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Pedepar. B pabore mpencraBieHa arpoxuMudeckas OIICHKA JEPHOBO-TIOA30JIMCTOM
rJieeBaToi MoYBhl B arponanamadTax SpociaBckoi 00JacTH MPU MHOTOKPATHOM HCIIOIb30BaHUH
COJIOMBI ¥ MHHEPAJIBbHBIX YAOOpEeHUN KakK MpHU pa3edbHOM, TaK U COBMECTHOM WX BHECCHHH.
DKcrniepuMeHTallbHasg paboTa MPOBOAWIACH B MHOTOJETHEM TPEX(HAKTOPHOM CTAllIOHAPHOM
nosieBoM omnbiTe. [IpencraBineH aHanu3 MOJy4EHHBIX Ha 28-H Toj Mocie paclallkd MHOTIOJETHEH
3QJIEKU U 3aKJIAJIKH OIbITA HKCIEPUMEHTAIBHBIX JAHHBIX 10 BApUAHTaM IPUMEHEHHS PA3IUYHBIX
CHCTEM YyIOOpeHHUs IpU OTBAJBHOM cHCTeMEe OOpabOOTKM MOYBBI U WHTETPUPOBAHHOW CHCTEME
3aIUTHl PACTEHUW OT COPHSKOB. 3a 28-JIeTHWH TEpHO]] HAOIIOJEHUH Ha JEPHOBO-TIO30JUCTON
rJIeeBaTOM TIOYBE OMBITHOTO YYacTKa MPOU3ONLIO CHIKCHHE KOJIUYECTBAa TOJBHKHBIX (hopm
dbocdopa, B 3aBUCUMOCTH OT CHCTeM YyAoOpeHus, Ha 26,6—72,0%, ocoOEHHO B MepBbIE TOAbI
uccnenoBaHuid. [IpHUMHON TOMY MOCITYXMIIO JCWCTBUE BHOCHMBIX YIOOPEHUH NMpPHU OTBAJIBbHOU
cucteMe 00pabOTKH MOYBHI U MHTEIPUPOBAHHOM CHUCTEME 3aIUTHI PACTEHUN OT COPHSKOB, a TaKKe
BBIHOC JJIEMEHTOB C YypOXKaeM KyJIbTYpHbIX pacTeHuid. CojepkaHue OOMEHHOro Kaius ObLIO
JIOBOJIbHO cTabmibHbIM. Hanbonpine 3HadeHus TaHHBIX MOKa3aTele OTMEYeHbl Ha BapHUaHTaX C
BHECEHHUEM IOJTHOT'O0 MUHEPATBHOTO yIO0OPEHHUS KaK CaMOCTOSITENIbHO, TaK U COBMECTHO C COJIOMOM
(P,0s: Vs — 244, V¢ — 262 mr/kr nousl; KyO: Vs — 175, V¢ — 230 mr/kr moussl). [lokazaTenn
KHCJIOTHO-OCHOBHOTO COCTOSIHUS TTOYBBI CBUIETENILCTBYIOT O HEKOTOPOM YBEJIMYEHUU OOMEHHOHU U
TUAPOIUTHYECKON KUCIOTHOCTH MTOYBBI 110 BCEM BapHaHTaM OIbITA B CPABHEHHH C IaHHBIMU JI0 €70
3akmagku (ot 6,13 B 1995 r. mo 5,66-5,92 emununy pHyg B 2022 r1.). CymMmMa TOMIOMIEHHBIX
OCHOBAaHMN 3HAYUTEIBHO CHU3WIACH B IIEPBbIE TOJBl TMPOBEJICHUS OINbITA U HECKOJBKO
cTaOUIM3MUPOBaach B MOCIENYIOIHE — Ha ypoBHE 9,27—14,67 Mr-okB./100 r TOYBHI.

Knwouesvie cnoea: 3anexco, nawiHs, cucmemvl YOOOpeHUs, NOKA3AmMenu Ni000poous,
peaxkyus cpeowl, dlleMeHmbl NUMaHUs

AGROCHEMICAL ASSESSMENT OF LONG-TERM USE OF STRAW AND MINERAL
FERTILIZERS ON SODDY PODZOLIC GLEYIC SOIL

Elena V. Chebykinal, Tatyana V. Taran?, Polina A. Kotyak3, Marina A. Kaznina®
I.%3-4yaroslavl State Agrarian University, Yaroslavl, Russia
'e.chebykina@yarcx.ru, ORCID 0000-0001-8189-5165
’t.taran@yarcx.ru
’p kotyak@yarcx.ru, ORCID 0000-0003-1344-3380
*kaznina@yarcx.ru

Abstract. The article presents an agrochemical assessment of soddy podzolic gleyic soil in
agricultural landscapes of the Yaroslavl region when straw and mineral fertilizers are repeatedly
used both with separate and joint application. Experimental work was carried out in long-term



three-factor stationary field test. Analysis of the experimental data obtained for the 28th year after
plowing of the long-term fallow and trial establishment of experimental data on the use options of
various fertilizer systems in the moldboard tillage system and the integrated plant weed protection
system is presented. Over the 28-year observation period on the soddy podzolic gleyic soil of the
experimental field there was a decrease in the amount of mobile forms of phosphorus depending on
fertilizer systems by 26.6—72.0%, especially in the first years of research. The reason for this was
the effect of the applied fertilizers during the moldboard tillage system and the integrated system of
plant protection from weeds, as well as the removal of elements with the yield of cultivated plants.
The exchangeable potassium percentage was quite stable. The highest values of these indicators
were noted in the variants with the application of complete mineral fertilizer both independently and
together with straw (P,Os: Us — 244, Ug — 262 mg/kg of soil; K,O: Us — 175, Ug — 230 mg/kg of
soil). The acid-base metabolism of the soil indicates a slight increase in the exchangeable and
hydrolytic soil acidity for all test variants in comparison with the data before its trial establishment
(from 6.13 in 1995 to 5.66-5.92 pHkcl units in 2022). The amount of absorbed bases decreased
significantly in the first years of the experiment and somewhat stabilized in the subsequent years —
at the level of 9.27-14.67 mgEq./100 g of soil.

Keywords: fallow land, arable land, fertilizer systems, fertility indicators, medium reaction,
nutrients
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YPOXKXAMHOCTD Y KAYECTBO 3EPHA COPTOB APOBOM NMIIIEHALIHI
B YCJIOBUAX HUKEI'OPOJACKOH OBJIACTH

B. B. I/IBCHI/IHI, A. B. KJIP[MOBaz, 0. B. AmaeBa3, A. C. Teaerun*
Hwuxeropoackuii rocyjapCTBEHHBIN arpOTEXHOIOTHYECKUN YHUBEPCUTET,
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ABTOp OTBETCTBEHHBIH 3a nepenucky: Banentun BacunbeBuy MBenun, iveninvv(@mail.ru

Pedepar. IlpoBeneHbl TpEXJIETHUE HMCCIACAOBAHUS YPOKANHOCTH TPEX COPTOB SAPOBOU
MIIeHUIB! (M3ydaeMble HOBblE copTa Paamupa n Oxana 214 u xkoHTposb — YibsHoBckas 105) Ha
JIBYX TOCYIAapCTBEHHBIX copTouchbiTaTeNnbHbix ydacTkax (I'CY) B Hmxkeroposckoi obGmactu c
pa3IMYHBIMM NOYBEHHBIMM NOKpoBamu. B cpeanem 3a 3 roga Ha Illaxynckom I'CY tonbko copt
Panmupa mo yposkaiiHocTn mpeB3omén Ha 0,45 T/ra KOHTpOJbHBIN copT YibsiHOBCcKas 105. Copt
Okana 214 nokaszan pesynbTar Ha 0,01 T/ra meHble ypoBHS KOHTpoisi. B cpemnem 3a 3 rona
coproucneiTanus Ha bonpmedonauackom ['CY ypokallHOCTh M3y4aeMbIX COPTOB ObLTIa MEHBIIE
KOHTpOJbHOro copta YiabsiHOoBcKkass 105. Cpennsas yposkaiiHocTh copra Paamupa cocrasuna 6,01
1/ra, uro Ha 0,54 T/ra MeHbIIe KOHTPOJIA, copTa Dkana 214 — 5,72 1/ra, uro Ha 0,83 T/Ta MeHbIIe
KOHTpoJsl. B cpennem 3a 3 rona ypoxailHOCTh COPTOB SIpOBOM MIIeHHUIBI Ha bosbmebonauHckoM
I'CY Obina B 1,8 paza Gonpmie (+2,86 1/ra), yem Ha lllaxynckom I'CY. B cpennem 3a 3 roma mo
30HaM BO3JIEJbIBAHUS OTMEUAETCS 3HAUMTENbHAsI pa3HULA 110 YPOBHIO ypo)kalHOCTH copToB. Ha
bonsmebonauackoM ['CY KOHTpOJIBHBIA COPT YIbsHOBCKas 105, Mo CpaBHEHUIO C YCIOBUSIMH
Maxynckoro I'CY, nmoka3zan npubaBky ypoxaiiHoctu Ha 3,46 1/ra, copt Pagmupa, no cpaBHeHHIO ¢
ycnosusimu [llaxynckoro I'CY, 0w Gosiee yposkaiiHbiii — Ha 2,47 T/ra, copt Dkana 214 mokazan
npubaBKy ypoxaiiHocTn Ha 2,64 T/Ta. MOXHO chenaTh BBIBOJ, YTO MOYBEHHO-KIMMATHYECKHE
ycnoBusi  bonpmebonauackoro I'CY  cmocoOCTBYIOT (OpMUPOBaHUIO OONBIICH YPOKaWHOCTH
SpOBOM IIIEHMIIBI, 10 CPABHEHUIO ¢ yCI0BUsIMU BbIpamuBanus Ha llaxyHnckom I'CY.

Knwouesvie cnosa: copm, azpomexuuxa, apoeas nuieHuyda, y00Openus, copmoucnvlimatue,
Kauecmeo 3epHa



YIELD AND GRAIN QUALITY OF SPRING WHEAT VARIETIES IN THE CONDITIONS
OF THE NIZHNY NOVGOROD REGION

V. V. Ivenin', A. V. Klimova®, O. V. Ashaeva’, A. S. Telegin*
1 2:3-4Nizhny Novgorod State Agrotechnological University,
Nizhny Novgorod, Russia

Author responsible for correspondence: Valentin V. Ivenin, iveninvv@mail.ru

Abstract. Three-year studies of the yield of three spring wheat varieties (new varieties
under study Radmira and Ekada 214 and control — Ulyanovskaya 105) were carried out at two state
crop testing site (SCTS) in the Nizhny Novgorod region with various soil cover. On average, for 3
years at the Shakhunskiy SCTS the Radmira variety exceeded the control variety Ulyanovskaya 105
by 0.45 t/ha in yield. The Ekada 214 variety showed a result of 0.01 t/ha less than the control level.
On average, over 3 years of crop variety testing at the Bolsheboldinskiy SCTS the yield of the
varieties under study was less than the control variety Ulyanovskaya 105. The average yield of the
Radmira variety was 6.01 t/ha, which is 0.54 t/ha less than the control, the Ekada 214 variety was
5.72 t/ha, which is 0.83 t/ha less than the control. On average, over 3 years the yield of spring wheat
varieties at the Bolsheboldinskiy SCTS was 1.8 times more (+2.86 t/ha) than at the Shakhunskiy
SCTS. On average, over 3 years there is a significant difference in the level of yield of varieties in
cultivation zones. At the Bolsheboldinskiy SCTS the control variety Ulyanovskaya 105 compared
to the conditions of the Shakhunskiy SCTS showed a yield increase of 3.46 t/ha, the Radmira
variety compared to the conditions of the Shakhunskiy SCTS was more productive — by 2.47 t/ha,
the Ekada 214 variety showed a yield increase of 2.64 t/ha. It can be concluded that the soil and
climatic conditions of the Bolsheboldinskiy SCTS contribute to the formation of a greater yield of
spring wheat compared to the growing conditions at the Shakhunskiy SCTS.

Keywords: variety, cultural practice, spring wheat, fertilizers, crop variety testing, grain
quality
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Pedepar. CoBpemeHHBI TpEHJ Ha BHEIpPEHHE COEperalpmero M HAKOJIOTHYECKOTO
3CMJICIC/INA, HCCMOTPA Ha HWMCIOIHCECSH HpO6H€MBI U OIrpaHUYCHUA, NUKTYCT HCOGXO,Z[I/IMOCTB
OLICHKHM TE€XHOJIOTHI pa3HO#l CTEeNEeHU MHTEHCUBHOCTH U HKOJIOTUYECKOM HAMpPaBIEHHOCTH C TOYKU



3peHHMsI WX SKOHOMHMYECKOW U dHepreTudeckor sddextuBHOocTH. B cTathe paccmarpuBaercs
IIOJIEBOM OIBIT HA JEPHOBO-IIOA30JIACTON CPEIHECYINIMHUCTOM IIOYBE 34 YETBIPEXJICTHUHN IEPUOL
(2018-2021 T1r.) BO3IENBIBAaHUS CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP B CEMHIIOJBHOM KOPMOBOM
ceBooOOpoTe (OJHOJNETHHE TPaBbl, MHOTOJIETHHE TpaBbl TPEX JIET TMOIH30BAHUS, 3EPHOBBIC
KyIbTYpbl — O3MMas M spoBas TpUTUKalle, SYMEHb, KyKypy3a). [IpoBenena oreHka msTu
TEXHOJOTHMHA  —  DKCTEHCHBHOM, WHTEHCHUBHO, BBICOKOMHTECHCHUBHOIA, OpraHH4eCKOH,
OMOJIOTM3UPOBAHHOM, OTIIMYAIOUINXCS HHTEHCUBHOCTBIO CHCTEM YI0OPEHUHN U 3allUThl PACTEHUH, C
WCIOJIb30BAaHUEM OOIICTIPUHATBIX METOJUK OMPEACNCHUS 3KOHOMUYECKUX W IHEPreTUYECKUX
nokasarene 3¢p(GEeKTUBHOCTH. YCTAHOBJIEHO, YTO OpraHuyeckash TEXHOJOTHsS, C MPUMEHEHHEM
TOJIBKO OpraHMYecKUX YAOOpeHUH (COJIOMBI 3€pPHOBBIX KYIbTYyp, HaBo3a B Hopme 60 T/ra mox
KYKypy3y, CHAepaToB) ©0e3 BHECEHUS NECTULHUAOB, CIOCOOCTBYET TOJIYYEHUIO MpHOaBKU
MPOJYKTUBHOCTU BBIPAILIMBAEMBIX KYJIBTYp B CPaBHEHHU C KOHTPOJIEM, 0OECIEUHBAET IKOHOMHUIO
o0mmX JeHEeXHbIX 3arpaT B 1,9-2,3 pa3a B CcpaBHEHHUM C HMHTCHCHUBHBIMU TEXHOJIOTHUSIMH,
MOJIYYEHUIO YpOBHS peHTabenbHOCTH 132,9% U OKymaemMocTH JOMOJIHUTENbHBIX 3aTpaT C
kodpunrentom 4,86. JlaHHast TEXHOJIOTHUS MO KOAIPPHUIMEHTY dHEPreTHuecKor 3(PPeKTUBHOCTH
(6,8) m smueprernueckoir cebecrommoctu mnpoaykmuu (1,2 T'JK/T) mMeeT NMpEeuMyIIecTBO IO
CPaBHEHUIO C MHTCHCHUBHBIMU U OMOJOTH3UPOBAHHOH, YTO CBUAETEILCTBYET O II€JIECO00Pa3HOCTH
MCIOJIb30BaHUS OPraHUYECKON TEXHOJIOTHH MPU BO3ENIBIBAHUN KOPMOBBIX KYJIBTYP B CEBOOOOpOTE
Ha JIEPHOBO-MIO/I30JIUCTHIX MOYBAX.

Knroueswvie cnosa: unmencusnvie u 9K0102UteCKUe MexHoI02UU, Op2anuiecKoe 3emueoenue,
IKOHOMUYECKAs U HDHepeemudeckas IPoekmueHocms MexHONI02Ul, CeNbCKOXO3AUCMEEHHblE
KY1bmypol

COMPARATIVE EFFICIENCY OF DIFFERENT CULTIVATION TECHNOLOGIES
IN TERMS OF INTENSITY
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Abstract. The current trend towards the introduction of conservation and ecological
agriculture, despite the existing problems and limitations, dictates the need to evaluate technologies
of varying degrees of intensity and environmental orientation in terms of their economic and energy
efficiency. The article examines field test on soddy podzolic middle loamy soil for a four-year
period (2018-2021) of cultivating crops in seven-field fodder crop rotation (annual grasses,
perennial grasses of three years of use, grain crops — winter and spring triticale, barley, corn). Five
technologies were assessed — extensive, intensive, high-intensity, organic, biologized differing in
the intensity of fertilizer and plant protection systems, using generally accepted methods for
determining economic and energy efficiency indicators. It was established that organic technology
using only organic fertilizers (cereal straw, manure at a rate of 60 t/ha under corn, green manure)
without the application of pesticides, contributes to the increase in the productivity of crops grown
in comparison with control, provides savings in total monetary costs by 1.9-2.3 times compared to
intensive technologies, obtaining a profitability level of 132.9% and economic return of additional
costs with a coefficient of 4.86. According to the energy efficiency coefficient (6.8) and the energy
cost of production (1.2 GJ/t), this technology has an advantage over intensive and biologized ones,
which indicates the expediency of using organic technology when cultivating feed crops in crop
rotation on soddy podzolic soils.



Keywords: intensive and green technologies, organic farming, economic and energy
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BJUSHUE CIIOCOBOB IOJIUBA HA YPOXKAMHOCTDH COPTOB KAPTO®EJIA
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Pedepar. B ycinoBusix 30HBI HEYCTOMYMBOIO YBJIAXKHEHHMS OJHOIO H3 pPAliOHOB
CTaBpomnonbCKOro Kpas MpOBOAMINCH UCCIECAOBAHUS M0 U3YyUEHHUIO BIMSIHHS CIIOCOOOB IMOJIMBA Ha
pocT u pa3BUTHE COPTOB Kaprodens. [louyBa ONMBITHOTO ydacTKa — YEpHO3EM OOBIKHOBEHHBIM
KapOOHATHBIN TSHKETOCYTIIMHUCTBIN ¢ cofepxkaHueM rymyca 5%, noasuxHoro ¢ocdopa u Kanus —
30 mr/kr u 389 wmr/kr mouBel cooTBeTcTBeHHO, pH — 6...8. B pasnele mepuonmsl pocra
KapTo(enbHBIX pacTEHUH HAOJIOMACTCS HEOJWHAKOBas MOTPeOHOCTh B Boje. OCOOCHHO BaKHO
OTMETHUTH, YTO MaKCHMalbHasl MOTPEOHOCTh BO3HHUKAET BO BPEMs I[BETEHUS, B MIEPUOM, KOTOPBIA
SBIIAETCS KPUTHYECKUM JUIsl pacTeHUi. UToObl M30€XaTh HETaTUBHBIX MOCIEACTBHM, TaKUX Kak
OMAJICHUE I[BETKOB M pa3pylICHHE MOJIOJABIX 3aBsA3€i, HEOOXOAMMO MOAACPKHUBATH BIAXKHOCTH
nmouBkl Ha ypoBHe He HIke 70—-80%. B 3aBucumoctu ot crioco6a nojauBa, OpoCUTENbHAsE HOpMa IS
Kaproenss Moxer cocraBaste 2100 M’/ra mpu monmmBe moxaeBanmem ® 1500 M/ra — mpu
KamnejabHOM ToyiMBe. PekoMeHayeTcss mpoBOAUTE ceMb MoJuBOB mo 300 M /ra NpU JT0KJE€BaHUU U
nsTh momMBOB 10 300 M’/ra — IpH KamenbHOM momuBe. Kod(hHIMEeHT BOZONOTpEeGIeH s s
kaprodest coctaBit 70 M>/T IpH ypoxaitHocT 56,0 T/ra. OXHAKO IPH YMEHBIICHIN YPOKAHOCTH
10 53,4 T/ra HabmogaeTcs MoBbIeHHE Kod(uirenTta Bogonorpediaenus. [loqo6Has 3aBUCUMOCTD
yKa3bIBaeT Ha HEOOXOIMMOCTb PEryJIHpPOBaHUS BOAONOTPEOICHUS B 3aBUCUMOCTH OT YPOKallHOCTH
kaprodens. B pesynbrare uccienoBaHus ObUIO BBISBICHO, YTO KANEIbHBIN MMOIHB SBISETCS Oosee
3¢ PEeKTUBHBIM CITOCOOOM HMCTOB30BaHUS BOABL. B X0/€e uchbITaHU OBLJIO MPOBEIECHO B CPEAHEM
27 TONHMBOB KalleJbHBIM OpPOILIEHUEM, KaXKJbId IMTEIbHOCTBIO 5 4acoB. g JOCTHXKEHHS
ypoxaiHocTu 56,0 TOHH Ha reKTap pacxo] BOAbI COCTaBUI 26,8 KyOMYECKHX METPOB Ha TOHHY, YTO
Ha 12,47 xyOM4ecKux METPOB MEHbIIIE, YeM IIPU TIOJIMBE JOXKIECBAHUEM.

Knwuesvie cnoea: opowenue, kapmoghensb, noaus, 00xcoesanue, KaneibHoe OpouieHue,
NONUBHbIE HOPMbL, YPOICAUHOCD

INFLUENCE OF IRRIGATION METHODS ON THE YIELD OF POTATO VARIETIES
UNDER CONDITIONS OF INSTABLE HUMIDITY ZONE

Lyudmila V. Trubacheva', Olga I. Vlasova®, Nester S. Kobernik®
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Abstract. In the conditions of the instable humidity zone in one of the districts of the
Stavropol Territory studies were carried out to study the influence of irrigation methods on the
growth and development of potato varieties. The soil of the experimental field is ordinary



calcareous clay loamy chernozem with a humus content of 5%, mobile phosphorus and potassium —
30 mg/kg and 389 mg/kg of soil, respectively, pH — 6...8. At different periods of growth of potato
plants there is a different need for water. It is especially important to note that maximum demand
occurs during flowering, a period that is critical for plants. To avoid negative consequences such as
blossom fading and destruction of young ovaries, it is necessary to maintain soil moisture at a level
of at least 70—80%. Depending on the irrigation method the irrigation rate for potatoes can be 2100
m’/ha for sprinkling irrigation and 1500 m’/ha for drip watering. It is recommended to carry out
seven watering of 300 m*/ha during sprinkling irrigation and five watering of 300 m*/ha — during
drip watering. The consumptive water use factor for potatoes was 70 m’/t with a yield of 56.0 t/ha.
However, when the yield decreases to 53.4 t/ha an increase in the consumptive water use factor is
observed. This dependence indicates the need to regulate consumptive water use depending on the
yield of potatoes. As a result of the study, it was revealed that drip watering is a more effective way
to use water. During the tests an average of 27 drop irrigation watering was carried out, each lasting
5 hours. To achieve a yield of 56.0 tons per hectare, the water consumption was 26.8 cubic meters
per ton, which is 12.47 cubic meters less than when watering with sprinkling irrigation.

Keywords: irrigation, potatoes, watering, sprinkling irrigation, drop irrigation, irrigation
norms, yield
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BUOKOHBEPCHS TIPOTEUHA U SHEPTUU KOPMA B MSICHYIO TPOJIYKIUIO
TEJOK PABHOI'O TEHOTHUIIA
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Pedepar. B crarbe mpuBoAsTCS pe3yiabTaThl OIEeHKH 3(G(EKTUBHOCTH TpaHCchOopMaIuu
IIATATEIbHBIX BEIIECTB U DHEPIMM KOPMOB PAalMOHA YHMCTOIIOPOJHBIMHU TEINKAMU UYEPHO-NIECTPOMN
nopoas! (I rpynmna), e€ momecsiMi ¢ TONIITHHAMHU NEPBOro MokosieHus (Y2 roATITUH X Y2 4€pHO-
nécrpas — Il rpynma) u nomecsimu BTOporo mokoiyieHust (¥4 rommTuH X Y uépHo-néctpas — 111
rpynna). HoBuszna paboThl 3akitoyaeTcss B TOM, 4YTO HCCJIENOBAaHUS TaKOro IUlaHa IIpU
UCTOJIb30BAHUU B KAa4eCTBE OOBEKTAa YHCTOMOPOJHBIX M IOMECHBIX TENOK MPOBEIEHBI BIIEPBBIC.
VYcranosneno, uto nomecHbie T€NKU Il u Il rpynn oTanyanuch MEHBIIMM, YEM YUCTOIMOPOIHBIC
CBEPCTHULBI | rpynmel, pacXoA0M ChIpOTO IPOTENMHA M SHEPTUM HA 1 KI IpUpOCTa )KUBON Macchl Ha
2,35-3,78% wun 4,58-10,62% coorBercTBeHHO. IIpu 3TOM umcTOomopoaHsle TENKM | Tpynmbl
yerynanu nomecsim 11 u Il rpynn nmo macce chenobubix yacreit Tymm Ha 11,20-16,68 kr (6,85—
10,21%), conepxanuto 6enka — Ha 2,82—4,61 kr (9,58—15,65%), sxcTparupyemoro xupa — Ha 3,68—
5,26 xr (17,79-24,24%). ITomecusiit monomusk Il u III rpynm mpeBOCXoAWI YUCTOMOPOIHBIX
CBEPCTHUKOB | TpyIIIBI MO BRIXOMY O€JiKa, SKCTPArupyeMoro Kupa v SHEPTHH Ha 1 KT npeay0oitHoMi
xuBoi Maccel. Koaddunment 6mokoHBepcun npoTerHa KopMa B MACHOM mpoayKiuu y Téiok I, Il u
III rpymnmt B Genox Haxoaumcs Ha ypoBHe 7,25%, 7,53%, 7,97%, a snepruu — 6,15%, 6,40% u 6,51%
COOTBETCTBEHHO.

Knwouesvie cnosa: cxomosoocmeo, ckpewuanue, YEpHO-NECMPAs NOpood, NOMECU C
20NUMUHAMY, MENKU, NPOMEUH, IHepIUsl Kopma, OUOKOHEEPCUs]



BIOCONVERSION OF PROTEIN AND FEED ENERGY INTO MEAT PRODUCTS OF
HEIFERS OF DIFFERENT GENOTYPES
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Absract. The results of the efficiency assessment of nutrients transformation and energy of
ration feed by purebred Black-and-White heifers (group I), its crossbreeds with the first Holstein
generation (%2 Holtstein % ' Black-and-White — group II) and second generation crossbreeds (¥
Holstein x %4 Black-and-White — group III) are given in article. The novelty of the work is that
research of this kind using purebred and mixed bred heifers as an object was carried out for the first
time. It was established that mixed bred heifers of groups II and III differed in less than the
purebred herdmates of group I the consumption of raw protein and energy per 1 kg of live weight
gain by 2.35-3.78% and 4.58-10.62%, respectively. At the same time, purebred heifers of group I
were inferior to crossbreds of groups II and III in terms of weight of edible parts of the carcass by
11.20-16.68 kg (6.85-10.21%), protein content — by 2.82—4.61 kg (9.58-15.65%), extractable fat —
by 3.68-5.26 kg (17.79-24.24%). Mixed bred young animals of groups II and III were superior to
purebred herdmates of group I in terms of protein yield, extractable fat and energy per 1 kg of
preslaughter live weight. The bioconversion coefficient of the feed protein in meat products in
heifers of groups I, II and III into protein was at the level of 7.25%, 7.53%, 7.97%, and energy —
6.15%, 6.40% and 6. 51%, respectively.

Keywords: cattle breeding, crossbreeding, Black-and-White breed, crossbreeds with
Holsteins, heifers, protein, feed energy, bioconversion
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CIIOCOB NOBBIIEHUS INTIOAOBUTOCTH ITYEJIUHBIX MATOK U
MHTEHCUBHOCTH POCTA IMYEJIMHBIX CEMEHN CPEJHEPYCCKOH ITIOPO/JIbI 3A
CYET IPUMEHEHUA HOBOU CTUMYJIMPYIOIIEX KOPMOBOU 1IOBABKHA
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Pedepar. Pazpaboran cocTtaB ©W TEXHOJOTHUS TIPOU3BOJCTBA HOBOM IKOJIOTHYECKH
0e30macHOil  KOMIUIEKCHOM KOpMOBOW crtumynupymomei nobaBku <«SplAY-01-ITY» ans
MTOBBIIICHUS NHTEHCUBHOCTH Pa3BUTHs MYEINHBIX CEMEH B BECEHHE-JIETHUH NEPUOJ; NPEMJIOKEH U
orpoOoBaH crocod e€ mpuMeHeHus B yCIoBHAX SIpocnaBckoi o6iacTu. M3y4eHbl: HHTEHCUBHOCTD
pasBUTHs IUENIMHBIX CEMEH, XapakTep BIMSIHMA CTUMYJIHMPYIOLIEH KOPMOBOM [J00OaBKM Ha
IUIOJOBUTOCTh MUYEIMHBIX MAaTOK, MHTEHCUBHOCTb Pa3BUTHs ITYEIMHBIX CEMEW, a MMEHHO, Ha
SAUIIEHOCKOCTb ITYEIMHBIX MATOK, JUHAMHUKY YBEIHMYEHUS KOJIUYECTBA ITYEN B CEMbAX; Ha TUHAMUKY



YBEJIMUYEHUS KOJIMYECTBA MEYaTHOTO PACIIONA B CEMBSX; Ha MPOJOIKUTENLHOCTD KU3HU pabounx
ocobOeil. YCTaHOBJIEHO, YTO C TIPUMEHEHHEM CIEIUATBHOTO JIOMOJHUTEILHOTO TMpHéMa B
TEXHOJIOTMM ITYEJIOBOXKACHUS — PEryasIpHOro IOAKApMIIMBAaHUSA MUYET CaxapHbIM CHPOIIOM,
o0oraméHHbBIM HOBOH KOMIUIEKCHOW KOPMOBOM cTumynupyromei nodaskoit «SplAY-01-ITUy,
YBEJIMYUBACTCA SIMIEHOCKOCTh IMYEIMHBIX MATOK M IOBBIIIAETCS HWHTEHCUBHOCTh Pa3BUTHUSA
[MYETIMHBIX CEMEW B BECEHHE-JIETHUN Nepuoi. SANLIEHOCKOCTh MUYEIMHBIX MAaTOK YBEIWYMBAECTCS B
cpeaneM Ha 18,7%, a 3TO, B CBOIO O4Y€pe/lb, MOBHIIIAET UHTEHCUBHOCTh POCTAa MUYEIUHBIX CEMEH.
KonnuectBo mué€n B CEMbSIX OIBITHOM TIpyNmnbl B CPEeIHEM COCTaBWIO 24,2 yJIOYKH, YTO
COOTBETCTBYyeT Macce 7,26 kr. Takue CHIbHBIE CEMBH CIIOCOOHBI TIPOSBHTH BBICOKYIO
MPOAYKTUBHOCTh MO cOOpy MENa M MbUIBLBI, a TaKKe KAaueCTBEHHO BBIMOJHUTH pPabOTy IO
OTBUICHUIO YHTOMO(HIBHBIX KyIbTyp. KomW4ecTBO MeYaTHOro paciuiofia B MUETHHBIX CEMbSIX
YBEITUYMIOCH K KOHITY MIOHS 10 273,7 COTEH sSUeeK, U3 KOTOPHIX BBIBEAETCS 2,74 Kr pabodynx muél,
i Ha 29,5% OGoubliie, ueM B KOHTPOJiE. TO BeChMa 3HAYMMOE KOJIHMYECTBO, KOTOPOE TaKkKe Oyaer
crocobcTBOBaTh (OPMUPOBAHUIO MOIIHBIX MYENUWHBIX CeMEW K Hayally HIoNs, T.e. K Haudaly
riIaBHOro menocoopa. IIpoomKUTENbHOCTD JKU3HU pabodnx Mmuéi, MOTy4aBUIMX pa3pabOTaHHYIO
MOJIKOPMKY, 110 CPaBHEHUIO ¢ KOHTPOJeM, Oblia B cpefHeM Oosbiie Ha 16,2%, T.e. MUYEnbl KUK Ha
3,25 CyTOK JOMbIIE, 9YTO 00YCIABIMBACT MOBBINICHNE MHTCHCUBHOCTH POCTA MYESITUHBIX CEMEH.

Knwouesvie cnosa: xopmosas 0ob6aexa, cpeOHepyccKas nuena, AAKMyn03d, SAHMAPHAsL
KUCTIOMA, UHYIUH, TUSOYUM, AUYEHOCKOCTb, UHMEHCUBHOCMb PA36UMUSL

A METHOD FOR INCREASING THE FERTILITY OF QUEEN BEES AND THE
GROWTH INTENSITY OF BEE COLONIES OF THE CENTRAL RUSSIAN BREED DUE
TO THE USE OF A NEW STIMULATING FEED ADDITIVE

Ekaterina A. Gornichl, Mikhail K. Chugreevz, Aleksandr V. Konovalov®
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Abstract. The composition and technology of the production of the new environmentally
safe complex feed stimulating additive "YarGAU-01-PCH" was developed to increase the intensity
of development of bee colonies in the spring-summer period, a method of its application in
conditions of the Yaroslavl region has been proposed and tested. The intensity of development of
bee colonies, the nature of the influence of a stimulating feed additive on the fertility of queen bees,
the intensity of development of bee families, namely, on the egg producing ability of queen bees,
the dynamics of an increase in the number of bees in colonies, on the dynamics of increasing the
number of sealed brood in colonies, on the life span of worker bees were studied. It was established
that with the use of a special additional technique in beekeeping technology - regular feeding of
bees with sugar syrup enriched with the new complex feed stimulating additive "YarGAU-01-
PCH", the egg producing ability of queen bees increases and the intensity of development of bee
colonies in the spring and summer period increases. Egg producing ability of queen bees increases
by an average of 18.7%, and this, in turn, increases the growth intensity of bee colonies. The
number of bees in the colonies of the experimental group averaged 24.2 seams of bees between two
combs which corresponds to a mass of 7.26 kg. Such strong colonies are able to show high
productivity in collecting of honey and pollen, as well as qualitatively perform work on the
pollination of entomophilous crops. The number of sealed brood in bee colonies increased by the
end of June to 273.7 hundred cells, from which 2.74 kg of worker bees will be hatched or 29.5%
more than in control. This is a very significant amount which will also contribute to the formation
of powerful bee colonies by the beginning of July, i.e. by the beginning of the main honey
collection. The life span of bee workers who received the developed feeding, compared with the
control, was on average 16.2% more, i.e. bees lived 3.25 days longer which causes an increase in
the growth intensity of bee colonies.



Keywords: feed additive, Central Russian bee, lactulose, succinic acid, inulin, lysozyme, egg
producing ability, development intensity
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Pedepart. B cratbe npeacTaBieHbl pe3yabTaThl HCCISIOBAaHUN 1O pa3paboTKe U anpodanuu
HOBOTO (PYHKITMOHATBHOTO SKOJOTUYECKH O€30MacHOTO KOMOMKOpMa Jytsi KposrrkoB «Spl"AY-002-
KP» ¢ Ou¢puaoreHHbIM, aHTHOKCHUAAHTHBIM, UMMYHOCTHUMYJIUPYIOIIUM JEHCTBUSMHU Ha OCHOBE
npeOrUOTHKA JAKTYJIO03bl, SIHTAPHOM KHCJIOTHI, JIM30LMMA M HATYPaJbHOTO MPHUPOJHOTO CHIPbS.
IIpoBeneHO U3yueHHe OTBETHBIX PEAKIUI OpraHu3Ma KPOJIMKOB Ha MCIOIb30BaHUE 3TOT0 KOpMa Ha
npuMepe KpOJMKOB TMOpPOABI  COBeTCKas IMHOIWLIA. Mcnonp3oBanue — pa3zpaboTaHHOIO
(YHKIMOHATBHOTO KOMOMKOpPMa B KOPMJICHMH KPOJHMKOB OOYCIOBWIJIO YBEIMYEHHE OOIIeH
wiomaad TMMQOUIHON TKAaHU B TOHKOM KHIIEYHHKE, MPEICTABICHHOMN MelepoBbIMHU OJISIIKAMHU,
SBIISIOIIMMUCS KOCBEHHBIMH I1OKA3aTENIIMU COCTOSIHMS UMMYHHOM cuctembl. IIpu 3Tom oOmias
Iouia1b NeiepoBbIX OJSIIEK B KUIICYHHWKAX KPOJIMKOB OMBITHOM TIPyNIbl B CPEeHEM OKa3alach
Oonbie, ueM B KOHTpole, Ha 24,29% u coctaBuna 5256,6 MMZ, HO NPUHLUNHAIBHO 3HAYUMOIO
YBEJIMUEHUSl 4YHClia TeHepoBbIX OJSAIIeK He BBISIBICHO. B Xone uccieqoBaHHil yCTaHOBIIECHBI
3HaueHus BojopojaHoro nokxasarenss pH xumyca B pasnbix otaenax JKKT KpoinmkoB mopojisl
COBETCKas HMIMHINILIA. Y CTaHOBJIEHO TakXkKe, 4To NmpuMeHeHne komoukopma «SApl'AY-002-KP» B
KOPMJIEHUU KPOJIMKOB MOJIKHUCISAET COAEPKUMOE MUIIEBAPUTEIBHON CUCTEMBI BO BCEX M3YYEHHBIX
e€ oTaenax: B OKeNyJKe, TOHKOM KHIIEYHHKE, CJICTION KHUIIKE, YepBEOOpa3HOM OTPOCTKE,
000OYHON KHIIKE M TpsAMON KuIIke. BBeneHue B cocTaB KOMOMKOpMa JUIsl KPOJIMKOB
HATypaJIbHOTO TMPUPOJHOTO CBIPbSI — KOPBI OCHHBI, MOJy4aeMOW M3 TMOPYOOUYHBIX OCTAaTKOB,
BO3HUKAIOIIMX IIPU JIECO3arOTOBKAX, MOYKET CYLIECTBEHHO CHM3UTh 3aTPAaTbl HA UX KOPMJICHHE.
Kpowme toro, pacuupenue cdepbl mpuMeHEHUsI 0TXOA0B JIECHOW MPOMBIIIJIEHHOCTH MOXET OKa3aTh
peanbHOe COJCHCTBUE B PEIICHUWH KOJOTMUYECKOW MPOOJIeMbl — PAlMOHATBHOTO HCIIOIB30BAHHS
3HAYUTENIbHBIX UX 00BEMOB.

Knrwouesvie cnosa: d)yHKI/;MOHaJZbelIZ KOpMm, KpOJUuKuU, JaaKkmyiosa, AHmMapHas Kucioma,
JAU30YUM, neﬁepoebl 6JZ}ZI/MKM, UMMYHUmMen1, Xxumyc

FUNCTIONAL MIXED FEED FOR RABBITS WITH BIFIDOGENIC, ANTIOXIDANT
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TECHNOLOGY, TESTING
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Abstract. The article presents the results of researches on the development and testing of a
new functional environmentally safe mixed feed for rabbits "YarGAU-002-KR" with bifidogenic,
antioxidant, immunostimulating effects based on the prebiotic lactulose, succinic acid, lysozyme
and natural raw materials. A study of the responses of the rabbit organism to the use of this feed
was carried out on the example of Soviet chinchilla rabbits. The use of the developed functional
mixed feed in feeding rabbits caused an increase in the total area of lymphoid tissue in the small
intestine represented by Peyer's patches which are indirect indicators of the state of the immune
system. At the same time, the total area of Peyer's patches in the intestines of rabbits of the
experimental group, on average, turned out to be more than in the control one by 24.29% and
amounted to 5256.6 mm?, but no fundamentally significant increase in the number of Peyer's
patches was detected. As a part of the studies the pH values of the chyme in different departments
of the gastrointestinal tract of rabbits of the Soviet chinchilla breed were established. It has also
been established that the use of mixed feed "YarGAU-002-KR" in feeding rabbits acidifies the
contents of the digestive system in all its studied departments: in the stomach, small intestine,
intestinum cecum, appendix, colon and rectum. The introduction of natural raw materials into
composition of mixed feed for rabbits — aspen bark obtained from forest residues arising during
timber cutting can significantly reduce costs of their feeding. In addition, the expansion of the scope
of use of forest industry waste can provide a real assistance in solving the environmental problem —
the rational use of their significant volumes.

Keywords: functional food, rabbits, lactulose, succinic acid, lysozyme, Peyer's patches,
immunity, chyme
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Pedepart. B uccinenosannu npoanaausupoBaHa 3pGEKTUBHOCTH II0IOBOTO UCIIOIb30BAHUS
KOOBUT pa3HOM MacTH TepliepoHCKoW moponabl mo maaHHBIM III m V TomoB I'ocymapcTBeHHBIX
mwiemeHHbIX KHUAT (['TIK). YcTaHoBIEHO, 4TO ypOBEHB 3a)KepeONIIeMOCTH B CPETHEM IO BCEMY
noroyioBeto coctaBui 75 u 83,23% coorBeTcTBeHHO. BOpOHbIE KOOBUIBI, B CPABHEHUH C CEPBIMU,
Oosiee yCTOWYMBBI K HEOIAroNpHUATHBIM YCJIOBUSAM CpPEAbl M JEMOHCTPUPYIOT TOCTOBEpHO Oosee
BBICOKYIO 3aKepeOsieMOCTh U, COOTBETCTBEHHO, UMEIOT MeHbIee uucio (P > 0,95) xomocTeHuii.
VYpoBeHb OIaromnoxydHoOl BBDKEPEOKH M Yy CEephIX, U y BOPOHBIX KOObUI mpeBbimaer 80%, uTo
YKa3bIBaeT Ha MX BBICOKHI BOCIPOU3BOJIUTENBHBIN MOTEHIMANI U (U3HUYEcKoe 310poBbe. B 1emom
0 TIOPO/JIE Y CePBIX KOOBUT MHJIEKC MI0IOBUTOCTU cocTaBul 68,44%, a y BOPOHBIX OH 3HAYUTEIHHO
Bbie — 72,03%. AHanu3 pe3yibTaTUBHOCTH ILJIOJIOBOM Kaphepbl KOOBLI MEPIIEPOHCKON MOPOIbI
pa3HOW MacTH BBISIBUJI CYIIECTBOBAaHUE JOCTOBEPHO 3HAUMMBIX OTJIMYUHN OTAENBHBIX MOKa3zaTenen
BOCIPOU3BOJICTBA, OOYCJIOBIEHHBIX KaK T'€HETHUYECKUMH (MacTb), TaK U IPOU3BOJICTBEHHBIMH



(HeOmaronpusTHBIC YCIOBUS COAEpPX)aHUA U KopMmiieHHs) (pakTopamu. [Ipu 3TOM KOOBUIEI BOPOHOM
MacTH XapakTepU3yIOTCs OONbIIEH yCTOMYMBOCTBIO K HEOJIAroNmpHUATHBIM YCIOBUSIM Cpelbl U
JEMOHCTPHUPYIOT TIPH 3TOM BBICOKYIO IIOJOBUTOCTh. KOOBUIBI cepoii MacTh Oojiee TpeOOBATEIHHBI
K YCJIOBHUAM CYHICCTBOBAHUA, HO IIPU 6HaFOHpI/I}ITHBIX YCJIOBUAX CHOCOGHBI MNpOsABUTHL BBICOKUC
BOCIIPOU3BOIUTEIIbHBIC KAYECTBA.

Knrouesvie cnoea: kobwvinvl, nepuiepoHckas nopooa Jjowiadeu, 80CHPOU3B0OUMENbHbIE
Kayecmed, UHOEeKC NI0008UMOCMU, 3AHCePedNIaeMOCb

EVALUATION OF THE FERTILITY CAREER OF PERCHERON HORSES OF
DIFFERENT COAT COLORS
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Abstract. The study analyzed the effectiveness of fertility use of mares of different colors of
the Percheron breed according to data from Volumes III and V of the State Stud Books (SSB). It
was found that the average foaling rate for the entire population was 75% and 83.23%, respectively.
Black mares in comparison with gray mares are more resistant to unfavorable environmental
conditions and demonstrate a significantly higher foaling rate and, accordingly, have a smaller
number (P > 0.95) of celibacy. The level of successful foaling in both gray and black mares exceeds
80%, which indicates their high reproductive potential and physical health. In general, for the breed
in gray mares the fertility index was 68.44%, and in black mares it was significantly higher —
72.03%. Analysis of the productivity of the fertility career of Percheron mares of different coat
colors revealed the existence of reliably significant differences in individual reproduction
indicators, due to both genetic (coat color) and production (unfavorable housing and feeding
conditions) factors. At the same time, black mares are characterized by greater resistance to
unfavorable environmental conditions and show high fertility. Gray mares are more demanding in
terms of living conditions but under favorable conditions they are able to show high reproductive
qualities.

Keywords: mares, Percheron horse breed, reproductive qualities, fertility index, foaling rate
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Pedepar. VccienoBaHus MOCBSIIEHBl TEOPETUYECKOMY OOOCHOBAHHUIO M NPAKTHUYECKOMY
MOJTBEPKICHUIO BIUSAHMUA THUNa noaumopdusma reHa MuocratmHa C/C Ha pe3yiabTaTUBHOCTb



CKaKOBOM Kapbephbl KOOBLT YUCTOKPOBHOW BEPXOBOM MOPOILI. Y UHUTHIBAsS MHOT00Opa3HbIe () YHKIIMH
Oenmka MHOCTAaTHHA B OpPraHW3ME U €r0 BIUSHUE HAa POCT MBIIMIEYHOW TKAaHU U (OPMUPOBAHUE
KOCTHOM MAacChl, YTIJICBOJHBIA OOMEH, CJAENIaHO MPEANOJ0KEHHE, YTO COOTBETCTBYIOIIMMA THI
noiuMopdu3mMa TeHa MHOCTaTHHA COMPOBOXKIACTCS MPOSBICHUEM OpPUTHHAIBHBIX YEpT B
JKCTepbepe KOOBUT UYMCTOKPOBHOM BEpPXOBOM MOpOABI, sABIAIOMUXCS (asepaMu, H UX
COOTBETCTBYIOIIMMHU JUCTAHIIMOHHBIMU CIIOCOOHOCTSMH. B aHanmsupyemoit rpymme u3 50 ronos
BapuaHT mnoiaumopdusma reHa wmuoctatuHa C/C  3apeructpupoBaH y 20% MOrosnoBbs.
[ToaTBepaAMIaCh YCIEUTHOCTh CKAKOBBIX BRICTYIUICHUH JIOMIaIel ¢ BApHAHTOM MoJMMOp(dr3mMa reHa
muoctatuHa C/C u ¢ 3agatkamMu QuisiepoB IMEHHO Ha KOpOTKuX (He Oomee 1400 M) mucTaHIUSX.
BrisiBIeHO, UTO conep:kaHHE CBHIBOPOTOYHOrO Oellka MHUOCTaTHHAa B KpPOBH, KOHTPOJIUPYEMOIO
COOTBETCTBYIOIIIMM T'€HOM, CHIXKAeTcss ¢ Bo3pacTtoMm. [loaTomMy mnpensiaraercsi paccMaTpuBaTh
MHUOCTATHH HE TOJIbKO KaK CYNpPEccOop MBIIIEYHOW MacChl, HO M KaK BO3pAacTHON OHOMapkep.
YcTaHOBNIEHO, YTO A KOOBUT YHCTOKPOBHOW BEPXOBOW MOPOIBI TPYHIBI (IISIEpOB, HECYIIUX
BapHaHT nonuMmopdusma rena muocratuHa C/C, xapakTepHa J0BOJILHO HU3Kasl Pe3yJbTaTUBHOCTD
CKaKOBOH Kapbephbl MpU JOCTATOYHO BBICOKOM CPEIHEM YHWCIIE BBICTYIUICHUH — 6,9 Ha TOJOBY, HX
yCHenrHocTh (MHAeKC moben) cocraBisieT Bcero 6,3%. CpenHsis qivHA DUCTAHIHMKN, HA KOTOPBIX
onepxkanbl ToOenapl, He mpeBbimaeT 1200 M, TpU COOTHOUICHWH JIWHBI JUCTAHIUMH moben u
npowurpeimeld Omm3kuM K 1. KoObutbl-dsieppl KOHKYPEHTOCTIOCOOHBI B OCHOBHOM B TEYCHHE
OJIHOTO CE€30Ha B BO3pacTe 2-X JeT. Pe3ynbTaTUBHOCTh UX CTApTOB B 3-JIETHEM BO3pacCTe, 32 PEAKUM
UCKJTIOUeHNeM, OJIM3Ka K HYJII0, TOCKOJIBKY BO3pAcTaeT JUIMHA CKaueK U MOBBIIIAETCS KOHKYPEHIIUS
c OoJiee CHMIIBHBIMHU JIOMIAJbMH — TUCTaHIIMOHepaMu. Cpean KoObUI-GIIsiepoB BCTpedatoTcss ocodwu,
oOnanatoiue Ooblliel AUCTAaHIMOHHON YHHUBEPCAIBHOCTHIO U CIIOCOOHBIE YCIEIIHO BHICTYNATh B
TEUEHUE HECKOJbKUX CKaKOBBIX CE30HOB.

Knrwoueswvie cnosa: kobwibl, 4UCmMOKpOBHAs 8epx08as Nopood, NOIUMOPPUIM, MUOCMAMUH,
OUCMAHYUOHHOCMb, CKAK08As Kapbepa
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Abstract. The researches are devoted to the theoretical explanation and practical
confirmation of the influence of the polymorphism type of the myostatin C/C gene on the
performance of the racing career of Thoroughbred breed mares. Taking into account the diverse
functions of the myostatin protein in the body and its influence on the growth of muscle tissue and
the formation of bone mass, carbohydrate metabolism, it is assumed that the corresponding type of
polymorphism of the myostatin gene is accompanied by the manifestation of original features in the
exterior of Thoroughbred breed mares that are fliers and their corresponding distance abilities. In
the test group of 50 animals, a variant of the myostatin C/C gene polymorphism was registered in
20% of the livestock. The success of horse racing performances with a variant of the myostatin C/C
gene polymorphism and with fliers’ settings exactly at short distances (no more than 1400 m) was
confirmed. It was revealed that the content of serum myostatin protein in the blood, controlled by
the corresponding gene, decreases with age. Therefore it is proposed to consider myostatin not only
as a suppressor of muscle mass, but also as an age-related biomarker. It has been established that
Thoroughbred breed mares of the flier group, carrying a variant of the myostatin C/C gene
polymorphism, are characterized by a rather low performance in their racing career with a fairly
high average number of performances — 6.9 per head, their success (victory index) is only 6.3%.
The average length of the distances at which victories were won does not exceed 1200 m, with the



ratio of the length of the distances of victories and losses close to 1. Flier mares are competitive
mainly during one season at the age of 2 years. The performance of their starts at 3 years of age,
with rare exceptions, is close to zero, as the length of the race increases and competition with
stronger horses-distancers increases. Among the flier mares, there are individuals that have greater
distance versatility and are able to successfully perform over several racing seasons.

Keywords: mares, Thoroughbred breed, polymorphism, myostatin, distance, racing career

Hayunas ctates
VYK 636.234.2.034:636.082.262
doi:10.35694/Y ARCX.2023.64.4.010

BJIUAHUE FTEHETUYECKHX ®AKTOPOB HA MOJIOYHY1O NPOAYKTHBHOCTb U
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000 «KPACHBIN MASIK»
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Pedepar. B craThe mpencraBiieH aHAIM3 BIUSHUS TaKUX T€HETHYECKUX (PAKTOPOB, KAk
TUHEIHAs TPUHAJICKHOCTh U OBIK-OTeIl, HA MOJIOYHYIO TPOAYKTHBHOCTh U BOCIIPOU3BOIUTEIILHBIC
Ka4yecTBa KOPOB TONIITHHCKOM mopoasl B muiemsaBoge OOO «KpacHbii Mask» SpocinaBckoi
obmacTi. MakcUManbHbIA yIO0H, COAepXKaHUE KUPAa B MOJIOKE MOJYYEHbI OT KOPOB COOCTBEHHOMU
penpoaykuuu. Cpeay UMIOPTHOTO CKOTa HaWOOJbIINE YAOHU, KUPHO- U OEITKOBOMOJIOYHOCTh — Y
JKUBOTHBIX, 3aB€3€HHBIX U3 Benrpum u I'epmanun. bonpmas 4acTs aHaJIM3UPYEMOIO IOTOJIOBbS
KOpoB oTHOcUTCS K iuHuAM Yec Maean (1922 ron., unu 56,0%) u Pednexmn Cosepunr (1470 rom.,
umu 42,8%). Koposbl nuHuu Yec Maean OTIMYAIOTCS BBHICOKMMH YAOSIMH MOJIOKA MO HUTOTaM
MIEPBOM JIAKTALIMM, KOPOTKUM CEpPBUC-TIEPUOJIOM, PAHHUM BO3pPAacCTOM IIPH MEPBOM ILIOAOTBOPHOM
OCEMEHEHUU TpU BBICOKOW XHMBOM Macce. s kopoB naumHMUM MOHTBUK UudTelH XapakTepHO
MOBBIIIEHHOE COJEp)KaHUE KHpa B MOJIOKE, a Takke Oojiee BBICOKHMN YO0 3a HAMBBICUIYIO
naktauuto. KopoBbl pozactBenHoi Tpynnbl Poselid CuteiimH ObUM caMbIMM KPYHHBIMH IIPH
nepBoM oténe. Y kuBOTHBIX JuHUM Pednexmn CoBepuHr Bce HcCcleAyeMble IoKa3aTelu
HaxoJsTCsl Ha YpOBHE CpenHero mno craay. [IepBOTENKH OT OTHOB KaHAJICKOIO0 M aMEPUKAaHCKOTO
MIPOUMCXOXKACHUS BBIPOBHEHBI MO yAO0K (+13 m +28 Kr K cpeaHeMy MO CTaay COOTBETCTBEHHO).
JKupHOMOJOYHOCTD BBIIIE Y JKHUBOTHBIX KaHajAcKoro mnpoucxoxaenus (+0,02% wu +2,8 xr
MOJIOYHOTO ’KHpa), a OEIKOBOMOJIOYHOCTh — Y KOPOB aMepHuKaHcKoro npoucxoxaenus (+0,02% u
+3,2 kxr ™omouHoro Oenka). I[lo HauBbICHIEH IaKTallMd COYETAHHE MAKCUMAIBHOTO YOS,
coliep>KaHusl JKupa U Oelka B MOJOKE XapaKTepHO Jsi KOPOB, OTIBEI KOTOPBIX HEMEIKOTOo
npoucxoxaenus (+167 kr monoka, +0,03% u 9,5 Kr MOJIOYHOTO KUpa, +5,6 KT MOJTOYHOTO OeKa K
cBepcTHUIAM cTana). Jluaepom crana mo yaorw godepeit 3a 305 mueit neppoii maktanuu (10916 xr)
sprsercss Obik CtentoHc PP 12652442 munaum Yec Upean. Ilo pesynmbratam BLUP-onenku
TJIeMEHHOHN eHHOCTH 11922 KUBBIX U BHIOBIBIIMX OBIKOB-TIPOU3BOIUTEICH TOMMITHHCKON TOPOIBI
B 2023 rony B P® Crentonc 3ansin 18 mecto (nanusie ®IT'BHY BHUUiem).

Knirouesuvie caoea: CONUMUHCKAA nopoda, MOJIOYHAA npOC)meMGHOCWIb,
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THE INFLUENCE OF GENETIC FACTORS ON MILK PRODUCING ABILITY AND
REPRODUCTIVE QUALITIES OF HOLSTEIN COWS IN OOO "KRASNY MAYAK"
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Abstract. The article presents an analysis of the influence of such genetic factors as linear
affiliation and paternal bull on the milk producing ability and reproductive qualities of Holstein
cows in the stud farm of LLC "Krasny Mayak" in the Yaroslavl region. The maximum milk yields,
fat content of milk are obtained from cows of their own reproduction. Among imported livestock,
the highest yields, fat and protein milk content are in animals imported from Hungary and
Germany. Most of the analyzed cow population belongs to the lines Vis Ideal (1922 heads or
56.0%) and Reflection Sovering (1470 heads or 42.8%). Cows of the Vis Ideal line are
distinguished by high milk yields according to the results of the first lactation, a short service
period, an early age at the first fertile insemination and a high live weight. Cows of the Montvik
Chieftain line are characterized by an increased fat content in milk, as well as a higher milk yield
during the highest lactation. The cows of the related group Rosafe Citation were the largest at first
calving. In animals of the Reflection Sovering line all studied indicators are at the level of the
average for the herd. First-calf heifers from fathers of Canadian and American origin are equal in
milk yield (+13 and +28 kg to the average for the herd, respectively). The butterfat percentage is
higher in animals of Canadian origin (+0.02% and +2.8 kg of milk fat), and the protein milk content
is higher in cows of American origin (+0.02% and +3.2 kg of milk protein). According to the
highest lactation the combination of maximum milk yield, fat and protein content in milk is typical
for cows whose fathers are of German origin (+167 kg of milk, +0.03% and 9.5 kg of milk fat, +5.6
kg of milk protein compared to herdmates). The leader of the herd in milk yield of daughters for
305 days of the first lactation (10916 kg) is the bull Stantons PP 12652442 of the Vis Ideal line.
According to the results of the BLUP-assessment of the breeding value of 11,922 living and retired
Holstein servicing bulls in the Russian Federation in 2023, Stantons took 18th place (data from the
FSBSI ARSIplem).

Keywords: Holstein breed, milk producing ability, reproductive qualities, breeding value
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OIEHKA BO3MOKHOCTH NNIOITAJAHUSA JPAKE B OTBEPCTHUE
MNEP®OPUPOBAHHOM TPYBbI

Baagumup AHaTosibeBUY Huxkonaes', Hpuna BuraiabeBHa I(pmcmma2
15{pocna1301<1/1171 rOCyAapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET, Spocinasib, Poccus
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Pedepar. Jlng co3maHuss ONTUMAIBHBIX YCJIOBUW MPOpPACTaHHUS CEMSAH MPEJIOKEH
KOMOWHUpPOBaHHBII  arperaT oOpaOOTKM TOYBBI M  IIOCEBa, OCYIIECTBISIOMIMNA  IOCEB
IpaXUPOBAaHHBIMH CceMeHaMH. BaXXHbIM >J€MEHTOM YCTpPOWCTBAa pa3MEILIEHUS CEMSH SBISETCS



nepdopupoBanHas Tpyda. I[lpeaBaputenbHO ompenenéH ONTHUMAIBHBIA HapYXHBIM HAMETD,
KOJINYECTBO OTBEPCTUH B MOIEPEYHOM CEUCHHM NMEPPOPHUPOBAHHON TPYOBI U YrOJI MEXKAY OCSIMHU
3TuX oTBepcTuil. [lyrém MoaenupoBanus U pacu€TOB yCTaHOBIIEHA KOPPETSAIUS CKOPOCTH arperara
¢ auaMeTpoM nepdopupoBaHHON TpyOBl MpU Oe3yJapHOM U HeOe3yJapHOM IMONaJaHUU Jpaxe B
otBepcTre TephopupoBaHHONW TpyObl. [l TpaBUIBHOM  KOHCTPYKTUBHOW  KOMITOHOBKH
BBICEBAIOLIETO YCTPOMCTBA CIIEIYET PacCCMOTPETh JIPYrMe€ BapHUaHThl, B YACTHOCTH, KOTJa Jpaxke
HAa4yHET JBUKEHHE B OTBepcTHE Mep(OopUpOBaHHOW TPYyObl HIDKE YpPOBHS TOPU3OHTAJIbHOW OCH
neppopupoBaHHoii  TpyObl. PaccumTanpl mapaMmeTpsl MOMAaNaHUs Jpake B  OTBEPCTHUA
nephopupOBaHHONW TPyOBl, KOTJa HApYXHBIM guamerp mnepdopupoBanHoi Tpyosr 200 wMw.
Y CcTaHOBNIEHO, YTO €ClU JIpake HAuyHET JABM)KEHHE B OTBEPCTHE MepPOpPUPOBAHHOMN TPyOBl HUXKE
YPOBHS TOPH30HTAIBHOM OCH mepdopupoBaHHON TpyOsl Oosnee 50 rpaaycoB Mo yriiy MOBOpPOTa
TpyOBbI, BOBMOXKHO pa3MEIlIEHUE CEMSH Ha TPETheU mepenade MmepBoro auarna3ona Tpaktopa XT13-
17221.

Knrwoueswvie cnosa: kombuHupoganuwiii acpecam oopabomku noysvl u nocesd, ONMUMAIbHOE
pasmewjenue cemAH 6 NouYse, YCMPOUCMBO pazmewjeHus ceMsaH, nepgopuposannas mpyoa,
Hapyscuvlll ouamemp, nonadanue opaxice 8 omeepcmiue

ASSESSMENT OF THE POSSIBILITY OF GETTING DRAGEE INTO THE HOLE OF A
PERFORATED PIPE

Vladimir A. Nikolaev', Irina V. Kryaklina®
"Yaroslavl State Technical University, Yaroslavl, Russia
?Yaroslavl State Agrarian University, Yaroslavl, Russia

'nikolaev53@inbox.ru, ORCID 0000-0001-7503-6612
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Abstract. To create optimal conditions for seed germination, a combined tillage and sowing
unit is proposed carrying out sowing with coated seeds. An important element of the seed placement
device is the perforated pipe. The optimal outer diameter, the number of holes in the cross section
of the perforated pipe and the angle between the axes of these holes are preliminarily determined.
By modeling and calculations a correlation of the speed of the unit with the diameter of the
perforated pipe in case of non-impact and impact hit of dragee into the hole of the perforated pipe
was established. For proper structural arrangement of the sowing device other options should be
considered, in particular, when the dragee begins to move into the hole of the perforated pipe below
the level of the horizontal axis of the perforated pipe. The parameters of dragee getting into holes of
perforated pipe when outer diameter of perforated pipe is 200 mm were calculated. It was
established that if the dragee begins to move into the hole of the perforated pipe below the level of
the horizontal axis of the perforated pipe more than 50 degrees in the angle of rotation of the pipe, it
is possible to place seeds on the third gear of the first range of the tractor KhTZ-17221.

Keywords: combined tillage and sowing unit, optimal placement of seeds in soil, seed
placement device, perforated pipe, outer diameter, hit of the dragee into the hole
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PEOJIOTMYECKHUE CBOMCTBA OTAEJBHBIX IOTOKOB TPUTUKAJIEBOM MYKHN
Poman XaxceroBuu Kaﬂupoxosl, Hpuna Ypy3marosua Kycmsaz,
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Pedepat. Llennio npeacTaBieHHON paOOTHI SIBISIETCS OTPEeIICHHUE PEOJIOTHUECKUX CBOWCTB
OTJIENbHBIX NOTOKOB TPUTHKAIEBON XJeOONMEKapHONW MYKH, MOJTYYEHHBIX IpH HepepaboTke 3epHa
TpUTHKaAJIE MO JTAOOPaTOPHON PA3BUTOM TEXHOIOTMYECKOH cxeme. VcciieZoBaHbBI peosoTHYecKue
CBOMCTBA OTJEJBHBIX MOTOKOB TPUTHUKAJIEBON MYKH, IOJYYEHHBIX C PA3JIMYHBIX TEXHOJOIMYECKUX
CUCTEM, C HcmoJib3oBaHueM cucTeMbl Mukcosiad (Chopin Technologies, @panmus). YcraHoBIEHO
yBEeIUYEHUE BOAONONIOTUTENbHOM crocoOHocTu (BIIC), cHmkeHne BpeMeHU CTaOMIBHOCTH IpU
3aMece TecTa, M0 Mepe BO3pacTaHus KOJUYecTBa Mepu(EepUiHbIX 4YacTe 3epHOBKH, U3MEHEHHE
BEJIMYUHBl HHJEKCA BA3KOCTH, KOTOpbIM yBenuuuBaercs or [-i mo III-ii npanoi cucrem u
yMEHbIIaeTca OT 1-i 10 6-i pa3MOJIbHOU CHCTEM. BBISIBIECHO, YTO HauBBICIIEE 3HAYEHHUE MHJEKCA
BIIC umeer mMyka ¢ 6-ii pa3sMOJBHOH CHCTEMBI, KOTOpas COJEPKUT HAWOOJbIIEE KOIUYECTBO
nepu@epruiHpIX dYacTeld 3epHOBKHM, 4YTO U 00ECledyrBaeT BBICOKYIO BOAOIMOTIOTUTEIbHYIO
CIOCOOHOCTh MO CPAaBHEHHIO C IPYTMMHU MOTOKaMH. BS3KOCTh B JaHHBIX 00pasliax TPUTHUKAJICBOU
MYKH 3aBHCHUT HE TOJIBKO OT aKTUBHOCTU aMMJIa3, HO U OT COCTOSIHUS KpaxMalla, €ro Ka4eCTBEHHBIX
XapaKTePUCTHK, a TaKXKe MPHUCYTCTBUS MEepUPEPHUIHBIX YacTed, COAEpKAIUX HEKpaxMallbHbIC
nonucaxapuael. MHAEKC aMuiazbl KOCBEHHO XapaKTEPU3yeT aMUJIOJINTUYECKYIO aKTUBHOCTh MYKH.
Breicokuii WHAEKC aMuia3bl CBHUJACTENBCTBYET O cIaboi aKTUBHOCTH O-aMHJIa3bl BO BCEX
UCCIEyeMbIX IOTOKaX MyKH. MHIEKkc perporpajanuy Kpaxmajia CBSI3aH CO CIIOCOOHOCTBIO
TrOTOBOTO HW3J€NMs MPENSATCTBOBATh YEPCTBEHUIO. BBICOKOE 3HAaueHHME JTOrO0 IOKa3aTels
xXapakTepu3yeT 6osee ObICTPOe YepCTBEHUE XJie0a U3 TPUTUKAIIEBON MYKH.

Knrwouesoie ciuoea: peoiocuvecKkue CGOIZCI%@LZ, Nnomok, mpumukaneeas MyKa,
8000N02IOMUMENbHAS Cl’lOCO6HOCWIb, UHOEKC 8A3KOCMIU

RHEOLOGICAL PROPERTIES OF INDIVIDUAL TRITICALE FLOUR STREAMS

Roman Kh. Kandrokovl, Irina U. Kusovaz, Valentin A. Kiryushin3, Ivan N. Krivonos*
I-2.3. 4R ussian Biotechnological University, Moscow, Russia
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Abstract. The purpose of the presented work is to determine the rheological properties of
individual streams of triticale baker's flour obtained during processing of triticale grain according to
a laboratory developed technological scheme. The rheological properties of individual streams of
triticale flour obtained from various technological systems were investigated using the mixolab
system (Chopin Technologies, France). An increase in water absorbing capacity (WAC), a decrease
in the stability time during doughing as the number of peripheral parts of the bruchid weevil
increases, a change in the value of the viscosity index, which increases from the Ist to the 3rd break
and decreases from the 1st to the 6th fine reductions, was established. It was revealed that the
highest value of the WAC index has flour from the 6th fine reduction, which contains the largest
number of peripheral parts of the bruchid weevil, which provides a high water absorbing capacity
compared to other streams. The viscosity in these triticale flour samples depends not only on the
activity of the amylases, but also on the state of the starch, its qualitative characteristics, as well as
the presence of peripheral parts containing non-starch polysaccharides. The amylase index
indirectly characterizes the amylase activity of flour. High amylase index indicates weak activity of
a-amylase in all flour streams under study. The starch retrogradation index is associated with the



ability of the finished product to prevent staling. A high value of this indicator characterizes the
faster firming of bread from triticale flour.

Keywords: rheological properties, stream, triticale flour, water absorbing ability, viscosity
index
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METOJIUKU PACUETA UHTEIPAJIBHBIX XAPAKTEPUCTHUK
HU3KOCKOPOCTHOI'O JIMHEMHOI'O ACHHXPOHHOT O 3JIEKTPOIIPUBOJIA
Auekceii IlaBioBu4 EHI/I(l)aHOBl, JAmurpuii boraranosuy Kplzl.m,2
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Pedepar. MognepHuszanusi BHYTPEHHErO0  TPAHCHOpPTa  TEIJIMYHBIX  XO3AMCTB U
KMBOTHOBOJYECKHX (epM OOYyCIOBICHAa ONTUMH3AIMEH TPYIOBBIX 3aTpar Ha IepeMelIeHHe
pasnuyHbIX Ipy30B. JlJI1 IpaMOTHOrO IPOEKTUPOBAHMS 3JIEKTPOIPHUBOAA Ha 0Oa3e JMHEWHOro
acuaxpoHHoro asurarens (JIAJ]) TpaHcnOpTHOTO cpeacTBa HEOOXOAUMO PALMOHATIBHO MOJOMTH K
BOIPOCY BbIOOpa KOHCTPYKTUBHBIX IapaMeTpoB. PemmTh NaHHYIO 3a/ady MO3BOJHUT MPaBUIBHBINA
BBIOOp METOIMKHU pacuéra MHTETPAbHBIX TATOBO-dHEpreTuueckux xapakrepuctuk JIAJ[. B cratbe
IIPOBEJEH aHAIM3 CYIIECTBYIOIIMX METONMK, JaHa OLCHKAa KaXIOW M3 HHUX U TPaHULBI
npuMeHuMocTu. [lokaszaHo, 4TO camMOlM TOYHOM U aJE€KBAaTHOM ABJISIETCS TPEXMEpPHAas METOIHMKA,
0a3upyrolascs Ha pacCCMOTPEHHH MarHUTHOTO T10JI B BO3YLIHOM 33a30p€ U BTOPUYHOM 3JIEMEHTE,
MOTPEIIHOCTh PAcuy€TOB C HKCIEPUMEHTAIBHBIMM JaHHBIMU He mnpeBocxoauT 10%. Taxxke
PacCMOTPEHBI METOIUKH, OCHOBaHHBIE Ha YMCIICHHBIX METOJAX pacd4€ra MarHUTHOro mnois. OHu
MOAXOJAT Ul JETaJbHOTO aHajM3a PAacHpEleNeHHUs MAarHUTHOTO IOJIS B Pa3IMYHBIX YaCTAX
MallIuHbI, TPEOYIOT TOCTATOYHO OOJBIIMX pPacdYE€THBIX pecypcoB DBM (TOYHOCTH 3aBHCHT OT
pa3Mepa Y4YacTKOB) M MpeJHa3HA4YeHbl JI1 HaydHbIX HccienoBaHuil. Ilomumo »TOro naHo
noscHeHue o pazgeneHud JIAJ[ Ha BBICOKO- W HHU3KOCKOPOCTHBIC, BIMSHUE MPOAOJIBHOTO
KOHIIEBOTO 3(ppexTa Ha XapaKTEPUCTHUKU MAIITHHBI.

Knrwueevie cnosa: pacuémuas cxema, Hu3Kue CKOPOCMU, JUHEUHbIL ACUHXPOHHBIU
ogueameins, UHMESPATbHbLE XAPAKMEPUCUKU

THE CALCULATION METHODS OF INTEGRAL CHARACTERISTICS OF A LOW-
SPEED LINEAR INDUCTION ELECTRIC DRIVE

Aleksey P. Epifanovl, Dmitriy B. Kril®
I 2Saint-Petersburg State Agrarian University, Saint Petersburg, Russia
'emeo.kaf@yandex.ru
*bruder_dan@mail.ru

Abstract. The modernization of internal transport of greenhouse facilities and livestock
enterprises is due to the optimization of labor costs for shifting of various cargoes. To proper design
an electric drive based on a linear induction motor (LIM) of a vehicle, it is necessary to rationally
approach the issue of choosing design parameters. This problem will be solved by the correct choice
of methodology for calculating the integral traction and energy characteristics of LIM. The article
analyzed existing methods, assessed each of them and the limits of applicability. It has been shown
that the most accurate and adequate is the three-dimensional method based on the consideration of



the magnetic field in the air gap and the secondary element, the calculating error with experimental
data does not exceed 10%. Techniques based on numerical methods of magnetic field calculation
are also considered. They are suitable for a detailed analysis of the magnetic field distribution in
various parts of the machine, require quite large designed life of ECM (the accuracy depends on the
size of the sections) and are intended for scientific research. In addition, an explanation is given
about the division of LIM into high- and low-speed, the influence of the longitudinal end effect on
the characteristics of the machine.

Keywords: design diagram, low speeds, linear induction motor, integral characteristics
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TATOBBIA MOAYJIb C JUHEMHBIM ACUHXPOHHBIM DJIEKTPOIIPUBOIOM 1
BHYTPEHHEI'O MOHOPEJIbCOBOI'O TPAHCIIOPTA TEILUIMYHBIX XO3SHCTB
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Pedepar. [Ipon3BoACTBO NMPOAYKTOB MUTAHUS B TEIUIMYHBIX XO3AMCTBAX, PACIOIOKEHHBIX
B ceBepHbIX mmporax Poccuiickoii ®enepanuu, crankupBaercs ¢ OOJBIIUMH (PUHAHCOBBIMU
3aTpaTaMM Ha €OUHUIY MPOU3BEAEHHON NpPOAYKIMU. B OCHOBHOM 3TO 0OYCIIOBIEHO BBICOKOMN
JOJIEH pyYyHOTO TPYJa, UCIOJIB30BAHUEM MPUMHUTHBHOTO WM JOPOTOCTOSIIET0 000PYAOBaHUS IS
TPAHCIIOPTUPOBKU Pa3IMYHBIX T'PY30B BHYTPH TeIUIUIbL. UTOOBI CHU3UTH 3aTpaThl, CBS3AHHBIE C
TPAHCIIOPTUPOBKOM, KaK 3IHEPreTUYECKHUEe, TaK M SKCIUTyaTallMOHHBbIE, B CTaTbe IMpeACTaBicHa
BO3MOKHOCTb MOJIEPHU3ALMN BHYTPEHHETO TPAHCIIOPTAa TEIJIMYHBIX XO3AWCTB JUIsl LIEHTPAIbHOTO
IIPOX0Jia MOCPEICTBOM BHEIPEHUSI MOHOPEIBCOBOM TPAHCIIOPTHOM CHUCTEMBI C AJIEKTPOIPUBOIOM
Ha 0a3e JIMHEWHOr0 aCHHXPOHHOTO ABuraTess. [IpeayiaraeMblii TSITOBBIN MOy MTOABECHOTO THIIA
o0aaeT mpocToi KOHCTPYKIMEH (B TOM YHCIIe M KHHEMATHYECKOH CXeMOil), He TpeOyeT 0COoObIX
YCIIOBUHM MPH 3KCIUTyaTallud U OOJIbIINX SKOHOMHUYECKUX 3aTpaT Ha He€, HaAEKeH BBU]Y POCTOTHI
ucnonHenusi. MccnenoBanuss Ha 0a3ze MOJHOMAcCHITAOHOTO J1a0OPaTOPHOTO MaKeTa TaKou
TPAHCIIOPTHOM CUCTEMbI OATBEPANIH €€ (PYHKIMOHUPOBAHUE MPU HUZKUX CKOPOCTSAX JBUXKEHUS, a
MpOBEACHHBIE PACUETHO-TEOPETUUECKUE HMCCIIEIOBAHUS MOKA3bIBAIOT BO3MOXKHOCTh ONTUMU3AIUU
sHepreTuuecknx mnokasarened JIAJ[, 4To MO3BONMHUT CHU3HTH MOTPEOJICHUE AJICKTPOIHEPTHH TPH
MPOYUX PABHBIX YCIOBHUSIX.

Knrwoueevle cnoea: nunelnvlii ACUHXPOHHLIU O08USAMENb, GHYMPEHHUU MPAHCHOPM,
MOHOPENbCOBAsL MPAHCNOPMHAsL CUCEMA, MEeNTUlYbl

TRACTION MODULE WITH LINEAR INDUCTION ELECTRIC DRIVE FOR
INTERNAL MONORAIL TRANSPORT OF GREENHOUSE FACILITIES

Aleksey P. Epifanovl, Dmitriy B. Kril®
I 2Saint-Petersburg State Agrarian University, Saint Petersburg, Russia
'emeo.kaf@yandex.ru
*bruder_dan@mail.ru

Abstract. Food production in greenhouse facilities located in the northern latitudes of the
Russian Federation faces large financial costs per unit of production. This is mainly due to the high
share of manual labor and the use of primitive or expensive equipment for transporting various



goods inside the greenhouse. To reduce the costs associated with transportation, both energy and
operating, the article presents the possibility of modernizing the internal transport of greenhouse
facilities for the central passage by introducing a monorail transport system with an electric drive
based on a linear induction motor. The proposed suspension-type traction module has a simple
design (including a kinematic scheme), does not require special operation conditions and large
economic costs for it, and is reliable due to the simplicity of its design. Studies based on a full-scale
laboratory model of such a transport system have confirmed its functioning at low speeds, and the
theoretical computation studies carried out show the possibility of optimizing the energy indicators
of LIM, which will reduce electricity consumption, all other things being equal.

Keywords: linear induction motor, internal transport, monorail transport system,
greenhouses
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5 Bosnoroackuii MmynununanbHeii okpyr, Bonorma, Poccus

ABTOp, OTBETCTBEHHBIH 3a epenucKy: Anekcelr BacunbeBny Makiaxos, leon1906(@yandex.ru

Pedgepar. B crarbe paccMOTpeHBI BOIIPOCHI pa3BUTHS oTpaciu pacteHueBoicTBa AlIK
Bonoroackoit o6mactTi Ha COBpPEMEHHOM JTame. Y CTaHOBJIEHO, YTO OHAa Pa3BUBAETCS YCIICIITHO.
SABnsierca nuaepoM IO pa3sMepaM IOCEBHBIX IUIomaAed cpeau pernoHoB CeBepo-3amnagHoro
dbenepaibHOrO OKpyra. IlommepkuBaeT poOCT YPOKaWHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp W3
rojia B roJi NOCPEACTBOM YBEIMUEHUS U YIYUIIEHUS TEXHUUECKON BOOPYKEHHOCTH, UCIIOJIb30BAHUS
MUHEPAJIBbHBIX U OpraHMYeCKUX YAOOpEeHUM, yIydylIeHus MouB U Jpyroro. biaroxaps rpaMmoTHOMY
BEJCHUIO OTpPAcid HAacEJIeHHE pErHoHa OOECIEeYeHO NPOAYKTAMH pAcTEHUEBOJCTBA, a
00IIECTBEHHOE KUBOTHOBOJICTBO — KOPMaMH.

Knrwouesoie ciuoea: cejlbCKoe x03;n7cm60, Bonozoockas 06ﬂaCH1b, IKOHOMUKA,
pacmeHueeodcmeo, WCM@OI’HHOGO@CW!GO, paseumue

EFFICIENCY ANALYSIS OF THE CROP PRODUCTION INDUSTRY OF THE AGRO-
INDUSTRIAL COMPLEX OF THE VOLOGDA REGION
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Abstract. The article deals with a subject of the crop production industry development of
the agro-industrial complex of the Vologda region at the current stage. It has been established that it
is developing successfully. It is the leader in the size of crop acreage among the regions of the
North-West Federal District. It supports the growth of agricultural yields from year to year through
the increase and improvement of technical equipment, the use of mineral and organic fertilizers, soil
improvement and others. Thanks to competent management of the industry, the population of the
region is provided with crop products, and public animal husbandry is provided with feed.

Keywords: agriculture, Vologda region, economy, crop production, animal husbandry,
development
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Pedepar. B HacTosimee BpeMs ypOBEHb pPa3BUTHS TEPPUTOPUU TIPEICTaBIsACT CcOOOM
MHOTO()aKTOPHBIA TOKa3aTeNlb, KOTOPBIA BKIIOYAET B ceOS PsJl CTAaTUUECKUX W JUHAMHYECKUX
AJIEMEHTOB. B COBpEMEHHBIX YCIOBUAX TPAIULIMOHHBIE METO/IbI OLIEHKU HE BCET/Ia MPUCIOCOOIICHBI
JUiss  pabOTBl B YCIOBHUSIX OBICTPOMEHSIONICHCS  Cpellbl, TOCKOIbKY JaHHBIC JIOJDKHBI
0o0pabaThIBaThCSI B PEXKHME pPEATBbHOTO BPEMEHHM H3-32 HMX OBICTPOrO yCTapeBaHUS U
HEBO3MOXKHOCTH BCIIEICTBUE AITOTO NPUHUMATh HAa UX OCHOBE 3((EKTUBHBIC YIpaBIECHUYECKUE
pemienusa. Ha cerogHsiiHuil AeHb pa3BUTHE arpoNpOMBIILIEHHOTO KOMILIEKCa HEBO3MOXHO 0e3
MCIOJIb30BAaHUS COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH, TaKuX Kak TexHosoruu Big Data.
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Abstract. Currently, the level of development of the territory is a multifactorial indicator,
which includes a number of static and dynamic elements. In present-day conditions traditional
assessment methods are not always adapted to work in a rapidly changing environment, since data
must be processed in real time due to their rapid deterioration and in consequence the inability to
make effective management decisions on their basis. Today, the development of the agro-industrial
complex is impossible without the use of modern information technologies, such as Big Data
technologies.
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