and management of | electricity, leading to added expenses
animal health for the purpose of di- | for energy supply;

minishing treatment expenses and | - rise in the expenses associated with
minimizing livestock losses;

- easing the workload on personnel
through process automation, thereby
reducing the time required for animal

Weaknesses:

tain systems may require substantial

Internet services.
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External
environment

Opportunities:

monitoring and
systems can be used;

and effectively.

- Smart Technologies can help re- | -
duce the risk of accidents and acci-
dents at work, for example, safety
risk management

-Smart Technologies can significant-
ly affect profitability in beef cattle
breeding if they are used correctly

Threats:

cybersecurity risks: the use of the
latest technologies can create new
cybersecurity risks;

- difficulty in management: managing
Smart Farms may require additional
skills and experience;

- risk of technical failures: the use of
automated equipment and Smart Sys-
tems can create risks of technical fail-
ures that can affect the productivity
and reliability of production.

As the main effect expected from the
technology of «Smart» animal husbandry, the
majority of respondents indicated a reduction
in costs (33%) and the safety of livestock by

reducing the facts of the disposal of animals
for reasons unrelated to production (21%),
including theft, culling from the herd and other
incidents (table 2).

Table 2 - Respondents' expectations from the use of «Smart» animal husbandry technology

Question / Answer options Answer options answers
guantity %

What are the main changes for your company (farm)? First of all, do you 116 100,0
expect «Smart» agriculture technology to be applied?

Reduction of enterprise expenses 39 33.3
Improvement of livestock safety by reducing non-production disposals 24 20.6
Improvement of product quality 19 16.3
Improvement of the quality of management at the enterprise, including 18 15.6
constant access to up-to-date information and control over resources

Increase in production volumes 14 16.2

At the same time, respondents noted that
the technologies of «Smart» animal husband-
dry will lead to a potential increase in produc-
tion volumes, expansion of opportunities for
effective production management and reduc-
tion of livestock retirement.

As an example, we present the data of
«Novobratskoye» LLP on the use of Smart
Technology, namely the «Intergado» system.
The patented «Intergado» technology offers a
scientifically proven unprecedented ability to
monitor animals continuously and automa-
tically in real time, measure and predict their

market value, as well as identify and treat an-
imals without human intervention [7,8]. «No-
vobratskoye» LLP has been using the «Inter-
gado» system since 2022 for the cultivation of
meat cattle, and until 2022 they worked using
traditional technology. If we talk about the «In-
tergado» system, it allows monitoring animal
health and early detection of diseases by as-
sessing changes in behavior and feed con-
sumption, which in turn optimizes the use of
natural, human, and financial resources (ta-
ble 3) [9].

Table 3 - The cost of equipment and services under the «Intergado» system for 2022

Name Quantity, Price Cost, US dollar Cost, tenge
unit /exchange rate
447,5

Weighing unit 4 5138.17 20 552.68 9197 324.3
Feeding unit 10 723243 72 324.3 32 365 124.25
Data Processing Center 1 5279.41 527941 2 362 535.975
Total cost of the system: 98 156.39 43 924 984.53
broker services (customs duty, transport 1 665 440.00
services, certification services)
Total 45 590 424.53

The «Intergado» system has a number of
advantages. It will allow real-time monitoring

of the herd and evaluation of bulls based on
data such as animal weight, average daily
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gain and residual feed intake, which allows
timely decisions on the effectiveness of genet-
ic selection.

The research results of individual scien-
tists have shown that temperament affects the
bodies of cattle and can have production and
economic consequences to produce meat-
beef [10,11]. According to the summary data

from the «Intergado» system, since the type
of temperament affects the average daily
growth of bulls, cattle were grouped by weight
and feeding. According to the results of the
data obtained, the calmest bulls gain weight
faster, therefore, they have a large average
daily increase (table 4).

Table 4 - Grouping of data by weight, feeding from the «Intergado» system

Group by initial | Number of animals | Temperament | Average feed Average Number of
weight in the group intake final weight | animals in the

subgroup

Up to 210 6 1 11.5 282.1 2

2 7.1 296.4 1

3 13.8 276.9 1

4 12.2 303.0 2

210-260 43 1 11.1 288.3 9

2 11.6 281.2 15

3 10.9 299.6 9

4 12.7 291.2 10

More than 260 17 1 12.7 257.6 4

2 13.0 290.5 8

3 14.1 275.5 5

4 0 0

For the experiment, 70 bulls were deliv-
ered, but complete data was obtained from 66
animals. Which were divided into conditional
three groups by initial weight. In the group
with the lowest weight up to 210 kg, 6 bulls,
with an average weight of 210-260 kg - 43
animals, and 17 bulls had an initial weight of
more than 260 kg. To ensure result accuracy,
a correlation analysis was conducted to exam-
ine the relationship between the various tem-
peraments of bulls and their average daily
weight gain, yielding a substantial correlation
coefficient of R=0.97 (there is a close relation-
ship) [12,13].

In the first group of animals, the best re-
sult was shown by the 4th type of tempera-
ment - with an average consumption of 12.2
kg of feed, the final result was the highest at
303 kg. In the same group of bulls, the ani-
mals with the 3rd type of temperament
showed the worst result, since with a feed
consumption of 13.8 kg, the final weight for
this group was the lowest - 276.9 kg

In the second group - with an average
weight of 210-260 kg, bulls with temperament
of type 3 turned out to show the best result.
Since the lowest feed consumption of 10.9
gave the highest final weight of animals in the
volume of 299.6 kg. The worst result in the
second group were animals with a final weight
of 281.6 kg temperament type - 2 and con-
sumption of 11.6 kg.

In the third group, in which the bulls had
the highest initial weight of more than 260 kg,
the highest final weight of 290.5 kg was found
in animals with the type 2 temperament and
feed consumption in the group on average
13.0kg. In the same group, the final weight
of bulls with temperament type 1 is low, since
the final weight was 257.6 kg with an average
consumption of 12.7 kg.

As can be seen, the analyzed data
makes it possible to identify the best bulls and
conduct breeding selection, which contributes
to rapid effective weight gain in a shorter peri-
od, resulting in savings in livestock mainte-
nance costs [14]. The composition and cost
structure of beef cattle breeding in compari-
son with traditional technology is considered
in table 5.

In  «Novobratskoye» LLP, the costs
amounted to 6 315.8 thousand tenge before
implementation, and after implementation they
were lower by 1 886.2 thousand tenge and
amounted to 4 429.6 thousand tenge. The
largest share in the farm is feed 36.4% before
the introduction and after the introduction of
29.0%, as a result of rational feeding. There is
an increase in wages by 29%, and the specific
weight before the introduction of 31.7%, then
after the introduction of 2 029.0 thousand
tenge. Since digital technology requires the
Internet, their costs amounted to 48.0
thousand tenge.
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Cost items Before implementation | After implementation | Absolute
amount, specific amount, specific | change
thousand | weight,% thousand weight,

tenge tenge %

Remuneration of labor with accruals 2000.0 317 2029.0 45.8 29.0

Services 525.1 8.3 80.0 1.8 -445.1

Fuel and lubricants 74.6 1.2 12.6 0.3 -62.0

Electricity 298.0 4.7 595.8 135 297.8

Amortization 464.7 7.4 120.0 2.7 -344.7

Animal protection products 262.6 4.2 231.2 5.2 -31.4

Other direct expenses 343.8 5.4 0 0 -343.8

Feed 2 300.1 36.4 1283.2 29.0 |-1016.9

Coal 47.0 0.7 29.8 0.7 -17.1

The Internet 48.0 1.1 48.0

Total costs 6 315.8 100.0 4429.6 100.0 |-1886.2

Average daily weight gain, grams 1030 1344 314

Costs per 1 kg of weight gain 732.47 794.98 -85.11

As a positive point, we can highlight the
reduction of costs for animal protection prod-
ucts by 11.9% due to their rational use; for
feed by 1 016.9 thousand tenge or 44.2%.

The efficiency of meat production in
is determined by the

modern conditions

average daily gain, if we compare the average
daily gain on average by technology, then af-
ter the introduction of digital technologies it is
1 344 grams per day a day, and before the
introduction of 1 030 grams, which is 314
grams lower (Table 6).

Table 6 - Economic indicators before and after the introduction of new technologies in the economy

Indicator Before imple- | After implemen-| Change
mentation tation
Average daily weight gain, grams 1030 1344 314
Average weight of one head sold for slaughter (w.v.), kg 391 347 -44
Production cost of 1 ts, tenge 73 247 79 498 6 251
Cost of 1 ts of products sold, tenge 87 897 95 398 7 501
Sale price of 1 ts, tenge (including VAT) 135714 170 000 34 286
Profit from the sale of 1 ts, tenge 47 818 74 602 26 785

The profitability of production in «Novo-
bratskoye» LLP is up to 54.4%, then after the
introduction of 78.2%, which exceeds by 24%,

the payback of the project within 6 months

(table 7).

Table 7 - Comparative economic assessment of the effectiveness of the introduction of new equipment

Indicator Before After
implementation | implementation

The cost of investment in equipment, thousand tenge - 45 590.42
Costs per 1 head of weight gain, thousand tenge 732.47 794.98
Average daily weight gain, grams 1030 1344
Average labor productivity, kg/person 1509.3 2024.2
Return on investment, months - 0.6
Profitability, % 54.4 78.2

The cost of 1 head of weight gain after
the introduction of the «Intergado» system
amounted to 794.98 thousand tenge (average
daily weight gain of 1 344 grams) in compari-
son with the traditional system, there is an
increase of 62.51 thousand tenge due to un-
der-feeding of animals, as evidenced by the

average daily weight gain (1 030 grams). The
average labor productivity before the introduc-
tion was 1 509.3 kg / person, then after the
introduction there is an increase to 2 024.2 kg
/ person, which affects the high profitability
results for meat products.
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Conclusion. The dissemination of prov-
en, confirmed by practical experiments, prod-
uct information is an important condition af-
fecting the degree of their penetration into
practice; the implementation of incomplete or
insufficiently substantiated technological solu-
tions can lead to significant losses for produc-
ers in animal husbandry [15]. Thus, the intro-
duction of the «Intergado» system has a
number of advantages:

1. It will allow real-time monitoring of the
herd and evaluation of bulls based on data
such as animal weight, average daily gain and
residual feed consumption.

2. Moreover, these data will allow identi-
fying the best bulls and conducting breeding
selection, thereby helping to increase both
productivity and efficiency of cattle meat pro-
duction.

3. The temperament of bulls can serve as
an important criterion for breeding selection in
order to breed calmer bulls. Bulls with a calm
temperament exhibit favorable meat charac-
teristics and achieve faster live weight gains,
ultimately resulting in increased profitability for
farms dedicated to beef cattle breeding.
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