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Pedepart. VccnenoBanus Obutu mpoBeneHsl B 2018 — 2021 rr. OOBEKTOM UCCIICIOBaHHIA
CIYXWJ KHUIpPEH y3KOMMCTHBIN, wiu wuBaH-4aii (Chamerion angustifolium (L.) Holub),
JIEKapCTBEHHOE JMKOpACTYIIEE pacTeHHE, HMMEIOIee BecbMa IIMPOKHHM apeall Ha TEPPUTOPHUH
Poccuiickoit ®denepaiiuu v conpeaesnbHbiX cTpad. JJaHHbIA BUI OTJIMYAETCS BBICOKUM COAECPKaHUEM
psga OMOJOrMYECKH AKTHUBHBIX BELIECTB, MMEIOIIMX BBICOKYIO AHTHOKCHJIAHTHYIO aKTHUBHOCTb,
Onmarozmapss KOTOPBIM IIperaparthl Ha OCHOBE KHIpes Y3KOJHUCTHOTO TMPOSBISIOT CUJIbHOE
TEepaneBTUYECKOE JelcTBUE. B cTaThe NpeACTaBICHbl JaHHbIE MOHUTOPHHIA CYMMAapHOU
AHTUOKCHUJIAHTHON aKTMBHOCTHU PACTUTENILHOTO CBIPbSl M MPOJIYKTOB €ro MepepaboTKH, KOTOPYIO
OTIpEeAEIISIIN CIEKTPO(HOTOMETPUYECKUM METO/I0M, OCHOBaHHBIM Ha HHTUOMPOBAHUH ayTOOKHCIIECHUS
anpeHanuHa N Vitro. IIpoBemeHO cpaBHEHHE CYMMapHOH AHTHOKCHIAHTHOW aKTUBHOCTH
BBICYLICHHBIX JINCTHEB PACTEHUs, COOpPaHHBIX B (pa3y LIBETEHMs B pa3IMYHBIX MECTax apeaina,
PacrojIOKEHHBIX Ha TEPPUTOpUN ApXaHrenbckol, Bomoroackoi, JIeHnHrpanackoi, MockoBCKoil,
CsepunoBckoit, CmoneHckoi obnacteit, Pecniyonuku Kapenusi, Pecriybnuku Aunraii. Y cTaHOBICHO
BEeChbMa 3HAUUTEIIbHOE BapbUPOBAaHHME JIAHHOTO IOKa3aTelsl, 4YTO MOXET OBbITh OOYCIOBIEHO Kak
pa3zHooOpa3ueM MOYBEHHO-KIMMATUYECKUX (DAaKTOPOB, TaK M TEHETUYECKONW HEOIHOPOJHOCTHIO
nonyisinuii pacteHust. CyllleCTBEHHOE BapbUPOBAHHWE JAHHOIO IOKA3aTeNsd TAaKKE OTMEYEHO IS
pa3nuuHbIX (peHonornueckux (a3 pacTeHHs] B YCIOBHSX cTalnoHapHOW miomaaku. CymmapHas
AHTUOKCHUJIaHTHAsl aKTUBHOCTh BO3pacTaeT B Hayaje (a3bl LIBETEHHs, a 3aTeM CHMXKAeTCsl, IPUUEM
BapbUpPOBAaHUE STOr0 IMOKa3aTelsl OMOJOTMYECKON AaKTUBHOCTH B TEUYEHHME IepUoja BereTaluu
nocruraer 200%. IIpoBeneHo cpaBHEHME CyMMAapHOM aHTHOKCHIAHTHOW aKTUBHOCTH HEKOTOPBIX
MUILEBbIX MPOJYKTOB NEepepadOTKU KUIpEes Y3KOJIUCTHOTO, IMOCTYMAIOUIMX B TOPrOBYIO CETh.
VYcTaHOBIEHO, YTO BapbUpOBaHUE JaHHOTO mokaszatens mnpesbimaer 100%, 310 00ycioBiIeHO
pa3NUYMsIMM B TEXHOJIOTHSAX 3arOTOBKM U TEPepabOTKU ChIpbS M 3aTPyIHSET HOPMHUpPOBaHHE
noTpebsieHUsl TaKuX MPOAYKTOB B COOTBETCTBHHM C PEKOMEHIAIMSMHU CIIEHUAINCTOB B cdepe
nutanus. [lo pesynpTaTaM IPOBENEHHBIX HCCIENOBAHUN INPEAIOKEHA TEXHOJIOTUS M3TOTOBIICHUS
Pa3IMYHBIX MUIIEBBIX MPOJYKTOB, OCHOBAHHAs Ha CTAHJAPTU3AIMHU ChIPbS W HPOAYKTOB €ro
nepepadoTKU M0 YPOBHIO CYMMapHOW aHTMOKCHAAHTHON aKTUBHOCTH, YTO IO3BOJISIET HOPMHUPOBATh
UX NMOTpeOJIeHNEe B COOTBETCTBUU C HAYYHBIMH PEKOMEHAALIUSIMH.
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Abstract. The studies were carried out in 2020-2021. The fireweed or great willow herb,
Chamerion angustifolium (L.) Holub), a medicinal wild plant with a very wide spread on the territory
of the Russian Federation and neighboring countries, served as the object of our research. This species
is characterized by a high content of a number of biologically active substances with high antioxidant
activity, due to which preparations made on its base show a strong therapeutic effect. The article
presents monitoring data concerning the total antioxidant activity of plant raw materials and products
of its processing which was determined by spectrophotometric method based on the inhibition of
adrenaline autoxidation in vitro. A comparison was made by the total antioxidant activity of dried
plant leaves collected during the flowering phase in different areas of the areal located on the territory
of the Arkhangelsk, Vologda, Leningrad, Moscow, Sverdlovsk, Smolensk regions, the Republic of
Karelia, and the Republic of Altai. A very significant variation in this indicator has been established,
which may be caused due to both the based diversity of soil and climatic factors and the genetic
heterogeneity of plant populations. A significant variation in this indicator was also noted concerning
various phenological phases of plant in a stationary site. The total antioxidant activity increases at the
beginning of the flowering phase, and then decreases, and the variation in this indicator of biological
activity during the growing season reaches 200%. A comparison of the total antioxidant activity of
some food products of processing blooming fireweed incoming the trading network is carried out. It
is established that the variation of this indicator exceeds 100%, which is due to differences in the
technologies of procurement and processing of raw materials and complicates the rationing of
consumption of such products in accordance with the recommendations of experts in the field of
nutrition. According to results of the study, we offer a technology for the manufacture of various food
products based on with the standard of raw materials and processed products in terms of the level of
total antioxidant activity. This allows us to set the rate of their consumption in accordance with
scientific recommendations.
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Pedepar. Polemonium caeruleum L. — cuntoxa romybas (cemeiictBO CHHIOXOBBIE —
Polemoniaceae) mmpoko mpuMeHseTcs B KaueCcTBE JIEKapCTBEHHOTO pacTeHus. OHa pacrnpocTpaHeHa
B EBpomneiickoit vactu Poccun, 3anannoit u Bocrounoit Cubupu. OgHako B mocieaHee BpeMs ee
pacipocTpaHEHHUE CTAI0 COKpaIIaThes, a B HEKOTOphIX perronax P® ona nomnana B KpacHyro kHHTY.
ChlppeM y CHHIOXH TONyOO#l Ciy)KaT KOpPHEBHINA C KOPHSIMH, OHH COJEPXKAT TPUTECPICHOBBIC
MEHTAIUKINYECKUE CaloOHUHBI TPYIIbl [-aMUpUHA, OpPTaHMYECKHUE KHUCIOTHI, (PIaBOHOUIBI,
KyMapHHBbI, CMOJIbI, )KHPHOE MacJio U JIp.

Llenp uccrnegoBaHUs — U3YyYUTh OCOOCHHOCTH OHTOT€HE3a U CBHIPHEBYIO MPOIYKTHBHOCTH
CUHIOXH roJ1y0oil B yCIIOBUSIX KYJIbTYphl B JIeHMHrpasckoil 001acTH.

OnBITH TPOBOAMIN B KOJUIEKIIMOHHOM MUTOMHHUKE JIEKAPCTBEHHBIX M 3(PUPHO-MACTUYHBIX
pactennii CaskTt-IlerepOyprckoro rocynapcTBeHHOro arpapHoro yHuepcurera 2016-2021 rr.
OO6beKkToM uccienoBaHuil ObLT 00pa3ell CHHIOXHM ToJIyOOl U3 MUTOMHHKA JICKAPCTBEHHBIX PACTEHUMN
Cankt-IleTepOyprckoil rocy1apCTBEHHOM XUMHUKO-(PapMaIieBTHICCKON aKaIeMUH.

HccnenoBanus moka3aid, 4TO 0COOU CHHIOXU TOJy0O0l BHYTPH MOMYJISALUU Pa3indainch MO
TEMIIaM POCTa, pa3BUTHS M MOPPOMETPHUIECKUM TOKa3aTessiM. B OHTOreHe3e pacTeHus MpOXOIUIn
BCE IIOCIIEJIOBATEIbHO CMEHSIOIIMECS TMEpPUOAbl M OCHOBHBIE BO3pACTHBIE COCTOSHUS. B
reHepaTUBHBIN Iepro (epBoe [IBETEHNE) HOPMAJIbHO Pa3BUBAIOIIUECS OCOOU CHHIOXU BCTYIAIU Ha
BTOPOU roJ ’KM3HU, €AUHUYHBIE — B NEPBBIA. /[TUTENBHOCTh COCTOSHUA.: MOJIOAbIE T€HEPATUBHBIE
pactenus — 1-2 roma; cpeaHEBO3pacTHhIE TeHepaTHBHbIE pacTeHuss — 4-5 ner. KadectBo u
MOATMHHOCTh  CBIPhSl  OBLTIO  MOATBEPKACHO MOPQPOIOTUYECKUMH U MHUKPOCKOMHYECKUMU
HCCIIEIOBAHUSIMU, a TAK)KE€ COOTBETCTBHEM TPEOOBAHHUSM HOPMATHBHBIX JOKYMEHTOB. Pe3ynbTaThl
W3YYECHHUS CHHIOXM TOJIyOOW B YCIOBUSX KYIbTYphl B JIeHWHTpaackoil 007acTH MOTHOCTHIO
MO/ITBEP K /1al0T MEPCTIIEKTUBHOCTD €€ BO3/1EIbIBAHMUS.

Kniouesnvie cnoea: cunioxa 20]1y6aﬂ, OHMOCEHE3, 603PACMHOE COCMOAHRUE, d)eHOﬂOZUVQCKue d)a3bl,
KopHesuuia, KOpru

Iuruposanne. Haiina H.M. Ocobennoctu onToreHesa Polemonium caeruleum B JleHuHrpaackoit
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Abstract. Polemonium caeruleum L. from the family Polemoniaceae is widely used as a
medicinal plant. It is widespread in the European part of Russia, Western and Eastern Siberia.
However, recently its distribution has begun to decline, and in some regions of the Russian Federation
it has been included in the Red Book. Rhizomes with roots serve as raw materials, they contain
triterpene pentacyclic saponins of the f-amyrin group, flavonoids, organic acids, fatty oil, resins,
starch, etc.

The purpose of the study is to study the features of growth, development, ontogenesis and raw
material productivity of Jacob's-ladder or Greek valerian under the cultivation conditions in The
Leningrad region. The experiments were carried out in the collection nursery of medicinal and
essential oil plants of St. Petersburg State Agrarian University during 2016-2021. The object of
research was a sample of Greek valerian from the nursery of medicinal plants of the St. Petersburg
State Chemical and Pharmaceutical Academy.

Studies have shown that individuals of the Greek valerian differed within the population in growth
rates, development and morphometric indicators. In the ontogenesis of the plant, all subsequent
periods and the main age conditions were passing consistently. Normally developing individuals of
the cyanosis entered the generative period (the first flowering) in second year of life, singular ones -
in the first. The duration of the condition is young generative plants — 1-2 years; middle—aged
generative plants - 4-5 years. The quality and authenticity of the raw materials was confirmed by
morphological and microscopic studies, as well as compliance with the requirements of normative
documents. The study results of Greek valerian under the conditions of growing in the Leningrad
region fully confirm the prospects of its cultivation.

Keywords: Greek valerian, ontogenesis, age state, phenological phases, rhizomes, roots
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LITHOSPERMUM ERYTHORHIZON
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Pedepar. BopoGeiinuk kpacHokopHeBoii (Lithospermum erythrorhizon) — mMuoronernee
TPaBSHUCTOE pacTeHuEe ceMmelcTBa BypauHUMKOBBIX € ceTyaThIM BOJIOKHHUCTBIM, TEMHO-KPAaCHBIM
KOpHEM, MpPSIMBIM OITYIIEHHBIM BOJOKHHUCTBIM cTebsem BbicoToil 50—100 cM, MHOrOYMCICHHBIMU
IIPOJI0JITOBATO-JIAHIIETHBIMU JIUCThSIMU, )KENITOBATO-0eNbIMU 11BeTamMHu. [ 11101 — neHoOuit, coctosmuii
u3 OesoBaThIX 3peMoB. B npupozae nanHbli Bua BopobeiiHuka npouspactaet Ha JlansHem BocToke,
B Kurae, Kopee, fIlnonuu. 310 pacreHue conepxXut (QpeHOJIbHbIE KHUCIOTHI, HIMKOHUH U JApYyrue
LIEHHBbIE BELIECTBA M IIOATOMY WIMPOKO MPHUMEHSIETCS B HAPOJIHOM, HAy4YHOM M TPAJUIIMOHHOU
MEIUIIMHE JUIs JIeUeHUsI MHOTHX 00JIe3HeH, Takke B KOCMETUYECKOM U MUIIEBON MPOMBIIIIEHHOCTH.
B 2019-2021 rr. npoBoauIach OLleHKa CEMEHHOM MPOyKTUBHOCTH BOPOOEHHNKA KPACHOKOPHEBOTO.
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OOwekToM wmccnenoBanusi Obu1 oOpaser; Lithospermum erythrorhizon, cemena kotoporo Obutn
noaydensl B 2004 . U3 NUTOMHHMKA JICKAPCTBEHHBIX, APOMATHUYECKUX U TEXHUYECKUX PACTCHUU
borannyeckoro nncruryra uM. B. JI. KomapoBa PAH. boun u3ydens! ¢a3el pa3BUTHS U CEMEHHAs
MPOAYKTUBHOCTh. HaOmiogeHuss 3a pocToM U pa3BuTHEM, (eHosornyeckue HaOM0JeHUs 3a
BOPOOECHHHUKOM MPOBOJMINCH IO MPUHATHIM METOAMKAM JJisi UHTPOAYLEHTOB M JICKAPCTBEHHBIX
pactenuii. CeMEHHYIO MPOAYKTUBHOCTH onpeersumm o metoaukam T.A. PabotHoBa, 11.B. Baitnarust
u P.E. Jlesunoii. B 2021 r. ¢a3za 6yronuzanuu ormedena 03.06, nauano userenus — 08.06, maccoBoe
nserenue — 11.06, Havaio mogoHoIIeHus — 18 uroHs, MaccoBoe maogoHomenue —02.07, nodenenne
gacTd 3pemoB 3amedeHo 21.07, mepsbie spembl co3penu 28.07. LlBereHue OBLIO pPACTSIHYTHIM,
MIPOIOJDKAIIOCH 10 ceHTAOps. KoaddunmeHT ceMeHHOM MpoayKTUBHOCTH cocTaBmi B 2019 1. 44,7, B
2020 r. —45,1, 82021 r. — 40,5 r. Macca 1000 spemoB coctraBmia 11,1 r8 2019 ., 13 r—82020 1.
n 6,9 — 182021 r. Ypoxaitnocts cemsiH B 2019 1. coctaBuina 0,08, B 2020-m — 0,6, B 2021-m — 0,02
1/ ta. CeMeHHass MPOIYKTUBHOCTh BOPOOCHHWKAa KPACHOKOPHEBOTO 3aBUCHUT OT BO3pacTta U OT
MOTO/IHBIX YCIIOBHI, YTO TpeOyeT JalbHEHIIIero U3y4eHHsl.

KioueBble cioBa:  6opobelinuk  KPACHOKOPHeBOU, — (enonocudeckue Gasvl, OHMOeHe3,
NOMEHYUANbHASL ~ CEeMEHHAs.  NPOOYKMUBHOCHb, — PealbHAsi — CeMeHHAas  NpOOYKMUBHOCHIb,
K03 puyuenm cemenHol npooyKmueHOCmMu

HurnpoBanmne: OnanuxuHa B.A. CemeHHas NpOIYyKTUBHOCTh BOpPOOEHHHKA KPACHOKOPHEBOI'O
Lithospermum erythorhizon // UsBectust Cankt-IleTepOyprckoro rocyaapcTBEHHOTO arpapHoro
yuusepcutera. — 2022. — Ne 2 (67). — C. 29-39 doi: 10.24412/2078-1318-2022-2-29-39.
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196601, Russia; opalihinaviktoria95@gmail.com;
https://orcid.org/ 0000-0001-7679-559X

Abstract. Red-rooted gromwell is perennial plant from Boranaceae family, which have
reticulated fibrous dark red roots, erect, pubescent fibrous stem 50-100 cm height, numerous oblong-
lanceolate leaves, yellowish-white flowers. The fruit is a coenobium consisting of whitish eremes.
This gromwell species grows in Far East, China, Korea, and Japan. This plant contains phenolic
acids, shikonin and other valuable substances and therefore it is widely used in folk, scientific and
traditional medicine for the treatment of many diseases, as well as in cosmetic and food industries. In
2019-2021 seed productivity of red-rooted gromwell was being rated. The object of the study was a
sample of Lithospermum erythrorhizon, the seeds of which were obtained in 2004 from the nursery
of medicinal, aromatic, and industrial plants of the Komarov Botanical Institute
of the Russian Academy of Sciences. Development phases and seed productivity were studied.
Observations of gromwell growth and development, phenological observations were carried out
under accepted methodic for introduced and medicinal plants. Seed productivity was determined
under methodic of T.A. Rabotnov, 1.V.Vainagiy and R.E.Levina. In 2021, the budding phase was
noted on 03.06, the beginning of flowering - 08.06, mass flowering - 11.06, the beginning of fruiting
- June 18, mass fruiting on 02.07, whitening of some of the eremes was noticed on 21.07, the first
eremes ripened on 28.07. Flowering was long-term, lasted until September. The seed productivity
index was 44.7 in 2019 and 45.1 in 2020, 40.5 in 2021. The weight of 1000 eremes came to 11.1 gr
in 2019, 13 gr in 2020 and 6.9 gr in 2021. Seed yield reached 0.08 t/ha in 2019, 0.6 in 2020, 0.02 in
2021. Seed productivity of red-rooted gromwell depends on plant age and weather condition, and this
is the subject of further research.
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MOBEIOOEPA30OBATEJBHAS CIOCOBHOCTH U YPOXKAMHOCTH BOBOBO-
3JIAKOBBIX " 3JTAKOBBIX TPABOCTOEB C YHACTHUEM ®ECTYJIOJINYMA
B 3ABUCUMOCTH OT A3OTHOI'O IMTAHUSA B YCIIOBUAX
JEHUHTPAJICKOHM OBJIACTH

Tarbsana Banepbesna Crenanosal, UBan Asekcanapopuy ®uinnmos >

YCanxkr-TletepOyprekuii Tocy1apcTBEHHbIH arpapHsIii yausepcutet, [lerepbyprekoe mocce, 1. 2,
[Tymikun, Cankt-IlerepOypr, 196601, Poccus;
zimtv@mail.ru; http://orcid.org0000-0002-9520-9549
2 [lentp (u3MUECcKOii KYIbTYpBI, CIOPTA U 310poBbs «Llapckoe cenoy, yi. Jlenunrpaackas, 1. 83,
Jlurepa b, [Tymkun, Cankr-IlerepOypr, 196605, Poccus; fiva88@inbox.ru

Pedgepar. B ycnoBusix JleHwHrpaackold o01acTd TPOBEACHBI HCCIEAOBAHHUS THOpUaA
OBCSHUIBI U paiirpaca — ¢ecTynonuyma B OJHOBHJIOBOM IIOCEBE U B OMHAPHBIX TPABOCMECSX C
0000BBIMH BHJIAMH — JIIOIIEPHONH WM3MEHYHMBOH, KJIEBEPOM JIYTOBBIM, KJIEBEPOM THOPUAHBIM U
nsaBeHueM poratsiM B 2014-2017 rr. npyu HHTEHCHBHOM MCIIOJIb30BaHUM TpaBOCTOs. B pesynbrare
OIICHKU 100eroo0pa3oBaTebHON CIOCOOHOCTH BUIOB BBISIBUJIM, YTO MAaKCHMAaJbHOE KOJIHYECTBO
1o0eroB (ecTynoNryMa OTMEUYalId B IEPBBINA O[] OJIb30BaHUs TPABOCTOAMU. B mocneayromue ross
MIPOUCXOJUIIO CHUKEHHE €ro M00erooopa3oBaHus Kak B OJHOBUIOBOM I1OCEBE, TaK U B TPABOCMECSIX,
4TO Ompenensercss OHOJOTMYECKUMH OCOOCHHOCTSAMM Buaa. IIporeHTHoe conepikaHue
dectynonnyma kak B 01H0BH10BOM mocese (90,9 — 96,6%), Tak 1 B OuHapHBIX cMecsx (65,4 — 77,9%)
ObUIO BBICOKMM B TEYEHHE MEPBOro roja MCIHONb30BaHUA. B mocienyroliye roabl oTMedalu
CHIDKEHHE ydyacTHsl (ecTyJoJMyMa B ypo)kae, NPH 3TOM B OMHApHBIX CMECAX YBEINYHBAIOCH
cofiepkaHue cesHbIX ©0000BbIX BHIOB. IIpu u3yueHun B3auMoaeHCTBHS OOOOBBIX BHUAOB U
¢decTynonuyma B OMHApHBIX CMECSX BBIIBHIIM, YTO B INEPBbIM T0j HMCIONb30BaHUS HauOobliee
ydyacTue QecTyloluyMa B yposkae OTMEYaJld B BapHaHTaX C JISIBEHELEM POraTbiM M JIOLEpHON
M3MEHUYUBOI, HA BTOPOM M TPETUH I'0J UCIOJB30BAaHUS — B TPABOCTOSAX C KJIEBEpaMH JIYTOBBIM U
ruOpuHbIM. B ycnoBusx JleHnHrpaackoit o01acTi Ipyu HHTEHCUBHOM HMCIIOJIb30BaHUM TPaBOCTOEB
OJIHOBHUIOBBIE TMOCEBBI (ecTynonryMa 00ecednsii MUHUMAJIbHYIO YPOKalHOCTh CyXOH Macchl IpH
TPEXKPAaTHOM MCIIOJIb30BAaHUM TPaBOCTOEB. BceiencTBue 0aronpusTHOro BO3JEHCTBUS 0000BOTO
KOMIIOHEHTa B TPaBOCMECAX B TEUEHHE TpeX JeT HaOMIoJanu yBEIUYEHHE YpOXKAaHHOCTH MO
CPaBHEHHIO C  OJHOBHUJOBBIM  IOCEBOM. MaKCUMalbHYI0  YpOKallHOCTh  oOecreuns
JBYKOMIIOHEHTHBIM TpaBOCTOH ¢ kieBepoM JyroBbiM — 12,5 m 13,8 1/ra. KneBep ruOpumHbii
o0ecnieuns HaMMEHbIIYI0 NpUOABKY ypo’kas IO CpPaBHEHHUIO C APYrMMU OOOOBBIMH BHIAMHU.
[IpumeHeHne a30THBIX YAOOpeHMI Ha OJHOBUIOBOM IIOceBe (ecTynoauyma M BBEICHHE B
TpaBOCMECH JIIOLEPHBI M3MEHUYMBOM M JISABEHI]A POTaTOro JOCTOBEPHO IMOBBIMIAET YPOXKAHHOCTD
cyxoi Maccel Ha 23, 20 u 24% cOOTBETCTBEHHO.

Knrwoueewie cnosa: checmynonuym, mpagocmecu, npoOyKmMuUeHOCMb, JIOYEPHA, Kiegep Iy2080l,
K1egep 2uOpUOHbLLL, 08eHeY POcamblil
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HutupoBanue. CrenanoBa T.B., ®umunmoB M.A. IloberooOpa3zoBarenbHas CHOCOOHOCTh H
YpOKaitHOCTH 60O0BO-371aKOBBIX U 3JIAKOBBIX TPABOCTOEB € YYaCTHEM (eCTyI0IMyMa B 3aBUCUMOCTH
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SHOOT-FORMING ABILITYTY AND YIELD OF LEGUME-GRASS AND GRASS
STANDS WITH FESTULOLIUM DEPENDING ON THE APPLICATION OF NITROGEN
FERTILIZER IN THE LENINGRAD REGION

Tatyana V. Stepanova?, Ivan A. Filippov?
1Saint Petersburg State Agrarian University, Peterburgskoe Shosse, 2, Pushkin, Saint Petersburg,
196601, Russia; zimtv@mail.ru; http://orcid.org0000-0002-9520-9549
2Center for Physical Culture, Sports and Health "Tsarskoye Selo" Leningradskaya st., 83, Letter B,
Pushkin, Saint Petersburg, 196601, fiva88@inbox.ru

Abstract. On the experimental field of St. Petersburg State Agrarian University in 2014-2017 the
productivity of pure stands and binary legume-grass mixtures with of festulolium was assessed. As a result of
shoot-forming capacity varieties assessment, it was revealed that the maximum number of festulolium shoots
was noted in the first year of using. In subsequent years, there was a decrease in its shoot formation, which is
determined by the biological characteristics of the species. The percentage of festulolium in both pure grass stands
(90,9—96,6%) and in binary mixtures (65.4—77.9%) were high during the first year of using. In subsequent years,
adecrease in the festulolium content in the yield was noted. At the same time, the content of sown legume species
in binary mixtures increased . Under the conditions of the Leningrad region, with intensive use of grass stands,
single-varietal sowing of festulolium provided the minimum dry mass yield. Cultivation of festulolium mixed
with legumes contributed to an increase in yield. The maximum yield was provided by a two-component grass
stand with red clover - 12.5 and 13.8 t/ha. The use of nitrogen fertilizers on the pure stand of festulolium and the
introduction of alfalfa and bird’s-foot trefoil into the grass mixture significantly increases the dry mass yield by
23, 20 and 24%, respectively.

Keywords: festulolium, grass mixtures, productivity, alfalfa, red clover, alsike clover, bird’s-foot trefoil
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CPABHUTEJBHAS OLIEHKA 3UMOCTOUKOCTHA U JEKOPATUBHOCTH
PA3JIMYHBIX COPTOB PO3 B PO3APUU BOTAHUYECKOI'O CAJJA
HHETPA BEJIUKOI'O
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esepaibHOE rOCYIAPCTBEHHOE YUpexkieHue Hayku, boranuueckuii unctutyt um. B.JI. Komaposa
Poccutickoii akagemuu Hayk (BUH PAH), ynmuma npod. ITonoga, 1.2, Cankr- [lerepOypr, 197022,
Poccus; allakapelian@bk.ru. http://orcid.org/0000-0002-3356-342X

Pedepar. B craTbe nnpeacTaBieHsl JaHHbIE 110 OLIEHKE 3MMOCTOMKOCTH U IEKOPaTUBHOCTH 37
KOJUICKIIMOHHBIX COPTOB po3 B ycinoBusax Cankt-lIlerepOypra. UccnenoBanus nposenaeHsr B 2016-
2018 m 2020 romax B posapuu boranumueckoro cama Ilerpa Bemukoro BUH PAH. O6wexkramu
rccaea0BaHui SBsUUCH 10 COPTOB YaliHO-THOPUIHBIX po3, 15 copToB po3 uropudyHaa 1 12 copToB
IUIETUCTBIX PEMOHTAHTHBIX po3. OLEHKY 3UMOCTOMKOCTH ITpoBoAuIM 1o MeToauke Jlanuna IL.U. u
Cunneeoii C.B., mo 7-06apHO# IKaiie, a OIeHKY IeKOPaTUBHOCTH — 1o MeToauke beutoBa B.H. mo
5-0ayIIbHOM 1IKae. Y CTaHOBJIEHO, UTO B YCIOBUAX cypoBoil 3umsl (2016, 2020 rr.) copra yaiiHO-
TUOPUAHBIX PO3, MOJYYUBILINE MPU OIEHKE 3UMOCTOWKOCTH 4 — 5 0aioB, UMeNd HauOOIbIINE
nospexaeHus. Copra po3 rpynms! GiaopulyHa U IMIETUCTBIE peMOHTaHTHBIE po3bl Kopaeca umenu
cpenuuii 6amut 3uMoctoiikoctd (2 — 3) W3-3a MOBPEXICHUN OJHOJIETHUX MOOEroB. B ycioBusix
onaronpusTHoil nepe3uMoBku (2017-2018 roasl) Bce m3ydaemble copTa po3 00Jajaid XOpouien
3UMOCTOMKOCTBIO U OIeHMBaTUCh B 1-2 Oamma. HauOomnbiryto cTaOMIBHOCTD MPOSIBICHUS
JCKOPaTHBHBIX MPH3HAKOB [MOKA3aJl COPTa YalHO-THOpHIHBIX po3: Augusta Luise — 4,6 u Dame de
Coeur — 4,5 6amna. OOUIBLHOE U MPOIOIKUTEIFHOE I[BETEHUE XapaKTePHO sl OOJNBIINHCTBA COPTOB
po3 ¢rmoprlOyHIa U TUIETHCTHIX PEMOHTAHTHBIX p03. BBICOKHME Oayuibl MpH OIEHKE JeKOPATHBHBIX
I0CTOMHCTB po3 GuiopudyHaa 6putn y coptoB Golden Border — 4,7 u Lavaglut — 4,5.

W CcKITIOYHTENIBHO IESKOPATUBHBIMH SIBIITIOTCS COpTA IUIETHCTHIX po3 Sympathie, Hamburger Phoenix,
Rosarium Uetersen u Laguna, moay4uBiiMx Haubosee BBICOKYIO OIICHKY — 4,8 Oaia.

Kniouesvie cnosa: posa, uaiino-eubpuonsie, gropubynoa, niemucmole, COpmad, 3UMOCMOUKOCMb,
0eKopamueHoOCmb
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COMPARATIVE ASSESSMENT OF WINTER HARDINESS AND DECORATIVE
PROPERTIES OF VARIOUS VARIETIES OF ROSES IN THE ROSE GARDEN
OF THE BOTANICAL GARDEN OF PETER THE GREAT
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Abstract. The article presents data on the assessment of winter hardiness and decorativeness
of 37 collectible varieties of roses under the conditions of St. Petersburg. The research was carried
out in 2016-2018 and 2020 in the rose garden of the Peter the Great Botanical Garden of the BIN
RAS. The objects of research were 10 varieties of tea-hybrid roses, 15 varieties of floribunda roses
and 12 varieties of climbing Cordes remontant roses. The assessment of winter hardiness was carried
out according to the method of Lapin P.I. and Sidneeva S.V., on a 7-score scale, and the assessment
of decorativeness according to the method of Bylov V.N. on a 5-score scale. It was found that in the
conditions of severe winter (2016, 2020), varieties of hybrid tea roses, which received 4-5 scores
when assessing winter hardiness, had the greatest damage. Varieties of roses of the floribunda group
and climbing Cordes roses had an average winter hardiness score of 2 - 3 due to damage to annual
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shoots. Under conditions of favorable overwintering (2017-2018), all the studied varieties of roses
had good winter hardiness and were estimated at 1-2 scores. The varieties of tea-hybrid roses showed
the greatest stability of the manifestation of decorative traits: Augusta Luise - 4.6 and Dame de Coeur
- 4.5 scores. Abundant and long-lasting flowering is characteristic of most varieties of floribunda
roses and climbing Cordese remontant roses. The Golden Border varieties - 4.7 and Lavaglut — 4.5
had high scores when assessing the decorative advantages of floribunda roses.

Exceptionally decorative varieties are the ones of climbing roses Sympathie, Hamburger Phoenix,
Rosarium Uetersen and Laguna, which received the highest rating — 4.8 scores.

Keywords: rose, hybrid tea, floribunda, climbing, varieties, winter hardiness, decorative
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Pedepart. B ob6ecnieuennn npooBOJILCTBEHHON O€30MTaCHOCTH JIFOOOW CTpaHbI TJIaBHAS POJIh
MIPUHAIJICKUT MPOU3BOICTBY 3€pHOBBIX KYIbTYp. OcoOBIi Bpea 3TUM KyJIbTypaM HaHOCSAT COPHBIE
pactenus. [[ns mogaBieHUs: COPHOM PaCTUTEITHLHOCTH B MOCEBAX CEIBbCKOXO3SIMCTBEHHBIX KYIBTYP
UCIONB3YIOT Tepounuael. Mcxoas U3 SKOHOMHUYECKHUX M OKOJOTHMUECKUX OCOOEHHOCTEH, Ba)KHO
IPaMOTHO TPUMEHSTh 3TH COBPEMEHHBIC CPEJICTBA 3aIUTHl pAacTEHWU. BBUT MpoOBeACH MOIEBOM
AKCIIEPUMEHT M0 M3YyYEHUIO0 OMOJIOTrHYecKOod A((GEKTUBHOCTH MOCIEBCXOMOBLIX TepOUINIOB IPH
pa3IMYHBIX HOpMax MPUMEHEHUs Ha mueHune o3umoil B ce3oHe 2020-2021 romo B Hpake.
JIOOUTBCS TONMYYEeHUS BBICOKHX YPOXKAEB O3UMOUM MINEHUIIBl JaX€ B OJIATONPUSTHBIX IS €€
BO3JICTIBIBAHUS PETMOHAX HEBO3MOXKHO O€3 MPOBEACHUS 3AIIUTHBIX MEPOMPHUSATHN MPOTUB COPHBIX
pactenuii. Ha ombpITHOM ydacTKe BCTpedaanch COPHBIE PACTeHHUS U3 IBYX TPYIII — ABYI0JIbHEIE: Beta
valgaris, Malva pravi flora, Silypum marianum, Convolvulus arvensis, Chenopodium murale,
Daucus carota u oqaogoabHbie: Lolium rigidum, Lolium temulentum. JIBe 06paboTku repOutiuiamu
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BKJIIOYAIM TochieBcxoAoBoe npumenenue Tapsek (31,95%), BomopactBopumebie rpanyssl (BI) ¢
aJbIOBAaHTOM JJisi OOpbOBI KaK C JBYIOJBHBIMH, TaK U C HEKOTOPHIMU OJITHOJOJIBHBIMH COPHBIMU
pacrenusimu. J{pyrum repounuaom 061 U46-KomOu ¢uronn 6, Bogusiii pactBop (BP) Tonbko mis
00pbOBI C ABYIOJIBHBIMH COpHSKaMU. OMNpPBICKMBAHHME MPOBOJWIM B TPEeX HOpMax MpPUMEHEHUS.
OCHOBBIBasICh Ha MOJICBOM HUCCIIE0BATEIHCKOM SKCIIEPUMEHTE, MOKHO PE3IOMUPOBATH PE3YIbTAThI,
COIIACHO KOTOPBIM IMPUMEHEHHE 000MX TepOUILINI0B MPUBENIO K CHIKEHUIO KOJIMYECTBA COPHSIIKOB.
[Tpumenenne HOBoro repOurnuaa Tapsek, BI' (0,08, 0,09 u 0,1 kr/ra) mO3BOJWIO CHU3HTH
3aCOPEHHOCTh IIOCEBOB MIIEHUIIBI O3UMOI OJHOJETHHUMH 3JaKOBBIMU COPHBIMH PAaCTEHUSIMU U
HEKOTOPHIMHU JABYAOJIBHBIMU cOpHsikamu Ha 88,5%. Wcnonws3oanue U46-Komobu duronn 6, BP (0,9;
1,0 u 1,25 n/ra) cokpaTuiio KOJIMYECTBO OJITHOJIETHUX ABYJOJIBHBIX COPHSKOB Ha 85,3%. [Ipumenenue
YKa3aHHBIX TePOUINIOB HE OKA3bIBAJIO (PUTOTOKCHYECKOTO JCWCTBUS HA TIOCEBHI MIIEHUITBI 03UMOIA.

Knwueevie cnoea: nwenuya o3zumas, 2epoOuyuobl, COpHble PpPACMEHUs, OUON0SUYeCKAs.
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Abstract. In ensuring the food security of any country, the main role belongs to the production
of grain crops. Weeds do special harm to these crops. Herbicides are used to suppress weed vegetation
in agricultural crops. Based on economic and environmental characteristics, it is essential to correctly
apply these modern plant protection products. A field experiment was conducted to study the
biological effectiveness of post-emergence herbicides under various application rates on winter wheat
in the 2020-21 season. It is impossible to achieve high yields of winter wheat even in regions
favorable for its cultivation without carrying out protective measures against weeds. On an
experimental plot there were weeds from two groups dicots: Beta valgaris, Malva pravi flora, Silybum
marianum, Convolvulus arvensis, Chenopodium murale, Daucus carota and monocotyledons: Lolium
rigidum, Lolium temulentum. Two herbicide treatments were used included postemergence
applications Tarzek (31.95 %) water-soluble granules (WG) with an adjuvant for the control of both
dicotyledonous and some monocotyledonous weeds. Another herbicide was U46-Combi fluid 6, a
Soluble liquid (SL) only for the control of dicotyledonous weeds. Spraying was carried out in three
application standards. Based on a field research experiment, it is possible to summarize the results
according to which the use of both herbicides led to a decrease in the weed number. The use of a new
herbicide Tarzek, WG (0.08, 0.09 and 0.1 kg/ha) allowed to reduce the contamination of winter wheat
crops with annual cereal weeds and some dicotyledonous weeds by 88.5%. The use of U46-Combi
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fluid 6, SL (0.9; 1.0 and 1.25 I/ha) reduced the number of annual dicotyledonous weeds by 85.3%.
The use of these herbicides did not have a phytotoxic effect on winter wheat crops.

Keywords: winter wheat, herbicides, weeds, biological efficiency
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BJIMAHUE PA3JIMYHBIX BUIOB KOPMA HA BUOJIOTNYECKUE ITOKA3ATEJIN
NEOSEIULUS CUCUMERIS
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Pedepar. Cpear MHOTOSITHBIX XHIMHUKOB, HUCIIOIb3YEMBIX B CHCTEMax OHOJOTHYECKOTO
KOHTPOJISI BpEIUTEIICH IIPOTHUB TPUIICOB, MAYTUHHBIX KJICIICH 1 OCIOKPBUIOK, IIUPOKO MPUMEHSIOTCS
¢buTocelnHble KJIEIM. OTO CBSI3aHO C TEM, YTO (UTOCEHHAbl OTBEYalOT TpPeOOBaHUIM
COBPEMEHHOTO TEIUIMYHOTO PACTEHHEBOJICTBA, KOTOPOE OPHEHTHPOBAHO HA MACCOBBIC BBIIYCKH
HHTOMOAKApU()aroB ¢ MIMPOKAM THUINEBBIM THANMA30HOM. DHUTOCCHH/IBI, SBISSCH AKTHBHBIMH
XUIIHUKAMH, MOTYT MUTATHCS MBUIBIION U MEIBSHOM POCOIA, YTO MO3BOJISET KJICIIaM BEDKHBATH MPH
OTCYTCTBUM >KepTBbl. B Poccum mmpoko wucnons3yror xumHoro kiema Neoseiulus cucumeris
Oudemans, B 0OCHOBHOM JUTsl IOIaBJICHHs 3amaaHoro BerouHoro tpumca Frankliniella occidentalis
Pergande Ha OBOIIHBIX M JIEKOPATHBHBIX KYJIbTypax B TEIUIHIax. TEeXHOIOTHYECKUI periiaMeHT Ha
pasBeneHue Kiemield Obul paspabotan yxe B 1985 romy. Knemield pa3Boamim Ha MIIEHUYHBIX
OTpyOsIX, 3aCENICHHBIX KOPMOBBIMH KJICHIAMH TP COONIOJAEHHH ONTHMAIBHBIX  YCIIOBHUI
TeMIeparypbl U BiaxuocTH. OHAKO B MOCIIEIHEE BPeMs HAUallOCh aKTHBHOE YCOBEPIICHCTBOBAHHE
TEXHOJIOTHH DPa3BeCHUST (UTOCEHH I, HANPABICHHOE HA WCKIIIOYEHHE M3 METOJUKU pa3BeICHUSI
OPOJYKTOB IHTAHUS YEIOBEKAa M CHH)KEHHE CeOSCTOMMOCTH KopMma /s Kiemied. bosblime
BO3MOKHOCTH OTKPBIBAE€T HCIIOJB30BAHUE B TEXHOJOTHUM pa3BEICHHS SUI[ M JIMYHHOK MYX,
OPUMEHSIEMBIX JUIS YTHIM3alMUd OHOJIOTMYECKUX OTXOAOB. B mocieaHue romasl  OOJBIIYIO
MOMYJISIPHOCTD TOJYYHIIA B KAYECTBE KOPMOBOTO OOBEKTA JUTS PEITHIIHIA, ITHI[ U IPYTHX KUBOTHBIX
Myxa yepHas apBrHKa Hermetia illucens (otpsix Diptera, cem. Stratiomyidae).
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Knroueewie cnosa: obuonozuueckas zawuma pacmeHul, XuyHoll Kiewj Heocelynoc, Myxa 4epHas
JIbBUHKA, pa36edeHuUe XULHBIX Kilelyell

Huruposanue. Jlenn H.B., Kpacasuna JLII., Xomxkam A.A. BiusiHue pa3auyHbIX BUIOB KOpMa Ha
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rOCyJapCTBEHHOI0 arpapHoro yuusepcutera. — 2022. — Ne 2 (67). — C. 66-72 doi: 10.24412/2078-
1318-2022-2-66-72.
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Abstract. Among the omnivorous predators used in biological pest control systems against
thrips, spider mites and whiteflies, Phytoseiidae family mites are widely used. It is so due to
Phytoseiidae meet all the requirements of the modern greenhouse crop production focused on mass
production of entomoacariphages with a wide food range. The Phytoseiidae family mites are active
predators, can feed on pollen and honeydew, which allows mites to survive in the absence of prey. In
Russia, the predatory mite Neoseiulus cucumeris Oudemans is widely used, mainly to suppress the
Western flower thrips Frankliniella occidentalis Pergande on vegetable and ornamental crops in
greenhouses. The technological regulations for breeding mites were developed already in 1985. The
mites were bred on wheat bran, populated with feed mites under optimal conditions of temperature
and humidity. However, recently, an active improvement of the technology of breeding Phytoseiidae
family mites has begun, aimed at excluding human food from the breeding methodology and reducing
the cost of mites feed. The use of eggs and fly larvae used for biological waste disposal in breeding
technology opens up great opportunities. In recent years, the black lion fly Hermetia illucens (order
Diptera, sem. Stratiomyidae) has gained popularity as the main food for reptiles, birds and other
animals.

Keywords: biological control, predatory mite Neoseiulus Cucumeris, fly Hermetia illucens, predatory
mites breeding
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denepanbHOE TOCYAPCTBEHHOE OI0KETHOE HAYYHOE YUPEKIeHNE «ATpO(DU3NICCKUN HayIHO-
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Pedepat. Bes ucropus pa3BUTHS MUPOBOTO CEIBCKOTO XO3SHCTBA CBUJETEIIHCTBYET O TOM,

9TO MPUMEHEHHE XHUMHUYECKHUX MEIHUOPAHTOB, OPraHWYECKMX ¢ MHHEPAIBHBIX YIOOpEHHUH,
MHUKpPODJIEMEHTHBIX ~IMPErapaTroB, MECTUIUAOB M APYTUX HAYYHO-TEXHUYECKHUX JOCTHKCHHIM
MTO3BOJIHJIO JIOBECTH YPOKaWHOCTH 36PHOBBIX B HEKOTOPBIX €BpOTEHCKIX cTpaHax 1o 80-90 m/ra. Ito
SBIICTCS pelIaoIIUM (PaKTOPOM MHTEHCHU(UKALIUU 3eMIleieNiis U 00ecreueHUs POA0BOIbCTBHEM
IIOCTOSIHHO PacTYIIEro HAaceJIeHUs Hallel I1aHeThl. Mien opranndeckoro 3emieiesius B HacTosIIee
BpeMsl TPHUBJICKAIOT Bce OOJbIIE CTOPOHHHUKOB BO BCEM MHUpE, PACTET CIPOC Ha MPOIYKTHI
allbTepHaTUBHOrO 3emiienenus. Bo MHOTMX cTpaHax CO3/4al0TCsi Hay4HO-HCCIIE0BATEIbCKUE
YUpEKIEHUS, KOTOpble pa3paldaThIBalOT, MCXOJ W3 MECTHBIX YCIIOBUH, TEXHOJIOTHIO IEpeBojia
CEJIbCKOI'0 X035IICTBa Ha alIbTEPHATUBHOE OPraHUYECKOE 3eMIIE/IEIIHE.
Hapsiny ¢ BHemHeil mpuBIEKAaTEIbHOCTHIO OPraHMYECKOro 3eMIICeNUs, Y Hero UMeEeTcsl U Pl
CEpbE3HBIX HEJOCTAaTKOB, M3-32 KOTOPHIX 3TAa CHCTEMa HE IMOIY4YHJa IIMPOKOTO paclpoCTpaHEHUS
Jake B 3aMaJIHOEBPOICHCKUX CTpaHax. YCTAHOBJIEHO, YTO TPU OTKa3e OT CPEICTB XUMHU3AIHMU
yporai 3epHOBBIX KyJIbTyp cHIkaeTcs 10 30-40%, rexunyeckux — 10 60-70%, a OBOUTHBIX KYJIBTYP
U CaJioB MOKET OBITh MOTEPSIH MOJHOCTHIO. 3ajauya CerofHs HEe OTKa3bIBaThCS OT XMMHUKATOB, a
CYIIIECTBEHHO CHHU3UTh MX PACXO] 3a CYET MPABUIBHOTO U TPAaMOTHOTO NMpHUMEHEeHus. B mepuox
BEreTaluu 0053aTelbHO HMCIONIb30BaTh COBPEMEHHBIE MPUEMBI JIUCTOBON TUArHOCTUKU PACTCHHIA,
MTO3BOJISIIOIINE CBOEBPEMEHHO C MTOMOIIbI0 BHEKOPHEBBIX 00pa00TOK KOPPEKTHUPOBATH UX CUCTEMY
nutanus. TeM camMblM Mbl YIY4YIIMM Kade€CTBO CEIbCKOXO3AMCTBEHHOM MPOAYKIIMU U 310POBBE
Hanmu. Mcxons w3 TpeOOBaHMI YCTOMYMBOTO PA3BUTHSL CEIBCKOTO XO3SIMCTBA, CO3/IaHHBIX
COBPEMEHHBIX BBHICOKOMHTEHCHUBHBIX COPTOB 3€PHOBBIX KYJIBTYp C ypoxaiHocThio no 10 T/ra, a
TaKKe MO DIKOJOTHYECKUM M IKOHOMHYECKUM TMPUYMHAM, TOJHBIA IMEPEX0Jl K OpraHuYeCKOMY
3eMJICACTTUI0 HE MOXET OBITh MPHUEMJIEMBbIM HANpaBIEHUEM Pa3BUTHUS CEIbCKOTO Xo03siiicTBa. Ero
MaciTaObl 3aBUCAT OT TOCY/IApCTBEHHON MOJIMTHKHU B 3TOM 00JIaCcTH.

Knrwoueswie cnoga: nooceuno-ocnegoe 3emneoenue, Op2aHuyecKoe cenbCKoe X03AUcCmeo, cuoepamol,
KOMROCMbl, XUMU3AYUS, HABO3, N1000pOOUe, MOUHOe 3emaedenue, OKpyscaouas cpeod

HutupoBanne. OcunoB A.W. Opranndeckoe 3emienenue: Mud u peanbHOCTh // 3Bectus CaHKT-
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Abstract. The entire history of the world agriculture development indicates that the use of
chemical ameliorants, organic and mineral fertilizers, trace elements, pesticides and other
technological achievements allowed to increase the yield of cereals to 8-9 centners per ha in some
European countries. It is the crucial factor of the intensification of agriculture and provision for the
ever growing population of the World with food.

Nowadays the ideas of organic agriculture attract more and more supporters throughout the
World; the demand for alternative farming products is growing. In many countries, research
institutions are being established which develop technologies for the transition of agriculture to
organic farming in accordance with local conditions.

Organic farming, together with its external attractiveness has also a number of serious
shortcomings. For this reason, the organic system is not widespread even in Western European
countries. It is found that a complete rejection of chemicals will decrease the yield of cereal crops by
30-40%, technical crops— by 60-70%, and the yield of horticultural crops can be lost completely. Our
task today is not to refuse chemicals, but to reduce their consumption significantly due to proper and
competent use. During the growing season, it is mandatory to use modern methods of leaf diagnostics
of plants, which allow timely adjustment of their nutrition system with the help of foliar treatments.
Thus, we will improve the quality of agricultural products and the health of the nation. Based on the
requirements of sustainable agricultural development, created modern high-intensity varieties of
grain crops with a yield of up to 10 tons /ha, as well as for environmental and economic reasons, a
complete transition to organic farming cannot be an acceptable direction of agricultural development.
Its proportion depends on the state policy in this industry sector.

Keywords: slash-and-burn farming, organic agriculture, green manure crops, compost, chemicals,
manure, fertility, precision agriculture, environment
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CPABHUMTEJIBHASA OHEHKA METO/JIOB OIIPEAEJIEHUSA AbIXAHUSA IIOYBBI.
BO3MOXHOCTHU UX UCITOJBb30BAHUSA B KINMMATUYECKUX ITPOEKTAX

A3per MyazuHoBud Yumoamenl, AMupan Xaouaosnu 3aHuI0B2
9
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Pedepar. Pazpaborka M HCHOJIB30BaHWE BEPUPHUIMPOBAHHBIX METOAOB YydeTa HETTO-
BBIOPOCOB TMOKCHUA YTJIEpOJa CEIbCKOXO3IWCTBEHHBIMU MOYBAMH SIBJISETCS BaKHEUIINM ATAioM
pa3BUTHS KapOOHOBOTO 3eMJIeNeNus U  YIJIepOJCEKBECTPUPYIOIIeH HMHAYCTpUM U Tpelyer
MIPOBEACHUS KOMILJIEKCAa Hay4HbIX uccienoBanuil. [IpoBeneHo cpaBHenue mnokazarened COg,
SMUTHPOBAHHOTO U3 PaBHBIX 00pa3llOB MOYBBI, HO M3MEPEHHBIX PA3HbIMH METOJIAMU — METOJOM
TUTPOBaHMUA B JaOOpAaTOPHBIX YCIOBHSAX M KaMepHbIM MeronoMm yueta CO2. B pesynbrate
MIPOBEICHHBIX HAOIIOJCHUI BBISIBIECHO OTJIMYHE B MOKA3aTeNsAX BBIJIEICHHOTO AMOKCHA YIiiepoaa
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MOYBOW, YUTEHHOTO Pa3HbIMH MeTonaMu. O0beM 3MUTHPOBAHHOTO YIJIEKHCIIOTO ra3a, YYTEeHHOTO
METOJIOM TUTPOBaHMUsI, MpeBbIckII nokazarenu CO2, ydTeHHbIE KaMEePHBIM METOJI0M, OoJiee ueM B 10
pas.

Cpeau HenocTaTKOB, TpeOyOIIMX y4eTa MpH MPOBEIECHUH pacuera OanaHca JAMOKCHIA
yriaepoja B CHCTEME «IOYBa-aTMOC(eEpa», BBIABICHO, YTO HEAOCTATOK KIIACCHYECKOTO
1ab0paTopHOro MeToja HM3MepeHHsl 0a3ajbHOrO JbIXaHHUS MOYBBI CBS3aH C HEBO3MOXXHOCTBIO
BBIp@KEHHUSI WHTEHCUBHOCTH dmuccu COz B pexuMe pealbHOr0o BPEMEHU C  YYETOM
OMOJMHAMHYECKUX MPOLIECCOB, IPOTEKAIOIIUX B MOYBe. JlaHHBIN METO/ MOXKET OBbITh MCIOJIb30BaH
JUId  OLEHKU YIJIEPOJHOM €MKOCTH IIOYBbI, 3KBUBAJICHTHOM KOJMYECTBY IOTEHLIMAIBHO-
MHUHEPAIN3yEMOr0 OPraHUu4eCKOTO BEIIECTBA B HEM.

CI105KHOCTb C UCII0JIB30BAHUEM KaMEPHOT'O METO/1a 3aKJI0YaeTCs B OTCYTCTBUHU IIEPECUETHBIX
K03 (ULIMEHTOB, KOTOPBIE MOIYYEHBI C y4eTOM (U3HKO-XUMUUYECKHX M OMOJOTMYECKHX CBOWCTB
MOYB, a TaKkkKe MPOJODKUTCILHOCTH OWOJIOTUYECKOW AaKTUBHOCTH TIIOYBBI, CBONCTBEHHOMN
orpeseNieHHONW reorpaduyeckoi Jokanuu. Tak ke BBISBICHO, YTO uYepe3 5 yacoB HaOIIOJCHUS
BBIJICJICHUE YIJIEKUCIIOTHI ITIOYBOM, TOMEIEHHONW B KaMepy, IMTPEKPALLACTCS.

MopepHu3anusi ¥ CKOpas ajanTalus CYLIECTBYIOIIMX METOJOB ydy€Ta SMUCCHUU JUOKCUIA
yriaepojga  HOYBaMU  IO3BOJIMT  BOBJIEYb  arpapHoO-pa3BuUTble  peroHel  Poccun B
YIIEPOCEKBECTPUPYIOLLYIO HHIYCTPUIO TIOCPEACTBOM yUacCTUs B KIIMMAaTUYECKUX ITPOEKTaX.

[lenb uccaenoBaHusl — MPOBECTU CPABHUTENBHYIO OLIEHKY SMHUCCUU JAMOKCHJIA YIiIepoja U3
paBHBIX 00PA3IOB MOYBHI ABYMSI Pa3IMYHBIMH CIIOCOOAMU JJIsl ONIPEAETICHUS pa3iuduii B iudpoBoM
BBIPOKCHUH.

[Tokazarenb [bIXaHUS TOYBBI (IMHCCHM VYIJIEKUCIOrO Ta3a W3 TOYBBI) IO3BOJISET
MOJIETIMPOBATh U OLIEHHWBATh HETTO-BHIOPOCHI B HAa3eMHBIX 3KocucTeMax. B Hacrosiee Bpems ais
OLICHKHU JbIXaHUs IMOYBbI UCIIOJIb3YIOTCS JIBA OCHOBHBIX METO/A.

[lepBblii MeTOA WM3MEpEHUs MOYBEHHOTO JbIXaHWS — METOJ TUTPOBAHUS YJIOBJIECHHOTO B
3aKpBITON KOJIOE YIIIEKHCIIOrO rasa.

BTopoii meTo1 n3MepeHust MOYBEHHOTO JIbIXaHUSI — KAMEPHBIN (IKCIIPECC-METOT).

W3meputenbHble KOHTEHHEPHl HA MOMEHT MOTPYXEHHS B HHUX TOYBEHHBIX OO0pa3lioB
cojepkaii (POHOBYIO KOHIICHTPALIMIO YIJIEKUCIOTO Ta3a B moBTopHOcTH 1 = 510 ppm, B
noBTopHoctu 2 = 504 ppm.

Crabunuzamus Beienenus COz B uccieayeMbIX oOpasliax HacTynmuia d4epe3 S5 4acoB
u3Mepenus. B moroproctu 1 konnentpanus CO2 6bu1a papaa 917 ppm, B nosropHoctu 2 CO2— 927
ppm.

[Tpu nepecuere oObEeMa YIIIEKUCIIOT0 ra3a, Olpeie]IeHHOr0 HKCIPECC - METOJIOM B Kamepe Ha
1 1, Mbl osyyaeM nokaszatenb, paBHblil 0,77 CO2 mr/10 r. Paznuna B o0bemMe YIiIeKHCIOro rasa,
BBIIETIEHHOTO M3 PaBHBIX 00PA3I0B MOYBBI Pa3HBIMU METOJaMH, cOCTaBmIIa Oojee 4yeM B 10 pas.

Knroueevle cnoea: owvixanue noyesl, Hemm0'8bl6p0Cbl, cekeecmpayus, OQI’ZOHMPOGGHM&
KIUMAMUYecKul npoekm.
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Abstract. The development and use of verified methods of carbon dioxide emissions control
by agricultural soils is the most important stage in the development of carbon farming and carbon
sequestering industry. It requires a complex of scientific researches. The volume of CO2 emitted from
equal soil samples, but measured by different methods — the titration method under laboratory
conditions and the chamber method of CO2 measuring, were compared. As a result, the observations
revealed a difference in the volume of carbon dioxide released by the soil, counted by different
methods. The volume of emitted carbon dioxide measured by titration exceeded the CO2 indexes
measured by the chamber method by more than 10 times.

Among the disadvantages that need to be taken into account when calculating the carbon
dioxide balance in the soil-atmosphere system, it was revealed that the disadvantage of the classical
laboratory method for measuring basal respiration of the soil is associated with the inability to express
the intensity of CO. emissions in real time, taking into account the biodynamic processes occurring
in the soil. This method can be used to estimate the carbon capacity of the soil equivalent to the
amount of potentially mineralized organic matter in it.

The difficulty with using the chamber method lies in the absence of conversion coefficients,
which are obtained taking into account the physico-chemical and biological properties of soils, as
well as the duration of biological activity of the soil in certain geographical location. It was also
revealed that after 5 hours of observation, the release of carbon dioxide by the soil placed in the
chamber stops.

Modernization and adaptation of existing methods of control of carbon dioxide emissions by
soils will allow to involve the agro-developed regions of Russia in the carbon sequestering industry
through participation in climate projects.

The aim of the study is to conduct a comparative assessment of carbon dioxide emissions from
equal soil samples in two different ways for determining the differences in numerical terms.

The indicator of soil respiration (carbon dioxide emissions from the soil) allows to model and
estimate net emissions in terrestrial ecosystems. Currently, two main methods are used to assess soil
respiration.

The first method of measuring soil respiration is the method of titration of carbon dioxide
captured in a closed flask.

The second method of measuring soil respiration is chamber (express method).

Measuring containers at the time of immersion of soil samples in them contained a background
concentration of carbon dioxide in a repetition of 1 =510 ppm, in a repetition of 2 = 504 ppm.

Stabilization of CO> release in the studied samples occurred after 5 hours of measurement. In
repetition 1, the concentration of CO> was equal to 917 ppm, in repetition 2, CO. was 927 ppm.

When recalculating the volume of carbon dioxide determined by the express method in the
chamber for 1 liter, we get an indicator equal to 0.77 CO2 mg /10 g. The difference in the volume of
carbon dioxide extracted from equal soil samples by different methods was more than 10 times.

Keywords: soil respiration, net emissions, sequestration, deposit, climate project
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Pegepar. B crathe paccMaTpuBaeTcs BIUsIHIE MHOPUAMHTA HA PSIJT X039 CTBEHHO-TIOJIE3HBIX
IIPU3HAKOB Y MOJIOYHOTIO cKoTa. MHOpHUIMHI SIBIS€TCS HEOTHEMJIEMOM YacTbl0 COBPEMEHHOIO
pa3BeieHUs )KMBOTHBIX. B HacTosiIiee BpeMsi CeJIeKIUs BEIETCA Ha JTUAEPOB MOPObl, YTO MPUBOIUT
K yBelNWUYeHWIO WHOpuamHra. VcciemoBaHus, TPOBEICHHbIE B  INIEMEHHOM  3aBOJIE
«/lerckocenbCckuil», MO3BOJIUIM BBIABUTh MNOMYJSLUIO KOPOB, IOJYYEHHYIO C HPUMEHEHUEM
nHOpuauHra. beina onpenenena crenenb MHOpuaMHTA M0 Gopmysie Paiita-KucioBckoro y kaxmaoro
KUBOTHOTO. Bce XUBOTHbIE OBUTM pa3leleHbl Ha TPYNNbl B 3aBUCUMOCTH OT BEIUYUHBI
koa¢p¢unmenTa MHOpuAMHra. JlaHHas moOMynsALMs CpaBHUBAlIAach 1O OCHOBHBIM IIOKa3aTeNsiM C
ayTOpeTHBIMU KOPOBAMH.

WccnenoBaHusIMU yCTaHOBIJIEHO, YTO MIPU CPAaBHEHUU MHOPETHBIX U ayTOPEIHBIX )KUBOTHBIX
B IIEJIOM, HEe HAOMIOJANOCh CYHIECTBEHHOW Pa3sHUIIBI MEXIy STUMHU JByMs Tpymmnamu. Korga ke
pacnpenenuiai UHOPEIHBIX KMBOTHBIX MO TPYINaM B 3aBUCHMOCTH OT CTENEHH MHOPHUIMHIA, TO
OBLIO YCTaHOBJIEHO, UTO C YCHJICHHEM CTENEHH HMHOPUAWHTA Y TIOJIOMBITHOTO MOTOJIOBbS CHIKAETCS
KMBas Macca [0 MaKCHUMaJbHOM JIaKTalluM, HECKOJbKO YBEJIWYUBAETCS BO3pAcT IEPBOIO
OCEMEHEHUSI, YMEHBIIIAEeTCs CPEHMI BO3pACT B JaKTalusX. JKUBOTHBIE C YMEPEHHBIM HHOPUIUHTOM
MMeIM MaKCHUMAaJIbHBIM HaJI0M 3a HaAWBBICHIYIO JIAKTALMIO, a C OTJAJIEHHBIM — MaKCHUMAaJbHYIO
MPOJIOKUTENIBHOCTD XO35IMCTBEHHOT'O UCTIOIb30BaHUS.

ToiaTenpHbId aHAIM3 MOJIOYHOM MPOJAYKTUBHOCTH, a TaK)K€ MOKa3aTeJIeHd pocTa, pa3BUTHS,
CKOPOCTIEJIOCTH U JOJTOJETUSI MOJOYHBIX KOPOB IMOKa3aj, YTO YMEPEHHAasl U OTJaJe€HHasl CTEIEeHU
MHOpUJMHIa HE OKa3bIBalOT OOJBIIOrO HETaTUBHOTO BIUSHUS HA IMOKAa3aTeNU MPOAYKTUBHOCTH
KHUBOTHBIX. MO)KHO PEKOMEHIOBaTh UCIIOJIB30BaTh ATU CTENIEHH MHOPUAMHTA B INIEMEHHOU padboTe
JUTSL 3aKPETIEHUS TOJI€3HBIX CBOMCTB Y )KUBOTHBIX.

Knroueevie cnosa: uHépu()qu, pa3eedeuue CeIbCKOXO3SUCIBEHHbIX HCUBOMHBIX, MOJIOYHAA
npodykmueHocmb, OHMOCEHE3 HCUBOMHbLX, pOCM U pazeumue HCUu6OMHbIX, ooJieonemue MOLOYHO20
cKoma
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INFLUENCE OF INBREEDING ON INDICATORS OF ONTOGENESIS, PRODUCTIVITY
AND LONGEVITY OF DAIRY COWS
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Abstract. The article examines the influence of inbreeding on a number of economically
useful traits in dairy cattle. Inbreeding is an integral part of modern animal breeding. Currently,
breeding is conducted on the leaders of the breed, which leads to an increase in inbreeding. The
research conducted by us in the breeding plant "Detskoselsky" allowed us to identify the population
of cows obtained using inbreeding. We determined the degree of inbreeding according to the Wright-
Kislovsky formula for each animal. All animals were divided into groups depending on the value of
the inbreeding coefficient. This population was compared according to the main indicators with
outbred cows.

Studies have found that when comparing inbred and outbred animals in general, there was not
a significant difference between these two groups observed. When we distributed inbred animals into
groups depending on the inbreeding degree, it was found that with an increase in the inbreeding
degree, the live weight of the experimental livestock decreases on the parameter of the maximum
lactation, the age of the first insemination increases slightly, the average age in lactation decreases.
Animals with mild inbreeding had the maximum milking capacity for the highest lactation, and with
remote — the maximum duration of economic use.

A thorough analysis of dairy productivity, as well as indicators of growth, development,
precocity and longevity of dairy cows has shown that moderate and long-term degrees of inbreeding
do not have a big negative impact on the productivity of animals. It can be recommended to use these
inbreeding degrees in breeding work to fix useful properties in animals.

Keywords: inbreeding, breeding of farm animals, dairy productivity, animal ontogenesis, growth and
development of animals, longevity of dairy cattle
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BJIMAHUE PA3JINYHBIX CUCTEM COAEPKAHUSA
HA MOP®OJIOTMYECKHN COCTAB KPOBH BLIUYKOB
TP UHTEHCUBHOM BBIPAIIIUBAHUU U OTKOPME

Upan [erposuu Ipoxopos’, IOuausa Bacuabesna llommuna®
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Pedepar. B cratbe paccMaTpuBarOTCS OCOOCHHOCTH MOP(OIOTHYECKOr0 COCTaBa KPOBHU
OBIYKOB B 3aBHCHMOCTH OT Pa3JIMYHBIX CHCTEM COACpaHHs MPH WHTCHCHBHOM BBIPAIIMBAHUH U
otkopme. Llenbro uccne0BaHni SIBISIACH OIICHKA BIIMSTHUS PA3JIMYHBIX CUCTEM COJICPIKAHUS OBIYKOB
CUMMEHTAJILCKOH MOPOAbI Ha MOP(POJIOTUUYECKHIT COCTAB MX KPOBU MPU MHTEHCHBHOM BhIpaI[IBAHUT
u oTkopme. MccnenoBanne nmpoBOUIOCH MO TPATUIIMOHHOM METOIMKE TPYyHIT-aHaIoroB. OObEKTOM
MOCITY>KUJIM OBIYKHM CUMMEHTAIbCKON MOpOAbl. bblla BbIIENIEHA KOHTPOJIbHASA Tpylna ObBIYKOB C
MIPUBSI3HBIM COJICPYKAHUEM H JIBE ONBITHBIX CO CTOMJIOBO-TTACTOUIITHONW CUCTEMON. UNCIIO KHUBOTHBIX
B Kaxaou rpynne — 17 ronoB. PazHuma Mexay ABYMsI ONBITHBIMHM TPYIINAaMH 3aKJIHOYallach B
TEXHOJIOTHH COJEP’KaHMsI MOCTIE OTheMa OT MaTepel: B OJHOU TPyMIe OHO OBLJIO MPUBS3HBIM, B
Ipyroit — GecnpuBsI3HBIM. B ocTanbsHOM yCIOBUS OMbITa OBUIM OJWHAKOBBIMHU. BpeMeHHbIe pamMKu
MPOBEACHUS OMbITAa — OT POXIeHUA 10 18 mec. Y MOJOMBITHOTO TOTOJOBBS ONPEISISUIH
CpeIHECYTOUHbIE MPUPOCTHI, a TAKXKE C OMpPEEICHHON MEePHUOJUYHOCThIO Opany mpoObl KpoBu. B
KPOBHU ONPENEIISIITN KOJTHMUYECTBO APUTPOIIMTOB, TEMOTJIOONHA, JICUKOIIMTOB, Y03MHO(DUIIOB.

B pesynbrare ombiTa y OBIUKOB BCeX TPYNN K KOHIY TMEepHOAa HOBOPOXKIEHHOCTU
YCTaHOBJICHO YBEJIMYECHHE KOJUYECTBA SPUTPOLUTOB. M3MeHeHUe copepkanusi reMoriioOnHa ObLTH
CXOJIHBI C TAKOBBIMH IPUTPOIMTOB. BBIUKM KOHTPOJIBHOM TPYIIBI B MEPBBIE 6 MECSIEB KU3HU 110
KOJIMYECTBY JIEUKOLIUTOB B KPOBU MPEBOCXOIMIM, XOTSI U1 HE3HAYUTEIBHO, CBEPCTHUKOB OIBITHBIX
rpynn. CHUKeHUE ypOBHS 303MHO(MUIOB B KPOBU OBIYKOB 3-i1 IpyMIIbl KOCBEHHO CBUETEIBCTBYET O
Pa3BUTUM Y HHUX CTpPECC-peaKUuU. AHAJIOTMYHOE SBJIEHWE YCTAHOBIECHO TPHU OTCYTCTBHH
TaKTUJIHHOTO KOHTaKTa OBIYKOB KOHTPOJIBHOM TPYIIBI C MATEPSIMU B TIEPHO]T HOBOPOKJACHHOCTH.

HHTeHCHBHOE BBIpallliBaHWE OBUKOB 2-i1 W3- TpyNm MO TEXHOJOTHH MSCHOTO
CKOTOBOJICTBA OOECIMEYMIIO BBICOKYIO MHTEHCHMBHOCTh MX POCTa, U OHHU B BO3pacte 6 MecsIeB
JIOCTHTJI MacChl, COOTBETCTBEHHO, 254,64+2,8 n 253,442,7, uro Ha 27,4 u 26,8 % (P<0,001) 60mb111€,
yeM B KOHTpousie. OJIHAKO MHTEHCHUBHOCTH POCTa OBIUKOB OIBITHBIX T'PYIII MOCIE OTheMa HX OT
Marepei B Bo3pacTe 7 MeCSLEB CYILIECTBEHHO CHU3UIIACh, BCIIEJICTBHE YETO pa3HUIIA 1O )KUBOM Macce
MEXy roJoBajibiIMM Obrukamu 2-i u 1-i rpynn cocraBuna 5,1 kr, wiu 1,2 % B nojab3y HEpBbIX.
[TockonbKy Ha CHYKEHUE HHTEHCUBHOCTH POCTa OBIYKOB 3-i TPYIIIBI 0Ka3aJI0 COYETAHHOE BIHUSHHE
OTHEMHOT'O CTpPECCa U BBIPAIIMBAHUS UX B YCIOBUSIX OCCIPUBSI3HOTO COJACPIKAHHUS, OHH B BO3pPACTe
12 mecsiueB ycTynanau 1o BEJIMYMHE )KMBOM MacChl CBEpCTHUKAM KOHTPOJIbHOM rpynnsl Ha 16,8 kr,
w 2,8 %. XKuas macca 15-mecsiuHbIX OBIYKOB TPYII B MOPSAIKE BO3PACTaHHUSI UX HOMEPOB
cocraBuna: 508,8+6,7; 503,6+6,3; 482,1+6,5 kr, a B KOHIIE ONBITHOrO mnepuoga: — 588,7+8,1;
578,9+6,8; 553,6+7,5 Kr.

Knroueevie cnosa: 6blllk'u, cucmemasl codepofcaHuﬂ, cmpecc, Kpogb, apumpoyumal, 26M02Jl05uH,
JlelZKOI/ﬂ/lmbl, 303MHOgbuJZbl
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Ivan P. Prokhorov?, Yulia V. Shoshina?
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Abstract. The article discusses the features of the morphological blood composition of bulls
depending on different systems of maintenance during intensive raising and fattening. The aim of the
research was to assess the influence of various systems of keeping Simmental bulls on the
morphological composition of their blood during intensive rearing and fattening. The study was
conducted according to the traditional method of analog groups. The object was the bulls of the
Simmental breed. A control group of bulls with tethered keeping and two experimental ones with a
stable-pasture system were allocated. The number of animals in each group was 17 animals. The
difference between the two experimental groups was in the technology of holding after weaning from
mothers: in one group it was tied, in the other it was loose. In other respects, the conditions of the
experiment were the same. The time frame of the experiment is from birth to 18 months. The average
daily increments were determined from the experimental livestock, and blood samples were taken at
certain intervals. The number of erythrocytes, hemoglobin, leukocytes, and eosinophils was
determined in the blood.

As a result of the experiment, an increase in the number of red blood cells was found in bulls
of all groups by the end of the newborn period. The changes in hemoglobin content were similar to
those of erythrocytes. The bulls of the control group in the first 6 months of life exceeded, although
slightly, the peers of the experimental groups in terms of the number of leukocytes in the blood. A
decrease in the eosinophils level in the blood of the third group's bulls indirectly indicates the
development of a stress reaction in them. A similar phenomenon was found in the absence of tactile
contact of the control group bulls with mothers during the newborn period.

Intensive rearing of bulls of the second and third groups using the technology of beef cattle
breeding provided a high intensity of their growth, and at the age of 6 months they reached a weight
of 254.6 + 2.8 and 253.4 + 2.7, respectively, which is 27.4 and 26.8% (P<0.001) more than in the
control group. However, the intensity of the growth of the bulls of the experimental groups after
weaning them from their mothers at the age of 7 months significantly decreased, as a result of which
the difference in live weight between the one-year-old bulls of groups 2 and 1 was 5.1 kg, or 1.2% in
favor of the first. Since the decrease in the intensity of growth of group 3 bulls was influenced by the
combined effect of weaning stress and growing them in conditions of loose confinement, at the age
of 12 months they were inferior in terms of live weight to peers of the control group by 16.8 kg, or
2.8%. The living weight of 15-month-old bulls of the groups in ascending order of their ordinal
numbers was 508.8+ 6.7; 503.6+ 6.3; 482.1 + 6.5 kg, and at the end of the trial period — 588,748,1;
578,9+6,8; 553,6+7,5 kg.

Keywords: bulls, maintenance systems, stress, blood, erythrocytes, hemoglobin, leukocytes,
eosinophils
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AHAJIN3 OCOBEHHOCTEM OPTAHU3AIIMUA KOPMJIEHUS JIOIIAJIEM
B COBPEMEHHBIX YCJIOBUAX

Oubra lennagbesna lllapacbkunal, Tatbsana Hukonaesna Logosuna’

ldenepanbroe rocynapcTBenHOe G10KETHOE 0OPA30BATENBHOE YUPEKIEHHE BBICIIErO
oOpa3zoBanus «Cankt-IlerepOyprckuii rocy1apcTBEHHBI YHUBEPCUTET BETEPUHAPHON METUITUHBIY,
196084, Poccuiickas deneparust, Cankr-IlerepOypr, yia. Uepaurosckas, a.5, xmause@mail.ru,
https://orcid.org/ 0000-0002-4984-5114
2(eepanbHOE FOCYIApPCTBEHHOE OI0KETHOE 00Pa30BATENbHOE YUPEXKICHHE BHICIIETO
obpazoBanus «Cankt-IlerepOyprckuii rocy1apcTBEeHHBIN arpapHblil yHuBepcuteT», 196601,
Poccuiickas ®@enepanust, Cankt-IlerepOypr, r. [lymkun, [lerepOyprckoe mocce, 1.2,
konikurs@mail.ru, https://orcid.org/0000-0002-3806-3328

Pedepar. 11 >pdexTUBHOrO ynpaBieHUs MPOLECCaMU IMpPHU OpraHu3alMd KOPMIICHUS
jomaae Heo6X0AUMO OHUMATh, YTO UMEHHO MPEACTABIAIOT U3 ce0s 3TU MPOLIECCHl HAa IPAKTUKE,
B COBPEMEHHBIX YCIOBUSX. B CBSA3U ¢ 3THM 11€IIbI0 UCCIIEI0BAHMS CTAJIO OIPEACICHUE COBPEMEHHOIO
COCTOSIHMSI, OCHOBHBIX OCOOEHHOCTEH U MpoOjeM B 00ECIEeUEeHUH U OpraHU3alud KOPMJICHUS
HEMPOAYKTUBHBIX Jowaaell Ha tepputopun Poccuiickoit @Penepauun. Marepuaiom s
MCCIIEIOBAHMS CTaIM PE3YJIbTaThl OMPOCa, IPOBEIEHHOTO ITYTEM aHKETUPOBAHHUS, B TOM YHUCIIE YEPE3
3JIEKTPOHHBIE (POPMBI, BIAJENbLEB JOMaAed M KOHEBOAUECKUX XO34HCTB 00 0COOEHHOCTSIX
OpraHM3alyi KOPMIICHHUS UX Jolaaeld. AHKeTa BKJIK0Yaia BOIPOCH! O AeMOrpauuecKux JaHHBIX, O
TeKyIlel MpakTuKe KOPMJIEHHS U BBIOOPE KOPMOB U JOOABOK, O 3/I0POBbE JIOLIAIU. Y4YacTBOBAJIO B
ankerupoBanuu 302 pecrioHaeHTa, U3 6osee ueM 38 peruoHoB PO, yuntsiBanock noroyiosse B 3386
rojoB. AHaJW3 pe3yJbTAaTOB IOKa3all, YTO OpraHM3alus KOPMIIEHHsS TOJIbKO B 54% ciydaeB
OCYILIECTBIISIETCSl CIIEUUAINCTaMU, HMMEIIMMHU mpoduiabHoe oOpa3oBanue. Ilpu cocraBneHun
paloHa B Ka4yeCTBE OCHOBHBIX KOMIIOHEHTOB Yallle BCErO HCIOJB3YIOT TPaJAULHOHHBIE: CEHO
(Tompko ceHo — 45%), oBec (31%) u MOpKOBb (54%). OTMeUaeTCsi TeHACHIIUS K YBEJIMUECHUIO JOJIU
rpyOBIX KOPMOB B CTPYKType palMoOHOB. B kadecTBe KOpMOB-/100aBOK yallle BCETO0 UCHOIb3YIOTCS
TpaBsiHast MyKa (24%), xmbixu 1 mpoTsl (20%) n nmennynsie otpyou (18%). M Hecmotps Ha ToO,
410 63% pECIOHJIEHTOB yKa3aJd, YTO HE BUAAT MPOOJieM, CBSI3aHHBIX C KOPMJIEHHEM Y CBOMX
JIOLIAIeH, Psii OTBETOB YKa3bIBaeT Ha HAJIMYME CHUCTEMHBIX IPOOJIEM B yNpPaBICHUH KOPMIIECHHUEM,
CBSI3aHHBIE C HAyYHO-METOJMYECKHMM OOecledeHHeM, a TakKe YHUCTO OpraHMU3alMOHHO-
MPaKTUYECKHE, KOTOPBIE TPEOYIOT 00513aTENBHOIO PELICHUS.

Kniouesvie cnosa: KopmjeHue Jzowadeﬁ, KOH€6'00CWI6‘O, Kopma, MOHUmMoOpuHe, onpoc, ynpaejierue
KopMmileHuem

HuTupoBanmne. [Hlapacskuna O.I'., 'onoBuna T.H. Ananu3 ocoGeHHOCTEN OpraHu3anuy KOpMICHHUS
jomane B coBpeMeHHbIX ycioBusx // W3Bectuss Cankt-IlerepOyprckoro rocyaapcTBEHHOTO
arpaproro yHuBepcurera. — 2022. — Ne2(67). — C. 110-119 doi: 10.24412/2078-1318-2022-2-110-
119.
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ANALYSIS OF FEATURES IN THE HORSE FEEDING MANAGEMENT UNDER
MODERN CONDITIONS
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Abstract. In order to provide an effective management when organizing horse feeding, it is
necessary to understand what exactly these processes are in practice, under modern conditions. In this
regard, the aim of the study was to determine the current situation, the main features and problems in
the horse feeding management in the Russian Federation. The material for the study was the results
of a survey conducted through a questionnaire, including online forms, of the horse owners and the
horse farm owners, about the peculiarities of organizing their horses feeding. The survey included
questions about demographics, current feeding practices and choice of feeds and additives, and horse
health. 302 respondents from more than 38 regions of Russia participated in the survey; the number
of horses taken into account was 3386 heads. The survey results showed that the feeding management
only in 54% of cases is carried out by specialists with specialized education. When compiling the
ration, traditional components most often used as the main components are: hay (only hay - 45%),
oats (31%) and carrots (54%). There is a tendency to increase the proportion of roughage in the
structure of rations. Grass meal (24%), oil cakes and meals (20%), and wheat bran (18%) are most
often used as feed additives. And despite the fact that 63% of respondents indicated that they do not
see any problems associated with feeding their horses, a number of answers reveal the presence of
systemic problems in the feeding management, related to scientific and methodological support, as
well as organizational and practical ones that require mandatory decision.

Key words: horse feeding, horse breeding, feed, monitoring, survey, feeding management
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Pedepar. B crathe mpexacraBieHsl MaTepuainbl MO M3YYEHHUIO HEKOTOPBIX IOKa3zaTesen
IIEPCTHOM TMPOJYKTUBHOCTH KPOCCOPEIHBIX OBELl aKXAMKCKOW MSCO-IIEPCTHOM IMOpPOJBI,
pPa3BOAMMBIX B ceBepHOM 4acTH IIpukacnuiickoil HU3MEHHOCTH. TpH Ipynmbl MaTOK aKKaMKCKHX
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MSICO-IIEPCTHBIX OBELl, OTOOPAaHHBIX IO MPHUHIIMITY aHAJIOTOB, OBLIM pa3MeIlleHbl Ha MmacTOuIax c
pPa3IMYHON PACTUTEIBHOCTBIO: CTENHBIX CYXOJOJBHBIX (2 Trpynmbel) M HU3MHHBIX JIMMAaHHBIX
nacToumax (KOHTpPOJb). 3UMOI OBell KOPMUIIM CEHOM C TeX K€ CEHOKOCOB. Uepes roj Jiydirne
MOKa3aTesy 10 KUBOW Macce HaOIIOANINCh Y OBEIl Ha CTEMHBIX CYXOJOJIbHBIX ydacTKax (mepBas u
BTOpas rpymnmna), npu yBenudeHuu Ha 2,06 u 1,52 kr. B tpeTwseli rpynme, Ha000poT, HaOII01aT0Ch
cHIKeHue Ha 1,14 kr. MaTku nepBbIX ABYX IPYII IPEBOCXOAAT I10 HACTPUTY MbITOM mepctu Ha 0,25
u 0,19 xr 10,1 u 7,7% martok Tpetbei rpymnmbl. OCHOBHOH cOpT B IepBoi rpymme coctaBuia 72,9%,
BO BTOpOii U Tpetbedt — 70,1 u 68,4%. Macca HU3IMIMX COPTOB B TpeTher rpymnme Obuia 10,9%, Bo
BTOpOil U TpeTheil — 6,4 — 7,1%. K koHIly ombITa MPOU30ILTI0 HEKOTOPOE YBEIMYEHUE IIEPCTHOTO
xupa y ocoOeil nepBbix aByxX rpymm — Ha 0,91 u 0,65%. B cpaBHHTEIBHOM acreKkTe MaTKU IEePBOU
IpyNmbl UMEIOT CTENEeHb M3BUTOCTU HECKOJIbKO MeHbinyto (8,43 — 17,0%), yem BTOpoii (8,86 —
17,93%) u tperneii (9,65 — 19,82%).

Knrwoueevie cnosea: axkdicauxkckas MACO-WEPCMHASL NOPOOd, KPOCCOpPeOHAas WepCcmb, HACMPUe
wepcmu, MoIWUHA WepCmu, WepCmHbLLL HCUP, NUMAMENbHOCMb PAYUOHA

HurupoBanume. MakcumoBa O.B. BrnusHue ycnoBuid conaepkaHUsi Ha IIOKa3aTeNM LIEPCTH
KpoccOpenubix oBernr //  M3Bectust Cankt-llerepOyprckoro TrocyZapCTBEHHOTO —arpapHOro
yuusepcureta. —2022. — Ne 2 (67). — C. 119-124. doi: 10.24412/2078-1318-2022-2-119-124.

INFLUENCE OF KEEPING CONDITIONS ON WOOL
INDICATORS OF CROSSBRED SHEEP

Olga V. Maksimova

Saint-Petersburg State Agrarian University, Peterburgskoe Shosse, 2, Pushkin, Saint Petersburg,
196601, Russia; spbgaul965@mail.ru; https://orcid.org/0000-0003-1464-7203

Abstract. The article presents materials on the study of some indicators of wool productivity
of crossbred sheep from the Akzhaik meat and wool breed bred in the northern part of the Caspian
lowland. Three groups of queens of Akzhaik meat-wool sheep, selected on the analogue principle,
were placed on pastures with different vegetation: steppe dry-land (2 groups) and low-lying estuarine
pastures (control).In winter, the sheep were fed with hay from the same hayfields. A year later, the
best live weight indicators were observed in sheep on steppe dry-land plots (the first and second
groups), with an increase by 2,06 and 1,52 kg. In the third group, on the contrary, there was a decrease
by 1,14 kg. The ewes from the first two groups surpass on the parameter of the washed wool clip by
0,25 and 0,19 kg (10.1 and 7,7%) the ewes from the third group. The main grade in the first group
was (72,9%), in the second and third (70,1 and 68,4%). The mass of the lower grades in the third
group was 10,9%, in the second and third — 6,4 - 7,1%. By the end of the experiment, there was a
slight increase in wool fat in individuals of the first two groups — by 0,91 and 0,65%. In the
comparative aspect, the ewes of the first group has a slightly lower degree of tortuosity (8.43 - 17.0%)
than the second (8,86 - 17,93%) and the third (9,65 - 19,82%).

Keywords: akzhaik meat-wool breed, crossbred wool, wool clip, wool thickness, wool fat, nutritional
value of the ration

Citation. Maksimova, O.V. (2022), "Influence of keeping conditions on wool indicators of crossbred
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METO/AbI CEJIEKIIUU B IIVIEMEHHOM PA3BEJAEHHWHU IITUIBI

Anexcanap I'eoprueBny bbiuaes

Cankr-IleTepOyprckuii rocy1apcTBEHHBIN arpapHblil yHuBepcurert, [lerepOyprckoe mocce, 1. 2,
[Mymkun, Cankt-Ilerepoypr, 196601, Poccus; e-mail: bitl31@yandex.ru;
https://orcid.org/0000-0001-8073-7421

Pejgepar. IlTuneBoacTBO Kak  BBICOKOTEXHOJIOTMYHAs — OTPAcib  KMBOTHOBOJCTBA,
pa3sBUBAIOIIAACA Ha OCHOBE JIOCTHXKEHMH MHOTHUX HayK: 300TEXHHYECKOW, BETEpUHApHOM,
OMOJIOTUYECKOI1, a TaKKe pAlla TEXHUYECKHX, TpeOyeT NpaBUIbHOTO MPUMEHEHUS] METOIMK HAyYHO-
UCCIIeI0BaTEIbCKUX PAOOT.

Oco0eHHO 3TO KacaeTcsi IUIEMEHHOrOo ITULEBOJACTBA, TIJ€ MpoOJIEMbl  CO3JaHUs
CHELUAIM3UPOBAHHBIX BBICOKONPOIYKTUBHBIX JIMHUN B HACTOSIIEE BPEMsI UMEIOT IIEPBOCTEIICHHOE
3HayeHue. ['eHOTUIBI COBPEMEHHBIX SIMYHBIX U MACHBIX KpoccoB Ha 80-85% OJHOPOIHBI U TPYIHO
Ha OCHOBE 3(pekTa rereposnca MoIyuyuTh JOCTATOUHBIN CEIEKIIMOHHBIN Iporpecc.

Co3naHne HOBBIX JUHHA M KpPOCCOB MTHIBI — MPOIECC OYECHb JOJTOBPEMEHHBIH, a
IPUMEHEHHE MOJIEKYJIIPHO-TEHETUUECKUX METOJI0B IO3BOJHUT 3HAUYUTEIBHO COKPATUTh CPOKU
0oTOOpa IIEHHBIX TEHOTHUIIOB.

Bo3Hukaer emje oAMH BaXKHbBIM aclieKT COBPEMEHHOTO MPOMBIIUIEHHOTO NTHUIEBOACTBA —
CO3JIaHME HOBBIX SKOHOMHYECKH OOJiee JEHIEBBIX PALMOHOB KOPMJICHHS NTHLBI ITyTEM 3aMEHBI
JOPOrOCTOSIIUX UCTOYHUKOB MIPOTEMHA U KUPOB HEAOPOTMMH, HO OMOJIOIMUYECKH MOJIHOLIEHHBIMU
KOMIIOHEHTaMH, OTXOJaMH NHIIEBOTO TPOM3BOJACTBA W CHHTETHYECKHMMH (SKMBIXH, IIPOTHI,
aMMHOKUCIIOTHI, BUTaMUHBbI). [Ipu 3TOM BO3HUKaeT 3PPEKT IKCIPECCUU paHee «CISIIUX) I'CHOB,
MIPOSIBJIEHUE KOTOPBIX HEXEJaTelNbHO. OJTO H3y4aeT HOBasg Hayka HYTPUI€HOMHMKA. 3J1€Ch
HEOOXOAUMO OMNpPENEeNUTh TIEHETUYECKHE MapKepbl, COOTBETCTBYIOLIUE (HEHOTUITHUECKOMY
MIPOSIBJIEHUIO, C LIEIBI0 UCKIIIOYEHHS UX HOCUTENEH.

BaxHo coOmoneHne M coYeTaHWEe TPAAULMOHHBIX KIACCHUYECKHX, COBPEMEHHBIX U
MEPCIEKTUBHBIX METOOB CENIEKIIUU MPH COXPAHEHUH LEHHBIX MOPOJ M JIMHUHU NTUIBI, T.K. OHU
SBJISIIOTCSI UCTOYHHMKAMHU LIEHHBIX T€HOB, KOTOpBIE MO Mepe UX HM3y4deHHs OyayT BKIIOYATHCS B
MPOIIECC COBEPIICHCTBOBAHUS U CO3/IaHUS HOBBIX IEHHBIX W IPOXYKTHBHBIX MOIYJISIIHIA.

Knroueevie cnosa:. cenexyus, oononykieomuoHwiti noaumopgusm (SNP), QTL (Quantitative trait
locus), QTN (quantitative trait nucleotides), cenomuka, HympueeHoMuKa.

HurupoBanue. beruaes A.I'. Metoapl cenekuuu B MIEMEHHOM pa3BeACHMM NTUILI // U3BecTus
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133. doi: 1024412/2078-1318-2022-2-125-133.
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Abstract. Poultry farming as a high-tech branch of animal husbandry, developing on the basis
of the achievements of many sciences: zootechnical, veterinary, biological, as well as a number of
technical ones, requires the correct application of scientific research methods.

This is especially true for breeding poultry, where the problems of creating specialized highly
productive lines are currently of paramount importance. The genotypes of modern egg and meat
crosses are 80-85% homogeneous and it is difficult to obtain sufficient breeding progress based on
the heterosis effect.

The creation of new lines and crosses of poultry is a very long-term process, and the use of
molecular genetic methods. The creation of new lines and crosses of poultry is a very long-term
process, and the use of molecular genetic methods will allow to reduce significantly the time of the
valuable genotypes selection.

There is another important aspect of modern industrial poultry farming — the creation of new
economically cheaper poultry feeding diets — by replacing expensive sources of protein and fats with
wastes, which are inexpensive but biologically complete components.

Conclusions. Classical traditional methods of breeding do not lose their relevance, since with their
assistance only it is possible to check the correctness of new modern ones.

Keywords: selection, single nucleotide polymorphism (SNP), QTL (Quantitative trait locus), QTN
(quantitative trait nucleotides), genomics, nutrigenomics.

Citations. Bychaev, A.G. (2022), “Selection methods in breeding poultry”, lzvestiya Sankt-
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BJIMUAHUE MTPOJOJIZKUTEJABHOCTU XPAHEHUSA
HA MOP®O-BMO®PU3NYECKUE KAUECTBA SIUII BEJIOH TEXACCKOHN
IHOPOABI IIEPEIIEJIOB

Jioavuina Tpopumosna Bacuinbesal, Ceersiana Anaroasesna Illaganosa’

lCanxkr-TleTepOyprekuii Tocy1apcTBEHHbIH arpapHbIi yauBepcuteT, [lerepbyprekoe mocce, 1. 2,
[Tymkun, Cankt-IlerepOypr, 196601, Poccus;
ludamila51@mail.ru; http://orcid.org/0000-0002-7941-7786
2Canxkt-IleTep6yprekuii Tocy1apcTBEHHBIH arpapHbli yauBepeuteT, [letepbyprekoe moccee, 1. 2,
[Tyurkun, Cankt-ITerepOypr, 196601, Poccus;spbgaul965mail.ru;
https://orcid.org/0000-0001-9138-5150

Pegepar. Pazpaboranusie BHUTUII u pekomeHnoBaHHBIE B MPOU3BOJCTBO yKa3aHUS IO
YCIOBUSAM U CPOKAM XpaHEHHs] MHKYOAIIMOHHBIX MEPETeNUHBIX SUI] HE YYUTHIBAIOT HalpaBJICHUS
MIPONYKTUBHOCTH NTHUIBI, HECMOTPSI Ha CYIIECTBYIOIIHME DPA3JIU4Ms HE TOJBKO B MHTEHCHUBHOCTH
OOMEHHBIX MPOIIECCOB, HO M KayeCcTBA IMOJYYEHHBIX OT TAKOHM MTHUIIBI SUIl. AKTYaJbHOCTh pPabOTHI
orpezeneHa HEOOXOAMMOCTBIO W3YYeHHs] HHTEHCUBHOCTH CTApEHUS SUI] MSCHBIX IEpPEIeioB Mpu
HCMOJIb30BAHUU Pa3pabdOTaHHbBIX PESKUMOB XpaHeHusi. HOBU3HOM uccnenoBaHus IBUJIOCH U3yUEeHHE
JUHAMHKHU TOKa3aTejeil KadecTBa SIMI] INPU XPAaHEHUU C HCIIOJIB30BAaHMEM pa3pabOTaHHBIX Ha
kadenpe NTUIEBOACTBA U MenKoro >kuBoTHoBozacTBa uM. [LII. Ilapenko CIIGI'AY mertomauk u
puOOpPOB sl OLEHKH MOP(PO-O0MOPU3NUECKHX KAueCTB SUI] IMEPEresoB MICHOTO HallpaBJICHUS
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npoayKTUBHOCTU. lLlenbio wuccrienoBaHus SIBWICA —aHAIW3 BIUSHUS — MPOJOJKUTEIBHOCTU
MPeIBIHKYOAIIMOHHOTO XpaHeHUs Ha MOp(o-0ropu3nveckue KayecTBa HHKYyOAIIMOHHBIX SIUL OeNon
Texacckoil mopojsl mnepenenoB. Pabora mnpoBeneHa Ha Kadeape NTHIEBOJICTBA U MEJIKOTO
xuBOoTHOBOIcTBAa UM. ILIL. I{apenko na 350 sitiax. Ilepen xpaneHueM y siuil ObUTH ONPEACTICHBI
Mopdo-onoduznveckre kauectpa ¢ HapymenueMm (50 mr.) u 6e3 Hapymenus ckopaynsl (300 mT.),
Oobutn copmupoBansl Tpynmbl (o 60 smi) co cpokamu Xpanenus 2, 4, 6, 8, 10 cyrok. Ilocie
3aBepUICHUS] XpaHEHHUS Sila Ka) 101 IpyMIbl ObLIN OLIEHEHBI 10 MOp(o-01odu3nueckuM KadecTBam
C HapyIIeHHEeM U 0e3 HapyIICHUS LEeJIOCTHOCTH CKOPIYIIBI C UCTIOIb30BaHUEM METOAMK U IPUOOPOB,
paspaboTtaHHBIX Ha Kadeape. XpaHeHue sl mpousBommwiock npu 8-10°C u OTHOCHTENBbHOU
BiIaXHOCTH Bo3ayxa 60-70%. B mporecce uccienosanus 6bu10 gocropepro (P>0,99)  ycranosieHo
BIIUSIHUE JUIUTEIHLHOCTH XPAHEHUs Ha OOLIYI0 IOTEPIO MACChl SIUIl. Y CYyIIKa SIUI] IPU XPAaHEHUH B
tedenne 2—x cyrok coctaBmia 0,3%, a mpu 10-tu — 0,74%. [lpudyem B mepBbIE IBOE CYTOK
CpeIHEeCyTOuUHas MOTepsl Macchl Uil ObliIa B 2 pasa BeilIe U cocTaisuia 0,15%, a npu 10-cyrounom
xpaneHuu sina tepsuin 0,074% B cytku. InoTHOCTH suIl CHMKanach C yBEJIMYEHHEM CPOKOB
xpaHenus ot 1,0662 r/em® (2 cyr.) mo 1,0611 r/em® (10 cyr.). HanbGonee 3amMeTHbIC M3MEHEHHUS
MHTCHCUBHOCTH YCYIIKU U TUIOTHOCTH HAOIIOJANUCH TTOCIE 6 CyT. XpaHeHHs. BBISBICHO CHIKEHHE
nonu 6ernka B siinax Ha 2,21% 1o cpaBHEHHIO CO CBEXKUMHU siIlaMu, ero BeICOThI Ha 31,4% u nHIekca
6enka Ha 5,17%. OnpeneneHa KpUBOJIMHEHHAsI 3aBUCIMOCTD JIOJIM JKEJITKA B SHIaX MPU XpaHEHHH.
C 6-X CyTOK XpaHEHHMs JI0JI KeNTKa B silnax ysenuuuBaiack ¢ 31,6% no 32,62% npu cHUKEeHUU
BBICOTHl M MHJIEKCA JKEITKA, Y KOTOPBIX BBISIBIEHA OOpaTHas 3aBUCUMOCTb OT JJIUTEIIbHOCTH
XpaHeHus suil. Takum o0pa3oM, UCCIEIOBAHUSAMH YCTAaHOBIICHO BIUSHUE UIUTEIHLHOCTH XPAHEHUS
Ha Mop(ho-0rodu3nyeckre KauecTBa Sull 0eI0i Texacckoi mopos! nepenenos. [Ipuyem 3amedeHo,
YTO 1ociie 6 CyT. XpaHeHUs UK3MEHEHUS Y HEKOTOPBIX MTOKa3aTesiel KauecTBa sIIl HOCST OoJiee IBHBIN
Xapakrep.

Knrwouesvie cnosa. mopgo-ouogusuveckue xavecmea sauy, Xpawmenue, Oeidas mexacckas nopood
nepeneinos

HutupoBanue. BacunseBa JI.T., l1labanoBa C.A. BnusiHue mpoaoDKUTEIHLHOCTH XPAaHEHHS Ha
Mopo-Obuoduznueckre kauecTBa siuil 6emoil Texacckoil mopoxsl nepenenoB // M3Bectus CaHKT-
[TeTepOyprckoro rocyaapcTBEHHOTO arpapHoro yauBepcurera. — 2022. — Ne 2 (67) — C. 134-144.
doi: 10.24412/2078-1318-2022-2-134-144.

STORAGE DURATION EFFECT ON THE MORPHO-BIOPHYSICAL
CHARACTERISTICS OF THE EGGS OF THE WHITE TEXAS QUAIL BREED

Lyudmila T. Vasilyeva?!, Svetlana A. Shabanova?
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Abstract. The guidelines developed by All-Russian Research and Technological Poultry
Institute RAS and recommended for production under the conditions and storage periods of
incubation quail eggs do not take into account the directions of poultry productivity, despite the
existing differences not only in the intensity of metabolic processes, but also in the quality of eggs
obtained from such a bird. The relevance of the work is determined by the need to study the intensity
of aging of meat quail eggs when using the developed storage modes. The novelty of the study was
the research of the dynamics of egg quality indicators during storage using methods and devices
developed at the Department of Poultry and Small Animal Husbandry named after P.P. Tsarenko,
SPSAU to evaluate the morpho-biophysical qualities of quail eggs of the meat productivity direction.
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The aim of the study was to analyze the effect of pre- incubation storage duration on the morpho-
biophysical qualities of incubation eggs of the white Texas quail breed. The study was carried out at
the Department of Poultry and Small Animal Husbandry named after P.P. Tsarenko on 350 eggs.
Before storage, morpho-biophysical qualities with damage (50 pcs.) and without damage of the shell
(300 pcs.) were determined in eggs, groups (60 eggs each) were formed with storage periods of 2, 4,
6, 8, 10 days. After the storage was completed, the eggs of each group were evaluated for morpho-
biophysical characteristics with and without damage of the integrity of the shell using techniques and
devices developed at the department. Egg storage was carried out at 8-10 ° with and relative humidity
of 60-70%. During the study, the effect of storage duration on the total weight loss of eggs was
reliably established (P>0.99). The shrinkage of eggs during storage for 2 days was 0.3%, and 0.74%
during ten days storage. Moreover, in the first two days, the average daily weight loss of eggs was 2
times higher and amounted to 0.15%, and with 10—day storage (0.074%). Egg density decreased with
increasing of storage periods from 1.0662 g/cm3 (2 days) to 1.0611 g/cm3 (10 days). The most
noticeable changes in the intensity of shrinkage and density were observed after 6 days storage. A
decrease in the proportion of protein in eggs by 2.21% compared to fresh eggs, its height by 31.4%
and the protein index by 5.17% was revealed. The curvilinear correlation of the yolk fraction in eggs
during storage is determined. From 6 days of storage, the proportion of yolk in eggs increased from
31.6% to 32.62% with a decrease in the height and yolk index, which showed an inverse correlation
with the duration of egg storage. Thus, studies have established the effect of storage duration on the
morpho-biophysical characteristics of the eggs of the white Texas breed of quail. Moreover, it was
noticed that after 6 day storage changes in some indicators of egg quality are more expressed.

Keywords: morpho-biophysical qualities of eggs, storage, white Texas breed of quail
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KOMILITEKCHBIN NOAXO0/I K OLIEHKE 3®®EKTUBHOCTHU CJI0KHOI'O
IJIEKTPOTEXHOJIOI'MYECKOI'O OBOPYJIOBAHUA HA TPEANIPUATUAX AIIK

Cepreii Bacuabesnu Lyaun?!, Anexcanap I'puropsesny [upkun?

YCanxkr-Tlerep6yprekuii TocyapcTBeHHbIH arpapHsblii yausepeutet, [lerep6yprekoe mocce, 1. 2,
[Mymkun, Cankr-Iletepoypr, 196601, Poccus; serg.gulin2010@yandex.ru;
http://orcid.id/0000-0002-7355-0498
2Canxt-IleTep6yprekuii rocynapcTBeHHBIH arpapHblii yHuBepcuteT, [leTepOyprekoe mocce, 1. 2,
[Mymkun, Cankr-IletepOypr, 196601, Poccust; pirkin.ag@mail..ru;
http://orcid.id/0000-0003-1961-8831

Pedepar. KauecTBeHHblEe HCCIEIOBaHUSA CIOXKHBIX 3JICKTPOTEXHOJIOIMYECKUX CHCTEM,
HE3aBUCHMO OT TOTO, KAKUMH TPOU3BOJICTBEHHBIMHU MPOLIECCAMU OHH YIPABIISIOT, JOJDKHBI HOCUTh
KOMIUIEKCHBIN XapakTep, T.€. YUUThIBaTh NapaMeTphl KaK BHYTPEHHEH, TaK U BHEIIHEH Cpeibl ITHX
cucreM. B HacTosimiel cratbe mpousBeneHa OICHKA BIIMSIHHUS TAKOTO BAYKHOTO 2JIEMEHTa BHEIIHEH
cpeabl, B KOTOPOH (YHKLHOHHUPYET 3JIEKTPOTEXHOJOTHMYECKasi CUCTEMa, KaK 3JHEeprocepBUCHAs
kommanus (DCKO), ocymecTBistomas psii MEPONPUSTHA MO OOCTYy)KHBAaHUIO H PEMOHTY
UCIOJIb3yeMOoro 3ekTpoodopynoBanus. Llenbto uccnenoBanus spisercs aHanu3 padotsl ICKO u
CHCTEMBI DIJIEKTPOCHAOXKEHHS, OOECIIEUMBAIOIINX BBICOKYIO OKCIUTyaTal[HOHHYIO Ha/JIEKHOCTb
UCMOJb3yeMOro  3JEKTpOTeXHONornyeckoro obopynosanusa (OTO) wu  pemaronmx 3axadu
SHEpProcOepekeHns B IPOLECCE peaau3alid HPOM3BOJICTBEHHOro mpouecca. Ilockoibky Bce
IIPOIIECCHI, TPOTEKAIOIINE KaK BO BHYTPEHHEH, Tak U BO BHEIIHEH CpeJie dIEKTPOTEXHOIOIHYECKON
CHCTEMBI, HOCSAT CIydailHBIH XapakTep, HamOonee d>(h(HEKTHBHBIM METOIOM HCCIEIOBAHHS ITHX
MIPOLIECCOB SIBISIETCSA METOJT BEPOSITHOCTHOTO MoJienupoBanust. OObeKTaMU HCCiIe10BaHUs SIBISIOTCS
cllydaiiHble TapaMeTpsl U COOBITHS, XapaKTepHbIe Uid o0ecniedueHus npoiecca skcruryarauuu 3TO
U OKa3bIBAaIOIIME CYIIECTBEHHOE BIMsAHUE HA ero 3(dekTuBHOCTh. B 3aBepiiaromieil yactu cratbu
IPE/UIOKEHAa METOJUKAa BCECTOPOHHEro HuccienoBaHus ciaoxkHoro OTO, mno3Bomsromas
ONTUMH3UPOBATh MPOLECC SKCIUTyaTalluu 3TOr0 00OpPYJOBaHUS M MPOM3BOJCTBEHHBIH NIpolecc B

1[€JI0M, YTO, B KOHEYHOM CUeTe, IPUBEET K MOBBIIIEHUIO IPUOBLIN U peHTa0EIbHOCTH NPEAIPUITUS
AIIK.

Knwouesvie cnoga: snexkmpomexnonocuueckas —cucmema, IKCHIYAMAYUOHHASA HAOEIHCHOCHb
9NEeKMPO0OOPYO08ANUs, IHEP2OCEPBUCHAA KOMNAHUA, IpdhexmusHocms  npou3eo0CcmeenHo20
npoyecca

HutupoBanue. ['ymun C.B., [NMupxkuna A.I'. KoMmrmiekcHbli moaxon K omeHke 3(PGeKTHBHOCTH
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INTEGRATED APPROACH TO EVALUATING THE EFFICIENCY OF COMPLEX
ELECTROTECHNICAL EQUIPMENT AT AIC ENTERPRISES
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Abstract. Qualitative studies of complex electrotechnical systems, regardless of what
production processes they control, should be of a complex nature, i.e. they should take into account
the parameters of both the internal and external environment of these systems. This article assesses
the impact of an important element of the external environment in which the electrotechnological
system operates such as an energy service company (ESCO), which carries out a number of activities
for the maintenance and repair of the electrical equipment used. The aim of the study is to analyze
the operation of ESCOs and the power supply system, which ensure high operational reliability of the
used electrotechnological equipment (ETE) and solve energy saving problems in the process of
implementing the production process. Since all processes occurring both in the internal and external
environment of the electrotechnological system are random in nature, the most effective method for
studying these processes is the method of probabilistic modeling. The objects of the study are random
parameters and events that are characteristic for ensuring the process of operation of ETE and have a
significant impact on its efficiency. In the final part of the article, a methodology for a comprehensive
study of complex ETE is proposed, which makes it possible to optimize the operating of this
equipment and the production process as a whole, which ultimately will lead to an increase in the
profit and profitability of the agro-industrial complex.

Keywords: electrotechnological system, operational reliability of electrical equipment, energy
service company, production process efficiency
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Pedepar. AxryanbHoii 3a1aueii mpu 000CHOBaHHUH MTapaMeTPOB (POTOIIEKTPUUECKUX CUCTEM
1151 3NeKTpocHa0)keHus: 00bekToB AlIIK sBNsieTCs TapMOHHU3AIMS PA3TUUUs MKy OTpeOICHUEM U
reHepalueil 2JEKTPUYECKON PHEPIHMHM C yY4ETOM pEalln3yeMOro pecypca COJIHEYHOM JHEpPruu u
KOHCTPYKTUBHBIX OcoOeHHOcTel 3maHuil. Llens uccienoBaHusi — NMPOAHAIM3UPOBATH BapUAHTHI
COYETaHMUs] MOILHOCTU I€HEepalii U MOTPeOJICHUs IEKTPUUECKON SHEPIUy Ha MPUMEpE THUIIOBOTO
00BEKTa PACTEHUEBOJICTBA (OBOIIEXPAHHMIIUINA) C YYETOM €r0 KOHCTPYKTUBHBIX OCOOCHHOCTEH ist
Pa3IMYHBIX BAPUAHTOB IIPOCTPAHCTBEHHOW OPUEHTALMU. BbIIM pacCMOTPEHBI CIEAYIOIIUE PEKUMBI
(GyHKIMOHUPOBAHUSL  (DOTODIEKTPUYECKOH  CHUCTEMBbl: MHUHUMAIBHBIA  PEKUM  TE€HEpaluu
JIEKTPUUYECKON SHEPIHM, PEKUM TI'eHEepaluu, 00ecleYuBaAOMI CyTOUHbI 00BbeM MOTpedIsieMoi
AJIEKTPUUYECKON SHEPTHH B MIOHE U JieKabpe ¢ 1 0e3 UCIOIb30BaHUs aKKyMYJIUPYIOIIUX YCTPOMCTB,
UCXO/ W3 IPOCTPAHCTBEHHBIX OCOOCHHOCTEH pa3MelleHUs (OTORIEKTPUUECKHX MOJyJled Ha
BBIIEJICHHOM II0JI UX YCTAaHOBKY YYacCTKE M pecypca COJHEYHOM SHEpruu B paccMaTpUBAEMOM
reorpauueckod TOYKE Ha IMOBEPXHOCTH 3eMJU. AHaJINW3 BapUaHTOB COYETAHUS MOIIHOCTH
reHepaluy U IMOTPEOJIEHUS 3JIEKTPUUYECKOM 3HEPIUM Il TUIIOBOIO OOBEKTa pPacTEHUEBOJCTBA
[IOKa3aj, YTO TOJBKO MHMHHMMAJIBHBIA  PEKUM  TIEHEpAalUH  JJIEKTPUYECKOM  DHEpruu
(OTOIEKTPUIECKON YCTAaHOBKOM, CMOACIHPOBAHHBIM MO TpaduKy HIOHS, IO3BOJISIET CHU3UTH
Harpy3Ky Ha SHEprocucteMy Oe3 HCIOJIb30BaHUS AKKyMYJIUPYIOIIMX YCTpoicTB. OmnpeneneHue
napaMeTpoB (POTOITEKTPUIECKON CHUCTEMBI JJISi MUHHMAIBHOTO M O0ECIEUMBAIOLIETO CYTOYHYIO
Harpy3Kky noTpeOuTess peKUMOB 110 TpaduKy JeKkadpsi IPUBOAUT K 3aBBILIEHUIO MOITHOCTH CUCTEMBI
BBHJly HU3KOW MHTEHCUBHOCTU COJIHEYHOW pajuallui U padOThl CUCTEMbI OTOIUIEHHUS, B PE3YJIbTaTe
4ero B JIETHHE MecALbl M30BITOK BbIpa0AaThIBAEMOI 3JIEKTPUUECKON PHEPIrUU B pas3bl MPEBBILIAET
notpebieHne. YcTaHOBKa (POTOINEKTPUIECKUX MOAYJICH Ha KPBIIIE 3/1aHUS HE O] YIIIOM HaKJIOHA
OrpakJarolled KOHCTPYKLMY 3/1aHuUs1, HA KOTOPOM OHM Pa3MEILEHBI, a 10 ONTUMAJIbHBIM YIJIOM, BHE
3aBUCHUMOCTH OT IIPOCTPAHCTBEHHON OPUEHTALIMU 3aHHUSL, TIO3BOJISIET YMEHBIIUTD UX KOJIMYECTBO HA
20-40% mpu Tex ke PSKUMHBIX ITOKa3aTeIIsX.
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Abstract. The urgent task in substantiating the photovoltaic systems' parameters for power
supply of agro-industrial complex is to harmonize the difference between electrical energy
consumption and generation, taking into account the utilized solar energy resource and the design
features of buildings. The purpose of the study is to analyze options for combining power of electrical
energy generation and consumption using the example of the typical plant production facility
(vegetable storage), taking into account building design features for its different spatial orientations.
The following operation modes of the photovoltaic system were considered: the minimum mode of
generating electric energy, the generation mode that provides the daily volume of consumed electric
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energy in June and December with and without the storage devices' application, based on the spatial
features of the placement of photovoltaic modules in the area allocated for their installation and solar
energy resource in the considered geographical point on the surface of the Earth. The analysis of the
options for combining the power of electrical energy generation and consumption for typical plant
production facility showed that only the minimum mode of generating electrical energy by the
photovoltaic system, modeled according to the June schedule, can reduce the load on the Energy
System without storage devices' application. Determining the parameters of the photovoltaic system
for the minimum and providing the daily load of the consumer modes according to the December
schedule leads to the overestimation of the system power due to the low solar radiation intensity and
the heating system operation, as a result of which, in the summer months, generated electrical energy
exceeds consumption by several times. Installing photovoltaic modules on the building roof not at
the tilt angle of the enclosing building structure on which they are located, but at the tilt optimal angle,
regardless of the spatial orientation of the building, allows reducing their number at the same regime
indicators.

Keywords: agro-industrial complex object, load schedule, generation mode, photovoltaic system
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Pedepar. 13 wmHOronernux ©60060Beix TpaB B CeBepo-3amagHom peruoHe Poccun
HauOoJIbIIIee paCHPOCTPAHEHUE OTYYUIIH ITOCEBHI KieBepa JyroBoro. OIHaKO paciiipeHe MOCEBOB
JAHHOM KyJbTYpPbI CAEPKUBAETCS M3-32 HEJOCTaTKAa BBICOKOKAYECTBEHHBIX CEMsIH, MOTPEOHOCTH
XO03UCTB B KOTOpPBIX oOecreumBaercs Toinbko Ha 70%. IlepeBomx cemeHOBOACTBa TpaB Ha
MIPOMBIIIJICHHYI0 OCHOBY — KaU€CTBEHHO HOBBIH 3Tall, NPeIbABISIONINNA MOBBIIIEHHBIE TPEOOBAHUS
K TEXHOJIOTUH TIPOU3BOJICTBA CEMSIH.

Knesep nyroBoil OTIMYAeTCsl HEPABHOMEPHOCTBIO M PACTSIHYTOCTBIO CPOKOB CO3pPEBaHUs
ceMsiH. YOopka JaHHOW KyJIbTypbl Ha CEMEHa OCYILECTBISETCS 3€pHOYOOpOUYHBIMU KOoMOalHaMu
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pa3esNbHBIM  CIOCOOOM, TPSIMBIM M JIByKpaTHBIM KoMmOaiiHMpoBaHMeM. B Hacrosmee Bpems
CHEUUANbHBIX MAIluH A1 YOOPKHM CEeMEHHHKOB TpaB Hallla MPOMBIIUICHHOCTh HE BBITYCKAET.
YOopKky mNpOW3BOIAT B OCHOBHOM 3€pHOYOOpDOYHBIMH KOMOaiiHaMH, 00OpPYIOBaHHBIMH
npucnocobnaenusMu. Kak 00beKT MalImHHON yOOPKHU KIIEBEp JYrOBOM 3HAUYUTEIHLHO OTINYAETCS OT
3€PHOBBIX KYNBTYp. DTO HEOOXOIMMO YYHMTHIBATH IPHU OPraHU3aIMH YOOPKH CEMEHHBIX HOCEBOB
KJIeBepa 3epHOYOOpPOYHBIMH KOMOalHAMMU.

OTnMuuTeNbHONW OCOOEHHOCTBIO CEMSIH KJIeBepa SIBIISICTCS TO, YTO OHU IPOYHO CBSI3AHBI C
6060om. IlosTOMy A5 BbIIENEHUSI ceMsiH U3 0000B 1enecooOpa3Ho MPUMEHTh pabovyHre OpraHsl,
paboTaromnye Ha IPUHIIUIIE BHITUPAHUS CEMSIH.

[Tpu yOopke ceMEeHHBIX TMOCEBOB KJeBepa Ba)KHO MPABWIIBHO BHIOpaTh BpeMs JJsl Havala
yoopku. [Ipu ciumkomM paHHHX CPOKax BCXOXECTh CEMSH CHM)KaeTcs. 3amas3fblBaHUE ¢ yOOpKOi
MPUBOAUT K OOJIBIIMM MOTEPSIM CEMSIH OT OCBITTaHHUS.

HccnenoBanusmMu  BbLsiBICHa A(P(QEKTUBHOCTD NPUMEHEHHS XUMHYECKUX MpPEnaparoB
(tlecKaHTOB), 00ECIEUNBAIOIINX: TOJICYIIKY CTeOJIeCTOsI KJeBepa Ha KOPHIO, YCKOPEHHE CO3PEBAHUS
CeMSH M YMEHBUICHHE HX OCHINAaHWA B repuon yoopku. [lo maHHBIM MHOTHX HCCeqoBaTelei,
JIeCUKAIMs TIOBBIIIAET KAYeCTBO CEMSIH: BCXOXecTh Ha 2 — 4%, sHepruto npopactanus — Ha 7 — 8%.
OOpaboTka JaecMKaHTaMu OOecleyuBaeT yBEJIMYEHHE cOopa ceMsH Mpu yOOpKe MPSIMbIM
KoMOaitHupoBaHueM Ha 15 — 30% B cpaBHEHUU C pa3/IeIbHBIM CIIOCOOOM.

B mpezncraBieHHOI cTaThe pacCMOTPEHO HECKOJBKO BAPHAHTOB MAIIMHHBIX TEXHOJIOTHH
yOOpkH KJIeBepa Ha CeMeHa ¢ OOpa0OTKOH Macchl Ha CTallMoOHape — Kak TEXHOJIOTHH C
MHUHAMAJIBHBIMH TIOTEPSIMU  CEMsH. XO3SIMCTBEHHas NpPOBEpPKa TEXHOJIOTHH YOOpKH TpaB c
00MOJIOTOM Ha CTallMOHApe, MPOBEACHHAs BO MHOTHX XO3SCTBAaX CTpaHbI, MOKa3aja, 4yTo cOop
ypOKasi 3a C4eT CHWIKEHUsI ToTeph yBennunBaercs Ha 20 — 40%.

Ha ocHOBaHMM BBIIOJHEHHBIX HCCIICOBAHMHA TAaK)KE YCTAHOBIIEHO, YTO JUIS OCBOCHUS U
BHEJIPEHUs] B IPOU3BOJICTBO HOBBIX TEXHOJIOTHH TpeOyeTcsi CO3[aTh BBICOKOIPOHM3BOIMTEIHHYIO
TPAHCIOPTHO-YOOPOUHYIO TEXHHKY, HOBBIE MAaIIMHBI U O0OPYIOBaHHE ISl IIYHKTOB OOMOJOTa U
00paboTKH Bceil OMOIOrMYECKO MacChl U CEMEHHOT'O BOPOXa, a TaKKe pa3paboTKa yCTpOMCTB st
PaBHOMEpPHOM YKJIaJKd HEOOMOJIOUEHHOM OMOJIOrMYecKOil mMacchl M MOCIEAYIOUIEH mojauu ee B
00MOJIauMBAIOIINE U CeapUpPYIOIINEe MALTHHBI.
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Abstract. The expansion of meadow clover crops is constrained by the lack of high-quality seeds,
the need for which is met by only 70%. Meadow clover is characterized by unevenness and stretching
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of terms of seed maturation. Harvesting for seeds for this crop is carried out by combine harvesters
in a separate way by direct and double harvesting. Studies have revealed the effectiveness of the use
of chemical preparations (desiccants) which provide: drying the stem of clover on the root,
accelerating the maturation of seeds and reducing their crumbling during harvesting. In the presented
article several options of machine technologies for harvesting clover for seeds with treatment the
mass at the stationary object are considered as technologies with minimal seed losses. Based on the
studies carried out, it was also established that in order to master and introduce new technologies into
production, it is necessary to create high-efficiency transport and harvesting equipment, new
machines and equipment.

Keywords: meadow clover, seed harvesting technology, combine, threshing
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Pegepar. Cunoc u3 tpaB 3anumaer g0 70% B panuoHe KOpPMIIEHUS TpU BEACHUU
MHTEHCUBHOTO >KMBOTHOBOJCTBA. [IpM BBINOJHEHMM 3aroTOBKM CUJIOCA BO3HMKAET PHUCK IOTEPH
KayecTBa W OOBEMOB KOPMOB, KOTOpBIM CBSI3aH C HApYIIEHUSIMH arpoTEXHUYECKHX CPOKOB.
HaznexxHocTh MalllMH Mpu 3TOM SIBJISIETCS OJHUM M3 Ba)XKHBIX 3JEMEHTOB PHUCKa TEXHOJOTHYECKOIO
mporecca 3aroToBku cuioca. OmpeneneHue pHcKa BKIIOYACT B ce0s NMPUMEHEHHE METoJla
KOJMYECTBEHHOM OIEHKH pHCKa W BHIOOp HauOosiee HAAESKHBIX MamuH. s sTtux nenei
UCMOJNb30BaJCI MeTox Ieneid MapkoBa, A KOTOpOro ObUla COCTaBi€Ha  MOJENb B BUJE
noryomaroned nenu. Jias NpUMEHEHHs 3TOro MeToJa B KauecTBe OOOOIEHHOIro IMOKa3aTess
HAJEKHOCTH  CHUCTEMBl  IPHUHATA  BEPOSATHOCTb  BBINOJIHEHHSA  IOCTaBICHHBIX  3a7ad
CEJIbCKOXO3SICTBEHHOW MAIIMHONM B YCTAaHOBJIEHHBIE CPOKM IPH COOJIIOJIGHUU  TPaBUI
sKCIuTyaTanuu. JlaHHbIi mokaszarens Ol 60siee MOpOoOHO HCCIeI0BaH B Ipyroi Hameil padore. B
HacCTOAIIEH cTaThe ObUIM ONpesesieHbl BEPOSITHOCTH BO3HMKHOBEHMSI OTKA30B CHCTEMBI B CIy4yae
MCIIOJIb30BAaHUs Pa3HbIX KOMIIEKCOB U JJaHA CPABHUTEbHAS XapaKTepucTHKa. Tak, Hanpumep, s
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TEXHOJIOTUYECKOTO KOMILIEKCAa | BEpOSITHOCTh BBIMOJIHEHUS 3a/aHUS CEIbCKOXO03HCTBEHHOM
MaMHOMN Kapsen cocTaBiisieT 0,72. B 3T0M ciiyyae BEpOSITHOCTb BBIIIOJHEHUS] KOMILIEKCOM 3aIrOTOBKHU
cmiioca 6e3 orka3oB coctaBisieT 51,2 %. s TEXHOJIOTMYECKOTO KOMIUIEKCa 2 BEpOSITHOCTh
BBITIOJIHEHUS 3aJ]aHUsl CEIbCKOXO035UCTBEHHON MAmMHOU Kapsew cocTaBisier 0,88. B aTom ciydae
BEPOATHOCTH BBITIOJHEHHS] KOMILJIEKCOM 3arOTOBKHU CHJIOca O€3 0TKa30B COCTaBIsIeT 68 % u siBisieTcs
BBIIIIE, YeM y KOMIUIEKca l. DTO TOBOPUT O TOM, YTO KOMILJIEKC 2 BBIMOJHUT TEXHOJOTUYECKUH
MIPOLIECC 3aTOTOBKU CHJIOCA ¢ MEHBIINM puckoM Ha 16,8 %. C yuetom croumoctu 8-9 Thic. py0. mpu
MPOCTOE TEXHUKH J1axke B 10 MUHYT MpH 3aroTOBKE CHJIOCA BEJIMUYMHA TOTCHIIMAIBHBIX MIOTEPh UMEET
CYLIECTBEHHOE 3HaYCHHE.

Knroueente cnosa: naoescrocmo MauiluH, OyeHKa puckos, yenu Mapkoea, 3a20nmo6Kd KOpmMoe, Ccujloc
us mpae, MEeXHON02UYeCKUl npoyecc
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Abstract. Grass silage takes up to 70% of the feeding ration in intensive animal husbandry.
When performing silage harvesting, there is a risk of loss of feed quality and volume, which is
associated with violations of agrotechnical deadlines. The reliability of machines, at the same time,
is one of the important elements of the risk of the technological process of silage harvesting. Risk
determination involves the application of a quantitative risk assessment method and the selection of
the most reliable machines. For these purposes, the Markov chain method was used, for which a
model in the form of an absorbing chain was compiled. To apply this method as a generalized
indicator of the reliability of the system as a whole, the probability of completing the tasks set by an
agricultural machine in a timely manner and in compliance with the rules of operation is accepted.
Given indicator has been studied in more detail in our other work. In this article, the probabilities of
system failures in the case of using different complexes were determined and a comparative
characteristic was given. So, for example, for technological complex 1, the probability of completing
the task by an agricultural machine of Kwzsm is 0.72. In this case, the probability of the complex
performing silage harvesting without failures is 51.2%. For technological complex 2, the probability
of completing the task by an agricultural machine of the Kwzsm is 0.88. In this case, the probability of
the complex performing silage harvesting without failures is 68%. And it is higher than that of
complex 1. This suggests that complex 2 will perform the technological process of silage harvesting
with a lower risk of 16.8%. Taking into account the cost of 8-9 thousand rubles when the equipment
is idle, even in 10 minutes when harvesting silage, the magnitude of potential losses is essential.
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