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JUSTIFICATION OF THE TECHNOLOGY OF PREPARATION OF FEED
MIXTURE IN SMALL PEASANT FARMS

Abstract

The majority of peasant farms engaged in animal husbandry (71-82%) contain between 50 and
100 heads of cattle and up to 500 sheep. To improve feeding efficiency in small farms, a mobile mini-
feed plant equipped with a dispenser-mixer with a hopper volume of 3.0 m3, roughage and grain feed
grinders is proposed. The novelty of this research lies in the development of a mobile unit that
integrates feed preparation and distribution, eliminating the need for separate grinding and mixing
equipment. Compared to existing feed dispensers-mixers, the use of the mini-feed plant eliminates
hay transportation and loading operations, reducing the total number of operations by 40%, lowering
operating costs by 1.5 times, and decreasing capital investments by 3 times. Additionally, there is no
need for farms to have stationary feed grinders and compound feed units, making the technology
more universal. This study provides a comprehensive analysis of the design, economic benefits, and
technological advancements associated with the mini-feed plant, highlighting its potential application
in small-scale livestock operations.

Keywords: feed preparation, roughage grinder, grain feed grinder, cost reduction,
mechanization, sustainable farming, agroengineering, feed efficiency.

Introduction

Kazakhstan possesses significant natural resources but does not fully meet its dairy product
needs. The majority of cattle (90.8%) and sheep (95.6%) are concentrated in household and small
peasant farms. Most of these farms contain between 50 and 100 heads of cattle and up to 500 sheep.
During the winter period, hay is the primary feed for livestock, while dairy and fattening farms are
virtually absent. The lack of properly balanced feed mixtures and the use of outdated feeding
technologies lead to inefficiencies in livestock productivity and increased production costs.
Addressing these challenges requires technological advancements in feed preparation and
distribution.

The relevance of this study is based on the need for small farms to mechanize feed preparation
processes. Research shows that improving feeding technology directly influences milk yield and
weight gain in livestock. The level of development in feed processing technology varies across
countries, with developed nations employing automated feeding systems, while small-scale farms
often rely on manual or semi-mechanized processes. In Kazakhstan, existing feeding equipment is
not optimized for small-scale farms, resulting in higher costs and inefficient operations.

This study aims to develop and justify the technological and economic efficiency of a mobile
mini-feed plant that ensures grinding of roughage and grain feeds, component mixing, and feed
distribution at the feeding table. The research objectives include: analyzing the current state of feed
preparation technologies, determining the optimal design parameters for the mini-feed plant,
evaluating its economic feasibility, and assessing its impact on livestock productivity. The structure
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of this paper consists of a literature review, a description of the research methodology, results and
discussion, and conclusions. Kazakhstan possesses significant natural resources but does not fully
meet its dairy product needs. The majority of cattle (90.8%) and sheep (95.6%) are concentrated in
household and small peasant farms. Most of these farms contain between 50 and 100 heads of cattle
and up to 500 sheep. During the winter period, hay is the primary feed for livestock, while dairy and
fattening farms are virtually absent. The lack of properly balanced feed mixtures and the use of
outdated feeding technologies lead to inefficiencies in livestock productivity and increased
production costs. Addressing these challenges requires technological advancements in feed
preparation and distribution.

The relevance of this study is based on the need for small farms to mechanize feed preparation
processes. Research shows that improving feeding technology directly influences milk yield and
weight gain in livestock. This paper aims to develop and justify the technological and economic
efficiency of a mobile mini-feed plant that ensures grinding of roughage and grain feeds, component
mixing, and feed distribution at the feeding table. This approach will significantly enhance feeding
efficiency, reduce farm maintenance costs, and ensure a more balanced diet for livestock.

;
'y

! l\‘u\\

Figure 1 — Laboratory testing of the mini-feed dispnser-mixer for uniform feed distribution

Materials and Methods

The justification for the hopper volume of the mobile mini-feed plant was based on an analysis
of livestock numbers in Kazakhstan's peasant farms. The integration of feed grinders into the mini-
feed plant was determined through research on technological feeding processes at dairy and fattening
farms. The economic efficiency of the proposed technology was assessed using a comparative
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analysis of operating costs. Additional parameters such as mixing time, feed particle uniformity, and
energy consumption were also evaluated to ensure optimal functionality of the mobile mini-feed
plant. The experimental setup included trials conducted in various small farms to test the efficiency
of feed mixing and distribution processes. Data analysis was conducted using statistical methods,
including variance analysis to assess cost-effectiveness and performance efficiency.

Results and Discussion

An analysis of international experience revealed that leading global manufacturers (ltaly,
Germany, France) produce feed dispenser-mixers with capacities ranging from 4 to 20 m3[1-2].
Russian and Belarusian models, such as KIS-8, AKM-10, ISRK-12, and IRK-145, are available;
however, their high cost (15,700 to 60,735 euros) and the necessity for additional grinders limit their
adoption in small farms in Kazakhstan. Furthermore, the operation of these machines requires
additional investments in infrastructure and labor, making them less accessible for small-scale
farmers[2-17].

The proposed mobile mini-feed plant, equipped with a 3.0 m3 hopper, eliminates the need for
stationary grinders, compound feed units, and transportation operations. The technological process
includes grinding roughage and grain feed, loading them into the hopper, mixing, and distributing the
feed mixture. Calculations indicate that specific operating costs decrease by 1.51 times (from 3,035.3
to 2,013.6 tenge per ton), resulting in an annual economic benefit of 613,000 tenge for a farm with
100 heads of cattle. Moreover, a 15% increase in milk productivity could yield an additional 9 million
tenge per year, ensuring a payback period of 5.3 months for the mini-feed plant.

Figue 2 — Field testing of the mini-feed dispenser-ixer attached to a tractor

The improved mixing technology ensures that feed components are evenly distributed, reducing
feed waste and enhancing nutrient uptake by livestock.

Additionally, the study evaluated the environmental benefits of using the mobile mini-feed
plant. The reduction in feed transportation and manual handling contributes to lower carbon emissions
and decreased energy consumption. Furthermore, the compact design and mobility of the plant allow
it to be efficiently used in remote areas with limited infrastructure.
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a) Technology of Roughage Preparation

b) Technology of Compound Feed Preparation

c) Technology of Preparation and Distribution of Feed Mixtures
Figure 3 — Technology of feed mixture preparation with existing feed dispensers-mixers
(total number of operations: 15, specific operating costs: 3,035.3 tenge/ton).

As shown in Figure 3, the existing feed dispensers-mixers require 15 operations, while the mini-
feed plant (Figure 4) reduces this number to 9. (total number of operations: 15, specific operating
costs: 3,035.3 tenge/ton).

Figure 4 — Technology of feed mixture preparation using the mini feed plant (total number of
operations: 9, specific operating costs: 2,013.6 tenge/ton).
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The results of the calculations show that when preparing a feed mixture with a dispenser-mixer,
the specific operating costs amount to 3,035.3 tenge per ton, whereas with the use of the mini feed
plant, they are 2,013.6 tenge per ton. This means that specific operating costs are reduced by 1.51
times, resulting in an annual economic benefit of 613,000 tenge for the farm.

If we consider that many small farms lack mechanized feed preparation and distribution, the
economic effect can also be assessed in terms of additional milk yield. It is known that feeding dairy
cows with complete feed mixtures increases milk yield by approximately 15%. If the annual milk
yield per cow is 3,000 liters, then feeding with complete feed mixtures will provide an additional
yield of 450 liters. In this case, the annual economic benefit from the additional milk yield for a farm
with 100 cows will be 9 million tenge, and the mini feed plant will pay for itself in 5.3 months.

Conclusions

1. In 71% of peasant farms, there are between 50 and 100 heads of cattle, while 82.5% of farms
contain up to 500 sheep. For these farms, a mobile mini-feed plant featuring a 3.0 m3 dispenser-mixer
and roughage and grain feed grinders is proposed.

2. The introduction of the mini feed plant reduces the number of technological operations by
1.67 times, lowers operating costs by 1.5 times, and decreases capital investments by 3 times.
Furthermore, the need for stationary feed grinders and compound feed units is eliminated, making the
feed preparation technology more efficient and accessible for small farms.

3. The improved mixing process enhances the uniformity of feed distribution, leading to better
livestock nutrition and productivity. The mobile mini-feed plant also reduces feed waste and
optimizes the use of available resources.

4. Environmental benefits include lower energy consumption and reduced carbon emissions,
making the mobile mini-feed plant a sustainable solution for small-scale livestock farms in
Kazakhstan.
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KII ITAPYAIIBUIBIKTAPIA KOPM KY¥YPAMbIH IIAPILIHl[AY
TEXHOJIOTUSACBIH AKTAPY

Anoamna

XKanyapnapab! 6aryMeH ailHaJIbICaThIH HIapyalbUIbIKTapbH kemnmiiiri (71-82%) 50 men 100
Oac ipi kapa Man xoHe 500-re neiiH KoW ycTtayasl Kypaiiabl. IllarblH 1mapyambuibIKTapaa
a3bIKTaHJBIPY THIMIUIIIH apTTeIpy MakcaTbiHaa 3,0 M® keneMinzaeri OyHkepi Oap no3arop-
apaJIaCTBIPFBII, a3bIK KOHE JOHI a3bIK YHTAKTAFBIIITAPMEH KaOJbIKTaIFaH MOOUIIbI MUHH-KOPM
3aybIThl YCBIHBUIAABI. Bynl 3epTTeyliH jkaHaIbIFbl — a3bIK JalbIHIAY MEH TapaTy HpOoLeCcTepiH
O1pIKTIpETIH MOOMIIB/II KOHIBIPFBIHBIH 331pJIeHYy1, OyJI YHTAKTay JKOHE apaiacThIpyFa apHaJFaH KeKe
KaOMBIKTApIBIH  KaXeTci3mirin  >kosiapl.  Kasipri  Tagmarel  a3plk  J03aTopiapbl  MEH
apasyacThIPFIILITAPBIMEH CAJIBICTBIPFaH/1a MUHU-KOPM 3aybITBIHBIH KOJIaHBLUTYBI IIONTI TaChIMaJAay
MCH JXXYKTCY OICpalluAIapblH KOAAbI, KaJIIbl OICpalusAIapAblH CaHbIH 40%-Fa, OonepanusIbIK
IIBIFBIHAAPAL 1,5 ecere, anm kKamuTauasl calbiMaapabl 3 ecere Ttemenzaetenl. CoOHbIMEH Kartap,
ImapyamblUIbIKTaApAa CTAOUOHAPJIBIK a3bIK YHTAKTArbIIITAP MCH KOCBIMIIA a3bIK KOHIABIPTBLIJIAPBIH
KaKeT eTneiini, Oy TeXHONOrusiHbl oMOeOamn eredi. bynm 3epTrey MUHU-KOPM 3aybITHIHBIH
KOHCTPYKIUACHEI, 3KOHOMHUKAJIBIK naﬁnacm MCH TCXHOJIOTUAJIBIK JKAHAJIBIKTAPbIHA KaH-7KAaKThI
Tajjay kacar, OHbI IIaFbIH MaJl IapyallbUIbIKTAPbIHIA KOJIJAHYIbIH MYMKIH/ITTH KOPCETEI1.

Kinm ce30ep: a3biK naiiblHAay, a3bIK YHTAKTAFbIII, JOH/AI a3bIK YHTAKTAFBIII, IIBIFBIHIAPIBI
a3zaiiTy, MEXaHMU3allMsl, TYPAaKThl ayblI IapyallblIbIFbl, arPOUHKEHEPHUS, a3bIK TUIMALIITI.
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OBOCHOBAHME TEXHOJIOI'MY TPUTOTOBJIEHHUS KOPMOBOW CMECH B
MAJIBIX KPECTBhSTHCKHX XO3SMCTBAX

Annomauus

BOJIBIIMHCTBO  KPECThIHCKUX XO3SIMCTB, 3aHUMAIOIIUXCS >KUBOTHOBOACTBOM (71-82%),
conepxat oT 50 1o 100 rosnos ckota u 10 500 oserr. J{iis moBbimeHus 3PHEKTUBHOCTH KOPMJIICHHUS B
MaJIbIX XO3SHCTBAX Mpesylaraercsi MOOMIbHBI MHUHHM-KOPMOBOW 3aBOJI, OCHAIIEHHBINA J103aTOPOM-
cMmecureneM ¢ 00béMomM OyHkepa 3,0 M3, ApoOunikaMu JIsi TpyObIX KOPMOB U 3€pHOBBIX KOPMOB.
HoBu3Ha HaHHOTO WCCIICIOBAHUS 3aKJTIOYACTCS B Pa3pabOTKe MOOWIILHOTO YCTPOMCTBA, KOTOPOE
0o0BEAMHSIET TPOIECChl TMOATOTOBKM U PacHpeleieHUs KOPMOB, YCTpaHsAs HEO0OXOIUMOCTh B
OTJIETTLHOM 000pYyIOBaHUU IJIsi ApoOJeHUs U cMemuBanus. [lo cpaBHEHUIO C CYIIECTBYIOMIUMU
7103aTOPaMHU-CMECUTENIIMA  KOPMOB ~ UCIOJb30BaHUE MHHHU-KOPMOBOTO  3aBOJIa  UCKJIIOYAeT
TPAHCIIOPTUPOBKY M TOTPY3KY CEHA, COKpamias ooOmiee KonmuecTBo omepanuii Ha 40%, cHibkas
oTepalMoHHbIe pacxobl B 1,5 paza u ymeHbIas kanutajabHble BiIoxkeHus B 3 pa3a. Kpome Toro, Het
HEO0OXOJIMMOCTH B CTAallMOHAPHBIX KOPMOBBIX JPOOMIIKAX W YCTAHOBKAX JJII KOMOHMKOPMOB, YTO
JieNlaeT TeXHOJIOTHIO OoJiee yHUBEpCcalbHOU. B JaHHOM HccieoBaHUM MPEICTaBIeH BCECTOPOHHUMN
aHAJIN3 KOHCTPYKIIMH, SJKOHOMUUYECKUX MPEUMYIIECTB U TEXHOJOTUYECKUX HOBIIECTB, CBA3AHHBIX C
MUHU-KOPMOBBIM  3aBOJIOM, TMOJYEpPKHBAas €ro IMOTCHIMAIbHOE MPUMEHEHHE B  MallbIX
YKUBOTHOBO/IUECKHUX X035MUCTBAX.

Kntouesvle cnosa: monrotoBka KOPMOB, IpOOMIKA Al TPyObIX KOPMOB, JIPOOMIIKA JIs
3€pHOBBIX KOPMOB, COKpallleHHE 3aTpaT, MeXaHW3alus, YCTOMYMBOE CEJIbCKOE XO3SHCTBO,
arpounkeHepus, 3¢ (HeKTUBHOCTh KOPMIICHHUS.
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