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Pedepar. OnbiT npyMeHEHNs JIEKapCTBEHHBIX pacTeHni B KnTae HaCUMTBIBAET HECKOJIBKO
THICSIUENIETUH, B TpaaAulMOHHON kuTaiickoi meauuune (TKM) npumensiercs okono 12000 BumoB
pactenuid, u3 HuX 300 BUAOB JIE€KaPCTBEHHBIX PACTEHUI BBIPALIUBAIOT B KYJIBTYPE.

N3ydeHue JIeKapCTBEHHBIX PACTEHUM M3 TPAJULMOHHOW KHTAHCKOW MEIUIIMHBI MO3BOJIUT
palMoHaNbHO MOAOUPATh BUABI JUIA MX HMHTPOLYKIMM M KyJIbTHBHpoBaHUs B Poccum, a Tarxke
YBEJIMYUT apceHall JEKapCTBEHHBIX PACTEHUH U MpPEnapaToB Ha UX OCHOBE.

B pamkax corpyauuuectBa CankT-IlerepOyprckoro rocynapcTBEHHOIO —arpapHOro
yHHUBepcuTeTa ¢ HayuHo-ncciaenoBaTeIbCKUM MHCTUTYTOM TEXHHUYECKUX KylbTyp ChluyaHbCKOM
aKaJieMUU CeJIbCKOXO3SAHCTBeHHBIX Hayk (r. Usnay, Kuraiickas Haponnas PecnyGnuka) Obuin
MOJIy4€HbI ceMeHa (MepHKapIun) JUTYCTUKyMa KUTalcKoro. Bupl IMTyCTHKyMa MCTIONB3YIOTCS B
TpPaJIULMOHHBIX MeaulMHax Bocroka n B MenuuuHe ctpad 3anaaHoi Esponel. X npuMeHSIOT npu
TUIEPTOHUH,  HIIEMUYecKoW  OoJie3HM  cepAlla, OHHU  O0JlaJaloT  aHaIblIe3UPYIOIINUM,
AHTUPEBMATUYECKUM, YCIIOKAWBAIOIIUM, AHTUCENTUUECKUM JEHCTBUEM, YIyUHIAlOT LUPKYJISALUIO
KpOBH.

Llenpl0 HamMX HCCIENOBAHUN OBUIO H3ydeHHE MOPQOJOTHUECKUX M aHATOMHUYECKUX
0COOCHHOCTEH TUIOJOB JIMTYCTHKyMa Kkurtaiickoro (Ligusticum sinense Oliver, Apiaceae).
Mopdomnoruo 1 aHATOMHUIO IUIOJIOB HM3y4yalld Ha JKUBOM M (PUKCHPOBAHHOM B alE€TOAJIKOTOJIe
Marepuale.

[Inon nuryctukyma KUTalCKOTO AJIMNTHYECKHUH, ABYCEMSHHBIN, paclnaJarouiuiics Ha aBa
MepHKapnus (4acTH IUI0/a), CeMsl HE OCBOOOXIAaeTcs OT OKOJIOIUIOJHUKA. MepHukapnuu HMEroT
KOPUYHEBYIO OKpAacKy, HE CXKaTbl CO CIMHBI, CIIMHHAas CTOpPOHAa BBINYKJAasg C TPEMs, XOPOLIO
BBIPAKEHHBIMU, peOpaMu U I1ByMsI OOKOBBIMU. B pedpax mpoxoasar mpoBOASIIUE IMyYKH, B 3PENIbIX
IUIO/1aX OHU MOYTH HE MPOCMATPHUBAIOTCA. B 10KOMHKAX MeX/1y CIIMHHBIMU pedpamu jiexar mno 1-2
3(UpPHO-MACIISTHBIX KaHaJblla, Ha OOKOBOW cTOpoHEe — mo 2-3, Ha OpromHoi — 2-4. Kierkn
MIapEHXUMBbl OKOJIOIUIOAHUKA B 3pENIbIX IIOJAX CHABJIEHBI M CMSTHI. XOpOLIO COXPAaHSETCS HE
OJIPEBECHEBIINI 3H/IOKAPIINNA, CEMEHHAsI KOXKYypa.

HccnenoBanust  BbUIBHWIIM  crienuduyeckue  Mopdosiornyeckue W aHaTOMUYECKHe
ocoOeHHOCTH TI0A0B Ligusticum sinense, oTiuuaromue WX OT IPYyruxX BUAOB poma Ligusticum.
JlanpHele HCCIeN0BaHUs JMTYCTUKYMa KHUTAaWCKOIO IO3BOJIAT CYAWTh O IEPCHEKTUBE €r0
MHTPOAYKILIMH, BO3JEIIBIBAaHUSA U puMeHeHus B Poccnn.

Knroueswvie cnoea: nuzycmuxym, rekapcmeennvle pacmenus, nioo, cems, pebpo, mepuxapnutl,
nepuxapnuii, 3(UpHO-MAacIAHbI KaHAaley
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Abstract. The experience of using medicinal plants in China has several millennia, about
12,000 species of wild and cultivated plants are used in traditional Chinese medicine (TCM), of
which 300 species of medicinal plants are grown in culture.

The study of medicinal plants from traditional Chinese medicine will allow rational selection
of species for their introduction and cultivation in Russia and will increase the arsenal of medicinal
plants.

Within the framework of cooperation between the St. Petersburg State Agrarian University
and the Research Institute of Technical Cultures of the Sichuan Academy of Agricultural Sciences
(Chengdu, People's Republic of China), Chinese ligusticum seeds were obtained. Ligusticum species
are used in traditional medicines of the East and in medicine of Western Europe.

The purpose of our research was to study the morphological and anatomical features of the
fruits of Chinese ligusticum (Ligusticum sinense Oliver, Apiaceae). The morphology and anatomy of
fetuses were studied on live and fixed in acetoalcohol material.

The fruit of the Chinese ligusticum is elliptical, two-seeded, splitting into two mericarps. The
mericarps are brown in color, not compressed from the back, the dorsal side is convex with three
well-defined ribs and two lateral ones. Conducting bundles pass through the ribs, they are almost not
visible in mature fruits. In the hollows between the dorsal ribs there are 1-2 essential oil tubules, on
the lateral side — 2-3, on the abdominal side — 2-4. The cells of the parenchyma of the pericarp in
mature fruits are compressed and crushed. The seed rind, which is not lignified, is well preserved.

Studies have revealed specific morphological and anatomical features of Ligusticum sinense
fruits that distinguish them from other species of the genus Ligusticum. Further studies of Chinese
ligusticum will allow us to judge the prospects of its introduction, cultivation and application in
Russia.

Keywords: ligusticum, medicinal plants, fruit, seed, rib, mericarp, pericarp, essential oil channel
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CPABHUTEJBHASA OIIEHKA CEMEHHOM MPOJIYKTUBHOCTH COPTOB
KJIEBEPA JIYTOBOI'O B YCJIOBUSIX JEHUHI'PAJICKOH OBJIACTH
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Pedgepar. B panHoll cTaThe paccMaTpHUBAIOTCS BOMNPOCHI CO3JaHUS CEMEHHBIX IIOCEBOB
KJIeBepa JIyTOBOTO Pa3HBIX COPTOB NPH BBIPANIMBAHWUU B yCIOBUSX JIEeHMHTpajckol 0OIacTH Ha
JepHOBO-KapOoHaTHOM mouBe. [IpuBoaUTCS cpaBHUTENbHAsI OLIEHKA JBYX COPTOB OTEUECTBEHHOMU
ceneknuu — BonocoBckuit 86 u JIoOpsk 1 IByX COPTOB 3apyOeskHOo# cenekiuu — Jlectpuc u JlemmoH.
[ToceB uccrnenyeMbIx COPTOB MpoBeieH B cepeaune utoHs 2019 r. psaoBbiM crioco6oM, 6ECIIOKPOBHO.
Hopma BriceBa cocraBuia 7 Kr/ra. B ombiTe WM3y4eHBI HEKOTOPHIE arpOTEXHUYECKHE IMPHUEMBI:
WHOKYJISALUS CEMSH IITaMMOM YJIIbTPaCcTUM U MUHEpaJbHbIe y10OpEHUs, BHECEHHbBIE TTOBEPXHOCTHO
10 CO3JaHHOMY CEMEHHOMY IoceBy. OnpesiesieHue MoiIeBOi BCX0XKECTH CEMSIH U3Y4aeMbIX COPTOB
MO3BOJISIET ClIeJaTh BBIBOJI, YTO MHOKYJISIMS CEMSH HE OKa3aja MOJIOKUTEIbHOIO BIMUSHUSA U3-32a
3aCyIUIMBBIX YCIOBUH, IPUMEHEHUE ATOTO arponpremMa B SKCTPEMAJIbHBIX YCIOBUAX JaKe CHU3UIIO
3TOT MOKa3aTellb, HO MPH YIY4IIEHUH KOJOTHYECKOH 0OOCTAaHOBKH OHA MOJIOKUTEIBHO CKa3alach Ha
COXpPAaHHOCTH pacTeHUM Mmocie mnepe3uMoBKu. Tak, y copra BomocoBckuit 86 mpu o0paboTke
IITAMMOM T10JIeBasi BCXOKECTh cHU3MIach Ha 14%, y copta Jlo6psk — Ha 11%, y 3apyOeKHBIX COPTOB
— Ha 3-7%. Ormpenenenne COXpaHIEMOCTH PACTEHHM KiieBepa JjyroBoro BecHoit 2020 .
CBUJETENHCTBYET, HAOOOPOT, O MOJIOKHUTETLHOM BIUSHUU HHOKYJISIIIUM CEMSH: y BCEX M3y4aeMBbIX
COpPTOB 3TOT IOKAa3aTelb CYLIECTBEHHO MOBBICWICA, KpoMme c. JIecTpuC TOIaHACKOM CeNeKIHH,
KOTOPBIN U Ha KOHTPOJIE, ¥ IPU 00paboTKe YIbTpAaCTUMOM IOKa3aji caMble HU3KHUe rnokaszarenu:10 u
5%. N3mepenue BBICOTHI pacTeHUH KJIEBEPA TYTOBOTO CBUACTEIBCTBYET, UTO CAMBIM BEICOKOPOCIBIM
13 BCEX U3YUYaeMbIX COPTOB BhLACIIICS BomocoBckuit 86, KOTOPBIN MpeBbIIIai Ipyrue copta Ha 12—
16 cM, uTO crtocoOCTBOBAJIO B OOJNBIIEH MEPE K MOJIETAaHUIO PACTEHUH U B KOHEYHOM UTOTe CHU3UIIO
BCXOXECTh yOpaHHBIX ceMsH. K Tomy ke cieayeT OTMETUTh U ero (eHOPUTMHUKY KaK TUIHUYHO
no3aHectenoro copra. Copt JoOpsik xapakTepu3yercs Kak MEHEee POCIIbId U MEHee YPOKaHbBIN, HO
oOecrnieunBaronInii 6oiee KadyecTBeHHbIE ceMeHa. Vccnemyembie copTa 3apy0ekHOM CeNeKInU, XOTs
110 BCEM ITapaMeTpaM U He yCTyNaroT ABYM OT€YECTBEHHBIM, HO U3-3a PACTSIHYTOI'O CPOKA CO3PEBAHUS
HE COOTBETCTBYIOT CEMEHHOMY Ha3HaueHH0. Takum o0pa3oMm, MO pe3yibTaTaM JIBYXJIETHHX
uccienoBaHuil Beiaenuics copt JoOpsik, HarOosiee COOTBETCTBYIOIINN CEMEHHOMY Ha3HA4YEHHUIO.

Knroueesvie cnosa: cpasnumenvras oyenka, Kiegep 12060, omedecmseHuble u 3apybedxcuvie copma,
CceMeHHas npooyKmueHocmy, Jlenunepaockas obnacmo
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Abstract. The issues of creating seed crops of different varieties of meadow clover when
grown in the conditions of the Leningrad region on sod-calcareous soil were considered. The
comparative assessment of two varieties of domestic selection (Volosovsky 86 and Dobryak) and two
varieties of foreign selection (Lestris and Lemmon) had given. The sowing of the studied varieties
was carried out in mid-June 2019 in an ordinary way, without blood. The seeding rate was 7 kg / ha.
In the experiment, some agrotechnical techniques were studied: inoculation of seeds with the
Ultrastim strain and mineral fertilizers applied superficially according to the created seed sowing.
Determination of field germination of seeds of the studied varieties showed that seed inoculation was
not effective due to arid conditions, but had a positive effect on the safety of plants after
overwintering. Measuring the height of meadow clover plants indicates that the tallest of all the
studied varieties was VVolosovsky 86, which exceeded other varieties by 12-16 cm, which contributed
more to the lodging of plants and ultimately reduced the germination of harvested seeds. In addition,
its phenorhythmics should also be noted as a typically late-maturing variety. The Dobryak is
characterized as less tall and less productive, but providing higher-quality seeds. The studied varieties
of foreign selection, although in all respects they are not inferior to two domestic ones, but due to the
extended maturation period they do not correspond to the seed purpose.

Keywords: comparative assessment, Trifolium pratense, domestic and foreign varieties, seed
productivity, Leningrad region
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Pedepar. COanaHCHpOBaHHBIC 10361 MUHEPAIBHBIX yIOOPEHNUH, YCTAHOBICHHBIE OTIBITHBIM
yTeM, SBISAIOTCS — pelaroIuM  (GakTopoM  3((EKTUBHOTO M yCTOMUMBOrO  Pa3BUTHSA
BBICOKOIIPOYKTUBHOTO  3€pPHOBOTO arpoguroneHo3a. OOBEKTOM HUCCIEIOBAaHUN MOCTYKHUI
CEJIEKLIMOHHBIA MaTepua, NpeACTaBICHHBIA COPTaMU U JIMHUAMM SIPOBOTO TPUTHKAJIE Pa3IMYHOIO
sKosioro-reorpaguyeckoro mnpoucxoxaeHus. Llenp wuccnenoBaHuii — ycTaHOBUTH HaubOosee
HSKOHOMHMYECKH OIpaBJaHHbIE BapUaHThl NPUMEHEHUS YPOBHEH MHHEpaIbHOTO YIOOpEeHUs Hu
BBISIBUTH MX BIHMSHHE Ha MPOIAYKTUBHOCTH COPTOB SIPOBOTO TPUTHKAJIE B YCIOBUSX PecmyOnmku
Mapuit On. Onbitel npoBogwid B 2019-2020 rr. Ha omnbITHOM nosie Mapuiickoro HaydHo-
HCCIIEIOBATENIbCKOIO MHCTUTYTa, Ha JEPHOBO-IIOJ30JMCTON CpPEJHECYIVIMHUCTOW IIOYBE B
IBYX(aKTOPHOM OMbITE (COpTa, yPOBHU MUHEPATIBHOIO MUTaHUA). Y POKANHOCTH COPTOB TPUTHKAJIE
B ycinoBusax 2019 r. 6sma Ha 30-35% Huke, yeM B HauOosiee OJAronpusiTHOM IO YCIOBHSIM
yBinaxxkHeHus 2020 r. OgHako TeHACHLNS BIUSHUS YPOBHEH MUHEPAIbHOTO MUTAHUS HA BEJIUUUHY
dbopmupyeMOro yposkas, HECMOTpPS Ha pa3IMUYUMOCTh METEOYCIOBUM B TOJIbl MPOBEICHUS
HCCIeI0BaHM, OblIa CX0Kel. Y CcTaHOBIIEHO, 4yTo B cpenHeM 3a 2019-2020 rr. Ha HeynoOpeHHOM
¢one cenekunonnsie muHn KHUMCX 11, KHUMCX 9 u copt CaBBa HantmonanbsHOTO 1IeHTpa 3epHa
nmenn [LIL Jlykesaenko u copt [Joobpoe ®I'BHY BepxuneBomkckuii @AHIL ¢ ypokaliHOCTBIO
coorBercTBeHHO 3,17; 3,29; 3,00 1 2,89 1/ra nocroBepHO npeBbicin cTanaapT PoBus. Hanbonsmryio
3€pHOBYIO IIPOAYKTUBHOCTh COpTa TpPUTHKANE, 3a HCKIO4YeHueM copToB [loOpoe u 3aozepbe,
MPOAYLHPOBATN B BapuaHTe Ha (POHE OCHOBHOTO BHECEHHUS IOJ MPEANOCEBHYIO KYJIbTHBALUIO
NeoPsoKeo u mnpuxopHeBoit mnonkopMku Nszo B KymieHue. BrigcHeHo, uro copra J[loOpoe c
ypokaitHOCTBIO 4,27 T/ra 1 3a03epre 3,31 1/ra cenekunu BepxueBomkckoro ®AHII u PYII Hayuno-
npaktudyeckoro neHtpa HAH benapycu mno 3eminenenuto Haubosee NpPOMYKTHBHBI Ha (hOHE
ocHoBHOro BHeceHMsI Ne6oPsoKeo 1o NpeanoceBHy0 KyiabTHBaLUIO. [IpuMeHeHnE MUHEpalIbHBIX
ynoOpeHuil moj KyJbTypy SpOBOE€ TpPUTHKale B TOJbl MPOBEACHUS MCCIEAOBAaHUN ObLIO
9KOHOMUYECKHU BBITOIHBIM (Cce0ecTOMMOCTh OT 3,7 10 4,9 py6/kr 3epHa) u OuosHeprerudecku (K39
ot 2,1 10 7,6) BEICOKOOIPABIAHHBIM.

Knioueevie cnoea: sposoe mpumurxane, Ypo8HU MUHEPATbHO20 YOOOPEeHUs, YPOICAUHOCHb,
IKOHOMUYECKAs U OuodIHepeemuyeckas d¢hghekmugnocmu
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Abstract. Balanced doses of mineral fertilizers, established experimentally, are a decisive
factor for the effective and sustainable development of a highly productive grain agrophytocenosis.
The object of research was the selection material presented by varieties and lines of spring triticale
of various ecological and geographical origin. The purpose of the research is to determine the most
economically feasible options for the use of mineral fertilizer levels and to identify their impact on
the productivity of spring triticale varieties in the conditions of the Republic of Mari EIl. The
experiments were carried out in 2019-2020 on the experimental field of the Mari Research Institute,
on sod-podzolic medium loamy soil in a two-factor experiment (varieties, levels of mineral nutrition).
The yield of triticale varieties in 2019 was 30-35% lower than in the most favorable humidification
conditions in 2020. However, the trend of the influence of mineral nutrition levels on the value of the
formed crop, despite the diversity of weather conditions in the years of research, was similar. It was
discovered that, on average, in 2019-2020, on a non-windy background, the selection lines KNIISKH
11, KNIISKH 9 and the Savva variety of the National Grain Center named after P. P. Lukyanenko
and the Dobroye variety of the Verkhnevolzhsky FANTS FGBNU with a yield of 3.17, 3.29, 3.00
and 2.89 t/ha significantly exceeded the Rovnya standard. The highest grain productivity of the
triticale variety, with the exception of the Dobroye and Zaozerye varieties, was produced in the
variant against the background of the main application for pre-sowing cultivation of N60P60K60 and
root feeding of N30 in tillering. It was discovered that the varieties Dobroye with a yield of 4.27 t /
ha and Zaozerye 3.31 t/ ha of the selection of the VVerkhnevolzhsky FANC and RUP of the Scientific
and Practical Center of the National Academy of Sciences of Belarus for Agriculture are the most
productive against the background of the main application of N60P60K60 for pre-sowing cultivation.
The use of mineral fertilizers for the spring triticale crop, in the years of research, was economically
profitable (cost from 3.7 to 4.9 rubles/kg of grain) and bioenergetically (CEE from 2.1 to 7.6) highly
justified.

Keywords: spring triticale, mineral fertilizer levels, productivity, economic and bioenergy efficiency
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BJIMSTHUE T'MIPOTEJIEMA HA TIOKA3ATEJMN CTPYKTYPBI YPOXKAS 3EPHOBBIX
KYJbTYP B YCJOBUSAX MOJIEJIbHON NOYBEHHOM 3ACYXH «3ACYIIIHUK»
N B ITOJIEBBIX YCJIOBUSAX

Tarbana HukonaeBna JlannioBa
denepanbHOE rocy1apcTBEHHOE OI0/KETHOE HAYYHOE YUPEXKICHUE «ATpOpU3NUECKU Hay4YHO-
UCCIIEIOBATENbCKUM HHCTUTYT», [ paxknanckuii mip.,14, Cankr-IletepOypr, 195220, Poccus;
danilovatn@yandex.ru; http://orcid.org/0000-0001-6926-6155

Pedepar. OnHuM U3 BaXKHBIX [OKAa3aTeseil, ONPEEISIIONIMX YpPOKAWUHOCTh KYJIBTYpHI,
SIBIISICTCSI BEIMYMHA TPOMYKTHUBHOM KyctuctocTd. OHa HamOoiee TOABEpKEeHa KOJeOaHUsSM B
3aBHCHUMOCTH OT YCJIOBHUI BHEIIHEN Cpeibl, a TAKXKE SBJISIETCS HACIEICTBEHHON OCOOCHHOCTBIO COPTA.
B Bereranmonnom skcniepuMmente, nposeaeHHoM B 2015-2017 rr. B yCIIOBUSAX MOJICIBHON TOYBEHHOMN
3aCyXU «3aCyIIHHUK» U B MOJIEBBIX YCIIOBHSIX, CPABHUBAIM ITOKA3aTENIN CTPYKTYPhI YpOKasi 3epHOBBIX
KyJIbTYp (suMeHb, miieHuia). OnbIT ObUT 3aJI0KEH B BETETALIMOHHBIX COCYJax C JABYMs THUIIAMHU
rugporenei (kamueBass WM HaTpueBass oOcCHOBa). [uaporenb BHOCWICS TIOCIONMHO Ha TIIyOUHY
kopHeoOuTaemoro cinos (10-12 ¢cM) u Ha TmyOunHy 20-22 cM. BHeceHue ruaporenell B 3aCyNUTHBBIX
YCIOBUSX MO3BOJISIET 00ECTICUNTh JOMOTHUTEIbHBIHN 3a1ac BIIAry JUIs CEIbCKOX03SICTBEHHBIX KYIIBTYP
B «KPUTUYECCKHE» MEPUOJIBI pa3BUTHUS. J{JIs1 3epHOBBIX KYJIbTYP «KPUTHUECKUI» MEPHOA — OT (a3sl
KyIIeHus 10 ¢a3bl IBETEHUS U 0COOCHHO BO BpeMs (a3bl TpyOKoBaHHUA. DTO HanOoJiee OTBETCTBEHHBIE
(a3bl pa3BuTHs, Koraa GopMUpyeTCs KOJIOC, HEAOCTATOK BIIard B 3TU MEPHOABI MOKET 3HAYUTEITHHO
CHHM3UTbH YPOKaHOCTh. Y CTAHOBJIEHO, YTO BIUSHUE TUAPOTENS KaK B «3aCYIIHHUKE», TaK U B MOJIEBBIX
YCIIOBUSIX HamOoJee CYIIECTBEHHBIM OBLJIO Ha TaKHE MOKa3aTeNd, KaK MPOAYKTUBHAsI KyCTHUCTOCTD,
KOJIMUECTBO 3epeH B Kosoce v Macca 1000 3epeH, Ha o011ee KOJTMUECTBO paCTeHUN TUAPOTEITb BIUSHUS
HE OKa3bIBaJI. B ycrIoBHsIX MOIEIHHOM MOYBEHHOM 3aCyXHU «3aCyIIHUK» BCE TMOKA3aTeNd CTPYKTYPhI
ypokass OBLIM JIydIlle NMPH BHECEHUHM ruaporenss B cior 20-22 cm. ['maporenb, BHECEHHBIH B
KkopHeoOuTaeMblii cioi mouBsl (10-12 cM), BbICKIXal W HE JEHCTBOBAJl KakK BOJOYAEP KHBArOIIAst
MoYBeHHas1 100aBKa. B moseBbIX yCIoBHsIX BIUSHHUE TUAPOTeNs (B 3aBUCUMOCTH OT INTyOWHBI BHECEHHS )
3aBHCEJI0 OT METEOYCJIOBUH B BETCTAIMOHHBIA TEproJ. BBISBICHO, YTO HEJOCTATOK WM H30BITOK
BJIard B nepuoj GopMUPOBAHMS KOJIOCA OTPUIIATETIHLHO BIUSET Ha TIOKA3aTeN CTPYKTYPhI ypoxKas U
YPOKaHOCTh 3€PHOBBIX KYJBTYD.

Knrouesvie cnosa: cudpocenvb, npoOyKmueHas KyCmucmocms, YpPO*CAUHOCMb, NOYGEHHAs 3ACyXd,
AYMeHb, AP0BaAs NUeHUYa
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INFLUENCE OF HYDROGELS ON INDICATORS OF THE HARVEST STRUCTURE OF
GRAIN CROPS UNDER MODEL SOIL DRY "DRYER"™ AND IN FIELD CONDITIONS
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Abstract. One of the most important indicators that determine the yield of a crop is the value
of productive bushiness. It is most susceptible to fluctuations depending on environmental conditions,
and is also a hereditary feature of the variety. The vegetation experiment was carried out in 2015-
2017. Comparison of the indicators of the structure of the grain crops yield (barley, wheat) under the
conditions of a model soil drought and in the field. The experiment was carried out in pots with two
types of hydrogels (potassium and sodium base). The hydrogel was applied layer-by-layer to the depth
of the root layer (10-12 cm) and to a depth of 20-22 cm. The introduction of hydrogels in arid
conditions allows providing an additional supply of moisture for crops in the “critical” periods of
development. For cereals, the "critical™ period is from the tillering phase to the flowering phase and
especially during the booting phase. These are the most critical phases of development, when an ear
is formed; a lack of moisture during these periods can significantly reduce the yield. It was found that
the influence of the hydrogel both in the “dry” area and in the field was the most significant on such
indicators as productive tillering, the number of grains in an ear and the weight of 1000 grains; the
hydrogel had no effect on the total number of plants. Under the conditions of a model soil drought
"dry land", all indicators of the yield structure were better when the hydrogel was added to a layer of
20-22 cm. The hydrogel applied to the root layer of the soil (10-12 cm) dried out and did not act as a
water-retaining soil additive. In the field, the effect of the hydrogel (depending on the depth of
application) depended on the meteorological conditions during the growing season. It was revealed
that the lack or excess of moisture during the formation of an ear has a negative effect on the indicators
of the structure of the yield and the yield of grain crops

Keywords: hydrogel, productive bushiness, yield, soil drought, barley, spring
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BJIMAHUE BO3PACTAIOIIUX 103 A30TA HA TIPOAYKTUBHOCTD
U KAYECTBO 3EJIEHOM MACCBHI PEJIbKY MACJIMYHOM
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Pedepar. Penpka macnuunas (Raphanus sativus L. var. oleifera Metzg,) u3 cemeiictBa
Brassicacea sBiseTcsT  MaJoOpacHpOCTPAaHEHHOW  KyJIbTYPOH C  BBICOKHM  ITOTEHIIHAIOM
MPOAYKTUBHOCTH, 3€JICHOW MacCOM, UMEIOLIENH KOPMOBOE U CUAEPATBHOE 3HAUCHUE.
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B crartee mpencraBieHBl pe3yNbTATHl TOJEBBIX OINBITOB 10 H3YYCHUIO BIUSHUS
BO3PACTAIOIIUX JI03 MHHEPAIBLHOTO a30Ta Ha (pOHE HEM3MEHHBIX 1103 (pocdopa U Kalus B OTHOLICHUN
CTPYKTYPHBIX 3JIEMEHTOB M IPOAYKIIMOHHBIX mpoiieccoB Raphanus sativus L. var. oleifera Metzg.
copta Pagyra (k-8) B mpupoIHO-KITMMATHIECKHX YCI0BUAX JIeHMHTpaackoii oonactu. MccnenoBanue
MPOBOAMIIOCH Ha TeppuTopuu arpoduoctanimu PITTY um. A.W. I'epuena B noc. Beipunia. B onbite
NPUMEHSUIUCh yIOOpEHUs: aMMHayHas CeJIMTpa, MPOCTOM TIpaHyIMpOBaHHBINA cymnepdocdar u
cynbdar.

MopdomeTpuueckue u3MepeHHst U MPOAYKTUBHOCTh PEbKH OLIEHUBAINCH B (Da3e aKTUBHOTO
uBereHus: (ykocHod cmenocTt). KadecTBO Haj3eMHON Macchl OINPEAEsIOCh MO COJAEPKaHUIO
OCHOBHBIX 3JIeMeHTOB MuHepanbHoro murtanus — azora (N), docdopa (P20s) u xamus (Kz20)
1a00paTOPHO-aHATUTHIECKAM UCCIIEOBAHUEM I10 OOIIENPUHATON MeToIMKe. KomrmuecTBo HUTpaTOB
B 3€JCHOM Macce U3Mepsad MpH IOMOUIM HOHOCEIEKTUBHOIO HHUTPATHOIO 3JIEKTPoja
MOHOMETPHYECKUM METOJIOM.

Pe3ynbTaThl HcclieIOBaHUM OKA3alu, YTO POCTOBBIE MPOLIECCHI (BBICOTA PACTECHUMH, IJIOIIAIb
JMCTOBOM TIOBEPXHOCTH), 3€JieHas OuomMacca W HaKOIJICHHE abCOJIIOTHO CyXOro BelIecTBa B
HA/I3EMHBIX OpraHax PebKM MaKCUMAallbHO yBenuuuBaroTcs npu BHeceHud Niso Ha done PeoKeo.
JlanpHeiilee yBeNTUYEHUE 103 a30Ta MPHUBOAMIO K CHIKCHHMIO HCCIICOBAHHBIX IOKa3aTesei.
ConeprxaHre OCHOBHBIX 3JIEMEHTOB MUHEpAJILHOTO TUTaHus (a30t1a, hocdopa U Kajus) ONTUMAIBHO
B BapuaHTe NooPsoKeo. OHaK0 B OTHOIIEHUH KOHIIEHTPALMU HUTPATOB [TOKA3aHO, YTO IIPEBIIICHNUE
[TJIK nmpoucxoauT mpu TOCTHKEHUU MUHEpaabHOTro GoHa Bhite NeoPsoKeo.

Knroueswie cnosa: peovka macnuuuas, azomuuvle Y00OpeHus, npoOYKMUSBHOCMb, IKOHOMUUECKUL

agpgpexm
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THE EFFECT OF INCREASING NITROGEN DOSES ON
THE PRODUCTIVITY AND QUALITY
OF THE GREEN BIOMASS OF OILSEED RADISH
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Abstract. Oilseed radish (Raphanus sativus L. var. oleifera Metzg,) from the family
Brassicacea is a sparsely distributed crop with a high productivity potential of green biomass, which
has forage and sideral value.

As a results of field studies to study the effect of growing doses of mineral nitrogen against
the background of unchanged doses of phosphorus and potassium on the structural elements and
production processes of Raphanus sativus L. var. oleifera Metzg. variety Raduga/Rainbow (k-8) in
the natural and climatic conditions of the Leningrad region. The study was conducted on the territory
of the agrobiostation of the Herzen State Pedagogical University of Russia in the vil. Vyritsa. In the
experiment, fertilizers were used: ammonium nitrate, simple granular superphosphate and sulfate.
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Morphometric measurements and productivity of radish were evaluated in the phase of active
flowering. The quality of the aboveground biomass was determined by the content of the main
elements of mineral nutrition-nitrogen (N), phosphorus (P20s) and potassium (K20) by laboratory
and analytical research according to the generally accepted method. The amount of nitrates in the
green biomass was measured using an ion-selective nitrate electrode by the ionometric method.

The results of the studies showed that the growth processes (plant height, leaf surface area),
green biomass, and the accumulation of absolutely air-dry matter, in the aboveground radish organs
are maximally increased when Niso is introductioned against the background of PsoKeo. A further
increase in the dose of nitrogen on the options caused a decrease in the studied parameters. The
content of the main elements of mineral nutrition (nitrogen, phosphorus and potassium) is optimal in
the NooPeoKeo variant. However, with respect to the concentration of nitrates, it is shown that the MPC
is exceeded when the mineral background reaches above NeoPsoKaso.

Keywords: oilseed radish, nitrogen fertilizers, productivity. economic effect.
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Pegepar. IlpoOnema CHUCTEMHOro MpPOTHO3MPOBAHUS B  paMKax  KOHKPETHBIX
TEPPUTOPUAIBHBIX YTOJIUIl CEbXO3MPOM3BOANUTENIEH aKTyajdbHa JJsi COBPEMEHHOM Hayku H
MpakTUKU. B cTarbe paccMaTpuBaroTCs BO3MOXKHOCTH MCIIOJIB30BAHMSI HHCTPYMEHTOB CHCTEMHO-
CUTYaTHBHOTO MOJIEJIMPOBAHUS /ISl IPOIrHO3UPOBAHUS TUHAMUKH MPOIIECCOB B arpapHOM CEKTOpe
Ha OCHOBE MPOEKTHOTO MOAX0/1a.

B mpumensemoii HaMM CHCTEMHO-CUTYaTMBHON MOJENIM YHpaBlICHUS U OOecredyeHus
KauecTBa OJHUM M3 €ro 0a30BbIX AJIEMEHTOB BBICTYNAET «CHUTyalUs» B €AMHCTBE TPEX TPYMII
CTPYKTYPHBIX COCTAaBJISIFOIMX: KOHKPETHOM 3ajauM, yCIOBUM M cyObekTa ee BblogHeHMsA. [lon
CUTyalluell aBTOPbl MOHUMAIOT «HAUMEHBIIYIO, HEJIEIMMYI0 CHUCTEMHO-OPIaHM30BAHHYIO YacTh
NeSITeIbHOCTH, B KOTOPOM MpPOSBISIIOTCA BCE €€ OCHOBHBIE 3JIEMEHTHl B  I€JIOCTHOM
HETIOCPEJICTBEHHOM CBSI3M U B3auMozeicTBum» [ 1, 2].
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Ha 0a3e xo3siictB BosiocoBckoro paiiona JICHHMHTpaJackod oOiacté OBUIO 0OCIIEeIOBaHO
59473,12 ra, u3 Hux: 44437,88 ra — mamnu, 2971,42 ra — cenokocel, 12007,15 ra — mactouia u
56,69 ra — MHOTOJICTHHE HACAKICHHUSI.

AHanu3 COCTOSHUS KOJMYECTBEHHBIX M KAYECTBEHHBIX IIOKa3aTeleil arpoXuMHYeCcKOro
oOcienoBaHUSl TOYB BBIABUI HUX HEOAHOPOJHOCTh IO Xo3dicTBaM BosocoBckoro paiiona
JlennHrpaACKO 00IaCTH AJIs BCEX OLEHUBAEMBIX MHIEKCOB.

YcraHoBneHbl 0OMEHHasi KUCIOTHOCTb, COJEpXKaHUe MOABMKHOTO Gochopa u 0OMEHHOIro
KaJlusl, a TAK’K€ OPraHUYECKOro BEIIECTBA B IOUBAX HUCIIBITYEMbIX XO3SHCTB.

Mopaudukanuss UCXOTHOTO  METOAA  IOCJIEAOBATEILHOW  JUHAMHUYECKOW  OIICHKH,
MpeoKeHHas B IaHHOUM paboTe, MOXKET ObITh PEKOMEHI0OBaHa sl MPAKTUYECKOTO UCIIOJIb30BAHUS
Uil peanuzanuu nporpamMMmbl  pa3BuTus AIIK Ha pernoHaJlbHOM ypOBHE MPUMEHUTEIHHO K
KOHKPETHBIM TIOYBEHHO-KJIIMMATHYECKUM YCJIOBHUSIM C LEIbI0 MOBBIIEHUS IUIOJOPOAUS I0OYB,
Ka4yeCTBA M YPOKAaHHOCTH CEIIbCKOXO03MCTBEHHBIX KYJIBTYP.

Knrwoueswvie cnosa: acpoxumuueckoe obcredosanue, Memoowvl UCCIe008aHUsl, OYeHKA Kauyecmada,
n1000poouUe NOU8, CUCIMEMHO-CUMYAMUBHOE MOOETUPOBAHUE, NPOYECCHBIU NOOX00, NPOEKMHbLLL
nooxoo
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Abstract. The problem of system forecasting within the framework of specific territorial lands
of agricultural producers is relevant for modern science and practice. The article considers the
possibilities of using system-situational modeling tools to predict the dynamics of processes in the
agricultural sector based on the project approach.

In the system-situational model of management and quality assurance used by us, one of its
basic elements is the "situation™ in the unity of three groups of structural components: a specific task,
conditions and the subject of its implementation. The authors understand the situation as "the smallest,
indivisible systemically organized part of the activity, in which all its main elements are manifested
in a holistic direct connection and interaction™ [1, 2].

59 473.12 hectares were surveyed on the basis of farms of the Volosovsky district of the
Leningrad region, of which: 44 437.88 hectares of arable land, 2 971.42 hectares of hayfields, 12
007.15 hectares of pastures and 56.69 hectares of perennial plantings.

The analysis of the state of quantitative and qualitative indicators of agrochemical soil survey
revealed their heterogeneity in the farms of the VVolosovsky district of the Leningrad region for all the
evaluated indices.

The exchange acidity, the content of mobile phosphorus and exchangeable potassium, as well
as organic matter in the soils of the tested farms were established.
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The modification of the initial method of sequential dynamic assessment proposed in this
paper can be recommended for practical use for the implementation of the program for the
development of agriculture at the regional level in relation to specific soil and climatic conditions in
order to increase soil fertility, quality and yield of agricultural crops.

Keywords: agrochemical survey, research methods, quality assessment, soil fertility, system-
situational modeling, process approach, project approach
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Pedgepar. OObekTaMu HCCIENOBAHUMN SBISIOTCA TMOYBBI M PACTUTENbHBIE ACCOLMAIIUU
Tepcko-KymMcKkoil HU3MEHHOCTH — J€JIbTOBO-aJUIIOBHAIbHON paBHHMHBI CeBepo—3amagHoi 4acTu
[Ipukacnuss. BeicoTHBIE OTMETKM — OT MHHYC 28 M B OeperoBoil 30He a0 mioc 100 M B
KOHTHHEHTAJIbHON YacTh. Y pOBEHb 3ajieranus rpyHToBbIX BoJ — 0,2-1,5 M. PactutensHOCTh cTeHAS
ranodutHas, kod3pdunueHT ypmaxkuenus 0,3-0,5 ¢ yacToil MOBTOPSAEMOCTBIO 3aCyX, CyXOBEEB M
OeUIBHBIX  Oypb. WccnenmoBanusi mpoBoamnu  Ha  KouyOelickoit  OuocdepHoil  craHIMU
[Ipukacnmiickoro mHcTUTYyTa Omonormyeckux pecypcoB JPUIL[ PAH. Ilens wuccnemoBanuii —
orpeieieHne OMOT€OXUMUYECKHUX MTOTOKOB YIJIepoJia B Pa3IMYHBIX PACTHUTEIBHBIX aCCOIMALUAX U
TUNAX TOYB, pa3paboTka crmocoba yiydilleHus ero OallaHca B TPaBsHBIX AKOCHCTEMax Tepcko-
KymMmckoit Hu3menHoctu. Haunbonee nponyKTUBHON B YCIOBHSAX IMOJYINYCTHIHHM SIBISIETCS 371AaKOBO-
COJIIHKOBAsI PAcCTUTENIbHAs ACCOLMALMS HAa CBETJIO-KAITAaHOBOM IMOYBE, IJ€ YMCTOW NEPBUYHOU
nponykuu  (NPP) momyueno 55,45 1/ra. Bropylo W TpeThi0 TO3WIMH C TIOKA3aTEISIMH,
YCTYNANIMMU JIy4IIed MO0 MPOAYKTHBHOCTH accolMaiuu, cooTBeTcTBeHHO, Ha 30,0 u 43,5%,
SBIISIIOTCSL  9()eMEPOHTHO-TIOIBIHHO-3]1aKOBasi  aCCOIMAIlMsl Ha CBETJIO-KAIlITAHOBOM IOYBE W
3¢ eMeponIHO-TIONBIHHO-31aKoBasi Ha  COJIOHYaKke perpaadpoBaHHoM. Ha mectu  Tumax
JIETpaIMpOBaHHBIX 3AaCOJIEHHBIX IOYB U MOJ BCEMHU BOCEMbIO PACTHUTEIbHBIMH aCCOLMALUIMU
CKJIa/IbIBaeTCs monoxkutenbHbli 6ananc C-COz c mpeobnaganueM ctoka Haj smuccueit ot 0,04 1/ra
Ha COJIOHYAaKe KOpPKOBOM, 10 5,21 1/ra moj 37aKOBO-CONSTHKOBOM accolMaiieil Ha CBETIIO-
KamTaHoBod moyBe. CyIIECTBEHHBIM PE3EepPBOM YIyUIICHHs yTIEpOAHOro OanaHca B COJOHYAKaX
KOPKOBBIX SIBJIIETCS MX 30J0BO-aKKyMYJIATHBHAs MEIMOPALNS, CIOCOOCTBYIOLIAas CO3JaHUI0 HA UX
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MOBEPXHOCTH B T€UEeHHUE 7-8 JIeT TymycoBoro ropu3onTa. OH obecnieunBaeT cTok 6onee 2,5 m/ra C-
CO2B rom.

Knwuesvie cnosa: mun nousvl, pacmumenvHvle aACCOYUAYUU, YUCNAS NEPEBUYHASL NPOOYKYU,
2emepompogHoe Ovixanue, CMOK y21epood, SIMUCCUsL Yenepood, OANanc yenepood
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Abstract. The objects of research are the soils and plant associations of the Terek-Kuma
lowland-the delta-alluvial plain the Northwestern part of the Precaspian. Elevations range from minus
28 m in the coastal zone to plus 100 m in the continental part. The level of groundwater occurrence
is 0.2-1.5 m. The vegetation is steppe halophytic, the moisture coefficient is 0.3-0.5 with frequent
repetition of droughts, dry winds and dust storms. The research was carried out at the Kochubey
Biosphere Station of the Precaspian Institute of Biological Resources of the Russian Academy of
Sciences. The purpose of the research is to determine the biogeochemical carbon fluxes in various
plant associations and soil types, to develop a way to improve its balance in the grass ecosystems of
the Terek-Kuma lowland. The most productive in semi-desert conditions is the Cereal-saltwort plant
association on light chestnut soil, where 55.45 c/ha of net primary production (NPP) was obtained.
The second and third positions with indicators that are inferior to the best productivity of the
association by 30.0 and 43.5%, respectively, are the ephemeroid-wormwood-cereal association on
light chestnut soil and ephemeroid-wormwood-cereal association on a saline regraded. On six types
of degraded saline soils and under all eight plant associations, a positive balance of C-COz is formed
with a predominance of runoff over emission from 0.04 c/ha on the saline cortical, to 5.21 c/ha under
the cereal- saltwort association on light chestnut soil. A significant reserve for improving the carbon
balance in saline cortical is aeolian-accumulative reclamation, which creates a humus horizon on their
surface for 7-8 years by a natural — anthropogenic method, 5-7 cm thick and providing more than 2.5
c / ha of C-COz runoff per year. An essential reserve for improving the carbon balance in saline
cortical is their aeolian - accumulative reclamation, which contributes to the creation of a humus
horizon on their surface for 7-8 years. It provides a flow of more than 2.5 c/ha of C-CO2 per year.

Keywords: soil type, plant associations, net primary production, heterotrophic respiration, carbon
runoff, carbon emission, carbon balance
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JIOJATOJIETUE KOPOB I'OJIITUHCKOM ITOPOJIbBI
B 3ABUCUMOCTHU OT DOPEKTUBHOCTHU TPOU3BOJCTBA MOJIOKA

Ouabra KoncranTunoBHa BacuibeBa
Bcepoccniickuil Hay4HO-MCCIIEI0BATENbCKUI MHCTUTYT T€HETUKH U Pa3BEICHUS
CYJIbCKOXO3SIICTBEHHBIX KUBOTHBIX — uinan deaepanbHOro rocyAapCTBEHHOTO OI0IKETHOTO
HAay4YHOTO yupexaeHus «PeaepaabHblid UCCIEI0BATEILCKUM LIEHTP )KMBOTHOBOIcTBa — BMK
umenu akagemuka JI.K. OpHcray, moc. Jyoposuisl, 1. 60, r. [logonsck, MockoBckas o6i., 142132,
Poccus; vaciola@mail.ru; http://orcid.org/0000-0001-8361-8399

Pedepar. locTrkeHuto y05 KOPOB TOIIUTHHCKON Opoibl 9334 K MoJI0Ka ClIOCOOCTBOBAJIO
HCIOJIb30BAHUE JKUBOTHBIX HOBOM I'€HETUKH, IIPH 3TOM IPOHU30LLIO COKPALIEHHE BO3pacTa B OTeIax
(2020 r. cocraBmi 2,66 orena, 2,83 — 10 TUIEMEHHBIM 3aBojiaM | 2,47 — IO IIEMPEIIPOYKTOPam).
Jnist mpou3Bo/icTBA 32 Beto xkM3Hb 30000 Kr MOJIOKa CPOK MTPOM3BOACTBEHHOI'O HCIIOIB30BAHUS KOPOB
JOJDKEH OBITh yBenu4eH ¢ 2,5 no 3,5 makranuu ¢ mpou3BoAcTBOM Oosiee 15,0 kr mosnoka 3a 1 1eHb
xu3HU. [lo3TOMy HpoBeseHHE MOUCKOBBIX HCCIEIOBAHUN B CTaJax OTEUECTBEHHBIX MOMYJISLUN
TOJIITHHCKOTO CKOTa II0 BBIABICHHUIO (DAKTOPOB, OMPEEISIONINX ONTUMAIBHBIE CPOKH
MPOAYKTUBHOTO JIOJTOJIETHSI MOJIOYHBIX KOPOB C Pa3HbIM YpOBHEM 3((EKTUBHOIO MPOU3BOACTBA
MOJIOKa, SIBJISIETCSl aKTyallbHBIM. McciemoBanust poBeIeHB Ha BRIOOPKE M3 JAHHBIX JICKTPOHHBIX
6a3 4 xoszsiictB JleHuHrpaackoir obmactu mo 4272 xoposaM, BbIOBIBIIMM 3a 2015-2019 rr. B
pe3yibTaTe MpPOBEIECHHBIX HCCIEIOBAHUI BBISBICHO, YTO JKEIATEIBHOTO YPOBHS TOXH3HEHHOM
NpOoAYKTUBHOCTH B 30 ThIC. KT MOJIOKA MOKET JIOCTUTHYTh OOJIbINasi 0JIsI KOPOB € yJI0eM Ha 1 JeHb
xu3HH O6osee 15,00 kr (ot 86,8 mo 100,0%) mipu Bo3pacte ux BoIObITUS OoJiee 4,0 otena. bonbimmas
OTHOCHUTEJNIbHASL YHMCIEHHOCTh KOpPOB € Bo3pacToM l-ro otena ot 24,0 mo 26,9 mec. Takxke
cocpeoToueHa B 2-X 3P PEeKTUBHBIX KIaccax Imo yAor Ha 1 jeHs xwu3nu ot 15,01 xr u 6osree — 68,9
u 77,3% coorBercTBeHHO. Hambosiee BBICOKONPOAYKTUBHBIE U 3()()EKTUBHBIE MO MPOU3BOJCTBY
MOJIOKa KOPOBBI UMEIOT CyTOUYHBIHN yo# 1o 1-ii maktamuu cBeime 30,0 kr monoka. Takum oOpazom,
IIPU TPOBEJICHUH CENEKIIMOHHONW pabOThl B HANpPaBJICHUH MOBBIMIEHUS 3()(HEKTUBHOCTH MOJIOYHOTO
CKOTOBO/JICTBA Ha YPOBHE CTaJa HEOOXOJUMO OCTABJIATH B CTa/le KOPOB C CYTOUYHBIM YyA0eM 1o 1-i
naktauuu cBbime 30,0 KT MOJIOKa M CO3/1aBaTh YCIOBHS KOPMJICHHUS M COZEpIKaHUs, HEOOXOAUMBIE
TUTSL MIX TIPOM3BOJICTBEHHOTO MCTIOJIB30BAHUS KaK MUHIMYM J10 4-T0 oTena.

Knroueswie cnosa: ()0ﬂ20ﬂemue, Sde)eKmuBHOCWZb np0u360()cm6a MOJIOKA, 20JTUMUHCKAA nopoda,
NOJNCU3BHEHHAA npoc)meueHocmb, eospacm 1-20 omena
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s dextuBHOCTH TIpom3BoACcTBa Mosioka// M3Bectusi Cankr-IlerepOyprckoro rocyaapcTBEHHOTO
arpapHoro yauBepcureta. — 2021. — Ne 3 (64). — C. 66-75. doi: 10.24412/2078-1318-2021-3-66-75
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LONGVITY COWS OF THE HOLSTEIN BREED DEPENDING ON THE EFFICIENCY
OF MILK PRODUCTION
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Abstract. The use of new genetics of animals contributed to the achievement of milk yield of
Holstein cows of 9334 kg of milk, but at the same time such indicators as the age at calving are
decreasing (on average in 2020 it amounted to 2.66 calving, 2.83 for breeding plants and 2.47 for
breeding producers) [1]. For the production of 30,000 kg of milk over a lifetime, the period of
production use of cows should be increased from 2.5 to 3.5 lactation with the production of more than
15.0 kg of milk for 1 day of life [6]. Therefore, conducting exploratory studies in the herds of domestic
populations of Holstein cattle to identify factors that determine the optimal terms of productive
longevity of dairy cows with different levels of effective milk production is relevant. The research
was carried out on a sample from the data of electronic databases of 4 farms of the Leningrad region
for 4272 cows that were retired in 2015-2019. As a result of the conducted studies, it was revealed
that a large proportion of cows with a milk yield of more than 15.00 kg (from 86.8 to 100.0%) for 1
day of life can reach the desired level of lifetime productivity of 30 thousand kg of milk at the age of
their retirement of more than 4.0 calves. A large relative number of cows with the age of the 1st
calving from 24.0 to 26.9 months is also concentrated in 2 effective classes for milk yield for 1 day
of life from 15.01 kg or more-68.9 and 77.3%, respectively. The most highly productive and efficient
cows for milk production have a daily milk yield for the 1st lactation of more than 30.0 kg of milk.
Thus, when carrying out breeding work in the direction of increasing the efficiency of dairy cattle
breeding at the herd level, it is necessary to leave cows with a daily milk yield for the 1st lactation
over 30.0 kg of milk in the herd and create the feeding and maintenance conditions necessary for their
production use at least until the 4th calving.

Keywords: longevity, milk production efficiency, holstein breed, lifetime productivity, age of the 1st
department
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Pedepar. B craThe npoBeieHO CpaBHEHHE BEJTMYMH YTIIOB CTUOAHUS MTEPETHIX KOHEYHOCTEH
U 1IeH KepeOlIoB-IPOU3BOAUTENEH TONUTHHCKON U TPAaKEHEHCKON MOpOJIbl BO BpeMs IMpbDKKa Ha
cBoOose. IlomydeHHble NaHHBIE CPABHUBAIMCH MEXKAY COOOM C IENbI0 BBIBICHHUS 3aMETHBIX
OTJINYUH.

ABTOpBI OTMEUAIOT, YTO B HACTOSIIEE BpPEMS B Hallel CTpaHE HEBO3MOYKHO IOIYYHUTb
MOJIHOLICHHON OIIEHKHM TPAaKEHEHCKOM JIOMIa[H B CIIOPTE M3-3a OTCYTCTBUSl CUCTEMBI MOJArOTOBKH
MOJIOZIBIX JIOIIA/IEH U HEJAOCTATOYHOI'O Pa3BUTUSI KOHHOI'O CIIOPTA.

JImgupyromeld mopoaoM I KOHKypa B MHPOBOM PEUTHMHIE€ OCTAETCS TOJIIITHHCKAS,
MEPUOINYECKH €€ JHIEPCTBO MBITAIOTCA OCIOPUTH OENMBbIUHCKast M OJIbACHOYPrcKas KOHKYpPHBIC
rpymmsl [7,8,9]. I[ToaToMy Mozenb MpbhKKa TOJIMITHHCKOW JIOMIATW Ha CBOOOJE MOXKET CIY>KHUTh
UJIeaJIOM JUUIsl CPAaBHEHUS C TEXHUKOM NMPBIKKA JPYTUX HOPOI.

Tpakenenckass mopoja B OOJNBIIOM KOHKype B IIOCIHEAHEE BpeMs MPAKTUYECKH He
BCTpPEYAETCs, 32 UCKIIOYEHUEM JINTOBCKUX TPAKEHOB, NPOAAHHBIX B Pocchio yke MMEIIMMU
CTapTOBBIN OMBIT, TAKUX Kak Xaptymac, @uarac u gpyrue. Takoe MoiaokeHue Jes1 CHUKAET UHTEPEC
K MOpoJie U OECIIOKOUT KOHHO3aBOJYHMKOB, KOTOPhIE HE MOTYT ONMHPAThCS Ha PE3yJIbTAaTUBHOCTD
CBOMX IPOM3BOJIUTENEHN B KOHKYpE. B 3TOM cuTyalum cpaBHEHUE TEXHUKU NPBIKKA TPAKEHEHCKUX U
TOJIITUHCKUX JKEePEOLIOB MOXET CTaTh MOJCHOPhEM JUIsi KOHHO3aBOAYMKOB KaK OIpPEJEICHUE
KauecTBa CBOEH paboThl U pa3pabOTKU CTPATETUH CENEKLIUU B Oy IyIIEM.

Mpbl 4acTo HEAOBOJIBHBI HAallMMHM CHOPTCMEHAMHM — M TEXHHMKA y HUX HECOBEpIICHHA, U
METO/Ibl TTOJITOTOBKU YCTapelu, U MOPaJIbHO-BOJIEBbIX KauecTB He xBaTaeT. OpHako Ooblas 10s
BUHBI 3a UX HEyJauu NaJaeT UM Ha CIELUAIMCTOB KOHHBIX 3aBOJIOB, PYKOBOJUTENIEH OTpaciH,
YUEHBIX-CEJIEKIIMOHEPOB, MPU3BAHHBIX COBEPIIEHCTBOBATh CHOPTHUBHBIE KAYECTBA IOIYKPOBHBIX
nopoa. lleneHanpaBneHHas celeKUUs MO CHOPTHUBHBIM KauyecTBaM IIOCTENIEHHO BHEAPSAETCS B
MPaKTUKY KOHHBIX 3aBOJIOB.

CocTosiHHE U YpOBEHb Pa3BUTHSI OTPACIU B 3TUX KOHHBIX 3aBO/IaX HEPA3phIBHO CBS3aHBI C
3ampocaM KOHHOTO croprta. To ecTh cyap0a KOHHOTO CIIOpTa BO MHOTOM 3aBHUCUT OT KadyecTBa
MPOYKIMH MOJTYKPOBHOIO KOHHO3aBO/ICTBA.

Hanuuue B cetu MaTepHeT poTorpaduii rommruHCKUX xepeOLioB-Tipon3BoauTeneil B hopme
OTKPBITHIX JJAHHBIX JTAIOT BO3MOXKHOCTh OIICHUTh TEXHUKY MPBDKKA MO OCHOBHBIM yTJIaM CTHOAHUS
[IEU U KOHEYHOCTEM.

Kntouesvie cnosa: mpaxenenckas — nopooa,  2OMUMMUHCKAA — nopooa, — dicepebey-
npou3o0Umenb, MexXHUKAa NPbIHCKd, Y20l C2UDAHUS KOHEeYHOCMell, Y20l 3ambliKd

HurupoBanue. AnekceeBa E.U., lopodeea A.B., [Tonobaesa H.B. CpaBHeHue momenu
MpBDKKA JKepeOlIOB-TIPOM3BOUTENCH TpPaKeHEHCKON mopoasl Poccur M TOMMITHUHCKOW MOPOJIBI
I'epmanuu // Usectus CaHkt-IleTepOyprckoro rocygapCTBEHHOTO arpapHOro YHHBEPCUTETA. —
2021. — Ne 3(64). — C. 76-83. doi: 10.24412/2078-1318-2021-3-76-83
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COMPARISON OF THE JUMP MODEL OF STALLIONS-PRODUCERS OF THE
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Abstract.The article presents the results of a comparison of flexion angles of the forelimbs
and neck of stallions of Holsteiner and Trakehner breeds during free jump.

Data obtained were compared with each other in order to identify noticeable differences.

The authors note that currently in our country it’s impossible to get a full assessment of
Trakehner horse in the sports due to lack of a system for training young horses and insufficient
development of equestrian sports.

The Holstein breed remains the leading breed for show jumping in the world ranking, from
time to time the Belgian and Oldenburg show jumping groups try to challenge its leadership [7,8,9].
Therefore, the model of the Holstein horse jumping at freedom can serve as an ideal for comparison
with the jumping technique of other breeds.

The Traken breed has hardly been found in the big show jumping lately, with the exception
of Lithuanian traken sold to Russia with already starting experience, such as Khartumas, Fiatas and
others. This state of affairs reduces interest in the breed and worries horse breeders who cannot rely
on the performance of their producers in show jumping. In this situation, a comparison of the jumping
technique of Trakenen and Holstein stallions can be of help for horse breeders, as well as determining
the quality of their work and developing a breeding strategy in the future.

We often scold our athletes — their equipment is imperfect, their training methods are outdated,
and there are not enough moral and volitional qualities. However, a large share of the blame for their
failures also falls on specialists of horse factories, industry leaders, breeders, scientists who are called
upon to improve the sporting qualities of half-breeds. Purposeful selection based on athletic qualities
is gradually being introduced into the practice of stud farms.

The state and level of development of the industry in these stud farms are inextricably linked
with the demands of equestrian sports. That is, the fate of equestrian sports largely depends on the
quality of semi-blood horse breeding products.

The availability of photos of Holstein stallions on the Internet in the form of open data makes
it possible to evaluate the technique of jJumping at the main angles of bending the neck and limbs.

Keywords: trakenen breed, Holstein breed, breeding stallion, jJumping technique, limb flexion
angle, occipital angle
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MNOBBIINEHUE D®®EKTUBHOCTHU NEPEBO3KHU PYJIOHOB JIBHOTPECTbBI
HA IIPUMEPE 00O «YTOPI'OILIICKHUH JIbHO3ABO/» HOBI'OPOJICKOM OBJIACTH
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Pedepar. JI€H-pmonryHen B CHUIly €rO YHUKAQJIBHBIX CBOMCTB IIO-IIPEXKHEMY SBIACTCA
Ba)KHEHIIEH CeJIbCKOXO3SICTBEHHON KyJbTypoil st Poccun. DKoHOMHUYECKHE MOKa3aTelu
IIPOM3BOJICTBA JIbHA-JIOJTYHIIA BO MHOI'OM 3aBUCST OT YOOPKH, Ha JOJIO KOTOPOW MPUXOIUTCS JI0
70% ot Bcex Tpyao3arpar. 3aKJIIOUUTENbHBIM 3TanoM yOOpOUHBIX paboT SBJISETCS Omepanus 1o
TPAHCIIOPTUPOBKE PYJIOHOB JIBHOTPECTHI K MECTY CKJIaJAMpOBaHMs M XpaHeHus. B crarbe
MpOaHaIU3UPOBaHbl TPAHCIIOPTHHIE CPEACTBA, IPUMEHIEMbIE TIPU IEPEBO3KE PYJIOHOB JIbHA.

AHanu3 okKasai, 4To TPaKTOPHbIE MPULETHI Pa3IMYHBIX MapOK, aBTOMOOMIIBHBIN IPY30BOi
TPAHCIIOPT, UCIIOJIB3YEMBIE MTPH TPAHCIIOPTUPOBAHUY, HE MPUCIIOCOOIEHBI JIsl IEPEBO3KH PYJIOHOB,
T.K. PasMepbl Ky30BOB IO3BOJIAIOT 3arpy3uTh MX Tojabko Ha 50-60% rpy3onoabEmMHOCTH. DTO
MIPUBOJIUT K CYILIECTBEHHOMY POCTY CTOMMOCTH MEPEBO3KHU JILHOCHIPHSI HA IbHO3aBO/Ibl, UYTO CHUXKAET
JOXOJHOCTb OTpaciii. B cBsi3u ¢ TeM, 4TO GOJNBLUIMHCTBO MOJIEH PacoiI0kKEeHO Ha paccTosHuM 15-35
KM OT JIbHO3aBOJa, TO IpPH HHU3KOH NPOU3BOAUTEIBHOCTH TPAHCHOPTHBIX CPEACTB PYJIOHBI
JBHOTPECTHI JI0JIT0€ BpeMsl HaXOAATCS IMOJI BO3JEHCTBUEM aTMOC(HEPHBIX OCAIKOB M HOpTATCs. B
HacTosIIee Bpems JJis MEepPeBO3KU PYJOHOB CEHA, COJIOMBI U JbHAa PEKOMEHIYETCs MPUMEHEHHE
caMo3arpy’kKarouxcst CreaTn3uPOBaHHbBIX TPAHCIIOPTHBIX CPE/ICTB, MO3BOJISIOLINX BEICBOOOINUTH
MOTPY3UYUKH C Pa3IMYHOM BMECTHUMOCTBIO pyJOHOB. OHHU BBINOJHSIOT CaMO3arpy3ky H
TPAHCIIOPTUPOBAHUE PYJIOHOB C IMOCIEAYIOIIEH caMOpas3rpy3Koll MX B MecTax XpaHeHus. OmHako
3¢ ()EeKTUBHOCTh HCIIONB30BAHUS CHEIUAIU3UPOBAHHBIX CaMO3arpy>KalolIuXcsi TPaHCIOPTHBIX
CPEJICTB OTPAHUYUBAETCS PACCTOSIHUEM IIEPEBO3KH, UTO BayKHO JUISl JAHHOTO MPEATIPUSATHS.

Hcxons u3 GuHAHCOBBIX BO3MOXKHOCTEH MPEANpUATHS, PACCMOTPEHBI TEXHOJIOTHH cOopa,
NOTPY3KH U TPAHCHOPTUPOBKH PYJOHOB JbHOTpeCThl. OmpenesneHbl IMyTH IOBBIIICHUS
3(PEKTUBHOCTH CYIIECTBYIOIIETO CIOCO0a MEPEeBO3KH PYJOHOB. [IpenoskeHo yCTpOWCTBO ISt
no100pa U TPAHCIIOPTUPOBKHU PYJIOHOB JIbHA K MECTaM MOTPY3KH, IPUMEHEHHE KOTOPOTO MO3BOJISIET
CHU3UTH 3aTPaThl JEHEKHBIX CPEICTB HAa TPAHCIIOPTHUPOBKY PYJIOHOB, COKPATUTh YUCIIO IPOE3/10B MO
TIOJIFO ¥ CHU3UTH YIIJIOTHEHUE TIOYBBI.

Knwueevie cnoea: néu-ooncymney, avHompecma, YOOpKa, pYIOH, NOSPY3Kd, Nepeso3Kd,
MPancnopmuoe cpeocmso


http://orcid.org/0000-0000-0000-0000

TEXHHUYECKHUE HAYVKH: IPOLECCHI U MAIIHHbI ATPOUHXEHEPHBIX CUCTEM 85
ENGINEERING SCIENCE: PROCESSES AND MACHINES OF AGRO ENGINEERING SYSTEMS

HutupoBanne. HoBukoB M.A., IlaBnoB C.b. [loBblieHne 3¢¢eKTUBHOCTH NEPEBO3KHU PYJIOHOB
apHOTpecThI (Ha mpumepe OO0 «YTopromickuii sHO3aBO» HoBropojckoit odmactu) // M3Bectus
Cankr-IlerepOyprckoro rocyrapcTBeHHOro arpapHoro yuusepcureta. — 2021, — Ne3 (64). — C. 84-92.
doi: 10/24411/2078-1318-2021-3-84-92

IMPROVING THE EFFICIENCY OF TRANSPORTATION OF FLAX ROLLS ON THE
EXAMPLE OF LLC "UTORGOSH FLAX FACTORY" OF THE NOVGOROD REGION

Mikhail A. Novikov?, Sergey B. Pavlov?
1St. Petersburg State Agrarian University, Peterburgskoye Shosse, 2, Pushkin, St. Petersburg,
196601, Russia; mihanov25@rambler.ru; http://orcid.org/0000-0002-6349-1842
2 Novgorod State University named after Yaroslav the Wise, Bolshaya St. Petersburgskaya, Veliky
Novgorod, 41, 173003, Russia; sergeypavlov58@yandex.ru; http://orcid.org/0000-0003-1866-1651

Abstract. Fiber flax due to its unique properties is still the most important crop for Russia.
The economic indicators of the production of fiber flax largely depend on harvesting, which accounts
for up to 70% of all labor costs. The final stage of harvesting is the operation of transporting flax rolls
to the place of storage. The article analyzes the vehicles used in the transportation of flax rolls.

The analysis showed that tractor-trailers of various brands, road trucks used in transportation
are not adapted for the transportation of rolls, because the dimensions of the bodies allow them to be
loaded only at 50-60percentage of the carrying capacity. This leads to a significant increase in the
cost of transporting flax raw materials to flax factories, which reduces the profitability of the industry.
Due to the fact that most of the fields are located at a distance of 15-35 km from the flax factory, then
at a low distance Performance of vehicles rolls flax for a long time are under the influence of
precipitation and deteriorate. Currently, the use of self-loading specialized vehicles is recommended
for the transport of rolls of hay, straw and flax, allowing the release of loaders with different roll
capacities. They perform self-loading and transportation of rolls with their subsequent self-unloading
in storage areas. However, the efficiency of the use of specialized self-loading vehicles is limited by
the distance of transportation, which is important for the enterprise.

Based on the financial capabilities of the enterprise, the technologies of collection, loading
and transportation of flax rolls are considered. The ways of increasing efficiency of the existing
method of transportation of rolls are defined. A device for the selection and transportation of flax
rolls to loading points is proposed, the use of which allows reducing the cost of money for the
transportation of rolls, reducing the number of passages through the field and reducing soil
compaction.

Keywords: flax, flax, cleaning, roll, loading, transportation, vehicle.
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3AKOHOMEPHOCTH U3BMEHEHUS DKCILTY ATAIIMOHHBIX IOKA3ATEJEN
IHOYBOOBPABATBIBAIOIIEI'O ATPET'ATA CO CKOBOOBPA3ZHBIMHU PABOYUMU
OPI'AHAMMHU C TPAKTOPOM TATI'OBOI'O KJTACCA 3
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Pegepar. B TexHONOrusAX BO3LCIBIBAHUSA  CEIBCKOXO3AWCTBEHHBIX KYJIBTYp CaMbIM
SHEProeMKUM sBJIsieTcs: 00padoTKa MouBkI, ¥ Ha He€ mpuxoautces 35-40% sHepreTudeckux 3aTpat. s
CHIDKCHHS SKOJIOTHYECKOH Harpy3kd MOYBOOOpaOaTHIBAIOIINX arperaToB Ha OKPYXKAIOLIYIO Cpeny,
3allUThl TOYB OT MEpPEYIUIOTHEHHS M 3PO3HUH, B COOTBETCTBMM C 30HAIBHBIMU TPEeOOBaHMSAMH,
pa3pabaThIBAIOTCS HOBBIE YHEPrOA(PPEKTUBHBIE WIIH SHEPTOCOepPETarOIINe TEXHOIOTHH H TEXHUYECKUE
cpenctBa. OOBEKTOM UCCICIOBAaHWM SIBISUICS TouBooOpabarkiBatonuii arperat YKIIA-2,4 co
CKO0OOOpa3HBIMU PAabOYMMH  OpraHaMH JUIS CIUIOIIHOM TOBEPXHOCTHOW OOpaOOTKH TIOYBHI.
[IpeameToM wucciaeqOBaHMN SBSUIMCH SKCIUTyaTAllMOHHBIE IIOKA3aTeIM I0YBOOOPAOATHIBAIOLIETO
arperara co cko0000pa3HbIMU Pa0OOYMMHU OPraHaMU C TPAKTOPOM TAT0BOro kiacca 3. [Ipu nmpoBeneHnn
HCCIICZIOBAaHUM TPUMEHSUIMCh METOABl MAaTEMAaTU4YECKOTO MOJEIUPOBAHUS, TEH30METPUPOBAHMS
MOYBOOOPaOATHIBAIOIIETr0 arperara, aHajan3a U 0000IIEeHNs SKCIIEPUMEHTAIBHBIX JaHHBIX. HayuHyio
HOBH3HY DPa0OTBl MPEICTABISAIOT 3aKOHOMEPHOCTU HM3MEHEHMs HKCIUTyaTallMOHHBIX IOKa3zaTesen
MOYBOOOPaOATHIBAIOIIETO arperara MpH pa3InIHbIX CKOPOCTHBIX PEKHUMax ero (hyHKIMOHUPOBAHUSI.
B pesynbrare uccnenoBaHWi ObUIM ONpeNeNeHbl OCHOBHBIE 3aBUCHMOCTH AKCILTyaTallMOHHBIX
MOKa3aTenei, Takue Kak TArOBOE YCHIIME, KOI(QPHUIMEHT BapHallMM TATOBOTO YCWIIUS, TSTOBas
MOIIIHOCTh, IPON3BOIUTENILHOCTD, INTyOuHa 00paboTku nouBbl, TATOBbIA KII/I 1 ycroBHBIN TATOBBIM
KIIZI TpakTopa OT CKOpPOCTH ABMXKEHHUs MouyBooOpabaTsiBatomiero arperata MT3-2022+YKIIA-2,4.
OKCHEpUMEHTAIIBHO YCTAHOBJIEHO, YTO IPU BO3PACTAHWM CKOPOCTH JBMXKEHMs arperara ot 1,28 no
1,93 ero npousBoauTenbHOCTH yBenuumnaach ot 0,88 mo 1,33 ra/y, To ects Ha 50,8%, a Taroserit KI1J]
TpakTopa — ot 0,268 mo 0,455, To ects Ha 69,8%. [Ipu sTOM pacxon ToruBa Ha 1 ra 0OpaboTaHHOI
riomaay ymensinmwics Ha 11%. [lomydyeHHble sMnupHUYecKre 3aBUCHMOCTH B JlaibHeleM OymyT
WCIOJIb30BAHBI ITPHU BHIOOPE pAlIIOHAIBHBIX PEXKUMOB €T0 PadOTHI.

Knrouegwie cnosa: oopabomxa nouswl, nousooopabamuelearowuil acpecam, ckoboobpasuslii pabouui
op2aH, dIKCNIYyamayuonHvle noKasamenu
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CHANGE PATTERNS IN OPERATIONAL INDICATORS OF A SOILTILLAGE UNIT
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Abstract. In the technologies of cultivation of agricultural crops, the most energy-intensive
is soil tillage and it accounts for 35-40% of energy costs. In order to reduce the environmental impact
of tillage units on the environment, protect soils from over-compaction and erosion, in accordance
with zonal requirements, new energy-efficient or energy-saving technologies and technical means are
being developed. The object of research was a soil tillage unit UKPA-2,4 with bracket-shaped
working bodies for continuous soil surface tillage. The subject of the research was the operational
parameters of a tillage unit with bracket-shaped working bodies for traction class 3 tractor. During
the research, methods of mathematical modeling, strain measurement of the tillage unit, analysis and
generalization of experimental data were used. The scientific novelty of the work is represented by
the regularities of changes in the operational parameters of the soil tillage unit at different speed
modes of its operation. As a result of the research, the main dependences of operational indicators
were determined, such as traction force, coefficient of variation of traction force, traction power,
productivity, depth of tillage, traction efficiency and conditional traction efficiency of the tractor,
from the speed of movement of the tillage unit MTZ-2022+UKPA-2,4. It was experimentally
established that with an increase in the speed of movement of the unit from 1.28 to 1.93, its
productivity increased from 0.88 to 1.33 ha / h, that is, by 50.8%, and tractor traction efficiency —
from 0.268 to 0.455, that is, by 69.8%. At the same time, fuel consumption per 1 ha of treated area
decreased by 11%. The obtained empirical dependences will be used in the future when choosing
rational modes of its operation.

Keywords: soil tillage, soil tillage unit, bracket-shaped working body, operational indicators
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Pedepar. B crarbe mpencraBieHa KOHCTPYKLUS HU3MENBYAIOLIETO YCTPOMCTBA Ul 3€pHA
LEHTPOOEKHO-POTOPHOTO THMA U PACCMOTPEHO BIMSHHUE €ro KOHCTPYKTUBHBIX MapaMeTpoB Ha
BBIXO/IHBIE TIOKA3aTeNH, XapaKTepU3yIole ero padory. M3MenpueHne 3epHa Ha JAHHON yCTaHOBKE
OCYIIECTBIISIETCS MEXIY ABYMsI CMEXHBIMU JUCKAMH — BEPXHHUM (CTaTOp) C HOXKAMHM W HIKHUM
(pOTOp) C KOJIBLIEBBIMHU BBICTYIIAMH JUISI U3MENBbUYCHHS 3epHA. BT mocTaBieH MHOTO(aKTOPHBIN
SKCIIEPUMEHT MpU U3MENbUEHUHU suMeHs. B kadecTBe BapbUpyeMBbIX Ha JIByX YPOBHSIX (PaKTOPOB
MIPUHUMAJIUCH T0/Iauya 3€pHOBOI0 Marepuasa, 4acToTa BpalleHHs POTOpa, BEJIWYUHA OTKPBITUS
cenapupyolei MOBepXHOCTH, YUCIIO HOKEH Ha BHYTPEHHEM U BHEIIHEM KOJIblIe BEpXHEro aAucka. B
KAaueCTBE BBIXOJHBIX IMMAapaMETPOB MPHHUMAIUCh — TpedyeMas MOIIHOCTh Ha TPUBOJ pabouux
OpPraHOB M3MEIbUUTENS], TPOU3BOAUTENFHOCTh YCTAHOBKU M COOTBETCTBUE MOIYYaeMOro MpOayKTa
300TeXHUYECKUM TpeOoBaHMsIM. B pe3ynbTaTe 00pabOTKH MacCHBa JAHHBIX MOTYYCHBI aJJeKBATHBIC
MaTeMaTHYeCKHe MOJENH, B pe3ylbTaTeé UX aHaju3a YCTAHOBJIIEHA CTEMEeHb BIUSHUSA
paccMaTpuBaeMbIX MATH (PAKTOPOB HA BBIXOJHBIC IMOKA3aTeld. BEISIBICHO, YTO YBEIMYCHHUIO
SHEPTOMOTPeOJIEHUsT CMOCOOCTBYeT B HaWOOJIBIICH CTENEHM YBEIWYCHHE TOJa4yd 3€pHa,
YBEJIIMUYEHUIO MPOU3BOAUTEIHHOCTH — YMEHBIIICHHE YHUCTIa 000POTOB HUKHETO JUCKA, YBEIHUECHUIO
CoJIepKaHusl MbUIEBUIHON (paKIK — YBETUUYCHHE MTOAaYU U BEIMYMHBI OTKPBITHS cenapupyroen
MMOBEPXHOCTH Ha BEPXHEM JHCKE, YBEIMUYCHHUIO COJICpPKAHUS YACTHUIl JTUAMETpOM Oojee 3 MM —
yBEJIMUEHUE KOJIMYECTBA HOXKEW Ha BHYTpEHHEM Koublie BepxHero aucka. Haubonee BbIcOkue
KAaueCTBEHHBIC IOKa3aTenu paboThl pa3pabOTaHHOTO IEHTPOOESKHO-POTOPHOTO HM3IMETBUUTEINS
JOCTUTAIOTCSl TPU CIEAYIOIIUX KOHCTPYKTHBHBIX MapaMeTpax: Iojada 3epHa NpU 3HAYEHUSX
94aCTOTHOTO Mpeo0pa3oBaTens, YIPABIAIOMIEr0 pabOTON AIIEKTPOIBHUTATENS MUTATENs, JOJKHA
coctaBaTh 30 ['1r; wactoTa Bpamenus poropa — 1200 o6/cek; BenUuunHa OTKPBHITHS CEMapUpPYIOIIeH
MOBEPXHOCTU — 2,5 MM; KOJMYECTBO HOXKEM HAa BHYTPEHHEM KOJIbIE JUCKA — 3 IIT.; KOJUYECTBO
HO’KEW Ha BHEIIHEM KOJblIe Tucka — 18 miT.
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Abstract. The article presents the design of a grinding device for grain of centrifugal-rotary
type and considers the influence of its design parameters on the output parameters characterizing its
operation. Grain grinding on this unit is carried out between two adjacent disks — the upper (stator)
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with knives and the lower (rotor) with annular projections for grinding grain. A multifactorial
experiment was performed when grinding barley. The factors varied at two levels were the feed of
grain material, the frequency of rotation of the rotor, the size of the opening of the separating surface,
the number of knives on the inner and outer ring of the upper disk. The output parameters were taken
as the required power to drive the working bodies of the grinder, the performance of the installation
and the compliance of the resulting product with zootechnical requirements. As a result of processing
the data array, adequate mathematical models were obtained, as a result of the analysis of the models,
the degree of influence of the five factors under consideration on the output indicators was
established. It was revealed that the increase in energy consumption is most facilitated by an increase
in grain supply, an increase in productivity - a decrease in the number of revolutions of the lower
disk, an increase in the content of the dust-—like fraction —an increase in the supply and the size of the
opening of the separating surface on the upper disk, an increase in the content of particles with a
diameter of more than 3 mm - an increase in the number of knives on the inner ring of the upper disk.
The highest quality performance of the developed centrifugal rotary grinder is achieved with the
following design parameters: grain feed at the values of the frequency converter controlling the
operation of the electric motor of the feeder should be 30 Hz; rotor speed - 1200 rpm; the opening
value of the separating surface - 2.5 mm; the number of knives on the inner ring of the disc - 3 pcs.;
the number of knives on the outer ring of the disc - 18 pcs.

Keywords: grain grinding, rotor, knife, model, energy consumption, grinding quality
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NHHOBAIMOHHBIE TYTHU OBECIIEYEHUSA BE3OITACHOCTHU PABOT
B KOJOJAIAX U KN KECBOPHUKAX KAHAJIM3AIIMOHHBIX CUCTEM AIIK

Poman Biaaagumuposuu Illkpadak
«Cankr-IlerepOyprckuii rocy1apcTBEHHBIN arpapHblil YHUBEpCUTET», [leTepOyprckoe mocce, 1. 2,
r. [Tymkun, Cankt-IletepOypr, 196601 Poccuiickas @enepanus; e-mail: shkrabakrv@mail.ru

Pedepar. I[lpuBeneHsl pe3yiabTaThl MCCIENOBAaHMNA IO OOECHEUeHUI0 Oe30MacHOCTH
OTEPaTOPOB IMPHU BBHIMOJHEHUH PAa0O0T B KOJOJMILAX U KIKECOOPHHKAX KaHATU3AIMOHHBIX CHCTEM
AIIK. CooOmiaroTcst cBeleHUs O Yucie JeTalbHO TPAaBMHUPOBAHHBIX OMEPATOPOB MPHU BBHIMOJTHEHUN
yKa3aHHBIX pa0OT B Pa3JIMUHBIX BUJAX SKOHOMUYECKOH NesaTenbHOCTH, Bitovas AITK, npuuunas u
HWCTOYHUKH TpaBMUpoBaHUs. OTMeYaeTcsi, YTO OCHOBHBIMHU M3 HUX SBISIFOTCS OTPAaBIICHUS
OIepaToOpoB BPEIHBIMM Tra3aMHM (aMMHaK, CEpOBOJOPOJ, MeETaH, OKHCH YIJIEpoJa) H3-3a
HEJ0CTATOYHOM OYHMCTKH MPOCTPAHCTBA KOJOIEB U KIKECOOPHUKOB OT YKa3aHHBIX Ta30B IMepes
HavajgoM paboT. OOpalieH0 BHHMaHHE Ha HETIOJIHOE BBHINMOJHEHHE TPEOOBaHUI MO OpraHU3alud
Oe3omacHOCTH paboOT, a TakKe HEeIOCTaTKh B OOECIEUEHUU OIEepaTopoB CPEICTBAMU
WHIMBUIYalbHOM 3allUThl W CHacarelibHbIMU mosgcamu. HyXIamTcs B COBEpPUIEHCTBOBAHUH
MHCTPYKTaXH Ha paboyeM MecTe ¢ MOKa30M B KaueCTBE HANIOMHUHAHUS COJEP)KaHUSA U TMOPAIKa
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BBINTOJIHEHHSI OCHOBHBIX BUJIOB paboT MO TEXHUYECKOMY OOCITYKMBAHUIO UM YCTPAHEHHUIO OTKA30B
3JIEMEHTOB KAaHAJIU3alMOHHOIO KOJIOJLA WM KAaHAJU3alMOHHOM CHUCTEMBI B IEJIOM B IOJHOM
COOTBETCTBUM TPEOOBAHUAM TEXHOJIOTMYECKMX KapT Ha 3TU paboThl. BaxkHBl MeponpusaTus 1o
KOHTpPOJIIO YCBOEHHUSI ONEPAaTOpaMU HUTOTOB MHCTPYKTa)ka M €ro PEruCTpalid B YCTaHOBJIEHHOM
nopsiake. [{ng ycrpaHeHus (pakToB TpaBMHUPOBAHUS ONEPATOPOB MPHU BBINOJHEHHUH HEOOXOIMMBIX
paboT B KOJOAAX U KIKECOOPHUKAX Pa3sHOOOpa3HbIX OOBEKTOB IMPEI0KEHbl WHHOBAI[MOHHBIE
peleHus — crnocod M yCTpoicTBO Juisl obecrieueHust 0€30MacHOCTH ONEepaTOpPOB IMYTEM OYHMCTKU
KaHAJM3alMOHHBIX KOJIOJLEB U KIKECOOPHUKOB OT BpeAHbIX razoB. OTMeueHa HE0oOXOJUMOCThb
BBINOJIHEHUS B MOJIHOM O0BbEME OpPraHM3allMOHHBIX MEPOIPUATHH, ONpeaeIeHHbIX HOPMAaTUBHON
JOKYMEHTallMell M YyKa3aHHBIX B Hapsale-J0NyCcKe Ha paccMaTpuBaeMble palOOThl, BKJIIOYAs
BPEMEHHOW pexXUM pabOThl U OTAbIXa U HEOOXOJUMOCTh B HAJMUYUH JBYX CTPaXyIOIIMX Ha CIydan
HE0OXOIMMOCTH CPOYHOMU IBAKyaI[H ONIEPATOpa U3 KOJIOAIA WU )KHKECOOPHHKA.

Knwouesvie cnosa: Kkonooyvi, dacudicecOOpHUKuU, 6peonvle 2a3vbl, UHHOBAYUOHHBIN CHOCOO,
YCMPOUCMBO OUUCTNKU.
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INNOVATIVE WAYS TO ENSURE SAFETY WORKS IN THE WELLS
AND LIQUID MANURE COLLECTORS OF THE SEWERAGE SYSTEMS
OF AGRO-INDUSTRIAL COMPLEX

Roman V. Shkrabak
Saint Petersburg State Agrarian University, Peterburgskoe Shosse, 2, Pushkin, Saint Petersburg,
196601, Russia; shkrabakrv@mail.ru

Abstract. The results of studies on ensuring safety of operators during works in wells and liquid
manure collectors of sewage systems of agro-industrial complex are given. Information on the
number of fatally injured operators in the performance of these works in various economic activities,
including agro-industrial complex, causes and sources of injury, is reported. It is noted that the main
ones are poisoning of operators with harmful gases (ammonia, hydrogen sulfide, methane, carbon
monoxide) due to insufficient cleaning of the space of wells and liquid manure collectors from these
gases before the start of work. Attention is drawn to the incomplete fulfillment of the requirements
for the organization of work safety, as well as shortcomings in the provision of operators with
personal protective equipment and rescue belts. It is necessary to improve the training at the
workplace with the indication as a reminder of the content and procedure of the main types of
maintenance work and whether to eliminate failures of the elements of the sewage pit or sewage
system as a whole in full compliance with the requirements of the Job Instructions for these works.
Measures to control the assimilation by operators of the results of the briefing and its registration in
the prescribed manner are important. To eliminate the facts of injury to operators when performing
the necessary work in wells and liquid manure collectors of various objects, innovative solutions have
been proposed - a method and device to ensure the safety of operators by cleaning sewer wells and
collectors from harmful gases. It is noted that it is necessary to fully implement the organizational
measures specified in the regulatory documentation and specified in the work permit for the work in
question, including a temporary mode of work and rest and the need for two insurers in case of an
urgent need to evacuate an operator from a well or a liquid manure collector.

Keywords: wells, liquid manure collectors, harmful gases, innovative method, cleaning device
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