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Annomayus

Kommieke X035HCTBEHHO-IIEHHBIX XapaKTEPUCTUK, KOTOPHIMU 00JIaaeT COPT
apoBOro suMeHs bruaromap, omnpeaensieT HEOOXOJUMOCTb IMOHWCKAa Haubosee
ONTUMAJILHOTO COYETAHMS arpOTEXHUUYECKUX MPUEMOB B YCIOBUSX U3MEHSIOIIETOCS
KJINMAaTa C 1eIbI0 pealin3alliy MOJIHOTO MOTEHIUANIa TPOIYKTUBHOCTH. [lomydeHHbIe
MaTepHuaibl CBUACTEILCTBYIOT O TOM, YTO BCIAIIKA O] IOCEB U3y4aeMOU KyIbTYphI
SBJISIETCSI CLIOCOOOM TOBBIIICHUS YpOKasi U KadecTBa 3epHa. OTMedaeTcsi BhICOKAs
3 PEKTUBHOCTh TIIYOOKOW OTBaJIbHOW 0OpaOOTKM TMOYBHI, TaK KaK B KOHTPACTHBIX
MOTOHBIX YCIOBUSX YPOKANHOCTD SIPOBOTO STUMEHSI OCTaBaJIach CTA0OUIILHO BHICOKOU
u coctapisiia 5,08 u 5,67 t/ra B 2024 1 2025 rogax cooTBETCTBEHHO. JJISI JOCTIKEHUS
BBICOKOTO yposkasi 3epHa sipoBoro sumeHns (6,10—6,33 1/ra) pekoMeHayeTcsi TOMUMO
MPOBE/ICHMSI BCIIAIIIKYA, BHECEHHE OCHOBHOTO yA00peHus B 03¢ 20 KT [eHCTBYIOMIETO
BEIIIECTBA/Ta, BHECEHWE AMMHUAYHON CENUTPhI MOJ MPEANOCEBHYIO KYJIbTHUBALIMIO B
no3e 30 xr ja.B./ra, mpunoceBHOE BHeceHue azodocku B no3e 10 kr a.B./ra, a Takxke
MPOBEICHUE JTUCTOBBIX MOAKOPMOK Mukpoynoopenusmu SOLAR Crapt u SOLAR
YuuBepcan B jgo3e 2,5 kr/ra. JlanHas oOpaboTka oOecreunBaia HauOoJIbIlIEe
HakoruieHue Oerka B 3epHe sipoBoro stumens (11,29—-11,40 %) u B 1ies1oM BaJioBbIii COOp
oenka (0,58-0,64 T/ra). OgHAKO CTOUT OTMETUTH, UTO cOOp Oenka mpu OMM3KHUX K
ONTUMAJIBHBIM, THUAPOTEPMHUYECKUX YCIOBUSX CPEIbl MPHU HCIOJIb30BAHUU MEIKOU
00pabOTKM MOYBBI HE YCTYTAJ 3HAYEHUSM, TTOJTyICHHBIM IO TPAJAUIIMOHHON BCIIAIIKE.

Knrouesvie cnoea: spoBOM SUMEHb, BCIIAIIKa, JAUCKOBAHWE, MHUHEPAJIbHOE
yaoOpeHre, aMMuadyHas CeJNTPa, MHUKPOYAOOpPEHHE, YpOKANHOCTh, CONEpKaHHE
Oenka B 3epHE
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Abstract

The set of economically valuable characteristics possessed by the spring barley
variety ‘Blagodar’ determines the need to find the most optimal combination of
agrotechnical practices under changing climate conditions in order to unlock the full
productivity potential. The obtained materials indicate that traditional plowing before
sowing the studied crop is a method of increasing yield and grain quality. The high
efficiency of deep tillage is noted, as under contrasting weather conditions, the yield of
spring barley remained consistently high, amounting to 5.08 and 5.67 tons per hectare
in 2024 and 2025, respectively. To achieve a high grain yield of spring barley (6.10—
6.33 t/ha), it is recommended, in addition to plowing, to apply the main fertilizer at the
rate of 20 kg of active substance /ha, to apply ammonium nitrate before pre-sowing
cultivation at the rate of 30 kg/ha of active substance, to apply azofoska at the time of
sowing at the rate of 10 kg of active substance /ha, and to carry out foliar feeding with
microfertilizers of the SOLAR Start and Universal brands at the rate of 2.5 kg/ha. This
treatment ensured the highest protein accumulation in the grain of spring barley
(11.29-11.40 %) and, overall, the highest protein yield (0.58—0.64 t/ha). However, it is
worth noting that the protein yield under the conditions close to optimal, under
hydrothermal environmental conditions, when using shallow soil cultivation, was not
inferior to the values obtained with traditional plowing.

Keywords: spring barley, plowing, disk harrowing, mineral fertilizer,
ammonium nitrate, micronutrient fertilizer, yield, protein content in grain
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MMOKA3ATEJIN KIIMHUKO-TEMATOJOI'NMYECKOI'O CTATYCA
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Annomayusn

B cratbe paccMOTpeHbI BONPOCH aToreHe3a Hecnenupuieckol KarapaibHON
OpOHXOITHEBMOHMM Y TEJISAT MOJOYHOIO IME€PHOAA BBIPAIIMBAHUS B YCJIOBMSX
ITPOMBIIIJIEHHOTO MOJIOYHOTO KOMIUIEKCA MO PE3YJIbTaraM KIMHUYECKOIO CTaryca |
pacIIMpeHHOro JIabOpaTOPHOTO aHaIu3a KpacHou u 0enoit kpoBu. B 90 % cnydasx B
KpOBU OOJBHBIX TEJSAT YCTAHOBJIEHBI MPU3HAKK OCTPOTO BOCHAIUTEIBHOIO MpoLecca
M  MUKPOLMTApHOW THUIIOXpOMHOM aHeMuu. [lpu aHamm3e HMHTErpaJbHBIX
reMaToJIOrMYeCKUX UHAEKCOB Hecnenu(pUuuecKor pe3uCTEHTHOCTH 3apErUCTPUPOBAHO
yBenuueHne wuHaekca Kpebca B 2,1 pa3a mnpu OIHOBPEMEHHOM CHUXEHHH
JIEUKOLIMTAPHOTO UHAEKCA.

Knrouesvie cnosa: tensita, OPOHXOINHEBMOHHUS, CUMIITOMBI, OOLIMI aHaIN3
KpOBH, Jieiikorpamma, uuaekc Kpedca, nedkonuTapHbIil HHAEKC
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Abstract

The article examines the pathogenesis of non-specific catarrhal
bronchopneumonia in calves during the milk-rearing period under the conditions of an
industrial dairy complex, based on the results of clinical status and an extended
laboratory analysis of red and white blood cells. In 90 % of cases, the blood of sick
calves showed signs of an acute inflammatory process and microcytic hypochromic
anemia. When analyzing integral hematological indices of non-specific resistance,
an increase in the Krebs index by a factor of 2.1 was recorded, along with a
simultaneous decrease in the leukocyte index.
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Annomayusn

B cratee paccmaTpuBaroTcsa MNpOOJEMbl BIMSAHHUS MPOCTBIX M CIOXKHBIX
NapaTUuYeckux (PakTOpoB Ha peam3alrio FeHOTUIA >KUBOTHBIX. [IpocThie — 3TO
(dakTopbl BHEWIHEH Cpenbl, T. €. OCBEIIEHHOCTb, TEMIIEPATYpPHbIH pEXUM B
nomenieHud u ap. Haubonee BaXHBIM M CIOXHBIM NapaTUIUYECKUM (PaKTOPOM
ABJISIETCS] CE30H OTEJNA JKUBOTHBIX, KOTOPBIN OKA3bIBAET MHOTOCTOPOHHEE BIIUSHUE HA
MOJIOYHYIO MPOJYKTHBHOCTh KOPOB M KAaueCTBO MX IOTOMCTBA. Llenpro maHHOrO
UCCIIEIOBaHMs OBLJIO OIpeieseHUe W3MEHEHUS CPEAHEMECSUYHBIX YIOEB Yy KOpPOB
B 3aBUCHMOCTH OT C€30Ha OTEJIa, IOKa3aTesel y10sl B 3aBUCUMOCTH OT BPEMEHU TO/a,
JUHAMUKH >KMBOW MAacCChl TEJIOK B 3aBUCMMOCTH OT ce30Ha poxkaeHus. C Lembio
COBEPILIEHCTBOBAHMS OTOOPA KUBOTHBIX MPEJIOKEH COKPAILICHHBIA BapHAHT OLIEHKU
KOPOB IO KOMIUIEKCY MPU3HAKOB. TakK, MO MPOAYKTUBHBIM KadeCTBaM, >KMBOTHBIX
L[EJIECO00Pa3HO OTHOCUTh K OOHUTUPOBOYHBIM Kjaccam: »3JuTa, MEpPBbIA U
BHEKJIACCHBIE; MO MOPOJHOCTH — K BbICOKOKpOBHBIM (III moxonenwe u BbllIe)
1 HU3KOKpoBHBIM (Huke III mokonenust). Onpenenenbl K03 (ULIHUEHTH NEpeBoaa
Y04 3a IIEPBYIO U BTOPYIO JIAKTALMH K ITOJTHOBO3PACTHOM JIAKTALIMK M NTOMPAaBOYHBIN
kod(dduimeHT Ha ce30H otTéna. [ nepBoii takTanuu K03GGUIUEHT epecuéra paBeH
1,41, nns Bropoit — 1,15. TlonpaBounblii KOADPUITUEHT IJIT OCEHHE-3UMHHUX OTEIOB
coctanisieT 1,11. BbICOKOKpOBHBIE )KMUBOTHBIE HE HUKE TIEPBOTO KJIacca U 3JIUTa MOTYT
OBITh BKJIIOUEHBI B aKTUBHYIO 4aCTh MOPOJIbI.

Kntouesvie cnoea: reHotun, mnapaTUNHYecKue (HaKTOpbI, BOCIPOU3BOJICTBO
KOPOB, MOJIOYHAs TPOIYKTUBHOCTb, OTEN, COJIEpKAHUE, TOKA3ATENN Y05, JMHAMUKA
KUBON MacChl, 0TOOP JKMBOTHBIX
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Abstract

This article examines the influence of paratypic factors on animal genotypes
development, which can be simple or complex. Simple factors include environmental
factors, such as lighting, room temperature, and others. The most important and
complex paratypic factor is the calving season, which has a multifaceted impact on the
milk production of cows and the quality of their offspring. This study aim was to
determine changes in the average monthly milk yield in cows depending on their
calving season, milk yield indicators depending on the season, and live weight
dynamics in heifers depending on their birth season. To improve animal selection, the
shortened version of cow assessment based on a set of traits was proposed. Based on
productive qualities, animals are appropriately classified into the following
classification classes: elite, first, and non-class, and based on their breed type, they are
classified as high-blooded (third generation and above) and low-blooded (below third
generation). The authors determined conversion factors for milk yield in the first
and second lactations to full-term milk yield and a correction factor for the calving
season. For the first lactation, the conversion factor was 1.41, and for the second it was
1.15. The correction factor for autumn and winter calving accounted for 1.11. High-
blooded animals of at least first-class and elite quality may be included in the active
part of the breed.

Keywords: genotype, paratypic factors, reproduction of cows, milk productivity,
calving, maintenance, milk yield indicators, live weight dynamics, animal selection
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Annomayusn

OueHka »JKcTepbepa JKUBOTHBIX BO B3aMMOCBA3M C  XO3AMCTBEHHBIMH
MPU3HAKaMU B paMKaX KOHKPETHOTO XO3SHCTBA C y4eTOM (PAaKTOPOB OKPYKAIOIICH
Cpebl U TCHETUKH UMEET pelIarollee 3HaUYeHUE ISl MAaKCUMU3AIUU NPOyKTUBHOCTH,
3I0POBbSI, MOJTOJETUSA >KUBOTHBIX. LleNbl0 HACTOSIIETO HCCIEIOBAHUS SIBJISIETCS
BBISIBJICHUE 3aKOHOMEPHOCTEN B3aMMOCBSI3H 3KCTEPbEpa U XO3SIHCTBEHHO-TIOJIE3HBIX
KaueCTB KOPOB B YCIOBUSX IUIEMEHHOTO penpoaykropa. B ucciegoBanuu
WCMOJIb30BaHbl  JTAHHBIE  300TE€XHHUYECKOro yuera 1136  KOpoB-mepBOTEIOK
TOJIIITUHCKON TMOpoabl Xo3sicTBa KupoBckod oOnactu. YCTaHOBJIEHO, YTO YJAOU
KOPOB 32 BCIO JIAKTAIIMIO C TUIIOM TEJIOCIOKEHUS «OTIIMYHBIN) ObUT BBIIIE, YEM YAOU
KOPOB C OLIECHKOM «XOpOIIUi C IIF0coM», Ha 683,3 kr; Ha 2953,7 KI 110 CpaBHEHUIO C
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aHaJoramM, UMEIOIIMMU OLEHKY «Xopoiuuit» (paznuna gocropepHa p < 0,01). Ilo
nmokazaressiMm MaccoBas a0 kupa (MJK) u maccoBas mons 6enka (MJIb) He 6b110
OTMEUYEHO 3aBHCHUMOCTH YJIOSl OT KaTE€rOpuu THUMa TeiaochokeHus. JKUBOTHbIE THIIA
TEJIOCIOKEHUSI «OTIWYHBII» 10 MPU3HAKAM BOCIPOU3BOJIUTEIBHBIX KAdyeCTB
YCTyIalu >KUBOTHBIM C 0OJiee HU3KOW OILIEHKOW: cepBUC Iepuoj Obul OoJbllie y
IPYNIbl ¢ «OTIUYHON» OIeHKOW Ha 25,13 gHel Mo CpaBHEHUIO C >KUBOTHBIMH C
otleHKoM «xopommit» (p < 0,05), yTo cornacyercsi ¢ KOHIENIMEH OTPUIATEIBHOTO
HSHEPreTUYecKoro OajaHca y BBICOKONPOIYKTUBHBIX KOpOB. JlJis onTuMu3auu
BOCIIPOM3BOJICTBA M COKpAIICHHUS CEpBHUC-NIEpUOJa Ha COBPEMEHHBIX Gdepmax
HEOO0XOJIMMO MPUMEHSTh HOBBIC MEPEIOBBIE TEXHOJOTUH, B TOM YUCJIE UHACKCHI JJIs
oTOOpa c nokazaTesiMu (EpPTHIIBHOCTU. Y CTAaHOBJIEHO, YTO TJIABHBIM IPU3HAKOM,
BIIMSIIOLIIMM Ha yAOU, SIBIISIETCSI COCTOSTHUE BHIMEHU. B CBSI3U € 3TUM MOAYEPKUBACTCS
BAXXHOCTh OILICHKA BBIMEHU NIPU OTOOpPE KOPOB IO MOJIOYHOM MPOTYKTUBHOCTHU
(r=0,45). B3auMOCBsI31 3KCTEPhEPHBIX MMOKA3aTENE U KaueCTBEHHBIX IMOKa3aTesen
MOJIOKa (KUPHOMOJIOYHOCTH U OEJIKOBOMOJIOUYHOCTH ) OTM3KHM K HYt0. KomrekcHas
OIICHKA PKCTEphepa M MPOAYKTHUBHBIX KaueCTB IO3BOJIAET MPABUIBLHO BECTH OTOOP
KUBOTHBIX, KOTOpBIC, 00Jaaas XOpOIIMM 3J0POBBEM, CMOTYT HauOoJiee TMOJHO
peann30BaTh CBOM BHICOKUHM T€HETHUUECKHI MOTEHIIUAI.

Knrwouesvie cnosa: wmoilouHasi TPONYKTHUBHOCTb, TOJIITHHCKAs TOpPOAA,
KOppEsILUs, SKCTEPHEDP, 310POBbE KOPOB

THE RELATIONSHIP BETWEEN THE EXTERIOR AND ECONOMIC
CHARACTERS OF HOLSTEIN COWS
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Vyatka State Agrotechnological University, Kirov, Russia
elena_akademy(@mail.ru

Abstract

Assessing the exterior of animals in relation to their economic traits within a
specific farm, taking into account environmental factors and genetics, is crucial for
maximizing the productivity, health, and longevity of the animals. The article objective
is to identify the patterns of relationship between the exterior appearance and economic
characters of cows in a breeding farm. The materials and methods include data from a
livestock survey of 1,136 first-calf Holstein cows from the farm in Kirov region. It was
found out that the full-lactation milk yield of cows rated "Excellent" exceeded that of
cows rated "Good Plus" by 683.3 kg and that of cows rated "Good" by 2,953.7 kg
(the difference was statistically significant at p <0.01). Regarding milk fat and protein
content, no dependency of milk yield on body type category was observed. The
animals of the “excellent” type, in terms of reproductive qualities, were inferior to
those with a lower score: the service period was 25.13 days longer in the group with
an “excellent” score compared to the animals with a “good” score (p < 0.05), which
was consistent with the concept of a negative energy balance in high-productivity
cows. To optimize reproduction and reduce the service period on modern farms, it is
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necessary to apply new advanced technologies, including selection indices
incorporating fertility traits. It was established that the main factor influencing milk
yield is the udder, which confirms the importance of udder assessment when selecting
cows based on milk productivity (r = 0.45). The relationships between exterior
indicators and milk quality indicators (fat content and protein content) were close to
zero. A comprehensive assessment of the exterior and productive qualities makes it
possible to select the animals having good health and which will be able to realize their
high genetic potential to the full extent.
Keywords: milk productivity, Holstein breed, correlation, exterior, cow health
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Annomayusn

[enpro uccnenoBanus SBISIACH OIEHKA YPOBHS T€HETUUECKOTO Pa3HO00pa3us
U CTEMEHU TeHeTHYeCcKoW nuddepeHnnanuy mIeMEeHHBIX MOMYISIUA KbIPThI3CKOTO
TOPHOTO MEpHUHOCAa Ha OCHOBE aHaimu3a BapuabenpbHocTH saepHor JIHK ¢
HCIIOJIb30BAHUEM MHMKPOCATEIUIMTHBIX MapkepoB. MccnenoBanus nposeneHsl Ha 109
KUBOTHBIX U3 Tpex MieMeHHbIX X03sucTB: ['TI3 «Oprouopy, ['TI3 «Karra-Tanasik» u
I'TI3 wm. M.H. Jlymwmxwea. JIng TIE€HOTUIIMPOBAaHHS HCHOJB30Bamu 12
MUKPOCATEJUIMTHBIX  JIOKYCOB.  YCTAQHOBJIEH BBICOKMH YpPOBEHb  aJlJIEJIBLHOTO
nonuMopdusMa: CpelHee Yucio ajuiesied Ha JoKyc coctaBmwio 8,06, addexTuBHOE
yucino amiened — 5,51, cpenHee 3HaueHUE MOJIMMOPPHOro HHPOPMALMOHHOTO
conepxanus (PIC) — 0,76. Cpennsis Habmromaemas reT€pO3UTOTHOCTh COCTaBHUIIA
0,717, oxunaemass — 0,746. 3nauenus uHAekca Qukcanuu Fig ObUM HUBKUMH U
nonoxkuteabHbiMu  (0,036—0,042), cpennee 3Hauenue coctaBwio 0,040; 95 %-i
TOBEpUTEIbHBIN HHTEepBal cpeaHero Fis cocraBmn 0,007-0,073. KoaddumueHt
reHetnueckor quddepennmanuu Fsy umen 3nagenune 0,041, 4to cBUAETENBCTBYET O
HU3KOW CTENEeHW TeHeTH4ecko auddepeHuanum MeXIy HCCICIOBAaHHBIMU
IJIEMEHHBIMU TONmyJsiiusiMu. [lomyyeHHble pe3ynbTarbl YKa3bIBalOT Ha COXpPAHEHUE
BBICOKOTO YPOBHSI T€HETUUYECKOTO Pa3HOOOpa3usi KBIPTHI3CKOTO TOPHOTO MEPUHOCA U
MOTYT OBITH MCTOJB30BaHBI MPU Pa3pabOTKE MPOTPaMM COXPAHCHHS] TEHETUYECKUX
PECYPCOB U COBEPILIEHCTBOBAHUS CEJICKIIMOHHO-TUIEMEHHON paOOThI.
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OF KYRGYZ MOUNTAIN MERINO BASED
ON NUCLEAR DNA VARIABILITY
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Corresponding author: Esenbek Belek uulu, esenbekbelekuulu@gmail.com

Abstract

The aim of this study was to assess the level of genetic diversity and genetic
differentiation among breeding populations of Kyrgyz mountain merino sheep based
on nuclear DNA variation using microsatellite markers. The study included 109
animals from three breeding farms: Orgochor State Breeding Farm, M. N. Lushchikhin
State Breeding Farm, and Katta-Taldyk State Breeding Farm. Genotyping was
performed using 12 microsatellite loci. A high level of allelic polymorphism was
detected: the mean number of alleles per locus was 8.06, the effective number of alleles
was 5.51, and the mean polymorphic information content (PIC) was 0.76. The mean
observed heterozygosity was 0.717, while the expected heterozygosity was 0.746. The
fixation index Fis values were low and positive (0.036—0.042), with the mean value
being 0.040; the 95% confidence interval for the mean Fis was 0.007-0.073. The
coefficient of genetic differentiation Fst was 0.041, indicating a low level of genetic
differentiation among the studied breeding populations. The acquired results
demonstrate the maintenance of a high level of genetic diversity in Kyrgyz mountain
merino sheep and can be used to develop strategies for conserving genetic resources
and improvement of breeding programmes.

Keywords: Kyrgyz mountain merino, genetic diversity, microsatellite markers,
nuclear DNA, heterozygosity, genetic differentiation, Fsr, Fis
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OCHOBA COXPAHEHUA 'EHETUYECKHUX PECYPCOB
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Annomayusn

[TonnepxaHne TEHETUYECKOTO Pa3HOOOpa3Msi Cpelu CelbCKOXO3SMCTBEHHBIX
KUBOTHBIX SBJSICTCSI TNPUOPUTETHOM 3aJau€ii B COBPEMEHHOW CEJNEKUUH H
oOecreyeHuu MpOoJIOBOJILCTBEHHON Oe30macHOCTU. KbIprbI3cKuil TOpHBIA MEPHUHOC,
ABJISISICH IIEHHOM OTEUECTBEHHOU MOPOAON OBEll, OTIMYAETCS] BHICOKON CITIOCOOHOCTHIO
K aJanTaliud K CHeHU(PUYECKUM MPUPOJHBIM U KIMMATUYECKUM  YCIOBHUSIM
Koipreizcrana. B jgaHHOM wHcclieoBaHMM OblIa TOCTABJICHA 3ajlaua OLICHUTH
reHeTHYeCcKoe pazHooOpasue U ocoOeHHOCTH BapuabenbHocTH saepHoil JJHK oBen
KBIPTBI3CKOTO TOPHOTO MepuHOca. Pe3ynbrarsl ncciieqoBaHusi OyAyT HCIIOJIb30BaHbI
UL HAydHOro OOOCHOBaHHWs CTpPATerWii, HaNpaBiICHHBIX HA COXPAHEHHE W
palMOHAIBHOE HCIMONb30BAHUE T€HETHYECKOrO IMOTEeHIMana 3Tod mnopoxabl. g
MIPOBENICHUS UCCIIEA0BAHMS ObUIM COOpaHbl 00pa3lbl OMOJIOrHYECKOr0 MaTepuaia ot
MIPEICTABUTENECH TPEX TOCYJapPCTBEHHBIX IJIEMEHHBIX 3aBOJOB, PACIOJIOKEHHBIX HA
tepputopun Keipreizckoit PecnyOnuku. [ OlleHKM T€HETHYECKOro pazHooOpa3us
OblJ1a MPUMEHEHA MOJIEKYJIIPHO-TEHETUYECKasi METO/IMKA, OCHOBaHHAas HAa aHaJu3e
BapuabenbHoctu anepHoit JIHK. TlomydeHnHbie qaHHbIE TOBEPIVIUCH CTATUCTUYECKON
oOpaOoTke. AHamu3 TMO3BOJIUI  YCTaHOBUTb OCOOEHHOCTH  pacHpelesIeHus
FEHETHUYECKOM  M3MEHYMBOCTH, quantify  ypoBeHb  BHYTPHUIIOMYJSIIUOHHOM
reTepOreHHOCTH M OLEHUTh TEKYyIlee COCTOSHME TreHO(OHAa JaHHOMW MOpoAbl B
CpaBHEHHM C €€ ucTopueil. Pe3ynprarsl MCCIeAOBaHUSI MOKAa3bIBAIOT, YTO YPOBEHb
IeHETUYECKOM BapuaOENbHOCTH Yy KBIPIBI3CKOIO TOPHOTO MEPHHOCA OCTaeTcs
JOCTaTOYHO BBICOKMM. DTO MMEET Ba)KHOE 3HAYEHHUE IS AJIbHEHMIIEro pa3BUTHS
CEJICKIITMOHHO-TNIEMEHHON PaboThl, TaKk Kak oOecrleunBacT aJanTUBHBIA MOTEHIIMAI
KUBOTHBIX U CIIOCOOCTBYET COXPAHEHHIO T€HETHUYECKUX PECYpPCOB ATOW MOPOIBI.
HakomuieHHble pe3ysbTaThl HMCCIEIOBAaHUS MOTLYT CTarb OCHOBOM IS CO3IaHMUS
MIPOrpamMM MOJEKYISIPHO-TEHETUYECKOTO MOHUTOPHUHTA, ONTUMHU3AIMH CENEKIIMOHHBIX
MPOLIECCOB U Ppa3pabOTKW HAIMOHAIBHOW CTPATErMu M0 3alIUTe YHUKAJIbHBIX
OTE€YECTBEHHBIX OBLIEBOAYECKUX MOPO/I.

Knwueevie cnosea: KbIPrbI3CKANW TOPHBIM MEPUHOC, T€HETHYECKUE PECYPCHI,
anepHas JIHK, renermyeckoe pazHooOpaszue, MOJICKYISIPHO-TEHETUUECKUN aHau3,
T€HETUYECKUI MOHUTOPHUHT, OBLIEBOJICTBO

MOLECULAR GENETIC LANDSCAPE OF NUCLEAR DNA VARIABILITY
IN KYRGYZ MOUNTAIN MERINO AS THE BASIS FOR GENETIC
RESOURCES CONSERVATION

Tyrgoot Dz. Chortonbaev, Esenbek Belek uulu
Kyrgyz National Agrarian University named after K. I. Skryabin, Bishkek, Kyrgyz Republic
Corresponding author: Esenbek Belek uulu, esenbekbelekuulu@gmail.com

Abstract

Maintaining the genetic diversity of farm animals is one of the key priorities of
modern breeding and global food security. The Kyrgyz mountain merino, a valuable
native sheep breed, is distinguished by its high adaptability to the specific
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environmental and climatic conditions of the Kyrgyz Republic. The aim of this study
was to assess the genetic diversity and to characterize the nuclear DNA variability of
Kyrgyz mountain merino sheep. The findings provide a scientific basis for developing
strategies aimed at the conservation and sustainable utilization of the breed's genetic
potential.

The needed biological samples were collected from animals representing three
state breeding farms located in different regions of the Kyrgyz Republic. Genetic
diversity was evaluated using molecular genetic methods based on the analysis of
nuclear DNA variability. The obtained data were subjected to statistical analysis to
determine the distribution of genetic variation, quantify the level of intra-breed genetic
heterogeneity, and assess the current status of the breed's gene pool.

The results demonstrated that Kyrgyz mountain merino maintains the relatively
high level of genetic diversity, indicating the preservation of valuable genetic resources
and adaptive potential within the studied populations. The detected level of
polymorphism confirms the effectiveness of the applied molecular markers for
assessing the breed genetic structure. These findings are of considerable practical
importance for improving the breeding programmes, conserving genetic diversity, and
enhancing the long-term sustainability of sheep production.

The obtained results may serve as a scientific basis for establishing molecular
genetic monitoring programmes, optimizing breeding strategies, and developing a
national framework for the conservation and rational utilization of indigenous sheep
genetic resources in the Kyrgyz Republic.

Keywords: Kyrgyz mountain merino, genetic resources, nuclear DNA, genetic
diversity, molecular genetic analysis, genetic monitoring, sheep breeding
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[U®POBBIE TEXHOJIOI'MU B OIIEHKE 'EHETUYECKOM
ANPOPEPEHIHUALINU IVIEMEHHBIX ITOIIYJISALINUU KBIPT'BI3CKOI'O
I'OPHOI'O MEPUHOCA HA OCHOBE BAPUABEJIBHOCTHU AJJEPHOU JHK

Teiproor A:xxymaguesuu Yoprondaes, Icendexk beiek yyiry
Koiprei3ckuii HarmoHanbHbIN arpapHbiil yauBepcurtetT uM. K. M. CkpsiOuna, bumkek, Keipreizcran
ABTOp, 0TBETCTBEHHBII 32 nmepenucky: JceHOek benek yyny, esenbekbelekuulu@gmail.com

Annomayusn

AKTyaJIbHOCTh ~ T€Mbl ~ OOyCJIOBJI€HA COBPEMEHHBIM JTallOM  pPa3BUTHS
nudpoBuzavu U UHGOPMAITMOHHO-BBIYUCIUTEIBHBIX TEXHOJOTHUM, YTO TMO3BOJISET
pemiate TPOOJEMBbI TMOBBIMICHUS TPOAYKTUBHOCTH MOJICKYJISIPHO-TEHETUYECKHUX
aHAJIM30B W COBEPIICHCTBOBAHMS  CEJICKIMOHHO-IJIEMEHHOTO TIpoliecca IpH
pa3BegeHuu oBell. Llens paboThl — MPOBECTH OIEHKY T'€HETHYECKOrO pa3zHooOpaszus
IJIEMEHHBIX TPYII KBIPTBI3CKOH BBICOKOTOPHOM IMOPOJBI MEPHUHOC IO MapKepam
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anepuort  JIHK  merogom  1udpoBoit  0o0pabOTKM  JaHHBIX C  TOMOIIBIO
OMOMH(OPMAITMOHHBIX CHCTEM H METOIOB MamuHHOTO 00y4eHus. OOBeKT
uccienoBanus coctaBui 115 ocobeil Tpex KpYIMHBIX TOCYIapCTBEHHBIX IJIEMEHHBIX
3aBOJIOB Keipreizcrana: ['113 «Oprouopy, I'113 «Karra-Tanabix»,
['TI3 um. M. H. Jlymuxuna. MapkupoBaHue MpOBEICHO HAa OCHOBE MOJIUMOpPQHU3MA
mukpocaresnutoB (STR), snepuoit JIHK. [IpeaBaputenbHblil aHaIU3 MOTYYEHHBIX
TEHETUYECKUX IAHHBIX MPOBEAECH C MOMOUIBI0 KOMIBIOTEpHBIX IporpamMm FastQC,
GeneMapper, PLINK, GenAlEx, Arlequin u cTarucTH4eckoro HMHCTPyMEHTapHsl.
OneHka TeHEeTUYECKOro MHOTooOpa3us BKJIOYaia B ceOs MOJCYET KOJIUYECTBA
ajuiesnel, BBIYMCIEHNE HA0MI0IaeMO U 0KUIAEMOI T€TEPO3UTOTHOCTH, OIIPEIEIICHNE
unaexkca noiaumoppusma PIC, pacuer kosdduumentoB Fis u Fsr, Bboluucienue
reHeTndeckux aucranuuii mo Hero, ocymectienne AMOVA-, PCA-, STRUCTURE
ananu3a. Knaccudukanus ’KUBOTHBIX POBEEHA C TOMOLIBI0 COBPEMEHHBIX METO/IOB
MammHHOro ooydyenus RandomForest 1 XGBoost.

[lomyueHHble pe3yabTaThl MPOAEMOHCTPUPOBAIM  BBICOKOE TI€HETHYECKOE
pasHooOpazue wm3ydaembix mnomymimuid  (N,=10,83; H,=0,705; H.=0,766;
PIC =0,735). Ouenka MOJEKYISIpHON BapuabEIbHOCTH MO3BOJIMIIA KOHCTaTUPOBAThH
HaJIM4YMe CTAaTHUCTUYECKU JOCTOBEPHOIO, OJHAKO CJIa00 BBIPAKEHHOTO YPOBHS
nonyisanuonHoro pasaenenus (Fsr ot 0,024 no 0,031 mpu p < 0,01) ¢ npeobrananuem
BapualMii Ha YpOBHE momnymsiuud. Pe3ynbratel npumeHeHuss wmetonoB PCA
1 STRUCTURE noka3anu HaJluuue TpeX BHYTPUIIOPOAHBIX TEHOTUITMYECKUX TPYIII 11O
M3YYEHHBIM XO3SIMICTBEHHBIM €auHULAM. Jlydmmid pe3ynbrar NMpu aBTOMaTHYECKOM
pacro3HaBaHUM TPUHAJICKHOCTH >KUBOTHBIX K MCXOAHBIM IUJIEMEHHBIM TpyIam
nokazaji Metoa XGBoost (94,8 %) Beimre, uem Random Forest, STRUCTURE u PCA+
k-means.

Pe3ynbrarel McclieOBaHUS TO3BOJIMIIM CENATh BBIBOJ O LEIECO0OPa3ZHOCTH
MCIOJIb30BaHUS IU(PPOBBIX TEXHOIOTHM, OMOMH(POPMAaTHYECKUX METOIOB, a Takxe -
TEXHOJIOTUM TP MPOBEACHUU T€HETUYECKOTO KOHTPOJIS, OIIEHKE TeHOTHUIIA )KUBOTHBIX C
LUEJbI0 TPUHATUS YINPABICHYECKUX PEIICHUA 10 TMPOBEACHHUIO CEJIICKIIMOHHO-
ieMeHHoro jaena. [IpeaoskeHHbIH MEeTO| SIBISAETCS TEOPETUYECKUM O00O0CHOBAHHEM
i co3nanus cuctemsl nudposoii JJHK-macnopruzanuu, nojaep xanusi TeHETHIECKOTO
MOTEHIMaIa U TEHOMHOM CEJIEKINH KbIPTbI3CKOTO TOPHOTO MEPUHOCA.

Knioueevle cnoea: KuIpTBI3CKU TOPHBIM MEPUHOC, IU(POBBIE TEXHOJIOTHH,
uHdopmarmonnsie Texunonoruu, snaepHas JIHK, remernueckas muddepennumanms,
MOJICKYJISIDHBIE Mapkepbl, OuomHpoOpMaThka, MalIuHHOE OOy4YeHHue, TEeHOMHas
CeJIEKITUs, TCHETUYECKUH MOHUTOPUHT

DIGITAL TECHNOLOGIES FOR ASSESSING GENETIC
DIFFERENTIATION OF BREEDING POPULATIONS OF KYRGYZ
MOUNTAIN MERINO BASED ON NUCLEAR DNA VARIABILITY

Tyrgoot Dz. Chortonbaev, Esenbek Belek uulu
Kyrgyz National Agrarian University named after K. I. Skryabin, Bishkek, Kyrgyz Republic
Corresponding author: Esenbek Belek uulu, esenbekbelekuulu@gmail.com
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Abstract

The rapid development of digitalization and information technologies has
created new opportunities to improve the efficiency of molecular genetic research and
optimize breeding programmes in sheep production. This study aim was to assess the
genetic differentiation of breeding populations of Kyrgyz mountain merino based on
nuclear DNA variability using digital technologies, bioinformatics platforms, and
machine learning algorithms. The study included 115 animals from three leading state
breeding farms of the Kyrgyz Republic: Orgochor State Breeding Farm,
M. N. Lushchikhin State Breeding Farm, and Katta-Taldyk State Breeding Farm.
Genotyping was performed using polymorphic microsatellite (STR) markers and
nuclear DNA data. Primary processing of genetic information was carried out using
digital software packages, including FastQC, GeneMapper, PLINK, GenAlEXx,
Arlequin, and advanced statistical analysis tools. The genetic diversity was evaluated
by estimating the number of alleles, observed and expected heterozygosity,
polymorphic information content (PIC), FIS and FST indices, Nei's genetic distances,
as well as AMOVA, principal component analysis (PCA), and Bayesian clustering
(STRUCTURE). Random Forest and XGBoost machine learning algorithms were
applied for automated classification of breeding animals.

The results demonstrated the high level of genetic diversity among the studied
populations, with the mean number of alleles (N,) of 10.83, observed heterozygosity
(Ho) of 0.705, expected heterozygosity (He) of 0.766, and a polymorphic information
content (PIC) of 0.735. The analysis of molecular variance revealed a statistically
significant but low level of interpopulation differentiation (Fst = 0.024-0.031; p <
0.01), while most of the genetic variation was distributed within populations. PCA and
STRUCTURE analyses identified three distinct intra-breed genetic clusters
corresponding to the investigated breeding farms. Among the evaluated classification
models, the XGBoost algorithm achieved the highest prediction accuracy (94.8%),
outperforming Random Forest, STRUCTURE, and PCA + k-means approaches. The
findings confirm the high potential of digital technologies, bioinformatics, and
artificial intelligence methods for genetic monitoring, assessment of population genetic
structure, and decision support in breeding programmes. The proposed digital
approach provides the scientific basis for implementing DNA-based digital animal
passports, conserving genetic resources, and advancing genomic selection of Kyrgyz
mountain merino breed.

Keywords: Kyrgyz mountain merino, digital technologies, information
technologies, nuclear DNA, genetic differentiation, molecular markers, bioinformatics,
machine learning, genomic selection, genetic monitoring
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K ONPEJEJIEHUIO BJIMSAHUA OITOPHOM MOBEPXHOCTH
CHEIIUMAJIBHOI'O 'YCEHUYHOI'O TPAKTOPA HA JABJIEHHUE
HA ITIOYBY U MAHEBPEHHOCTD
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Annomayusn

[IpuBeneHsl pe3ynbTaThl MCCIENOBAHWNA BIMSHHUS OINOPHOM IOBEPXHOCTH
I'YCEHUYHOI'0 TPaKkTopa, 000pyJOBAHHOTO MEXaHU3MOM U3MEHEHHUS IPOI0JIbHOM 0a3bl,
Ha II0KA3aTeJId JABJICHHUS HA [IOYBY M €r0 MAHEBPEHHOCTb. ODKCIIEPUMEHTAJIbHBIC
MCCJIEIOBAaHMUSI TPOBOJWIMCh HA TYCEHWYHBIX Tpakax B TIOYBEHHOM KaHaie
(BnaxxHOCTB MOYBHI B nipeenax 13—17 % onpeaensnack BECOBBIM METOJIOM, TBEPAOCTh
nouBkl B npenenax 24-27 H/em? onpenensiachk TBepaoMepoM PeBsKuHA Ha TiIyOuHy
0-30 cM Mo KaXJAOMY BapuUaHTy OMBITOB). Jljisi WiccienoBaHUM B3SIThI CIBOCHHBIC
CTaJIbHbIE T'YyCEHUIbl BUHOTpagHUKOBOro Tpakropa T-70B (mmpuna 300 mm, qimuHa
420 mm, Macca 13,64 kxr), CIBOEHHBIE CTallbHbIE TyceHullbl TpakTopa AT 75 (mmpuna
420 mm, qyuaa 420 mm, macca 21,47 kr) u ¢pparment PAT" — pe3suHo-apMUpOBaHHOM
rycenunbl (mmmpuna 300 mm, mamuHa 900 MM, ¢ PUKCHUPOBAHHOM JJIMHON OMOPHOM
gactu 420 MM, Macca 19,64 kr) or 3amaHHOTO Beca (MakCUMaIbHBIA 1 T)
BOJOHAJIIMBHOrO Karka JiuuHo 1200 mm, auamerpoM 750 mm. JlaBieHue Ha MOYBY
onpenersui npu moMony tenzoctaniuu ZET 017-T, naTanka MeMOpaHHOTO MOJCIN
JIMT-2T, nporpammuoro obecrnieuenus ZETlab u 06paboTku 4MCIIOBBIX 3HAYCHUI B
nporpamme Microsoft Excel. Pacuetnsie napamerps! mmupunsl rycenur 200, 300, 360
1 400 MM, onnopHo#t AyuHbI — 1030 1 1455 MMm. Onipeneneno, 4To mpu Macce TpakTopa
m = 5070 Kr naBjeHHE HA MOYBY METAUIMYECKUX T'yCEHUI] UpUHON b = 400 MM u
PAT b =300 MM He npeBbIIIAET AOMYCTUMBIX 3HAUEHHUI U COCTABIISIET COOTBETCTBEHHO
g = 4,41 H/em® u g = 4,06 H/cm?. TIpoBeieH KUHEMATUYECKUM U CHJIOBOM aHAIM3
MaHEBPEHHOCTH TyCEHUYHOrO0 TPaKTOpa C KOHCTPYKTHUBHBIMH OCOOECHHOCTSIMU
XO0JIOBOM cucTeMbl. Pe3ynbTaThl UCCIeI0BaHUA MOTYT ObITh UCIIOJIb30BaHbl HA CTAAUU
IIPOEKTUPOBAHUSI XOAOBOW CHUCTEMBl BHHOI'PAJHUKOBOI'O TYCEHHMYHOI'O TpPaKTopa
TATOBOTO Kjacca 2.
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DETERMINING THE EFFECT OF THE GROUND-CONTACT
SURFACE OF A SPECIAL CRAWLER TRACTOR
ON SOIL PRESSURE AND MANEUVERABILITY

Vasily P. Gorobey!, Sergey S. Starchikov!, Vadim Yu. Moskalevich!*?

!Crimean Research Center for Viticulture and Winemaking "Magarach" of the Kurchatov Complex
of Viticulture and Winemaking of the National Research Center "Kurchatov Institute", Yalta, Russia
2Vernadsky Crimean Federal University — Institute of Agrotechnological Academy, Agrarnoye,
the Republic of Crimea, Russia

Corresponding author: Vasily P. Gorobey, trial237@rambler.ru

Abstract

The results of studies of the influence of the ground-contact surface of a crawler
tractor equipped with the mechanism for changing the longitudinal base on the pressure
indicators, on the soil and its maneuverability are presented. The experiments were
conducted on crawler tracks in a soil channels (soil moisture within the range of 13—
17% was determined gravimetrically; soil hardness within the range of 24-27 N/cm?
was determined with a Revyakin hardness tester at a depth of 0-30 cm for each
experimental variant). The following tracks were used in the research: twin steel tracks
of the T-70V vineyard tractor (300 mm wide, 420 mm long, 13.64 kg in weight), twin
steel tracks of the DT 75 tractor (420 mm wide, 420 mm long, 21.47 kg in weight), and
the fragment of the RAG rubber-reinforced track (300 mm wide, 900 mm long, with a
fixed support length of 420 mm, 19.64 kg in weight) from a given weight (maximum
1 t) of a water-filled roller 1200 mm long and 750 mm in diameter. The pressure on
soil was determined using a ZET 017-T strain gauge, a DMT-2T membrane model
sensor, ZETlab software and numerical value processing in Microsoft Excel. The
calculated parameters of the track width are 200, 300, 360 and 400 mm, the support
length is 1030 and 1455 mm. It was found out that with the tractor mass m = 5070 kg,
the pressure of metal tracks with a width of » = 400 mm and RAG b = 300 mm on the
soil does not exceed the permissible values and is ¢ = 4.41 N/cm? and ¢ = 4.06 N/cm?,
respectively. The kinematic and power analysis of the maneuverability of a tracked
tractor with the design features of the undercarriage was carried out. The research
results can be used in the design phase of the undercarriage system for a class 2
vineyard crawler tractor.

Keywords: tractor, undercarriage, ground-contact surface, track type,
longitudinal base, strain gauge station, pressure, soil, drag force, maneuverability
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NPUMEHEHUE TEXHOJOI'MA UICKYCCTBEHHOI'O UHTEJLIEKTA
JIJII ABTOMATHU3UPOBAHHOM COPTUPOBKH KJIYBHEN
KAPTO®EJIA 1O PASMEPY U BbIABJIEHUSA JEPEKTOB
HA OCHOBE KOMIIBIOTEPHOT O 3PEHUA
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Annomayusn

B cratee mnpencraBieH 0030p CYIIECTBYIOIIMX TEXHOJOTHH COPTHPOBKH
KIIyOHEeW KapTodenss U 000CHOBBIBAETCS MEPCHEKTUBHOCTh MPUMEHEHHUS METOJ/IOB
uckyccrBeHHoro uHTeiiekra (M) u koMnbploTepHOTo 3peHus Il aBTOMaTU3aIliU
IaHHOTO mpouecca. PaccMoTpena apxurektypa cucteMbl Ha ocHOBe RGB-kamepsi,
OCYUIECTBISIfOIIEH aHanmu3 oO0BbEMa, OmNpeleNieHue pa3MEpHBIX KaTeropui u
uneHTuGUKaIo JAeheKTHBIX KIyOHEeH B pekuMe pealbHOro BpeMeHu. OnucaH
noaXxoJ K (GopMUpoBaHUIO O0ydaemMoil mMojenn Ha 0a3e CBEPTOYHBIX HEUPOHHBIX
CeTeH, a TaK)Ke KOHIEMIMS TUCTUUISIIUU 3HAHUM — CO3JaHUsl IE€TEPMUHUPOBAHHOU
0a3bl pelarX MpaBuil, CoCOOHON (GYHKIIMOHUPOBAThL 0€3 HEUPOCETEBOT0 MOTYJIS.
[Toka3aHo, YTO TOYHOCTH KJacCU(UKAMU COBPEMEHHBIX cucTeM Ha 6aze WU
npesbimaer 95 %, YTO CyHIECTBEHHO NPEBOCXOJUT BO3MOXHOCTH PYYHOTO
COPTHPOBAHMUSL.

Knwouesvie cnosea: WCKYCCTBEHHBI HWHTEIUIEKT, KOMIIBIOTEPHOE 3pEHHE,
COpTUpOBKa KapTodens, CBEPTOUYHBIE HEUPOHHBIE CETH, OMPEICICHHE Pa3MEpPOB,
JeTeKIus 1e(HEeKTOB, TUCTUIUISIINS 3HAHUN

APPLYING ARTIFICIAL INTELLIGENCE TECHNOLOGIES
FOR AUTOMATED SIZE-BASED SORTING OF POTATO TUBERS
AND DEFECT DETECTION USING COMPUTER VISION

Alexey G. Ivanov, Marat F. Gadlgareev, Albert I. Galimov
Udmurt State Agricultural University, [zhevsk, Russia
Corresponding author: Alexey G. Ivanov, ivalgen@inbox.ru

Abstract

The article presents the review of existing potato tubers sorting technologies and
substantiates the prospects of applying artificial intelligence (Al) and computer vision
methods for automating this process. The authors consider the architecture of the
system based on the RGB camera, which performs the volume analysis, size category
determination, and identification of defective tubers in real time. The approach to
developing a trainable model based on convolutional neural networks is described, as
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well as the concept of knowledge distillation — the creation of a deterministic decision
rule base capable of functioning without a neural network module. It is shown that
the classification accuracy of modern Al-based systems exceeds 95 %, which
significantly surpasses the capabilities of manual sorting.

Keywords: artificial intelligence, computer vision, potato sorting, convolutional
neural networks, size determination, defect detection, knowledge distillation
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UCCJIEJOBAHUE BJIUSAHUA ®OPMbI U PASMEPA OTBEPCTHUM
®OPCYHOK HA PABHOMEPHOCTD PACITPEAEJIEHUSA
PABOYEI'O PACTBOPA

Outer Ouieropny Cunopos (ORCID: 0009-0003-9829-4368), I'yoeiinyi1a Cubsary/niosuy FOnycos
(ORCID: 0000- 0003-2127-6439)

Mapuiickuii rocy1apcTBeHHbII yHHBepeuTet, Momxkap-Oia, Poccnst

ABTOp, 0TBeTCTBeHHBII 32 nepenucky: Oner Onerosuu Cunopos, oleg.sidorov23@yandex.ru

Annomauyusn

B craTthe mpeacTaBieHbl pe3yabTaThl UCCICA0BAHUS BIUSHUS KOHCTPYKTUBHBIX
napaMeTpoB (POPCYHOK Ha PABHOMEPHOCThH pacIpeieieHUs: XUIKUX YIO0OpEeHUH.
[IpoBeneH aHanu3 CyIIECTBYIOIIMX KOHCTPYKIUH, MPEITI0KEHBI HOBbIE TEXHUYECKUE
pelIeHus Mo ONTUMH3ALKUK (OPMBI U Pa3MEPOB OTBEPCTUN PACTIBUIUTENCH.

Knwueevie cnosa: QPopcyHKH, pacObUIMTENU, IKUJIKUE  yAOOpeHUs,
PaBHOMEPHOCTh paclpe/ieSIeHHs, Karjieo0pa3oBaHue, KOHCTPYKITHS, ONITUMH3AIIHS

INVESTIGATING THE INFLUENCE OF THE SHAPE AND SIZE
OF NOZZLE HOLES ON THE WORKING SOLUTION DISTRIBUTION
UNIFORMITY

Oleg O. Sidorov (ORCID: 0009-0003-9829-4368), Gubeidulla S. Yunusov (ORCID: 0000-0003-
2127-6439)

Mari State University, Yoshkar-Ola, Russia

Corresponding author: Oleg O. Sidorov, oleg.sidorov23@yandex.ru

Abstract

The article presents the results of studying the influence of the design parameters
of nozzles on the uniformity of liquid fertilizer distribution. The analysis of existing
designs was carried out, and new technical solutions for optimizing the shape and
dimensions of sprayer holes were proposed.

Keywords: nozzles, sprayers, liquid fertilizers, uniformity of distribution, droplet
formation, design, optimization
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MATEMATHYECKOE MOJEJIMPOBAHUE NPOLECCA
PACHPEAEJEHUSA YAOBPEHUU C YYHETOM CKOPOCTHU ABU/XKEHUSA
AT'PETI'ATA U HACTOTbBI BPAHIEHUSA PABOYUX OPTTAHOB

Outer OJieroBnu Cugopos (ORCID: 0009-0003-9829-4368), I'ybeitnynina Cudsarynnosny FOnycos
(ORCID: 0000- 0003-2127-6439)

Mapuiickuii rocyapcTBeHHsI yHuBepcuTet, Momxkap-Omna, Poccus

ABTOp, 0TBeTCTBeHHBIH 32 nepenucky: Ozner Onerosuu Cunopos, oleg.sidorov23@yandex.ru

Annomayus

B pabote mpencraBieHBl pe3yibTaThl MAaTEMaTHYECKOTO MOJCTHUPOBAHUS
Ipoliecca BHECCHHUS] MHUHEPATbHBIX YIAOOPEHUN C HCIOJIh30BAaHUEM MaJIOTa0apUTHOM
CEIIbCKOXO3SUCTBEHHOW TEeXHUKU. MccnemoBaHo BIMSHUE CKOPOCTH —JIBWKCHHS
arperara W 4YacTOThI BpAIIEHUS ICHTPOOEKHOTO PACIPEACTUTEIIHFHOTO TUCKAa Ha
KHHEMAaTHYECKUE TIapaMeTPhl YacTHI] YIOOPSHHM, 103y BHECEHUS M PaBHOMEPHOCTH
pactpeneneHusa. Ha ocHoBe auddepeHIanbHbIX YpPaBHEHH OTHOCHUTEIBHOIO
JIBUKCHHSI YACTHIIBI IO JIOTIATKE BpAIIArOMIEToCs JUCKA TMOIYYeHbl aHAIMTHYECKHUE
3aBHCHUMOCTH KOOPJUHATHI U CKOPOCTH OT BPEMEHHU. Y CTAaHOBJIEHBI (DYHKIIMOHAIBHbBIE
CBSI3M MEX]y /030 BHECEHHUS, YacTOTOW BpAaICHHs M CKOPOCTHIO JBUKCHHUS,
MO3BOJISIOIINE KOPPEKTUPOBATh PEKUMBI paOOTHI B pealibHOM BpeMeHU. OnpesiesieHbl
ONTUMAJIFHBIC  JIMANa30Hbl  I[MApaMETPOB,  OOECMEUYMBAIONINE  MHUHHUMAJIbHBIN
kodddunreHT Bapuaruu pacnpeaeneHus (<15 %). PesynbraTel MoaenupoBaHUS
BepU(UITUPOBAHBI SKCTICPUMEHTAIBHBIMU JAHHBIMUA U MOTYT OBITh HCITOJI30BAHBI TIPH
pa3pabOTKe aJaNTUBHBIX CHCTEM YIIPABJICHUS TEXHOJOTHYCCKHMH IPOIIECCaMU
TOYHOTO 3eMJICICITHS.

Kntouesvie cnoea: mareMaTuieckoe MOJCTUPOBAHUE, BHECEHHE YAOOpEHUH,
IIEHTPOOCKHBIN TMCK, PABHOMEPHOCTh PaCIpeIesICHUs, CKOPOCTh JIBI)KCHHUS, YACTOTA
BpaIleHUs, KHHEMaTHKa YaCTHIIBI, MaTorabapruTHas TEXHUKA

MATHEMATICAL MODELING OF THE FERTILIZER DISTRIBUTION
PROCESS, TAKING INTO ACCOUNT THE MOVEMENT SPEED
OF THE UNIT AND THE ROTATION FREQUENCY
OF THE WORKING PARTS

Oleg O. Sidorov (ORCID: 0009-0003-9829-4368), Gubeidulla S. Yunusov (ORCID: 0000-0003-
2127-6439)

Mari State University, Yoshkar-Ola, Russia

Corresponding author: Oleg O. Sidorov, oleg.sidorov23@yandex.ru

Abstract
The paper presents the results of mathematical modeling of the process of
applying mineral fertilizers using small-sized agricultural machinery. The influence of
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the unit’s movement speed and the rotation frequency of the centrifugal distribution
disc on the kinematic parameters of fertilizer particles, the application rate, and the
uniformity of distribution has been studied. Based on the differential equations of the
relative motion of a particle along the blade of a rotating disc, analytical dependencies
of the coordinate and velocity on time have been obtained. Functional relationships
between the application rate, rotation frequency, and movement speed have been
established, making it possible to adjust operating modes in real time. The optimal
ranges of parameters have been determined, ensuring a minimum coefficient of
variation of the distribution (< 15 %). The simulation results have been verified with
experimental data and can be used in the development of adaptive control systems for
technological processes in precision agriculture.

Keywords: mathematical modeling, fertilization, centrifugal disk, uniform
distribution, movement speed, rotation frequency, particle kinematics, small-sized
equipment
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CPABHUTEJIBHBIN AHAJIN3 DOPEKTUBHOCTHU IMOBEPXHOCTHOI'O
U BHYTPUIIOUYBEHHOI'O BHECEHUS ) KUJKNX YIOBPEHUM
MAJIOTABAPUTHOM TEXHUKOU

Outer Ouierosny Cusopos (ORCID: 0009-0003-9829-4368), I'y0eiiny1na Cudsaryiosuy FOnycos
(ORCID: 0000- 0003-2127-6439)

Mapuiickuii rocyaapcTBeHHsIH yHuBepcuTeT, Momxkap-Omna, Poccus

ABTOp, OTBeTCTBeHHBIH 3a nepenucky: Oner Oneroud Cunopos, oleg.sidorov23@yandex.ru

Annomauyusn

B cTaThe nmpeacTaBiaeHbI pe3yIbTaThl CPAaBHUTEIHLHOTO aHaN3a 3 (EKTUBHOCTH
MMOBEPXHOCTHOTO M BHYTPHUIIOYBEHHOTO CIIOCOOOB BHECCHHMSI KUIKUX MHHEPATbHBIX
yAOOpEHWI  C WCMOJB30BaHMEM  MayiorabapuTHOTO  arperara.  I[IpuBeneHsI
MaTeMaTHYeCKHe 3aBUCHUMOCTH JUIS pacueTa J03bl BHECEHHs, KodddumumeHTa
PAaBHOMEPHOCTH paCIPEACIICHHs, MOTEePh IMUTATEIbHBIX BEIIECTB W JHEProsarpar.
VYcTaHOBIEHO, YTO BHYTPUIIOYBEHHOE BHECEHHE oOecreunBaeT Kod(h UIHECHT
paBHOMEpPHOCTH  pacmpeneneHus 92-95%, dro  mOpeBbllIaeT  MOKa3aTeIu
MMOBEPXHOCTHOTO criocoba (84-92 %). [loTepu a3oTa mpu BHYTPUIIOYBEHHOH 3a/I€TIKE
cokpamawTrcs 10 2-3% mnporuB 5-10% mnpu NOBEPXHOCTHOM BHECECHUH.
OO00CHOBaHBI palMOHANBHBIC TapaMeTpbl pabOThI arperara Ijs KaXJaoro crocoda
BHECCHHsI HCCIIEJOBAHHOTO THma yaoOpeHus. [lokazaHo, 4To pacmpocTpaHeHHe
MOJTYYCHHBIX 3aKOHOMEPHOCTEH Ha APYTHE BUIbI KUAKUX yI0OpPEHHH TpeOyeT ydera
X PU3UKO-XMMUYECKUX CBOMCTB.
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Kntouesvie cnosa: wmanorabaputHas TEXHHKA, JKAJIKAE yA0OpeHus,
MIOBEPXHOCTHOE  BHECEHWE, BHYTPUIIOYBEHHOE  BHECEHUE, PABHOMEPHOCTH
pacrpenenenus, norepu azora, KAC-32

COMPARATIVE ANALYSIS OF THE SURFACE AND INTRASOIL
APPLICATION OF LIQUID FERTILIZERS EFFECTIVENESS USING
SMALL-SIZED EQUIPMENT

Oleg O. Sidorov (ORCID: 0009-0003-9829-4368), Gubeidulla S. Yunusov (ORCID: 0000- 0003-
2127-6439)

Mari State University, Yoshkar-Ola, Russia

Corresponding author: Oleg Olegovich Sidorov, oleg.sidorov23@yandex.ru

Abstract

The article presents the results of the comparative analysis of the surface and
intrasoil application of liquid mineral fertilizers effectiveness using a small-sized unit.
Mathematical dependencies are provided for calculating the application dose,
uniformity coefficient, nutrient losses, and energy consumption. It has been established
that intrasoil application ensures the uniformity coefficient of 92-95%, which exceeds
the indicators for the surface method (84-92%). Nitrogen losses during intrasoil
incorporation are reduced to 2—-3%, compared to 5-10% in case of the surface
application. The rational operating parameters of the unit for each application
method of the studied fertilizer type have been substantiated. It is shown that the
extension of the obtained regularities to other types of liquid fertilizers requires
consideration of their physicochemical properties.

Keywords: small-sized equipment, liquid fertilizers, surface application,
intrasoil application, uniformity of distribution, nitrogen losses, KAS-32
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BJIUSIHUE KOHCTPYKTUBHbBIX IIAPAMETPOB
B OKCIIEPUMEHTAJIBHOU YCTAHOBKE
HA HAITIOPHO-DHEPTETUYECKHUE IIOKA3ATEJIN HACOCA

Aptém Bacunbesnu llleBuenko
BsTckuii rocy1TapCcTBEHHBIN arpOTEXHOJIOTMYECKHN yHUBepcuTeT, Knpos, Poccust
shev_av_vgatu@mail.ru

Annomayusn

B cratbe mnpeacTaBieHbl pe3yibTaThl SKCIEPUMEHTANIBHBIX HCCIIECIOBAHUI
BIIUSIHUASI KOHCTPYKTUBHBIX MTApPaMETPOB paboUyero Kojieca M HEMOABUKHBIX JIOMATOK
HacoCa-CMECHUTENSI Ha €ro HalOPHO-3HEPreTUYECKUE XapaKTepucThku. OnpenesieHbl
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ONTUMAaJbHBIC YIJIbl YCTAHOBKU U YKCJIO JIOMIATOK, 00ECTIeYNBAIOIIEe MaKCUMaJIbHBIC
Hanop, KITJl 1 MunumanbHyio noTpediseMyto MOITHOCTb.

Knroueswie cnosa: Hacoc, cMecuTenb, pabouee KOJIeCo, HEMOABHKHBIE JIONATKH,
Harop, nojaaya, K03GGUIHUEHT NOJIE3HOTO IEHCTBUS, MOLUTHOCTh

DESIGN PARAMETERS INFLUENCE IN THE EXPERIMENTAL SETUP
ON THE PRESSURE AND ENERGY PERFORMANCE OF THE PUMP

Artem V. Shevchenko
Vyatka State Agrotechnological University, Kirov, Russia
shev_av_vgatu@mail.ru

Abstract

This article presents the experimental studies results examining the influence of
the design parameters of the impeller and fixed blades of a mixer pump on its pressure
and energy characteristics. The optimal installation angles and number of blades
ensuring maximum pressure, efficiency, and minimum power consumption are
determined.

Keywords: pump, mixer, impeller, fixed blades, pressure, flow rate, efficiency,
power
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OIEHKA MAIINHONUCHOJb30BAHUA
TEXHOJOI'MYECKUX MAIIHUH ITPU ITOCEBHBIX PABOTAX

Cepreii JiImurpuesny llenenes!, Koncrantun FOpnesny Poifanyenko’,

Hukounaii Anexcanaposuy Kysnemnos?

"Yenabunckuit wHCTMTYT myTeit coobmieHHs — ¢unuan YpaabCKOro ToCyJapCTBEHHOTO
yHHUBEpcUTeTa IyTel coodenus, Yensounck, Poccus

2OsHO-YpanbCKuif rOCyJapCTBEHHBIH arpapHblii yHHBepcUTeT, WHCTUTYT arpoMHKeHEpHH,
Yensounck, Poccust

ABTOp, OTBeTCTBeHHBIH 3a nepenucky: Cepreit Imutpuesud llenenes, shepelev2@yandex.ru

Annomayusn

B cratee mpencraBieHa METOAMKA OLEHKA  MAIIMHOMCIOJIb30BAaHMS
TEXHOJOTUYECKUX MAIlIMH Ha TPUMEpPE IOCEBAa 3E€PHOBBIX KYJIBTYp B KPYIHOM
MPEANPUSATHAH, PACTION0KEHHOM B cTenHOM 30He FOxHoro Ypamna. PaccmarpuBaroTcs
OCHOBHBIE (haKkTopHI, ONpeeTISIONINe 3¢ PEKTUBHOCTH AKCIUTyaTaluu
IMPOKO3aXBaTHBIX TTOCEBHBIX arperaToB. BhIsIBJIEHbI OCHOBHbBIE MPUYUHBI CHUKEHUS
MIPOU3BOJIUTEIIBHOCTH arperartoB Ha IMOCEBE 3€PHOBBIX M MACIUYHBIX KyiabTyp. Ha
OCHOBAaHHUE TIPOBEJCHHBIX XPOHOMETPAKHBIX HAOJIOACHUN TMOJy4YeHBbl JaHHBIE,
MO3BOJISIIOIIME  ONPEACINUTh JHEBHYIO IPOM3BOJAUTEIIBHOCTh PacCMaTPUBAEMbIX
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MOCEBHBIX arperaToB, a TakKKe WX KOI(PPHUIIMEHT HUCIIOIb30BAHUS BPEMEHU CMEHBI U
CTPYKTYpY HPOCTOEB B TEUYEHHE CMEHBI. YCTAaHOBJIEHO, YTO HauOOibIIas HOJA
IPOCTOEB arperatoB cBsA3aHa C OOCIY)KMBAaHUEM IIOCEBHBIX KOMIUJIEKCOB U
YCTpAaHEHUEM IOCIEACTBUM TEXHHYECKUX OTKa3oB. IIpennoikeHbl OCHOBHBIE
PEKOMEHIallui MPOU3BOACTBEHHUKAM, IO3BOJISIIOIIME MOBBICUTH 3(PPEKTUBHOCTD
HCIOJIb30BaHUS TIOCEBHBIX KOMIUIEKCOB B YCJIOBHUSX TAHHOTO MPEATNPUSATHS.
Kniouegvie cnoga: metoauka, OLIEHKA, MAIIMHHBIA KOMILIEKC, IPHUMED,
XpOHOMETPaX, 3PPEKTUBHOCTD, OTKA3, IOCEB, IPOU3BOAUTEILHOCTD, BPEMSI CMEHbI

EVALUATING THE MECHANICAL USE
OF TECHNOLOGICAL MACHINES IN SOWING WORK

Sergey D. Shepelev!, Konstantin Yu. Rybalchenko!, Nikolai A. Kuznetsov?

IChelyabinsk Institute of Railway Transport — a branch of Ural State University of Railway
Transport, Chelyabinsk, Russia

2South Ural State Agrarian University, Institute of Agricultural Engineering, Chelyabinsk, Russia
Corresponding author: Sergey D. Shepelev, shepelev2@yandex.ru

Abstract

The article presents the methodology for assessing the technological machines
use on the example of sowing grain crops in the large enterprise located in the steppe
zone of the Southern Urals. The main factors that determine the efficiency of using
wide-width sowing units are considered. The main reasons for the decrease in the
productivity of sowing units for grain and oilseed crops are identified. Based on the
conducted time-keeping observations, the data have been obtained to determine the
daily productivity of the sowing units under consideration, as well as their shift time
utilization rate and the structure of downtime during the shift. It has been established
that the largest share of downtime is associated with the maintenance of sowing
complexes and the elimination of the consequences of technical failures. The main
recommendations for production workers have been proposed in order to improve the
efficiency of using sowing complexes in this enterprise.

Keywords: methodology, assessment, machine complex, example, timekeeping,
efficiency, failure, sowing, productivity, shift time
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YUYEHBIA-CATOBO/ 3EMJIU BATCKOM — CTOJIBOB AJIEKCEI
HUKOJAEBHY (K 105-JIETHIO CO JTHS POXKIEHUS)

I'puropuii Anaroiabesny Penrapren, Muxaunia Buraiabesny YepemucuHon
BsiTckuii rocygapCTBEHHbBINM arpoTeXHOJIOTHYECKUN YHUBepcuTeT, Kupos, Poccust
ABTOp, OTBETCTBEHHBIIi 32 mepenucky: ['puropmii AnatonseBnd Penrapren, rengarten.g@gmail.com

Annomayusn
Cratps conepkuT OMorpapuyeckuii ouepK, KOTOPbI MOCBSIIEH TAMITH OJTHOTO
U3 Hauboyiee H3BECTHBIX YUYEHBIX-CAJOBOJOB BsTCKOro Kpas — KaHaujara

CEJBCKOXO3SIMICTBEHHBIX HayK, 3aciyxeHHoro arpoHoma PCOCP, nouenra Anekces
Hukonaesuua CtonboBa. OcBelIeHbl OCHOBHBIE 3TaIlbl €r0 MPO(HECCUOHANBHOIO My TH,
Hay4yHble MHTEpPEChl M TOCyJapcTBeHHble Harpajael. Ocoboe MecTo B  €ro
UCCIIEOBAHUAX 3aHUMAalld BOIMPOCHI MHTEHCHUBHOTO CaJOBOJCTBA: BBIPAIMBAHUE
s0JIOHU Ha KJIOHOBBIX MOJBOSIX, pa3pabOTKa TEXHOJOTHH IMOJyYEHHs MOCAJOYHOTO
Marepuaina IUIONOBO-ATOJHBIX KYJIBTYp, a TakXe HW3YyYEHHE CTJIAHIEBBIX U
KOJIOHHOBUAHBIX (popMm s10510HU B ycinoBusix Kuposckoii oomactu. OTensHO OTMEUEHBI
¢daktbl ero yuyactus B Benukoih OTeuecTBEHHOW BOWHE, B TOM 4YHClie B 0OSIX MOA
KpuueBom, a Ttakxke cBeneHuss o cembe. llom pykoBomctBom A. H. CronmboBa
MOJIFOTOBJIEH OJIMH KaHIAUAAT HayK U Oosee TPUALATH BBIITYCKHUKOB, YaCTh KOTOPBIX U
CEro/IHsl TMPOJOJDKAET MEeNarorMYecKyl0 M Hay4dHyl pabdoTy Ha arpOHOMHUYECKOM
(dakynbTeTe BATCKOro rocy1apcTBEHHOIO arpOTEXHOIOTMYECKOTO0 YHUBEPCUTETA.

Knrouesvie cnoea: CronboB  Anekcern  HwumkxomaeBud, camgoBOACTBO,
JI0I0BOJICTBO, SI0JIOHS, TTO/IBOM

ALEKSEY NIKOLAYEVICH STOLBOV - VYATKA HORTICULTURIST
(DEDICATED TO THE 105TH ANNIVERSARY OF HIS BIRTH)

Grigory A. Rengarten, Mikhail V. Cheremisinov
Vyatka State Agrotechnological University, Kirov, Russia
Corresponding author: Grigory A. Rengarten, rengarten.g@gmail.com

Abstract

The article presents a biographical sketch dedicated to the memory of one of the
Vyatka region’s most renowned horticultural scientists: Candidate of Agricultural
Sciences, Honored Agronomist of the RSFSR, and Associate Professor Alexey
Nikolayevich Stolbov. The paper outlines the main stages of his professional career,
his scientific interests, and the awards he received. Particular attention in his research
was given to intensive fruit growing, including the cultivation of apple trees on clonal
rootstocks, the development of technologies for producing planting material for fruit
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and berry crops, and the study of prostrate and columnar apple forms under the soil
and climatic conditions of the Kirov region. The article also includes information about
his participation in the Great Patriotic War, including episodes of combat near Krichev,
as well as details of his family life. Under A. N. Stolbov’s supervision, one Candidate
of Sciences and more than thirty graduates were trained; some of them continue
teaching and research activities at the Faculty of Agronomy of Vyatka State
Agrotechnological University.

Keywords: Stolbov Alexey Nikolaevich, horticulture, fruit growing, apple tree,
rootstock
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