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JlaHHasi CTaThsi MPONOJDKAET CEPUI0 PA0OT IO M3YUYECHUIO LUKOPHsS OOBIKHOBEHHOI'O B YCJIOBHSX
KynbTypbl. Lluxopuit oOwsikHOBeHHBIH Cichorium intybus — MHOTOJETHEE TPaBIHUCTOE pacTEHHE C
OPSIMOCTOSYMMH CTEOJIIMH M OTTONBIPEHHBIMU OOKOBBIMH ToOeramu. JIeKapCTBEHHBIM CBHIPHEM SIBIISIETCS
TpaBa LUKOpHA. KOpHU IMKOpHS NMPUMEHSAIOTCA B HApOAHOM MEIUIMHE U MHUIIEBOW MPOMBIIUIEHHOCTH Kak
cypporar Kode, a Takxe AJIs Ioay4ueHHUs HPyKTO3bl U UHYJIHHA.

Lenp uccnenoBaHust — BBISIBICHHE COBOKYMHOCTH MOP(OIOTHYECKUX U aHATOMHYECKHUX MIPU3HAKOB
IUIsl IPOBEICHNS JUAarHOCTUKHU CBHIPbS U YCTAHOBJICHHSI €r0 NOJJIMHHOCTH. MOp(OJIOTHIO U aHATOMHUIO KOPHS
1 cTebns u3ydanw Ha XKUBOM H (QukcupoBaHHOM (B 70% »THioBOM cmupre) marepuaiie. BpemeHHBIe
mpernaparbl TOTOBWIX OT PYKH MO OOLIETIPUHATHIM METOANKAM.

CpenHeBO3pacTHbIE T'e€HEpAaTUBHBIE PACTEHHS B YCIOBHUAX KYyJIbTYphl UMeIOT BbicoTy 170-180 cwm,
MaKCHMaJbHO - 2 M. UHCIIO IMCTREB B MIPUKOPHEBOW po3eTKe KoyebneTcs B mpeaenax 15-25 mr. Momomoii
KOPEHb 3alllMIIeH CHapyXu NMpoOKoil. Xopomio BeIpa)keHa NMEpBUYHAS M BTOPUYHAsS KOpa, BCTPEUAIOTCS
KpHUCTaIIbl MHYJIMHA. Bo dnosme pacmonaratoTcs dieHHCThIe MiIeUHUKH. KcnieMHas yacTb mpeacTaBieHa
CETYaTBIMH M JIECTHUYHBIMM COCYAAMH C OKalMJICHHBIMH TIOpaMH, BOJOKHAMHU CKJIEPEHXUMBI U
MapeHXUMHbIMH KieTkaMu. Crebenb B IONEPEYHOM CEYEHHWH OKPYIJIBIH, MMEET IIyYKOBOE CTPOCHHE.
Mezodumn nrcta UMeeT HEeTUIMWYHBIA MATUCAAHBIA CIOW. DNHIepMalbHBIE BOJIOCKH MHOTOKJICTOYHBIC,
KpOIOIIME HAa MHOTOKJIETOYHBIX IMOJCTaBKAaX MW JKENE3UCThIE C MHOTOKIETOYHBIMH TOJOBKaMH.
CpaBHuTENbHBIN aHATU3 MOP(HOMETPUIECKUX NPU3HAKOB JUKOPACTYIIHUX O0COOEH U pacTeHUH, BBIPALLICHHBIX
B KYJITYpE, MOKa3aJl MX OOJBIIOE CXOJCTBO, PA3INUUs KacalliCh HEKOTOPBIX YHCIIOBBIX MTOKa3aTeleH.
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This article continues a series of works on the study of chicory in culture. Chicory Cichorium intybus
is a perennial herb with erect stems and protruding lateral shoots. Medicinal raw material is the herb chicory.
Chicory roots are used in folk medicine and the food industry as a substitute for coffee, as well as for
fructose and inulin.

The aim of the study is to identify a set of morphological and anatomical features for the diagnosis of
raw materials and to establish its authenticity. Morphology and anatomy of root and stem were studied on
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living and fixed (in 70% ethyl alcohol) material. Temporary preparations were prepared by hand according
to generally accepted methods.

Middle-aged generative plants in culture have a height of 170-180 cm, maximum - 2 m. the Number
of leaves in the basal rosette ranges from 15-25. Young root is protected from the outside by a cork. The
primary and secondary crust is well seen, inulin crystals are found. In the phloem are jointed laticifers. The
xylem part is represented by reticular and ladder vessels with fringed pores, sclerenchyma fibers and
parenchymal cells. The stem in the cross section is rounded, has a beam structure. Mesophyllum of leaf has
an atypical palisade layer. Epidermal hairs are multicellular, covering on multicellular supports and glandular
with multicellular heads. A comparative analysis of the morphometric characteristics of wild-growing and
plants grown in culture showed their great similarity, the differences concerned some numerical indicators
only.
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VBenudyeHne NpPOW3BOJCTBA NMPOMYKTOB XMBOTHOBOJCTBA M YJIyYIIEHHE HX KadecTBa SBISIOTCS
OJHOH M3 BaXHEHIIMX 3a/1a4 CEIbCKOTO X03siicTBa. C KaXKABIM TOIOM pacTyT MOTPEOHOCTH HACEIICHHS
Hamel CTpaHbl B MPOXYKTaX KUBOTHOBOACTBA. OHa W3 3a/1ad, CTOAMIMX IEPe CEIbCKUM XO3SHCTBOM, —
yBEJIMYEHHE MPOM3BOCTBA KUBOTHOBOIYECKOH MPONYKIHMH. ISl pemeHnst 3TOro BONpOca NPHOPUTETHOE
3HAUYCHHE OTBOJUTCS MHOTOJETHUM OOOOBBEIM TpaBaM, KOTOPBIE TI0O YPOXKAMHOCTH © OEITKOBOMH
MPOAYKTHBHOCTH MPEBOCXOASIT MHOT'HE KOPMOBBIE KyIbTypbl. Hapsay ¢ BEICOKOW MUTATENbHON EHHOCTHIO,
OHH CIy’KaT JIyYIIUMH{ MpPEALICCTBEHHUKAMH JUIs OOJBIIEH 4YacTH KyJIbTyp B MOJEBBIX, KOPMOBBIX H
CHeIUANIbHBIX ceBooOopoTax. Bo3menbiBaHue MHOTOJETHHX OOOOBBIX TpaB CIIOCOOCTBYET ONTHMHU3AIUH
MHUKpPOOHOJIOTMYECKOH AaKTHMBHOCTM TIOYBBI, YIy4IIEHHIO psga e (QU3MKO-XMMHUYECKHX CBOMCTB,
HaKOIUICHUIO OPTraHWYeCKOW MacChl B BHJEC KOPHEBBIX M ITOKHHUBHBIX OCTaTKOB, OOOTAICHUIO MOYBHI
BOXHBIMH JUIS JKM3HM PACTEHUH XMMHYECKHMH >JIeMEHTaMH (a30ToM, (GocdopoM, KalueM, KalbIHeM MU
IPYTHMH), B pe3yJbTaTe 4ero CyLIeCTBEHHO IOBBIIIaeTcsd NouBeHHOe Iutomopoaue. Ha Ceepo-3amane
KJIeBEp JIyTOBOM HamOoJiee IMUPOKO UCIIOIB3YETCs IPU CO3MaHUM 0000BO-37T1aKOBBIX TpaBocTOeB. HecMoTps
Ha €ro BBICOKHE KOPMOBBIE OCTOMHCTBA, B CBSI3H C MAJIBIM JIOJTOJETHEM STOT BHJ YacTO BBINANACT W3
TPaBOCTOA YKC Ha TpeTI/Iﬁ TroJ ITOJIb30BAaHUS. B c¢BsaA3H ¢ 3TUM OBLIT B3AT MaIIOPISy‘IeHHbeI B HalIeM pEruoHe
JOJTOJICTHUM BUJ — JIIOLlepHa n3MeHunBas. HecMoTps Ha onpeaesieHHbIe TPOOJIEMBl, CBA3aHHBIE B OCHOBHOM
C TIOBBIMICHHON KHCIOTHOCTBIO ITOYB, BO3/ICJIBIBAHNE O00OBBIX M 0000BO-37IAKOBBIX TPABOCTOEB C JIIOLEPHOI
W3MEHYHUBOH B YCIIOBUAX .HeHPIHFpaIlCKOﬁ O6J'IaCTI/I SABJIACTCA aKTyaJIbHBIM HAIIPABJICHUCEM.
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Increasing of livestock products manufacturing and their quality improving is one of the most
important tasks of agriculture. Every year the needs of the population of our country in animal products are
growing. One of the tasks facing agriculture is to increase the production of livestock products. To address
this issue, the priority is given to perennial legumes, which yield and protein productivity are superior to
many forage crops. Along with high nutritional value, they serve as the best precursors for most crops in
field, feed and special crop rotations. Cultivation of perennial legumes helps to optimize the microbiological
activity of the soil, improve a number of its physical and chemical properties, the accumulation of organic
matter in the form of root and crop residues, soil enrichment important for plant life chemical elements
(nitrogen, phosphorus, potassium, calcium, etc.), resulting in a significant increase in soil fertility. In the
North-West of the meadow clover is most widely used in the creation of legume-grass stands. Despite its
high fodder value, due to the short longevity this species is often perishes on the third year of use. In this
regard, we took a little-studied in our region long-term species of alfalfa variable. Despite certain problems,
mainly associated with high soil acidity, cultivation of legumes and legumes and cereals with alfalfa variable
in the Leningrad region is a relevant way.
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B mnéHounBIX Termiiax Ha 4 coprax camara IMUKopHOro: Frisse grosse pommat seule, Mwtenn,
Becennwuit u Pen bost nzydanock BIUSHHE pa3iIMyHBIX CXeM pasMmerieHus pactenuii (20x15, 20x20 u 20x30
CM) Ha OCHOBHBIE OHMOMETpPHYECKHE TIOKa3aTenu (BHICOTA, AMAMETP PO3ETKH, KOIWYECTBO IUCTHEB) U
YpOXKaHOCTB PHIWBUS TPU PA3HBIX CPOKAX ITOCAKH.

B pesynbraTe mpoBenEHHBIX HUCCIENOBAaHUM OBUIO BBISBICHO, YTO HA YPOXKaHHOCTH ITUKOPHOTO
cajaTa OKa3bIBaeT BIMSIHUE BECh KOMILIEKC M3YYEeHHBIX (DAKTOPOB: COPTOBBIE OCOOCHHOCTH PaCcTEHH, cXxema
pa3MelieHns Ha JeNSHKe, CPOKH TOCaJKH B Terumily. Hanbomnbias ypoxkaifHOCTb JTUCThEB DHIUBHUS ObLIa
MOJydeHa TPH BBIPAIIMBAHWU B OCEHHEM 000poTe, TaK Kak B JTOT NepHoj Habmromaercs HaubOoee
OnaromnpuATHBIA Ul HAKOIUICHHS BETe€TaTUBHOM MAacChl TEMIIEPATypHBIH PEXHM M HPOTOJDKUTETBLHOCTD
cBetoBoro nHs. CpemHsisi Macca JUCThEB C OJHOTO pacTeHHs Bo3pocia y copTa Frisse grosse pomat seule B
4,6-10,5 paza, copra Muneau — B 5,8-11,3 paza, copra Becennuit — B 3,3-10,0 paza, copra Pen bosn — B 0,7-
3,5 paza.

BnusHue niomanuM mUTaHUSA Ha ypO)KaHHOCTb PAcTEHUI BO MHOTOM OIpPEAENSeTCsS COPTOBBIMHU
ocoOeHHOCTAMH SHANBHUA. Tak, y copToB Frisse grosse pomat seule m Musenu, BRIpAIlieHHBIX B OCCHHEM
060poTe, MaKCHMANIbHAS yPOKAHHOCTh TUCTHEB (5,69 U 6,94 Kr/M? COOTBETCTBEHHO) ObLIA TONyYeHA IIPH
cxeme mocazxu 20x15 cm, y copros Becennuit u Pex ot (6,18 u 2,08 Kr/M* COOTBETCTBEHHO) — MPH CXEME
nocanku 20x20 cm.
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In greenhouses on 4 varieties of cycoric lettuce: Frisse grosse pommat seule, Miledi, Vesenny and
Red Ball was studied the influence of different schemes of plant placement (20x15, 20x20 and 20x30 cm) on
the main biometric indicators (height, diameter of outlet, number of leaves) and yield of endive at different
planting dates.

As a result of studies it was found that the yield of the chicory salad is influenced by the complex of
the studied factors: varietal characteristics of plants, the layout of the plot, the timing of planting in the
greenhouse. The highest yield of endive leaves was obtained when grown in the autumn turnover, as in this
period there is the most favorable for the accumulation of vegetative mass temperature regime and the
duration of daylight. Average weight of leaves per plant increased in the Frisse pomat seule grosse — 4.6-10.5
times, Miledi — 5,8-11,3 times, Vesenny — 3.3-10.0 times, Red Ball — 0.7-3.5 times.

The influence of nutrition are on the yield of plants is largely determined by the wvarietal
characteristics of endive. So, the varieties Frisse seule grosse pomat and Miledi, grown during the autumn
turnover, the maximum yield of leaves (of 5.69 and of 6.94 kg/m2, respectively) were obtained with planting
scheme 20x15 cm in the cultivars Vesenny and the Red Ball (6,18 and 2.08 kg/m2, respectively) at planting
scheme 20x20 cm.

C.31

PE3YJIBTATbBI BBIPAIIIMBAHUS CJINBbI B IIMTOMHUKE
ITPU PA3ZHBIX CIIOCOBAX IIPUBUBKH
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B crathe ommcaHBI pe3yNbTAaThl OIEHKU CIOCOOOB TIPUBHUBKH CIWBHI JOMAITHEH, HE WMEIOIIUX
IIMPOKOTO PaCcpPOCTPAHCHUS B TUTOMHUKOBOJICTBE. VI CIonb3yemMas TeXHOIOTHS HallpaBJicHa HA YBEIIMYCHUC
3(PEKTHUBHOCTH MPON3BOCTBA CAXKCHIICB CIIUBHI B yCIIOBUAX CeBepo-3amagHoro permoHa.

B pabGoTe 00BEAMHEH KOMIUIEKC MPHEMOB YCKOPCHHOTO BBIPAIIUBAHHUS CAXKCHIIEB KOCTOYKOBBIX
KyJbTyp: 1) MCIONIB30BaHKME KIIOHOBBIX TOIBOEB; 2) MOpalllMBaHUE 3€JCHBIX YEPCHKOB C HCIOJIb30BAaHHEM
BECEHHHUX IUICHOYHBIX TEIUIHI] U MPUBUBKON HA MecTe; 3) UCIOJIh30BAHHE JIETHEH OKYJIMPOBKH B YCIIOBHSIX
3aIUIIEHHOTO TPYHTA, a TaKK€ BECEHHEW MPHUBHBKH YEPEHKOM M OKYJIHPOBKH MPOPACTAIONINAM TIIa3KOM.
OOBeIMHEHNE BCEX ITUX DJIEMEHTOB B OJIHY TEXHOJIOTHIO NIPY BBIPAIMBAHUYU CAXKCHIICB CJIIMBHI B YCIOBHSIX
JleruHTpaaCcKoil 0071aCTH IPUMEHSIETCS BIIEPBHIE.

Jis TpUBWBKHM WCIIONB30BajCs cOpT TynbCckas dYepHas W TEPCHEKTUBHBIC /IS HaIleld 30HBI
KkioHOBBIe TonBou cimBel AKY 2-31, OITA 15-2, OIl 23-23, a Takke OTOOpaHHBIN CESHEN ajblvH,
BETeTaTUBHO pa3MHokaeMblii, CA-1.
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Pe3ynbrarel OmbITa CBHIETEILCTBYIOT O TOM, YTO OKYJIHMPOBKA CIUBHI BECHOW MPOPACTAIOIUM
r1a3koM B ycnoBusx CeBepo-3amalHOTO perruoHa JIAeT MOJIOKATENBHBIN pe3ynbTaT (MpmKuBaeMocTs 93%) n
MOXET HCIIOJIB30BAThLCA HapAay C APpyruMu crocodamu IIPUBUBKH. HpI/I 3TOM HCO6XOIH/IMO CO31aTh yCJIOBUMA
JUIS UHTCHCHBHOTO pOCTa CaXKEHIICB M OOECHCYUTh BBICOKOE KadeCTBO IOIABOWHOTO U MPUBOMHOTO
MaTepuana.

3¢ GeKTUBHBIM TPHEMOM SBJISIETCS UCTIONB30BaHUE BECCHHUX TUICHOYHBIX YKPBITHIA C IPUBHUBKOW Ha
MECTE MPH BBIPALTUBAHUH CAXKCHIIEB CJIMBBI, MOBBIIIACTCS BBIXOJ CTAHIAPTHOM npoaykimu Ha 40%.

BeceHHss MpUBHUBKA YEPEHKOM U TIOYKON — OoJiee HAISKHBINA CITOCO0 MOMYUYCHUS CAXKEHIICB CITUBHI,
YeM JICTHSSI OKYJTUPOBKa, B yciaoBmsax CeBepo-3amana PO.

P. 31
THE RESULTS OF PLUM GROWING IN A NURSERY GARDEN WITH DIFFERENT METHODS
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The article describes the results of the graft evaluation methods for garden plums, not widely used in
nurseries. The technology used is aimed to increase the efficiency of plum seedlings production in the North-
West region.

The paper combines a set of techniques for the accelerated cultivation of stone fruit seedlings, such
as: 1) the use of clonal rootstocks; 2) rearing of green cuttings using spring plastic greenhouses and grafting
in place; 3) the use of summer budding in a protected ground, as well as spring grafting and budding with a
sprouting eye. The combination of all these elements into one technology is used for the first time when
growing plum saplings under conditions of the Leningrad Region.

For the ingrafting, the Tula black breed and pulm clone stocks of AKU 2-31, OPA 15-2, OP 23-23
with good prospects for the area, as well as the selected cherry plum seedling, vegetatively propagated, CA-
1, have been used.

The results of the experiment indicate that the budding of plum in spring with a sprouting eye under
the conditions of the North-Western region gives a positive result (with survival rate of 93%) and can be
used along with other methods of grafting. At the same time, it is necessary to create conditions for the
intensive growth of seedlings and to ensure high quality of rootstocks and graft materials.

The use of spring plastic covers along with grafting in place when growing plum seedlings is an
effective technique, with the yield of standard products is increased by 40%.

Spring grafting by cuttings and buds is a more reliable method to get plum seedlings than summer
budding referring to the North-West region of RF.
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U 3MMOCTONKOCTHU TAKCOHOB POJIA VACCINIUM (I'OJ1YBUKH)
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B cratbe mpuBeneHb! pe3yNbTaThl OLEHKH (PEHOPUTMHUKH CE30HHOTO Pa3BUTHS M 3MMOCTOHKOCTH
TAaKCOHOB poaa Vaccinium pa3lIudHOTO HKOJOTO-Teorpauueckoro IPOUCXOKACHUS B  YCJIOBHSX
Jlenunrpazackoii obnactu. MccnenoBanust npoBonunu B 2017-2019 rr. B yueGHO-ombITHOM cany CaHKT-
[letepOyprckoro rocynapcTBEHHOTO arpapHoro yHuBepcuteTa. OOBEKTaMU HCCIEAOBAHMN SBIAIMCH 14
COPTOB TOJIYOHMKHM BBICOKOPOCIIOH, 4 copTa roiyOMKH NOJYyBBICOKOH, IOJIyOHMKa Y3KOJIMCTHAas, ToiyOHKa
tormsiHasg (copT lOpkoBckas u abopureHHslii Buj JIeHMHTpaackoW o6iacTH). YCTaHOBJEHO, YTO BCe
H3ydYaeMble TaKCOHBI COOTBETCTBYIOT CE30HHBIM PUTMaM pa3BUTHs, (QOPMHPYIOT Srodsl Ha KycTax M
yKIaapIBalOTCAd B nepuof Beretauuu Jlemnurpanckoir obGmactu. Ilo cpokam co3peBanus sArox IpoBeneHa
IpynnupoBka o0pasuos. [ns M0OMTENbCKOIO CaJOBOACTBA II€JI€CO00pa3HO HCIONb30BaTh: pPaHHUE U
CpelHue copTa roidyOuKH BbIcOKopocioi - Peka, [Tarpuot, Belimyt, Bmoronn, brtokpon, ['epbepr, Jdenus
bmo, Cmapran, Topo; copra romyOuku moiyBeicokod - Hoptbmio, Hoprtkantpu, Hoprtmana, Ilyrre.
BBICOKYIO 3MMOCTOMKOCTh IMOKa3alM COpTa MONYyBHICOKMX ToinyOmk Hoptbmio m HopTkaHTpH, romyoOmka
y3KOJIHCTHAs, TonyOuka TomsHas (copt FOpkoBckas, aGOpUTeHHBIH BHI). OTH OOpa3lbl PEKOMEHIYIOTCS
HCIOJIB30BaTh KaK UCTOUHUK JAHHOTO NMPU3HAKa AJIS CENEKLIUHU KYJIbTYpBI.
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ASSESSMENT OF THE PHENORHYTHMICITY OF SEASONAL DEVELOPMENT
AND WINTER HARDINESS OF TAXONS OF THE SORT VACCINIUM (BLUEBERRY)
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Keywords: taxons of the sort Vaccinium, varieties, phenological phases, winter hardiness

Results of assessment of a phenorhythmicity of seasonal development and winter hardiness of taxons
of the sort Vaccinium of various ecological and geographical origin in the conditions of the Leningrad
Region are given in article. Research was conducted in 2017-2019 in an educational-experimental garden of
St. Petersburg state agrarian university. Objects of research were 14 varieties of blueberry tall, 4 varieties of
blueberry semi-high, blueberry narrow-leaved, blueberry uliginose (variety Yurkovskaya and a native variety
of the Leningrad Region). It is established that all studied taxons correspond to seasonal rhythms of
development, form berries on bushes and keep within the period of vegetation of the Leningrad Region. On
terms of maturing of berries the group of exemplars is carried out. For amateur gardening it is expedient to
use: early and average varieties of blueberry tall - Reka, Patriot, Veymouth, Blyugold, Blyukrop, Gerbert,
Denise Blyu, Spartan, Toro; varieties of blueberry semi-high - Nortblyu, Nortkantri, Nortland, Putte. High
winter hardiness varieties of semi-high blueberries showed Nortblyu and Nortkantri, blueberry narrow-
leaved, blueberry uliginose (variety Yurkovskaya, a native species). These exemplars are recommended to
use as a source of this feature for culture selection.



AHHOTALUHU 191

C.43

COCTOSHHUE OBOLIIEBOJACTBA B C390 P®
N OCHOBHBIE HAIIPABJIEHUSA ET'O PAZBUTUSA

JoxTop cenpcroxo3siicTBeHHBIX Hayk A.M. CIIMPUJOHOB
(PenepanbpHOE TOCYJapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEkKASHUE BBICIIETO 00pa30BaHuUs
«CankT-IlerepOyprckuii rocy 1apcTBEHHBIH arpapHbBI YHUBEPCUTETY,
e-mail: anatolij-spiridonov(@yandex.ru)
196601, Poccuiickast @enepanust, Cankt-IletepOypr, r. [lymxkun, [letepOyprckoe mocce, a. 2
Kanmunar cenbckoxoszsiictBeHusix Hayk T.A. JAHUJIOBA
(DenepanpHOE TOCYAAPCTBEHHOE OIOKETHOE HayuHOE yupexacHue «Cepepo-3amanasrii LleaTp
MEXIMCIUTUIMHAPHBIX UCCIeI0BaHUI TpoOiieM mpoaoBoIbCTBEHHOTO obecnieueHus» (C3LIIIIO),
e-mail: danilovata2@mail.ru)
196601, Poccuiickas ®enepanus, Cankr-IlerepOypr, r. [lymkun, [logdensckoro mocce, 1. 7
Kangunat cenbckoxossiictBeHnHbix Hayk H.A. AJIPULKAS
(DenepanbpHOE TOCYJApCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEkKACHUE BBICIIETO 00pa30BaHMUs
«Cankr-IlerepOyprckuii rocy1apcTBeHHBIH arpapHbIil yHUBEpCUTET», e-mail: natali.adritska@mail.ru)
196601, Poccutickas denepanust, Cankr-IletepOypr, r. Ilymkus, [Terepoyprckoe mocce, 1. 2

Kniouesvie crnosa: 06oue600cmeo, omkpsimulil u 3auiuéHHBLIL ZPYHIN, RI0WAOU ROCEBA, YPOIHCAIHOCHIL 080UIHBIX
Kyiomyp

OgormeBonicTBo CeBepo-3amaaHoro (eaepatbHOr0 OKpyTra MPEACTaBICHO OTKPBITHIM U 3alUIIEHHBIM
TPYHTOM. B yCIOBHSIX OTKpBITOrO TpPYHTa BO3JETHIBAECTCSI BECh ACCOPTUMEHT BHWJIOB, aJalTHPOBAHHBIX K
9KOJIOTMUYECKMM YCIIOBUSM PETHMOHA W BOCTPEOOBAaHHBIX Ha TPOJOBOJIBCTBEHHOM pBHIHKE. B ycimoBmsx
3alUIIEHHOTO TPYHTA BO3JETBIBACTCS IMPEUMYIIECTBEHHO OTypel] M TOMAarT, a TaKkXke cajaT M 3eJeHHBIC
KyJIbTypel. [IpoaHami3upoBaB COBpEMEHHOE COCTOSHHE pa3BHUTHS OBOIIEBOJICTBA, OTMEYAETCS TEHICHIWA
CHIKCHUA nnoulaz[eﬁ BO3ACJIbIBaAHUA OBOI]_[eﬁ B YCJIIOBUAX MEJIKUX W KPYIHBIX CeJII)XO3TOBapOHp0H3BOIII/ITeHeﬁ
(KOX, JIIX, CXO). [Ipu sTOM B LIEIOM BaJOBOE MPOU3BOJACTBO OBOIICH B PETHOHE HE COKPATHIOCH. JTO
CBHJIETEILCTBYET O MOBBIIICHUN YPOXKAifHOCTH OBOIMHBIX KYJIBTYp. braromaps BHeOpeHHWIO MepCHeKTHBHBIX
MHHOBAIITUOHHBIX TEXHOJIOTHI BO3CJIbIBAHMA TTOJTYYCH 3HAYNTEIBHBIN POCT NPOAYKTUBHOCTHU OBOIIHBIX KYJIBTYP
OTKPBITOIO U 3aIMIIEHHOrO TpyHTa. [lpropureTHOE 3HauCHHWE MPU 3TOM OTBOAMUTCS HCIIOIB30BAHUIO HOBBIX
COPTOB ¥ THOPH/IOB OBOIIHBIX KYJIBTYP C BBICOKOM TEXHOJIOTUYHOCTHIO M SKOJIOTHYECKOH TIACTUIHOCTEIO.
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Keywords: vegetable growing, open and protected soil, sown area, vegetable crop yield

Vegetable growing in the Northwestern Federal District is represented by open and protected soil. In
open soil conditions, the entire range of species is cultivated, adapted to the environmental conditions of the
region and in demand in the food market. Cucumber and tomato, as well as lettuce and green crops are
mainly cultivated in conditions of the protected soil,. After analyzing the current state of development of
vegetable growing, there is a tendency to reduce the cultivation area of vegetables in the conditions of small
and large agricultural producers (peasant farms, private farms, agricultural enterprises). However, in general,
the gross production of vegetables in the region has not decreased. This indicates an increase in the yield of
vegetable crops. Thanks to the introduction of promising innovative cultivation technologies, a significant
increase in the productivity of vegetable crops in open and protected soil has been obtained. Priority is given
to the use of new varieties and hybrids of vegetable crops with high adaptability and environmental
plasticity.
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Knrouesvie cnoea: monunamoyp, copma, Kiyonu, KOpmMonpou3eoo0cmeo

B crarbe paccmarpuBaroTCsi OCOOCHHOCTHM KyJIbTHBHPOBAaHHMS TONMHaMOypa B  YCJIOBHSX
Jlenunrpazckoii obmnactu. VccnenoBanusi MPOBOAMIN Ha ONMBITHBIX MOJIIX MEHBKOBCKOW OIMBITHOM CTaHLIUU
ADPH c¢ 2012-ro mo 2018 rr. Ha ocHOBaHMM 5-ME€THUX HCCIENOBaHMH OBUIM BBIABICHBI HanOoiee
MIepCIIeKTUBHBIE copTa TonmmHaMOypa. mMu okazamuck oOpasubl Cropocrenka, luerndeckuit u CesHery 53,
MIPUTOHBIE TS TOTy4YeHHs KiTyOHel, u A KOpMOBBIX neneit — Jleaunrpaackuit u Kamysxckuid.

'nmaBHas monp3a TomuHamOypa — B HEOOBIYAHO BBICOKOM conepaHuu HHyiauHa (10 18%).
[Tockonpky kiyOHM TomMHamMOypa HMMEIOT YHHMKAJIbHBIM OMOXMMHUYECKHH COCTaB, OH SIBISICTCS LIEHHBIM
CBIpbEM [UISI THUIICBOM, (apMamneBTHUYeCKOW W MEIUIIMHCKOW TPOMBINUICHHOCTH. M3 TommHamOypa
NPOU3BOASATCS TPOAYKTHl (DYHKIIMOHAIBHOTO MUTAHUS, KOTOPHIE YIYUYIIAIOT 3/I0pPOBbE YEJOBEKa: JIKEMBI,
LyKaThl, CUPOII, JIeueOHBIN TOPOILOK, Yai.

BaxHO oTMETHTH, YTO TONMHHAMOYpP HE HAKAIUIMBAET HUTPATHI, TSUKENbIE META/UIbl U PaANOHYKIHIBI
U3 TIOYBBI.
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The article discusses the peculiar properties of the cultivation of Jerusalem artichoke in the
conditions of the Leningrad region. The studies were carried out on the experimental fields of the MENKI
experimental station API from 2012 to 2018. Based on 5-year studies, the most promising Jerusalem
artichoke varieties were identified; they turned out to be Skorospelka, Dietetic and Seyanets 53 samples
suitable for producing tubers and for fodder purposes - Leningradsky and Kaluga.

The main benefit of Jerusalem artichoke is in an unusually high inulin content (up to 18%). Since
Jerusalem artichoke tubers have a unique biochemical composition, it is a valuable raw material for the food,
pharmaceutical and medical industries. From Jerusalem artichoke, functional food products are produced that
improve human health: jams, candied fruits, syrup, medicinal powder, tea.

It is important to note that Jerusalem artichoke does not accumulate nitrates, heavy metals and
radionuclides from the soil.
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Knrouesvie cnosa: maéaxk, paccada, yooopenus Uyoozem ynueepcanvnoe, Marvel Organics, Llumozymam, Pocmok,
YPOHCATHOCHIb, KAYECHE0 MADAYHOZ0 CbIPbA

[loka3zanel pe3yabTaThl TNPUMEHEHUS TPUPOIAOOXPAHHBIX YIOOPEHHMH Ha OCHOBE TyYMHHOBBIX
coenunennit Yynozem ynuBepcanbHoe, Marvel Organics, Llutorymar u Poctok mo arpoOuosioruueckomy
O3/IOPOBJICHAIO THUTATEIhHONH CMECH pacCaJHWKa, TIOBHINICHUI0 €€ OWONOTHYEeCKOH aKTUBHOCTH,
COJICP’)KaHUIO JOCTYIHBIX IMUTATEIBHBIX BEIIECTB, POCTY H Pa3BUTHIO PACTeHWI Tabaka B paccaiHbli M
noJieBoi mepuoasl. OnpeneneHo, YTo NpH TPEXKPATHOM BHECEHUH arpOXMMHKATOB (0 1MoceBa CeMsiH Tabaka
U B TEPHOJ] BETETAlUU Paccajbl) Ha JIETpaipOBaHHOM B PE3yJIbTaTe HCIIOJNBE30BaHUS JUIMTEIHHOE BpeMs
HECMEHSIeMOM MapHUKOBOM CyOCTpaTe HaONIOMaeTcsl CHIDKEHHE IUIOTHOCTH MAaTOT€HHBIX MHUKPOMHIIETOB U
MOpaXEHUSI PACTeHUH paccagHbIMU THWISMH. OTMEUYEHO YBEIHMUYEHHE HUTPHUPHIMPYIONEH aKTHBHOCTH B
1,3-2,2 paza, nemtroio3opaspyroieii crmocooHoct B 1,4-2,1 pa3za 1 MHTEHCUBHOCTH JIIXaHHS MTUTATEIHHON
cmecu B 1,1-1,6 pasa. IlpuMeHsemble yIOOpeHHS CITOCOOCTBOBAIM YBEIMYCHHUIO BHIXOAAa CTaHIAAPTHOM
paccaibpl K ONTHMAILHOMY CPOKY mocaiku B 1,4-1,7 pa3za 3a cyer ynmydiieHuss OMOMETPUYECKUX MoKa3arenei
paccagpl Tabaka. B pmanpHelinem B pe3ynbTaTe TaK Ha3bIBAEMOTO «IIPOJOHTUPOBaHHOTO 3(ddekra
KaueCTBEHHON paccaibl» B MOJEBHIX YCIOBUAX OTMEYEHO YBEIHUYEHHE BBICOTHI YAOOPEHHBIX PACTCHHUU K
KOHI[y BETeTallMOHHOTO Tepuoja Ha 5-14 cm (Ha 3-9%), miomanu aucTeeB cpeaHero sipyca Ha — 60 - 101
cM® (Ha 11 - 19%), KonMYecTBa TEXHMUYECKHX JHCTHEB — HA 1-3 INT. HA PACTEHHMM M B KOHEUHOM HTOTE
CYLIECTBEHHOE MOBBIIIEHHE yposkaiiHocTu Tabaka Ha 5,8 — 8,7 w/ra (1.e. Ha 13-19%) npu HCPos = 2,61 1/ra.
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BrisiBieHO yimydineHne KauecTBa ChIPheBON MPOAYKIMA Ha (DOHE MCTIHITAHHBIX OpPraHMYeCKUX YI0OpEeHUH 3a
CYET IMOBLIIICHUS YTIIEBOJOB B CHIPHE.
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Results of utilizing environmentally safe humic fertilizers (Chudozem universal, Marvel Organics,
Cytohumate and Rostok) are presented in the article. Their utilizing leads to agrobiological recovering of
seedbed soil, increasing its biological activity, content of nutrients, and growth and development of tobacco
plants during seedling and field stages. It is discovered that triple applying of these fertilizers (before sowing
and during vegetation stage) on seedling grown on degraded due to long term unchanged seedbed soil leads
to decreasing density of pathogenic micromycetes and plant infestation with seedling rots. Increasing of
nitrification activity in 1.3 — 2.2 times, cellulose degrading ability in 1.4 — 2.1 times and seedbed soil
breathing intensity in 1.1 — 1.6 times was noticed. Applied fertilizers lead to 1.4 — 1.7 increasing outcome of
standard seedlings in optimal time for transplantation due to improving of their biometric indicators. By the
end of vegetation of treated plants in the field due to so called “prolonged effect of qualitative seedling”
increasing of height by 5 — 14 cm (by 3 — 9 %), middle leaves area by 60 — 101 cm? (by 11 — 19 %), quantity
of leaves on one plant by 1 — 3 pieces, and finally tobacco productivity by 5.8 — 8.7 c/ha (13 — 19 %) HCPos
= 2.61 c/ha were noticed. Quality of cured tobacco also was improved due to carbohydrates content
increasing.
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Knrouesvie cnosa: apoeoit aumens, 003a munepanvrnozo yooopenus, macca 1000 3epen, namypa, 6e10k, colpoii yncup,
covlpas Kiemuamka

3epHOBas oTpacis — 6a3a pa3sutus Bcero AIIK Poccun. B Jlenunrpaackoit o01acTu sipoBoit TIMEHB
— OocHOBHas 3epHo(dypaxHas KynbTypa. B mocnemnue roasl mpomsBoacTBo 3epHa B CeBepo-3amagHoM
PETHOHE YBEIMYUBACTCS, YTO CBS3aHO C IIMPOKHUM BHEPEHUEM WHHOBAIMOHHBIX TEXHOJOTHH 3arOTOBKH
KOPMOB ISl HYKJ[ Pa3BUBAIOIIETOCS KXHBOTHOBOJACTBa M mTHIeBOACTBa. CopT — camoe 3QeKTHBHOE
CPENCTBO  TOBBINICHWS  BEIMYMHBI M  KadecTBa  ypokas, yBEIWYCHHS pPEHTa0eIbHOCTH U
KOHKYPEHTOCIIOCOOHOCTH arpapHOro Mpou3BOJICTBA.

st copToB 3epHO]YpaKHOTO HANPABIEHUs coAep)kaHue OelKa B 3epHE JODKHO OBITH HE MEHBIIE
11-13%. Taxkum TpeOoBaHUAM OTBEYAET HOBas JIMHUSA ApoBoro siamens cenekiun OI'bHY «Jlennnarpanckuit
HUUCX «benoropkay.

B crathe mpeacraBieHBl pe3yibTaThl MPOBEICHHBIX HMCCICAOBAHUIA IO M3YyYCHHUIO BIMSHUS 103
MUHEPaJbHBIX YIO0OpeHNH Ha KadeCTBEHHBIE IMOKAa3aTelld 3epHa SPOBOTO stuMeHs HoBoi mmHmMU JI-1505.
UccnenoBanust npoBommauck B 2017-2018 rr. Ha momnsx JIEHMHrpaacKoro HayYHO-HCCIEIOBATEIHCKOTO
HUHCTUTYTAa CENbCKOro Xo03sicTBa «beaoropkay.

B nByxQakTOpHOM II0OJIEBOM OMBITe H3yYaIOCh BIHUSHHE PAa3IUYHBIX YPOBHEH MHUHEpPAIBHOTO
MMUTaHMSI PACTEHUH Ha OMOXMMIYECKHE TIOKa3aTeH 3epHa.

[To pesynapTaTaM TMPOBEACHHBIX WCCIICIOBAHUN OIpPEACIEHb ONTUMAIBHBIE JI036I BHECCHHS
MUHEPATbHBIX YIO0OPEHUH, TTO3BOJISIONINE MMOIYYaTh 36PHO C BBICOKUMH OMOXMMHUYECCKHUMH ITOKA3aTCIISIMHU.
IIpn BHeCeHMHM TOJIHOTO MHHEpPATLHOTO ymoOpeHns B Ao03e NooPoKgy kr m.B./ra comepikanme Oenka
yBenuuuBaeTcs 10 15,1%.

Bbuto M3yueHO BiMsIHME TOTOMHBIX (PAKTOPOB HA M3MEHEHUE TEXHOJOTHYECKUX MOKa3aTelei 3epHa
SIPOBOTO STUMEHsS. AHalu3 METEOJAHHBIX BereTalMoHHBIX nepuoaoB 2017-2018 rr. mo3Bomua caenath
3aKIIOYeHHEe O TOM, YTO TPH HU30BITOYHOM KOJUYECTBE aTMOC(EpPHBIX OCAAKOB ¥ TOHWKEHHBIX
TeMIepaTypax BO BpeMs BereTaluu KyJbTyphl 3€pHO HE HAJIMBACTCS, CTAHOBUTCS MEJKHM, 4YTO
OTPHIIATEIHHO CKA3bIBaETCS HA TEXHOJOTHIECKUX MoKa3arersx. CHIKaeTcs yYIeNbHBIA BeC 3epHa — HaTypa U
macca 1000 3epen. Takum 00pa3om, IS TIOTYYCHUS 3epHA IPOBOTO STAMEHS ¢ BRICOKUMHU TEXHOJIOTHICCKUMU
U OMOXMMUYECKUMHU MOKA3aTEISIMA HEOOXOUMO TIPUMEHEHHE KOMIUIEKCHOTO MHUHEPAILHOTO yA0OpeHUs B
no3e NooPgKoo Kr meficTByroIIero BeuiecTBa Ha rekrap.
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The grain industry is the basis for the development of the entire agro-industrial complex of Russia. In
the Leningrad region, spring barley is the main grain crop. In recent years, grain production in the North-
West region is increasing, due to the widespread introduction of innovative technologies for fodder for the
needs of developing livestock and poultry. The variety is the most effective means of increasing the size and
quality of the crop, increasing the profitability and competitiveness of agricultural production.

For varieties of grain-fodder direction the protein content in the grain should be at least 11-13%.
Such requirements are met by the new line of spring barley breeding FBGO of the Leningrad research
Institute of agriculture "BELOGORKA".
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The article presents the results of studies on the influence of doses of mineral fertilizers on the
quality indicators of spring barley grain of the new line L-1505. The research was carried out in 2017 - 2018
in the fields of the Leningrad research agriculture "Belogorka".

In two-factor field experiment the influence of different levels of mineral nutrition of plants on
biochemical parameters of grain was studied.

According to the results of the studies, the optimal doses of mineral fertilizers were determined,
allowing to obtain grain with high biochemical parameters. When applying a complete mineral fertilizer in a
dose of NooP9oKoo kg d ha/ ha, protein content increases to 15.1 % . The influence of weather factors on the
change of technological parameters of spring barley grain was studied as well. The analysis of
meteorological data of growing periods 2017-2018 gg allowed us to conclude that the excessive precipitation
and low temperatures during the vegetation period grain is not poured, it becomes small, which negatively
affects technological indicators. The specific gravity of grain is reduced - the nature and weight of 1000
grains. Thus, to obtain spring barley grain with high technological and biochemical parameters, it is
necessary to use complex mineral fertilizer at a dose of N9OP90K90 kg of active substance per hectare.

C. 69
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HccnenoBanu BimMsIHHE YIBTPATUCIEPCHBIX TyMaro-campomneneBoix cycnemsuid (YAI'CC) na
KayeCTBEHHBIC MOKA3aTeNIl 3€pHOBOrO Cyciia M 3peiiod Opaxxku. Bbbuio ycraHoBieHO, 4yTo mpu 00paboTke
3epHa s;tumens Y/AI'CC He MeHsieTCs KpaxMalHCTOCTh 3€pHA, HO B MPOLECCEe BOJHO-TEIIOBOM 00pabOTKH
3aMeca CHMKAeTCsl BBIXOJ CYXHX BEIIECTB B CYCIJIO, YTO MOXKET ObITh oOycnoBieHo HamuuueM B YI'CC
HaHOYacTHIl pazMepoM 86 - 89 HM, a B cOpa)kMBaeMOM CyClle CHI)KAeTCsl COJepXKaHHe a-aMHHHOTO a30Ta.
[onTtBepxxkaeno ©Oakrepuoctarnueckoe naeiicteue YJAI'CC Ha MHUKpOOpraHM3Mbl 3epHa SYMEHS U
MHUKpPOOPTaHU3MBI, cojiepikalrecs B cyciie u 3penoii opaxke. Komnuectso KOE B cycne u 3penoit Opaxkke,
TIPUTOTOBJICHHBIX M3 3epHA, obpadorannoro YI'CC, Ha mopsmok Hmwke, deM konmmdectBo KOE B cycne u
OpaXke, TPUTOTOBICHHBIX W3 3epHa, He obOpaboranHoro YJI'CC. Ilpum cOpaxxuBanum cycna,
MPUTOTOBJICHHOTO M3 3epHa stuMeHs, oopadotanHoro YAI'CC, moBblmaercss (pU3MOIOTHUECKOE COCTOSIHUE
IPOXOKEBBIX KJIeTOK Saccharomyces Cerevisiae W, Kak CIEJACTBHE, YBEIMYMBACTCS BBIXOJ CIHPTa U
NEPBUYHBIX U BTOPUYHBIX META0OJIUTOB CITUPTOBOTO OPOXKCHHUS, IPU STOM OOJBIIEC BCETO YBEIUIHBACTCS
coJiep>kaHue BeICHIMX cnupToB. OOpaboTky 3epHa sumenst nposoauan Y /AI'CC, comepxamumu 20% CB,
KOHIIEHTpaIle T'yMUHOBOM KHUCJIOTHI B KonudecTBe 14,7%, comep:kanueM 301sl 5,6%, pH 7 B xonndecTse
20 mut Ha 100 rpamm 3epHa. 3aMechl U3 3epHa suMeHs He oopadotanHoro Y II'CC u obpadorannoro Y II'CC
TOTOBWJIM TO MEXaHHKO-(QEPMEHTaTUBHOW cXeMme ¢ Jo0aBieHHEM (PEepMEHTHBIX NpenapaTtoB (QHUPMBI



AHHOTALUHU 197

ERBSLOEH, cOpaxuBaHie 0caxapeHHOTO Cycia MPOBOAMIM CHUPTOBBIMHU Apoxckamu «DistilaMax HT»
npomsBoscTBa «Lallemand Biofuels & Distilled Spirits» B komdectse 1 /1 1M° cycia B TeueHne 72 4acoB.
AHanmM3 JUCTHIUIATOB 3peNioil Opakkh TPOBOAMIM METOIOM ra3oBod xpomarorpaduu Ha «Kpucramn
5000.2» ¢ kanusipaoi koinonkoir HP-FFAP (CILA) 50 x 0,32 mMm X0, 52 MKM.

P. 69
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The impact of ultradisperse humic sapropel suspensions (UDHSS) on qualitative parameters of grain
wort and fermented wash was investigated. It was established that in the treatment of barley grains with
UDHSS, the starchiness of the grains does not change. However, in the process of water-heat treatment of
the mixture, the yield of dry substances in the wort decreases, which may be due to the presence of
nanoparticles of size 86 - 89 nm in the UDHSS and contribute to the decrement of a-amino nitrogen in the
fermented wort. The bacteriostatic effect of the UDHSS on the microorganisms of barley grains, wort and
fermented wash is confirmed. The number of CFU in the wort and fermented wash prepared from grains
treated with UDHSS is much lower than the number of CFU in wort and fermented wash prepared from
untreated grains. During the fermentation of the wort prepared from barley grain treated with UDHSS, the
physiological state of the Saccharomyces Cerevisiae yeast cells increases. And as a result, the yield of
alcohol and the primary and secondary metabolites of alcoholic fermentation increase, while the content of
higher alcohols increases the most. The treatment of barley grains was carried out with UDHSS, containing
20% dry matter, the concentration of humic acid in the amount of 14.7%, ash content 5.6%, pH 7. In the
amount of 20 ml per 100 grams of grain. The batches of untreated and treated barley grains with UDHSS
were prepared according to the mechano-enzymatic scheme with the addition of «kERBSLOEH» enzyme
preparations. The fermentation of got-sugar like wort was carried out with «DistilaMax HT» produced by
«Lallemand Biofuels & Distilled Spirits» in the amount 1g/dm’ of wort during 72 hours. The analysis of the
distillates of fermented wash was performed by gas chromatography on "Crystal 5000.2" with capillary
column HP-FFAP (USA) 50 x 0.32 mm X0, 52 microns.
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OOBeKT wucclefoBaHUH — NEPCIEKTUBHBIE COpTa SIPOBOTO TpuTuKane. B cpemHem 3a 3 rona
ucrpiTaguii (2016-2018 rr.) Ha HeymoOpeHHOM (OHE H3ydaeMble COpPTa TPUTHKAIEC MPOMYITUPOBAIH
MPaKTUYECKH OJWHAKOBBIH YPOBEHb YPOKaWHOCTH 3epHa — 2,6-2,7 T/ra. B oTiinume oT craHmapTHOTO copTa
PoBus, copra Cayp u Xalikap Oonee OT3bIBUMBBI HAa BHECEHHE MUHEPAIBHBIX yIOOPEHHH U 00eCeunBatOT
JOCTOBEpHYI0O MNpuOaBKy ypoxas 3epHa OT ux mnpumMeHeHus. Ha ¢one BHecenms N3oP30Kio onum
MPOAYIHPOBANU, coOTBeTcTBeHHO, 3,11 m 3,14 T/ra 3epHa. Ha ¢one BHecenuss NeoPsoKeo nx 3epHOBas
MPOAYKTHUBHOCTH JOCTUTAJa MAaKCUMAaJIbHBIX 3HAUYEHHH B OMBITE, COOTBETCTBEHHO, 3,37 U 3,66 T/ra, a copT
Xatikap ¢ npubaskoit 0,24 T/ra gqocTtoBepHO TpeBbiian cranaapT Posus. Copt spoBoit nmeHuns! Jlaga mo
YpO’kailHOCTH 3epHa Ha BCEX YPOBHIX MHUHEPAIBHOTO YA0OPEHUS yCTynal copraM TpuTukaie. OKynaeMocTh
KHJIOTpaMMa MUHEPAIbHBIX YI0OpeHui NMpubaBKoW yporkas 3epHa y TpUTHKaie Bapbuposaia oT 3,0 1o 5,6
kuorpamMa. Ha ¢one NgoPsoKeo MBI momyuaem mpubaBKy yposkasi 3epHa TpUTHKaJIe MOYTH BIBOE BHIIIE,
9eM TIpU TpUMEHEHUH 10361 N3oP30Ks3o, Ipu OMM3KMX 3HAYEHUSAX OKYHAeMOCTH KHJIOTpaMMa yIOoOpeHWiH
3epaoM. Copeprkanue ceiporo mporenHa B 3epue (HCP ¢s = 0,8) ¢ yBenmdeHneM ypOBHS MUHEPATBLHOTO
yao6penus Bo3zpacTano y copta PoBus ¢ 11,7 no 13,1%, y Xaiikap —c 11,5 no 14,4%, y nmenuus! Jlana — ¢
10,8 no 13,1%. Ilo coxpepxkaHuro CBIpOro MpPOTEHHA B 3€pHE COPTa TPUTHKAJIC HE YCTyNalu MIICHHLE. A 3a
cdeT 0ojiee BBHICOKOHM 3epHOBOM MPOTYKTUBHOCTH, OCOOCHHO Ha ymoOpeHHBIX (oHax, copTa PoBHsa (371 u
448 xr/ra) u Xaiikap (306 u 527 xr/ra) obecneunBany OONBIIMHA COOp CBHIPOTO TPOTEHHA C EAMHUIIBI
IIoMIau, 4eM copt mireHusl Jlana (265 u 406 kr/ra).

P. 74

THE INFLUENCE OF MINERAL FERTILIZERS ON SPRING TRITICALE PRODUCTIVITY
IN MARI EL REPUBLIC

Candidate of Agricultural Sciences YU.A. LAPSHIN
(Mari El Research Agricultural Institute — Branch of the FARC North-East, e-mail: via@mari-el.ru)

425231, Russian Federation, Mari El Republic, Ruem, Pobedy str., 10

Doctor of Agricultural Sciences S.I. NOVOSELOV
(Federal State Budgetary Educational Institution of Higher Education

«Mari State University», e-mail: serg.novoselov2011@yandex.ru)
Postgraduate Student A.V. DANILOV
(Federal State Budgetary Educational Institution of Higher Education
«Mari State University», e-mail: danilianse@yandex.ru)
424000, Russian Federation, Mari El Republic, Yoshkar-Ola, Lenin Square, 1

Keywords: spring triticale, spring wheat, mineral fertilizers, crop yield, grain quality, crude protein, crude protein
harvesting

The promising varieties of spring triticale are subject matter of the research. During the three years
of experiments (2016-2018) carried out on the unfertilized soil, the studied triticale varieties produced almost
the same average level of crop yield - 2.6-2.7 t/ha. In comparison with the standard variety Rovnya, the
varieties Saur and Haykar were more responsive to the application of mineral fertilizers and produced a
sustainable increase in the crop yield. When fields were treated with N3oP30K30, they produced 3.11 and
3.14 t/ha of grain, respectively. In the case of using NeoPsoKeo, their crop yield reached maximum values that
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were 3.37 and 3.66 t/ha, respectively, and the variety Haykar with an increase in the crop yield by 0.24 t/ha
significantly exceeded the standard variety Rovnya. The Lada spring wheat variety showed the worse crop
yield with all the types of mineral fertilizers in comparison with triticale varieties. The payback per kilogram
of mineral fertilizers by increasing the crop yield of triticale varied from 3 to 5.6 kilograms. The use of
NesoPsoKso ensures an increase in the triticale crop yield almost twice in comparison with N3oP30K30, with
similar payback per kilogram of fertilizer by grain. With an increase in the portion of mineral fertilizer, the
content of crude protein in grain (LSD = 0.8) also increased in the Rovnya variety from 11.7 to 13.1 %, in
Haykar from 11.5 to 14.4 %, in Lada wheat from 10.8 up to 13.1 %. Triticale varieties were highly
competitive with wheat in terms of the content of crude protein in the grain. As a result of the higher grain
productivity, especially on fertilized soils, the Rovnya (371 and 448 kg/ha) and Haykar (306 and 527 kg/ha)
varieties provided a higher amount of crude protein per unit area in comparison with the Lada wheat variety
(265 and 406 kg/ha).
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Knrouesvle cloea. m0p¢}ll'lble HU3UHHblE nou4esl, MHO20/1emHee KyibmypHoe nacmﬁume, ycioesus
noueooﬁptnosanuﬂ, 2ymycoeoe cocmosarnue u azom

B nanHOW craThe mpeAcTaBIeHB! pPe3yJbTAaThl HCCIENOBAaHHUS BIMAHUA uidTenbHOro (81 ron)
0ECCMEHHOTO BO3JENbIBAHMS AOJITOJETHETO0 KyJbTYPHOTO MAcTOMINA C NMPUMEHEHHEM M 0e3 MPUMEHEHHS
MUHEpaJIbHbIX yJOOpeHuH B TedeHHe 9 IMOCIEeTHHX JIET Ha TPaHC(HOPMAIMIO OPraHUYECKOro BEIIECTBAa U
a3oTa TOpP(SHOW HU3MHHOM OCBOEHHOM TMOuYBbl KHpOBCKONH JyroOOJOTHOM OMBITHON CTaHLIWU.
HccnenoBanus MpoBOAMINCH B JUIMTENBHBIX MOJEBBIX CTAMOHAPHBIX OMNBITAX B KIMMAaTHYECKUX YCIOBHSIX
Kupogsckoii o6nactu. Ha ocHOBaHUM CpaBHEHHS JAaHHBIX [10 U3MEHEHHIO BAIOBBIX COAEP)KAHUN yriepona u
a30Ta OPraHUYECKOr0 BEUIECTBA MOYBHI, 8 TAKKE OCHOBHBIX (PpaKIyii TYMYCOBBIX KHCIOT MEXIY co0oi H ¢
AQHAJIOTUYHBIMH TIOKa3aTeNsIMHU B ITOYBE IO JIECOM aBTOPHI IMPUBOAAT XapaKTEPUCTUKY W HAIPaBIECHHOCTh
OCHOBHBIX MPOILIECCOB IOYBOOOPA30BaHUS B YCIOBHAX MNACTOMIIHOTO MCIIONB30BAHUS TOP(SHBIX MOYB.
Ilokasano, 4uro BaxHeHmuMu (GakTOpaMu, ONPENCIIOIIMMHU  HANpPaBIEHHOCTh M CKOPOCTh
1I04BO0OPA30BATEILHOTO IIpOLIeCcca, SBISIOTCA IUIOTHAas JOEPHHUHA, SKCKPEMEHTHI BBIACAEMOI0 CKOTa H
MuHepanbHble yaoOpenus. Haubonee wuHTEHCHMBHOE BO3ACHCTBHE Ha Mpouecchl TpaHchopManuu
OpPraHMYECKMX W TYMYCOBBIX BEIECTB, a TAaKXKE HA a30T 3TUX COCAMHEHHWI OKa3bIBAET HCIIOJIB30BAHUE
MUHEpPAJbHBIX YIOOpeHUi, HECMOTps Ha MPOTEKTOPHOE AEWCTBUE IUIOTHO C(HOPMUPOBAHHOW NEPHUHBI,
KOTOpasi CHOCOOCTBYET CHIDKEHHIO TEMIIOB MHHEPaIM3allid OpraHMYecKOro BellecTBa MOYBHL. I[lpum
BO3/EJBIBAHUN MHOTOJIETHETO KyJIBTYPHOTO macTOuia 0e3 ynoOpeHHi oTMeuaeTcsl 3aMeIJICHHE POLECCOB
TpaHC(OPMAIMK OPTAHMUECKOTO BELIECTBA M CHIDKCHHE a30Ta (ppakiuii IyMyCOBBIX KHCIIOT.
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This article presents the results of a study of the impact of long-term (81 years) permanent
cultivation of long-term cultivated pastures with and without the use of mineral fertilizers over the past 9
years on the transformation of organic matter and nitrogen from peat low-lying developed soil of the Kirov
meadow swamp experimental station. The research was carried out in long-term field experiments in the
climatic conditions of the Kirov region. Based on a comparison of data on changes in the gross contents of
carbon and nitrogen of the organic matter of the soil, as well as the main fractions of humic acids with each
other and with similar indicators in the soil under the forest, the authors give a description and orientation of
the main processes of soil formation in the conditions of grazing use of peat soils. It is shown that the most
important factors determining the direction and speed of the soil-forming process are dense turf, the
excrement of grazed cattle and mineral fertilizers. The most intense effect on the processes of transformation
of organic and humic substances, as well as on the nitrogen of these compounds, is exerted by the use of
mineral fertilizers, despite the protective effect of the densely formed turf, which helps to reduce the rate of
mineralization of the organic matter of the soil. When cultivating a long-term cultural pasture without
fertilizers, a slowdown in the processes of transformation of organic matter and a decrease in the nitrogen of
humic acid fractions are noted.
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BpeMs Ucrons30BaHUsT KOPOBBI CKJIAABIBACTCS U3 JABYX MPOM3BOACTBEHHBIX IUKIOB: BBIPAIMBAHUS
(ot poxaenus g0 1 orema) ¥ MPOAYKTHUBHOTO HCIONIL30BaHUA (OT 1 oTena mo BHIOBITHS). [[mUTensHOCTH
Kaxxzaoro, ux COOTHOHIICHUEC HaIlpsaMyro BIIUACT Ha OKOHOMUYCCKYIO 3(1)(1)GKTI/IBHOCTL —
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KOHKYPEHTOCIIOCOOHOCTh MPOAYKIHH, a TAaKXKe H3JCPKKH Ha BOCHPOM3BOACTBO CTala M PEHTA0ENbHOCTH
oTpacii. B ONTUMambHBIX YCIOBHSAX KOPMIICHHS W COJIEP)KaHUS TNPOIYKTHBHOCTH KOPOB E€KETOJHO
MOBBIIIAETCS MPUMEPHO 0 6 JIaKTaIMid, TOCJIE Yer0 CHUKACTCS U MCIOJB30BaHHUE KMBOTHBIX CTAHOBHTCS
HelenecooOpa3Ho. B mocneanne rofpl MpoaoKUTENBHOCTh MPOLYKTHBHOTO JOJITONETHs CHU3HUIAch 10 2,7
naktanmid. Llemplo uMccnemoBaHWil SBUIOCH HW3y4YeHHE AWHAMUKH MOJOYHOW TPOIYKTHBHOCTH KOPOB B
3aBHCHMOCTH OT MX BO3pacTa. Y CTAaHOBIEHO, YTO C BO3PACTOM yJOHM Yy KOPOB yBenumumBaroTca. Ecmm ot
MEepBOTENIOK ObUTO mosydeHo 6451,0+212,3 kr MoJiOKa, TO OT KOPOB MO TPEThEH WM cTapllie JaKTaluH —
7436,5£201,7 n 7841,8+201,7 xr cooTBeTCTBeHHO. JTO OobIe Ha 985,5 xr (15,3%) — 1390,8 kr (21,6%).
VYaoit Bo3pacTaeT MOCTETIEHHO, OT JIAKTAIlMM K JIaKTanuy. KOpoBBI MPEBOCXOAMIN 1O yAOK TpeOOBaHWS
CTaHJapTa MOPOJkI 10 mepBoi maktanuu Ha 2951,0 kr, win Ha 84,4%; MO TpeThel U cTapIie JakTaIlluu — Ha
2959,5-3226,3 xr, unu "Ha 70,5-76,9% 1o yepHO-niecTpoil mopoje. Bo3pacT KMBOTHBIX MOKAa3all BIUSIHUE U
Ha KaueCTBEHHBIE IOKA3aTeNId MOJIOKA, a MMEHHO COJep)KaHWe >Khpa W Oenka B Moioke. B mepByio
JIAaKTAIMIO B MOJIOKE KOPOB OTMEUEHO caMOe HU3KOoe conaepkanue xwupa — 4,21+0,03% u conepxanue Oenka
— 3,10+0,01%. YpoBeHb peHTAOENBFHOCTH MOBBIMIAECTCS C YBEJIWYEHUEM YIOEB, KOTOpPHIC MOBBIIAIOTCS C
Bo3pacTtoM. Tak, MpH MOIyYeHUH MOJIOKA OT MEPBOTENIOK PEeHTAa0eIbHOCTh IPOU3BoIcTBa cocTaBmia 21,0%
0e3 ydera 3aTpaT Ha BHIpAIIMBaHWE PEMOHTHOTO MOJIOIHSKA, TOTNA Kak MO 4 JaKTanmuyd peHTabeIbHOCTh
pou3BOACTBa Bo3pocia 10 49,0%.
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The time of use of the cow consists of two production cycles: cultivation (from birth to 1 calving)
and productive use (from 1 calving to disposal). The duration of each, their ratio directly affects the
economic efficiency — the competitiveness of products, as well as the cost of reproduction of the herd and the
profitability of the industry. In optimal conditions of feeding and keeping the productivity of cows is
increased annually to about 6 lactations, after which it is reduced and the use of animals becomes
impractical. In recent years, the duration of productive longevity has decreased to 2.7 lactations. The aim of
the research was to study the dynamics of milk productivity of cows depending on their age. It is established
that with age, the milk yield of the cows increased. From heifers was obtained 6451,0+212,3 kg of milk, then
from cows on the third and older lactation 7436,5+201,7 and 7841,8+201,7 kg, respectively. It is more on
985,5 kg (15,3%) — 1390,8 kg (21,6%). Milk yield increases gradually from lactation to lactation. Cows
exceeded the requirements of the breed standard for the first lactation by 2951.0 kg or 84.4% for the third
and older lactation by 2959.5-3226.3 kg or 70.5-76.9% for the black-and-white breed. The age of the
animals showed the influence on the quality indicators of milk, namely the content of fat and protein in milk.
In the first lactation, the lowest fat content was observed in cow's milk - 4.21 + 0.03% and protein content -
3.10 = 0.01%. Profitability increases with increasing milk yield, which increases with age. So, when
receiving milk from first-calf heifers, the profitability of production amounted to 21.0%, excluding the costs
of growing repair young animals, while in 4 lactations the profitability of production increased to 49.0%.
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B craTthe paccMOTpEHBI MPOOJIEMBI aIalTAIUK TOTPEOHOCTEH MOJIOHSIKA KPYITHOT'O POTAaTOro CKOTa
K peaJbHbIM YCJOBUSIM HMHTCHCUBHOTO KopmieHus. llenpio wuccnemoBaHWil sBIsUIach paspaboTka
aallITUPOBAHHBIX K COBPEMECHHBIM YCJIOBHUAM KOPMJICHUSA HOPM HCXOOA U3 HOTpe6HOCTI/I PEMOHTHBIX TCJIOK B
HEKOTOPBIX IMUTATCILHBIX BEUICCTBAX.

B cTaThe mpoaHamM3UpPOBaHBI YCIOBUS 00ECHCUEHHS PAIMOHABLHOTO KopMieHus Monoanska KPC.
YCTaHOBNIEHO, YTO MOJIOYHOE >KHBOTHOBOJCTBO B pErHOHaX CTPaHbl IOCTOSHHO pa3BUBAeTC,
COBEPIIICHCTBYETCS KOPMOIIPOM3BOJICTBO, YBEIMUYMBACTCS MOJIOYHAS TPOIYKTUBHOCTh, HW3MEHSCTCS
IUIEMEHHOM CTaTyC CEeNbXO3SUCTBCHHBIX MPEINPUATHHA. B CBSI3M ¢ 3THM TOSBISIETCS HEOOXOAMMOCTH
OTITHMHU3AITAN CYIIECTBYIONINX HOPM KOPMJICHUS KUBOTHBIX. OO0OCHOBaHa HEOOXOAUMOCTE YICISTH 0c000¢e
BHUMAHHE IIOJTHOLCHHOCTU KOPMJICHHUA, THIATCIBHO 6aJ'IaHCI/IpOBaTI) palloHbl IO BCEM JKU3HCHHO
HEOOXOMMBIM 3JICMEHTaM MUTAHUS B COOTBETCTBUU C HOPMaMH TIOTPEOHOCTH.

[IpoBeneHHas ¥ccneqoBaTeNbCKasi paboTa UMeeT MPAKTHYECKYI0 3HAYMMOCTh, TaK KakK ITO3BOJHIIA
npeacTaBuUTb HOPMBI HOTpe6HOCTI/I PEMOHTHBIX TCJIOK B HCEKOTOPBIX MNHUTATCIIbHBIX BEIICCTBAX,
aJalTUPOBAaHHBIC K YCJOBUSM PAIlMOHAIBHOTO KOPMJICHHS JKUBOTHBIX C YYETOM COJEpXaHHsS OOMCHHOMN
SHEPruu B 1 KT CyXOro BEIIECTBA PAllMOHA U (HaKTHUECKOMN )KUBOW MacCOU TIPU MEPBOM OTeIIe.

HccnenoBanne MOKa3ano, YTO PaliOHBI C BBICOKHM COJICpKaHHEM JHEPTUU Y MOJIOJHSKA MOTYT
CHM)KAaTb PAa3sBUTUC MOJIOYHOM JKCJIC3bI, 4YTO IMPUBOAUT K YMCHBIICHHUIO JKCJIC3UCTBIX IIPOTOKOB,
MapeHXUMATO3HBIX KIETOK U YMEHBIICHUIO BRIPAOOTKH MoJioka mocie otena. CHopMyarupoBaHbl OCHOBHBIE
3a]a4d TPU KOPMIICHHH JKUBOTHBIX IO O0ECHEUeHHI0 cOATaHCHPOBAHHOCTH OCHOBHBIMH NMUTATEIBHBIMU U
OMOJIOTMYECKH AaKTUBHBIMH B€IICCTBAMH, B COOTBCTCTBHH C HOTpe6HOCTHMI/I MOJIOAHsSAKAa, C BBICOKHM
TCHETUYCCKUM MOTCHI[UAIOM B OCHOBHBIX MUTATEIBHBIX BEIICCTBAX, IIPU PA3HON KOHIICHTPAI[UH SHEPTHH B
1 kr cyxoro BemiectBa pannoHa (MJ[x).

B 3axmouenue craTbu c(HOpPMYJIHPOBAaHBI BBIBOJBI, HAIpaBICHHBIE Ha YIy4llIeHHE YCIOBUH
KOPMJICHUS U COJICPIKaHUS )KUBOTHBIX.
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The article deals with the problems of adapting needs of young cattle to the real conditions of
intensive feeding. The aim of the research was to develop standards adapted to the modern conditions of
feeding based on the needs of repair heifers in some nutrients.

The article analyzes the conditions for the rational feeding of young cattle. It is established that dairy
farming in the regions of the country is constantly developing, improving feed production, increasing milk
productivity, changing the tribal status of agricultural enterprises. In this regard, there is a need to optimize
the existing norms of animal feeding. The need to pay special attention to the fullness of feeding, carefully
balance the rations for all vital nutrients in accordance with the norms of need.

The conducted research work is of practical importance, as it allowed to present the norms of the
needs of repair heifers in some nutrients, adapted to the conditions of rational animal feeding, taking into
account the content of metabolic energy in 1 kg of dry matter of the diet and the actual live weight at the first
birth.

The study showed that high-energy diets for young animals can reduce breast development, leading
to a decrease in glandular ducts, parenchymal cells and a decrease in milk production after calving. The main
tasks of feeding animals to ensure the balance of basic nutrients and biologically active substances, in
accordance with the needs of young animals with high genetic potential in the basic nutrients, at different
energy concentrations in 1 kg of dry matter diet (MJ).

In the article can be found the conclusions aimed at improving the conditions of feeding and keeping
animals.
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VYBenuueHne Npou3BOACTBA MIPOAYKIMH KUBOTHOBOJICTBA, B TOM YHCJIE MOJIOKA, — IIEPBOCTEIICHHAs
3aJaya pabOTHHKOB arpONPOMBIIUICHHOTO KOMIUIEKca cTpaHbl. OJHUM U3 MyTed peuieHus: e€ sBIseTcs
HCTIOJIb30BaHNE BBHICOKONIPOAYKTHUBHBIX KMBOTHBIX. B HacTosIIee BpeMs B CTpaHe LIMPOKO PaclpocTpaHeHa
YepHO-NECTpasi MOpoJa KPYIMHOTO POraTroro CKOTA, YJIydlIeHHas 3a CYeT NPHINTHA KPOBU TOJIITHHCKOMN
mopopl. [{nurenbHOe UCTIONIb30BaHUE CKPEIUBAHUS IPUBEIO K TOMY, YTO JI0JI1 KPOBH TOJIITHHOB B YEPHO-
nectpoit mopone cocrasisier 80% u Oomee. Bo MHOTMX XO3MHCTBax MPOBOIUTCS Pa3BEACHHE >KUBOTHBIX
TOJINTHHCKUX JTHHUNA. HawWBICHIyI0 TPOMXYyKTUBHOCTH MMENU KOpPOBBI JIMHUM MoHTBHK Uudreitna 95679,



204 AHHOTALUH

KoTopble Ha 235-584 Kr mpeBOCXOAWIM KOPOB U3 APYrux JUHUMA. JKUBOTHBIE 3TON JTUHUM MPEBOCXOAMUIN
CTaHZAPT YEPHO-TIECTPOH TOPOMABI MO Y00 3a Jaktanuto Ha 2493 kr, wimm 62,3%. KopoBsl nmuaun Buc
Atinnana 1013415, Pednexmn Coepunra 198988 Taxske ZOCTHITIM YPOBHS CTaHAAPTa U MPEB3OILIMA €ro Ha
1909-1995 xr, wm 47,7-49,9% — HmKe, COOTBETCTBEHHO, IO JMHHAM, YeM TpeOOBaHWS CTaHAApTa.
[IponyKTUBHOCTH KOPOB OTHOCHUTENBHO TpeOOBaHWI CTaHAapTa MO TOJIITHHCKOM MOpoje MoKa3aja HX
MPEeBOCXOJCTBO, HO B MeHbIMX Iudpax. [lo comepxaHuio xupa B MOJOKE BCE KUBOTHBIE MPEBOCXOIUIN
crangapt obeux mnopox Ha 0,15-0,29%. Ilo konM4yecTBY MOJOYHOTO J>KMPa KOPOBBI BCEX JIMHHUH
MIPEBOCXOIMIA CTaHAapT mmopoasl Ha 91,8-106,6 xr (mo dYepHo-mecTpoit mopoxae) u 55,8-70,6 kr (mo
TOJIIITHHCKOU mopoae), wiu Ha 63,7-74,0% u 31,0-46,7%, cooTBeTCTBEHHO, 110 TTopoiaM. CamMyto OOJIBIIYIO
pUOBLTH B ICHEKHOM BBIPAKEHUH MOJIYUHIN OT KOpoB JruHNA MoHTBUK Yndreiina 95679. Ona cocraBuia
22635,4 py0., uTo OOMBINE, YeM OT KOPOB IPYTUX JHHUH, Ha 2444,15 py6. — 4600,74 py6. PentabenpHOCTH
MIPOU3BOJICTBA MOJIOKA ObLIa BEIMIE B Tpynme kKopoB nunuu Pedmekmn Coepunra 198988, uto o0bsicHseTCS
BBICOKHMM COJIEP’KaHUEM JKUPA B MOJIOKE.
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Increasing the production of livestock products, including milk, is the primary task of workers in the
agro-industrial complex of the country. One of the ways to solve it is the use of highly productive animals.
Currently, the country is widespread black and white breed of cattle improved due to the bloodshed Holstein
breed. Long-term use of crossing has led to the fact that the proportion of blood Holstein in black and white
breed is 80 percent or more. Many farms are breeding animals Holstein lines. The highest productivity had
cows of line of Montvicq Ciftan 95679, which at 235-584 kg was superior cows of the other lines. Animals
of this line surpassed the standard of black and white breed on milk yield for lactation on 2493 kg or 62.3%.
Cows of the Vis Aydial 1013415 line, Reflection Sovering 198988 also reached the level of the standard and
surpassed it by 1909—1995 kg or 47.7-49.9% lower respectively along the lines than the requirements of the
standard. Cow performance relative to the requirements of the standard Holstein breed showed their
superiority, but in smaller numbers. In terms of fat content in milk, all animals exceeded the standard of both
breeds by 0.15-0.29%. By the amount of milk fat cows of all lines exceeded the breed standard by 91.8—
106.6 kg (black-and-white breed) and 55.8-70.6 kg (Holstein breed) or 63.7-74.0% and 31.0-46.7%,
respectively, by breed. The biggest gains in monetary terms were obtained from cows line Montvicq Ciftan
95679. She made 22635,4 RUB, more than cows of the other lines on 2444,15 RUB — RUB 4600,74 The
profitability of milk production was higher in the group of cows of the Reflection Sovering 198988 Line,
which is explained by the high fat content in milk.



AHHOTALUHU 205

C. 106
BJIMAHUE OTAEJIBHBIX ®PAKTOPOB HA ITPOAYKTUBHOE JOJII'OJIETUE KOPOB

Kanpunat cenbckoxo3saiicteennbix Hayk P.B. IAJJEPUHA

(denmepanbHOE TOCYTAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BRICIIICTO 00pa30BaHUS
«BsTckas rocyapcTBeHHAs CENbCKOXO3SIMCTBEHHAS aKaieMusi», e-mail: paderinar@mail.ru)

Kannunat cenbckoxo3saiicteennbix Hayk H.H. HYUAJIMHA
(DenmepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BRICIIICTO 00pa30BaHUS
«BsiTckas rocyapcTBEHHAsI CEIbCKOX03sIMCTBEHHAS akajeMus», e-mail: nadezhda chuchal@mail.ru)

610017, Poccuiickas denepauns, r. Kupos, OkTsa0peckuii mpocmekr, 133
Kanaunat cenbckoxossiictBennbix Hayk H.J[. BUHOT'PAIOBA
(DenepanbpHOE TOCYJapCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEkKACHUE BBICIIETO 00pa30BaHHUs
«Cankr-IlerepOyprckas rocyapcTBeHasl akaJieMusl BETCPUHAPHON MEIUIIUHBD»,
e-mail: n_vinogradova35@mail.ru)
196084, Poccutiickas denepamus, Cankr-IletepOypr, yiu. Uepaurosckas, 1. 5

Knrouesvie cnosa: scueasn macca, 00ﬂ20ﬂemue, eo3pacm nepeo2o 0CeMEHEHUA, 60o3pacm nepeozo omé'Jm, ydoﬁ,
npoucxoafcdenue, JUHUA

BaxneimuMm ycioBueM 3GGHEKTHUBHOW CEJIEKIIMOHHOW pabOTHl C MOJOYHBIMH IIOPOJaMH CKOTa
SIBIISIETCSI JTOJITOJIETHE MATOYHOTO ITOTOJIOBBS, @ 0COOEHHO BBHICOKOMPOAYKTHBHBIX KOpoB. Hacnemyemocts
MPOAYKTUBHOTO JOJNTONETHs HHU3Ka, W MNpPUYMHAMH HM3MEHEHHs [AaHHOTO I[IOKa3aTels MOTYT OBITh
MHOTOYHUCIIEHHBIE (DaKTOPhl TEHETHYECKOTO M NapaTHUIIMYECKOro Xapakrepa. BriaBieHue (akTopos,
CHOCOOCTBYIOIIUX ITOBBIIICHUIO NPOJYKTHBHOIO [OJITOJETHS MOJIOUHBIX KOPOB, SIBIISICTCS aKTyaJlbHOM
mpobnemMoii B Hacrosimee BpeMs. McciemoBanust mpoBeleHBl B xo3siiicTBax Kuposckoit obmactu: AO
«Arpodupma «Horsrit myTs» Opnosckoro paiioHa 1 AO «Arpodupma «AnapieBo» OpUIEeBCKOTO paioHa,
3aHUMAIOLINXCS Pa3BeIEHUEM KPYIIHOT'O POraToro CKOTa 4€pHO-NIECTPOIl MOPOABI.

B crarbe npeacTaBieHsl pe3yabTaThl U3yUEHUs BIUSHUSA Ha IPOIYKTUBHOE JIOJIT0JIETHE MOJIOYHBIX
KOpOB cienyromux (GakTopoB: yaod mo 1 jmakramum, Bo3pacT | ocemeHeHus, Bo3pacT 1 orena, KuBas
Macca npu | oceMeHeHHM, CTpaHa IIPOUCXOXKIEHHUS ObIKa, JMHEHHas NPUHAIJIEKHOCTh ObIKA W THUI
moabopa.

B pesynbraTe uccnenoBaHU YCTAaHOBJICHO, YTO HA JTOJTOJIETHE KOPOB BIMAET B OONbIICH cTEIeHU
CTpaHa MpoUCXOXAeHUs Oblka-oTua (M*=43,3%* u n?>=13,1%*), ymoit mo 1 nakramum (N>=34%* u
N*=28,2%%*), B MeHbIIIEeH cTeneHn — XuBasg Macca npu 1 ocemenenuu (M>=5,6%* u 1*=1,9%) u meton
noxoopa (n*=1,5%* u 1?=0,8%) B IByX X0351CTBaX COOTBETCTBEHHO.
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The most important factor of effective breeding work with dairy breeds of livestock is longevity of
mother stock, and especially of highly productive cows. The heritability of productive longevity is low,
and the reasons for this change may be numerous genetic and paratypical factors. The identification of
factors contributing to the increase in the productive longevity of dairy cows is a pressing problem at
present. The research was carried out in the farms of the Kirovsk region: JSC "Agrophirma" New Way "of
the Oryol district and JSC" Agrophirma "Adyshevo" of the Orichevsky district, engaged in breeding cattle
of black and pesky breed.

The article presents the results of the study of the influence on the productive longevity of dairy
cows of the following factors: oat by 1 lactation, age 1 insemination, age 1 ell, live mass at 1 insemination,
country of origin of the bull, linear affiliation of the bull and type of selection.

As aresult of research it is established that the longevity of cows is affected more by the country of
origin of a bull father (n >=43,3%* and 1 ?>=13,1% *), a milk yield on 1 lactation (1*=34%* and 1*=28,2%
*), and to a lesser extent — alive weight at 1 insemination (n*=5,6%%* and 1*=1,9%) and a trial and error
method (M*=1,5%* and 1*=0,8%) in two farms respectively.
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«Cankr-IlerepOyprckuii rocy1apcTBeHHBIH arpapHbIil yHUBepcuTeT», e-mail: khaitov47@mail.ru)
JoxTop 6monmornyeckux Hayk, moreHT Y.11. I KYPAEBA
(DenepanbpHOE TOCYJApCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEkKACHUE BBICIIETO 00pa30BaHHUs
«Cankt-IleTepOyprckuii rocyJapcTBEHHBIN arpapHbIii YHUBEpCHTET», e-mail: dzuraeva_59@mail.ru)
196601, Poccutickas denepanust, Cankr-IletepOypr, r. I[lymkun, [Terepoyprckoe mocce, 1. 2

Kniouesvie cnosa: Kyporounblil, nOOKOMNCHbLIL, 6HYMPEHHUIL, ROYEYHbLIL, MEHCMBIEUHBLIL HCUD, ROPOOA, 803DACHL,
Jcuean macca

B HakoruieHHM JXKUpa B Tele HaOMIOAAaeTCsl U3BECTHAS OUYEPEHOCTh. BO BpeMs pocTa MOJOMBIX
KMUBOTHBIX M Ha HAa4YallbHBIX ATalaX OTKOPMa JKUP OTKJIAJbIBACTCS HA BHYTPEHHHUX OpPraHaX W MEXIy
OTACIBbHBIMU MBIININAMHK, 3aTEM OH HaKaIlJIMBacTCsa B HOI[KO)I(HOﬁ KJIETYaTKE, 4@ K KOHIy OTKOpMa U Yy
JKMBOTHBIX CTAPIIETO BO3PACTA — B MBIIICYHON TKAHH.

B oTnoxxeHun kupa 1Mo aHATOMUYECKAM ydYacTKaM OpraHU3Ma CYIIECTBYET MPOIMOPIIMOHATIBHOCTE.
YBenuyeHue jkupa B OJHOM 4YaCTH Teja COINPOBOXKAACTCS YBEIWYEHHUEM B APYIMX MeECTax, IMOATOMY
OTPE/ICTICHUE OUCPESIHOCTH KUPOOTIOKECHHS TAeT MPEJCTABICHUE JIUIIh 00 U3MEHSIONINXCS COOTHOIICHHUSX
B CYIIECTBYIOIIMX MPOMOPIIHSX.

3HaUHUTENHHBIC CKOTUICHHUS JKHApa 00pa3yIoTCss BOKPYT MOYEK (TTOUCTHBINA KHUP), IOKPHIBAIOT KEITYIO0K
(CaTbHUKOBBIH JKHP) U OTKIIAABIBAIOTCS B OPBIKEHKE, OKPYKAFOIIEH KUK (KUIICUHBIH XKHUP).

MEKMBIIICYHBIH KUP OTKIAIBIBACTCS B BUJIC 0OPa30BAHUN MEKAY MBIIIIAMH M TPYIINAMH MBbIIII]
tynosuiia. OH HaKarIMBaeTCs MO MYTH KPYITHBIX KPOBEHOCHBIX COCYJOB M HEPBOB, Ui KOTOPHIX MMEET
3amMTHOE 3HadeHne. Kpome toro, sxup obpasyercst BOKpYT JTUMQaTHUECKUX keJe3. bonplioe KommuecTBo
MEXMBIIICYHOTO JKHPAa CUYHUTAIOT HEKENATSIbHBIM, XOTS MHOTHE MPEIINOYUTAIOT UMETh K CTOIY MSCO C
HEKOTOPBIM KOJMUYECTBOM XKHPA.

[Ipu n3ydeHun pocta M pa3BUTHS KUPOBON TKaHM OBLIM OOBEIMHEHBI METOMBI 300TE€XHUYECKHX,
MOP(]OJIOTUYECKUX HUCCIEAOBAHUN C OMOXUMHYECKUMHU M TEXHOJIOTHYCCKUMH JUIS JIY4YIIET0 MOHMMAaHUS
mporiecca (GOPMUPOBAHUS OpPraHW3Ma W HM3MCHEHHS CANbHOW MPOMYKTHBHOCTH KYPIIOYHBIX OBEI[ B
OHTOTCHE3e.

Pesynbrarhl HccieIoBaHMid MOKA3bIBAOT, YTO OTIOKEHUSI JKUPA MMPOUCXOMAST B 2 3Tamna: NepBhIid — 10
5-MecsSYHOTrO BO3pacTa U BTOPOW — mocie 18-MecsiluHOro BO3pacTa, 3aTeM OecrlpepbhIBHO BO3PACTAIOT, a B
MPOMEKYTKE BEITMUMHA OTJIOKEHHI JKUpPa 3aBUCUT B OOJIBIIIEH Mepe OT YPOBHS KOPMIICHUS U YIIUTAHHOCTH
OBell.
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Kup B Tene oBel pacnpenenseTca HEPaBHOMEPHO: A0 S5-MECSYHOrO BO3pacTa y MOJOIHSKA B
OoJpIIei Mepe OH OTiIaraeTcsi B KypAIOKe W TyIle U ciadee Ha BHyTPEHHHUX OpraHax, a y B3pOCIbIX — Ooiee
pPaBHOMEPHO BO BCEX YACTSX TeJa.

C BO3pacToM OBEI] BHYTPEHHUI >KUp B OOJBIICH Mepe CKalUIMBAcTCs HAa OpBIKEHKE TOJCTHIX H
TOHKHX KHUIIIOK, )KEIyJIKOB C MPEKEITyAKAMH U B OTHOCHTEIHHO MEHBIIEH Mepe — OKOJIO TIOYEeK.

P. 112
GROWTH OF FAT TISSUE AT FAT-TAILED SHEEP

Doctor of Agricultural Sciences, Professor A.KH. KHAITOV
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: khaitov47@mail.ru)
Doctor of Biological Sciences U.SH. DZURRAEVA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: dzuraecva 59@mail.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2

Keywords: fat tail, subcutaneous, internal, renal, intermuscular fat, breed, age, live weight

In the accumulation of fat in the body there is a certain sequence. During the growth of young
animals and in the initial stages of fattening fat is deposited on the internal organs and between individual
muscles, then it accumulates in the subcutaneous tissue, and by the end of the fattening and older animals in
muscle tissue.

In the deposition of fat on the anatomical parts of the body there is proportionality. Increased fat in
one part of the body is accompanied by an increase in other parts therefore, determining the sequence of fat
deposition gives an idea only of the changing relationships in existing proportions.

Significant accumulations of fat are formed around kidney (kidney fat), cover the stomach (packing
grease) and are deposited in the mesentery, which surrounds surrounding intestines (intestinal fat).

Intermuscular fat is deposited in the form of entities between musclesand muscle groups of the body.
It is accumulated on the path of major blood vessels and nerves, which has a protective value. In addition, fat
is formed around the lymph.

While studying the growth and development of adipose tissue were combined methods of
zootechnical, morphological research with biochemical and technological in order to better understanding the
process of building the body and modified Sebaceous productivity of fat-tailed sheep in ontogenesis.

Studies show that fat occur in two stages, first- to 5 months of age and the second after 18 months of
age is rising continuously, and in the interval value of the deposits of fat depends largely on the level of
feeding and fatness of the sheep.

The fat in the body of the sheep is distributed unevenly: up to 5 months of age in young animals, it is
more often deposited in the fat tail and carcass and weaker on the internal organs, while in adults it is more
evenly distributed in all parts of the body.

With the age of the sheep, internal fat accumulates to a greater extent on the mesentery of the large
and small intestines, and stomachs with pre-stomachs, and to a relatively lesser extent near the kidneys.

C. 118

METO/Ibl CEJIEKIIUHM B YCJIOBUSIX MAJIOYUCJEHHBIX MONMYJISALMIA HA IPUMEPE
BJAJJMMHUPCKOM U COBETCKOM TSI2KEJIOBO3HBIX ITOPO/I JIOILIA TEN

Hoxtop cenpckoxo3siictBenHbIx Hayk E.U. AIEKCEEBA
(PenepanbpHOE TOCYJapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUpEkKASHHE BBICIIET0 00pa30BaHuUs
«Cankt-IleTepOyprckuii rocy1apCTBEHHBIN arpapHbI YHUBEPCUTET», e-mail: alekseevaei@list.ru)
196601, Poccuiickast @enepanust, Cankt-IletepOypr, r. [lymxkun, [letepOyprckoe mocce, a. 2
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Kanmunat cenpckoxo3siictBeHHBIX Hayk A.B. BOPUCOBA
(®I'BHY «BHUU xoneBoacTray, e-mail: vniik63@mail.ru)
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Kniouegvie cnosa: manouucnennvie RONynAyuu, COGEMICKAA MANCEN0603HAA NOPOOA, 61AOUMUPCKAA ROPOOA,
njiemennan padoma, 2enemuueckoe pasnooodpazue, UHOPUOUHZ

B Hacrosmee BpeMs B OTEUECTBEHHBIX MOpOJAX JIOMIAAEH OCTPO CTOMT MpoOiieMa COXpaHEHUs
TeHeTUYeCKNX pecypcoB. [Ipu cokpaimeHny Komn4ecTBa MIIEMEHHBIX KOOBUT BO3PacTaeT U yrpo3a CHIDKEHUS
TeHETUYECKOTO pa3HO0Opa3us MOPOIbl, 3aMBIKaHNE |, KaK CIIEICTBHE, €€ BEIPOKICHHE.

CoBeTcKkast TSKEIIOBO3HAs H BJIaguMUpCKad TIOpoAbl BCCrja HNMCIN OFpaHI/I‘-IeHHHﬁ apeann
pacnpocTpaHeHHs, H JIAOIb HEOONBIIOE KOIWYECTBO XO3SIMCTB 3aHUMANIOCh PAa3BEICHHUEM JaHHBIX
TSKEJIOBO3HBIX IOPOI.

BilaguMupckas M COBETCKas TSXKEIOBO3HBIE IIOPOJBI JIOMIAJEH OTHOCATCA K TPYIIE KpPYIHBIX
TSDKEJI0BO30B. [lopoasl TOBOIBHO MOJIOIBIE: BIAAMMHPCKas Mopoja OQHUUMANBHO yTBepxkIeHa B 1946 r.,
coBeTckasg — B 1952 ropy.

B HacToAmeEC BpEMA JAaHHBIC TIOPOJbL nomaz[eﬁ OTHOCATCA K MAaJOYUCICHHBIM ITIOpOoaaM
CEeNTbCKOXO3AUCTBEHHBIX KMBOTHBIX. B 3Toil cHTyanmun o0coOyro akTyalbHOCTh MpuoOperaeT mpobdiiema
COXpaHEHHUs BHYTPHUIIOPOJHOTO T'€HETHYECKOro pa3HooOpa3us. [Ipw TOBBINIEHWH CpeAHEero Mo MOopoJie
YpOBHS HHOPHIMHTA BCTAeT BOMPOC, KaK N30eXaTh CKPEINBaHUS C IPYTHMHU TOPOJAML.

VYermex celeKIMOHHOW paboThl ¢ MaIOYHCIICHHOM TOPOIOH, UMEIOIIEH JTIOKabHOE PACTIPOCTPAHEHUE
U pa3BOJMMOHN B YHCTOTE, BO MHOTOM OIIPENeNsieTcs TeHETUIECKUM pa3Hoo0pa3reM, KOTOPOe MOXKET OBITh
COXPaHEHO TOJIBKO IPHU JOCTATOUYHOM KOJIMYECTBE JIMHUM.

PesepBom 115 moaaepkaHust pa3sHOOOpa3usl SBISIETCS MHOTOJUHEHHOCTh B TIOPOJIE — 10 6-7 JIMHUK B
Ka)XIOM KOHHOM 3aBOJI€ M 3HAUUTENILHOE KOJIMYECTBO KePEOILIOB — OTLOB KOOBLI.

B nanHO# cuTyanmu HEOOXOIMMO COXPaHATh W TMOAJIEPKUBATH BCE MMEIOIIMECS JTMHHUH, YTOOBI y
MTOPOIbI OBITH BHYTPEHHHUE PECYPCHI IS TabHEUIIETO pa3BUTHS, 0€3 MPUIUTHS KPOBH IPYTHX TOPOJ.

Hpyro#i crocod moanepKaHusi BHYTPUIIOPOIHOTO pa3HOOOpa3us — 3TO MOLAEp)KaHHE M Pa3BUTHE
OCHOBHBIX BHYTPUIIOPOJTHBIX THMNOB. B 00enx mopomax uMeeTcs HECKOIbKO 3aBOJICKHX THUIOB. B
JaTbHEHIIIeM HE00X0ANMO TIOAIEPKUBATH H COBEPIIICHCTBOBATH HX.

P. 118

SELECTION METHODS IN CONDITIONS OF SMALL POPULATIONS
ON THE EXAMPLE OF VLADIMIR AND SOVIET HEAVY HORSE BREEDS

Doctor of Agricultural Sciences E.I. ALEKSEEVA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: alekseevaei@list.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2
Candidate of Agricultural Sciences A.V. BORISOVA
(FGBNU "Institute of Horse Breeding" e-mail: vniik63@mail.ru)
391105, Ryazan region., Rybnovsky district, p / o VNIIK, v. Divovo

Keywords: small populations, Soviet heavy breed, Vladimir breed, breeding, genetic diversity, inbreeding

Currently, the problem of preservation of genetic resources is acute in domestic horse breeds. With a
decrease in the number of breeding mares, the threat of a decrease in the genetic diversity of the breed,
closure and, as a result, its degeneration increases.

The Soviet heavy and Vladimir breeds always had a limited distribution area and a small number of
farms engaged in breeding these heavy breeds.

Vladimir and Soviet heavy horse breeds - belong to the group of large heavy trucks. The breeds are
quite young: the Vladimir breed was officially approved in 1946, the Soviet breed - in 1952.
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Currently, these horse breeds belong to small breeds of farm animals. In this situation, the problem
of preserving intra-breed genetic diversity is of particular relevance. With an increase in the breed average
level of inbreeding, the question arises how to avoid crossing with other breeds.

The success of breeding work with a small breed, which has a local distribution and is bred clean, is
largely determined by genetic diversity, which can be preserved only with a sufficient number of lines.

The reserve for maintaining diversity is the multilinearity in the breed - up to 6-7 lines in each stud,
and a significant number of stallions - fathers of mares.

In this situation, it is necessary to preserve and maintain all the existing lines, so that the breed has
internal resources for further development, without the inflow of other breeds.

Another way to maintain intra-breed diversity is to maintain and develop the main intra-pedigree
types. In both breeds there are several factory types. In the future it is necessary to maintain and improve
them.

C. 123

BJIMSHHUE THUIIOB BbIC]J.IEfI HEPBHOW JEATEJBbHOCTHU HA PABOUUE KAUECTBA
JJOIMAJAEHU, UCTIOJIB3YEMBIX B UIIITIOTEPAIINU
N JETCKOM KOHHOM CIIOPTE

Acnupant E.M. CEPTEEBA
(PenepanbpHOE rOCyJapcTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEkKAESHUE BBICLIET0 00pa30BaHUs
«Cankr-IleTepOyprckuii rocyJapcTBEHHBIH arpapHblil yHUBEpcHTET», e-mail: Katerina.litko@yandex.ru)
196601, Poccuiickas ®enepauusi, Cankr-IletepOypr, r. [Tymxkus, IlerepOyprekoe moccee, 1. 2

Kniouesvie cnosa: unnomepanus, neuednasn eéepxoean ezoa, pavouue nazpysxu, munst BH/l, cneyuguxa pabomoi ¢
mepaneemuiecKuMu 10uadbmu

B COBPEMCHHBIX YCJIOBHUAX JiOHMIagW AaKTHBHO HMCHOJB3YIOTCA B JETCKOM KOHHOM CIIOPTE H
unmnorepanuu. Ha ycnemHocTs u 3¢ ¢GeKTUBHOCTh PabOTHI OKa3bIBACT BIHMSIHHE MHOXKECTBO (DAKTOPOB, TAKUX
KaK: TIOpofa, MPOUCXOXKICHHE, yYPOBEHb ITOATOTOBKH, CTPECCOYCTOMYMBOCTh M THIT BBHICIIEH HEPBHOU
JACATCIBHOCTHU »KHUBOTHOTO. Ha Z[aHHBIﬁ MOMCHT IIpU 0T6ope Homaz[eﬁ OJid MOImoTepanuu U AE€TCKOI'o
KOHHOTO CIIOpTa MPAKTHYSCKU HE yNENsIeTCs BHUMaHUE TUITY BBICIIEH HepBHOU AestenbHocTH (BH/I), a 31O
OUYeHb BAXKHBIN (pakTop MpU paboTe C JIOMIAhI0, TaK KaK OH OKa3bIBaeTCS KIIOYEBBHIM NMpPHU OOYYCHUU U
TPEHUHTE JIOMIATH, a Takke BO BpeMs paboTel. IlockoibKy HepBHas crucTeMa — 3TO (U3UOIOTHIESCKHN
[OKa3aTeslb, M0 CYTH, B3aUMOJEHCTBHE MPOIECCOB BO30OYKIEHUS M TOPMOXKEHHS, a TakkKe CKOpOCTh U
YCTOHYHMBOCTh OOpazoBaHUs pedIeKcoB, TO OT HETO BO MHOTOM OYIET 3aBHCETh, HACKOJIBKO JIETKO WIIH,
Hao0OpOT, CIOXKHO JOMmaah OyaeT o0ydaTrhcs, NMPUBHIKATE K HOBOW OOCTaHOBKE, HACKOJIBKO OHa OyIeT
ctabuipHa B pabote. IloaTOMy HeMmanoBakHO, YTOOBI MPH MOJOOpE JOIIATM YEJOBEK MOT MOJYyYUTh
MaKCUMAaJIbHYI0 HH(OPMAIIUIO O HEell, BKJIFOUasl HE TOJIBKO €€ CIIOPTHBHBIC Ka4eCTBa, HO U ICUXO(H3NIECKUCS
O0COOCHHOCTH.

Hcxons u3 BBINIETICPEYHCIICHHBIX PE3YJIBTATOB, Yallle BCEro Ui PabOThl UCIIONB3YIOTCS JIOIAAN C
CWIBHBIM ypaBHOBelIeHHbIM TriioM BHJI, Tak kak oHU CIOCOOHBI JIOCTaTOYHO OBICTPO aJaNTHPOBATHCS K
pa3IWYHBIM BHJAM HArpy3Kkd, OONagalOT CTPECCOYCTOHYHMBOCTRIO M XOpolleld paboTOCIOCOOHOCTHIO.
Jlomaay ¢ HeypaBHOBEIICHHBIM MJIH CJIa0bM THIIOM BHJI penko ucmonp3yoTes it padOTHl B UIITIOTEPAITAN
U JIETCKOM KOHHOM CIOpTE, HECMOTPSl Ha CBOIO XOPOIIYI0 pab0TOCIOCOOHOCTD, TaK KaK OHH OY€Hb CHIIBHO
pearupyroT Ha BHEUTHHUE pa3ApaXUTEIH, YTO, B CBOIO O4Yepe/lb, HEraTUBHO CKa3bIBaeTCs Ha paborTe.

Ecmu BoBpems onpenenuts tunm BH/I nomann w rpaMOTHO MOAXOAWTH K €€ TPEHHHTY W pabodInM
Harpyskam, TO 3TO IO3BOJIUT MOBBICUTH PE3YJIbTaTUBHOCTH pa6OTI>I, TIOJIOKHUTCIIBHO ITOBJIUSACT HAa CHUKCHUC
TpaBMaTHU3Ma JIOIMAAN ¥ BCAJHUKA, TIO3BOJIUT MTOJIHOCTHIO PACKPBITH MTOTCHITUAI JIOMIAAH, 3 TAKXKE COXPAHHT
ee IMCUXUYECcKoe U (PU3NIECKOE 3/I0OPOBbHE.
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INFLUENCE OF TYPES OF HIGHER NERVOUS ACTIVITY ON WORKING QUALITIES
OF HORSES USED IN IPPOTHERAPY AND KIDS EQUESTRIAN SPORTS

Postgraduate Student E.M. SERGEYEVA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: Katerina.litko@yandex.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2

Keywords: hippotherapy, therapeutic horse riding, workloads, types of higher nervous activity, specificity of working
with therapeutic horses

In modern conditions, horses are actively used in children's equestrian sports and hippotherapy. The
success and effectiveness of the work is influenced by many factors, such as: breed, origin, level of training,
resistance to stress and the type of higher nervous activity of the animal. At the moment, when selecting
horses for hippotherapy and children's equestrian sports, almost no attention is paid to the type of higher
nervous activity (HNA) - and this is a very important factor when working with a horse, since he is the key
to the training and training of the horse, as well as during work. Since this is a physiological indicator -
essentially the interaction of the processes of excitation and inhibition, as well as the speed and stability of
the formation of reflexes, then it will largely depend on how easy it is, or on the contrary it is difficult for the
horse to learn, to get used to the new environment, how stable it will be in work. Therefore, it is important
that when selecting a horse a person can get the maximum information about her, including not only her
sports; qualities, but also psychophysical features.

Based on the above-mentioned material and personal experience, horses with a strong balanced type
of HNA are most often used for work, as they are able to quickly adapt to various types of loads, have stress
resistance and good performance. Horses with an unbalanced or weak type of HNA are rarely used to work
in hippotherapy and children's equestrian sports, despite their good performance, as they very strongly react
to external stimuli, which, in turn, has a negative impact on work.

If you determine in time the type of horse's HNA and correctly approach its training and workloads,
this will increase the effectiveness of the work, positively affect the reduction of injuries to the horse and
rider, allow the horse to fully unleash the potential, and preserve his mental and physical health.

C. 127
BJUSHUE MOPO/IbI ITYEJI HA KAUECTBO ITYEJWHBIX CEMEM ITIOCJIE 3UMOBKH

Kanmunar 6nonornyecknx Hayk O.I1. HEBEPOBA
(PenepanbpHOE rocyJapcTBeHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEkKACHUE BBICIIET0 00pa30BaHUs
«Ypanbckuil TOCyIapCcTBEHHBIN arpapHbIil yHHBEPCUTET», e-mail: opneverova@mail.ru)
620075, Poccuiickas denepauus, r. ExatepunOypr, yiu. K. JIubkuexra, a. 42
Kanmunar 6uonornyeckux Hayk A.C. TOPEJINK
(DenepanbpHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEkKACHUE BBICIIETO 00pa30BaHMUs
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Kniouessie cnosa: nueﬂoem)cmeo, nueiisl, nopm)bl, Kapnamckasa nuena, 6aml<upcmm nuenaa, 3umoeKa, pesyjiomamal

B 3HaunrtenpHON creneHu 3(¢(GEKTUBHOCT OTPACTH MYEIOBOACTBA 3aBUCUT OT YCIIOBHIA 3UMOBKH,
BBIXO/Ia M Ka4ecTBa ITYENMHBIX CeMel mocie Hee. YeM JydIne yCclIoBUS 3MMOBKH, TEM CHIIbHEE ITIelTHHBIC
ceMbd W BbIle J(GQGEKTUBHOCTh UX COJACPXAHHUS I TONYYCHUS NPOAYKIIMU H  OIBUICHUS
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp. B M3BECTHOI HaMm nuTepaType HEAOCTATOYHO JAHHBIX O BIMSHHUH ITOPOIBI
Im4esl Ha KadecTBO MYETUHBIX CeMel ITociie 3MMOBKH B YCIOBHUSX YpallbCKOTO peruoHa. llempio paboTs
SIBUWJIOCH W3YYCHHUE BIIUSHUS TMOPOIBI IMUEN HAa KAYECTBO IMYEIMHBIX CEeMEd Tociie 3UMOBKH B YCIOBHSAX
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VYpansckoro pernona. [locie rmaBHOro MeaocO0pa U CHATHUS KOPIIYCOB Ha MAaceKe MPOBOAUTCS MOATOTOBKA
cemeit Ha 3uMy. [lo okoHYaHNM MegocOOpa crila CeMbH YMEHBINIAETCS TIOYTH B/IBOE, TaK KaK CTapble MYeIbl,
WU3HOIIEHHBIC TSHKEION paOOTON, BRIMHPAIOT, & MOJIOIBIX HAPOXKAACTCS €Ie HeIOCTaTOYHOE KOJIM4eCcTBO. B
ATOT TIEPUOJ MaTKa JOJDKHA KaK MOXHO OOJbINE 3aceBaTh, YTOOBI CEMbsI MOTJIA BHIPACTHTH ITYENl OCCHHEH
redeparun. J{7s yCIIeNIHOTO HapalluBaHWS MOJOJBIX IYEN B 3MMY HEOOXOIWMO, YTOOBI B CEMbBSX OBLIA
MOJIOZIbIe MaTKH, B MIPHPOJIE — MOIACPKUBAIOIINN OCEHHUN MeocOop, a B THE3[aX — COTHI, MPUTOAHBIE JJIS
OTKJIQIbIBAHUS SIUI] MAaTOK, U JOCTATOYHOE KOJIMYECTBO KOPMOBOTO Mena. OCeHHsIsl TeHepanus m4esl monaeT
Ha 3UMOBKY. OT e€ KauecTBa M KOJH4YecTBa Oy/JeT 3aBUCETh 3UMOBKA IMUENHUHBIX ceMeil. Jlydine 3uMyrT u
JOTBIIIE JKUBYT MOJIONBIE TUENBI, KOTOpPHIE HE YYacTBOBAIM B TJIABHOM MeAOocOOpe M OdYeHb Majo
BEIKapMITHBJIH paciuiona. CuTyanus Ha Macekax Mo pa3BeIeHUI0 OAIKHUPCKONW M KapIaTCKOM MOpoJ mMIell B
nenoM crabwibHas. KolMMyecTBO CHIIBHBIX MYEIMHBIX CEMEH M CPEJHUX IMUCIUHBIX CEMEH YBEIHYHIIOCH.
Curyanus mo KOpMOBOMY 3aIacy B CEMbsIX Takxke ctabuiabHa. Co3aHnue yCIOBHA U 3UMOBKY, TIPABUIIHBHOE
MIPOBEICHNUE TIOJITOTOBKY IMYECIUHBIX CeMeil K MeAocOOpy IMO3BOJSIOT MOMYYUTh CHIBHBIE CEMBU, KOTOPHIC
XOPpOIIO EPEHOCAT 3UMOBKY.
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THE INFLUENCE OF BEES BREED ON THE QUALITY OF BEE COLONIES AFTER
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To a large extent, the efficiency of the beekeeping industry depends on the wintering conditions and
the yield and quality of bee colonies after it. The better the wintering conditions, the stronger the bee
colonies and the higher the efficiency of their keeping for production and pollination for agricultural crops.
In the reference literature known to us there is not enough data on the impact of the bees breed on the quality
of bee colonies after wintering in the Ural region. The aim of the work was to study the influence of the bees
breed on the quality of bee colonies after wintering in the Ural region. After the main honey collection and
removal of buildings the preparing families for the winter on the apiary follows. At the end of the honey
collection, the strength of the family decreases almost twice, as the old bees, worn out with hard work,
become extinct, and the young being born insufficient quantity. During this period, the uterus should sow as
much as possible so that the family can grow bees of autumn generation. For the successful growth of young
bees in the winter, it is necessary that the families have young uterus, in nature it is supporting autumn honey
collection, and in the nests - honeycombs suitable for laying eggs of uterus and a sufficient amount of fodder
honey. Autumn generation of bees will go to winter. Wintering of bee families will depend on its quality and
quantity. It is better to winter and live longer for young bees that did not participate in the main honey
collection and very little fed brood. The situation in apiaries for breeding Bashkir and Carpathian bee breeds
is generally stable. The number of strong bee colonies and medium bee colonies has increased. The situation
with feed supply in families is also stable. Creating conditions for wintering, the proper preparation of bee
families for honey collection allows to get strong families that tolerate wintering well.
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Ha xadenpe DnexrposHepreTuku u snekrpoodopynoBanus CIIOIAY paspaboTano «YcTpoHcTBO
Hepeaayy 3JIEKTPUUECKON IHEPruu Tpéx¢asHOro TOKa IO JIBYXIPOBOAHOW JIMHUK», HA KOTOPOE aBTOPAMHU
MOJIy4eH TaTeHT. UTOOBI yCTaHOBUTH pabOTOCTIOCOOHOCTH TpaHCHOPMATOPHBIX MpeoOpa3oBaTEICH ducia
¢daz (TIUD) c BraroueHHeM (¢azonpeoOpa3yrInuX dSJIEMEHTOB HAa HHU3KOW CTOPOHE CHIIOBBIX
TpaHC(OPMATOPOB, TNPOBEACHO SKCHEPUMEHTAIBHOE MCCIEJOBAHHE JTOr0 YCTPOWCTBA, pPE3yIbTaThl
KOTOPOTO H3JI0KEHBl B JAHHON CTaThe. DJEKTPOIHEPreTHUECKUE IOKA3aTeIH IBYXIPOBOIHOW CHCTEMBI
CPaBHHMBAJUCH C TIOKa3aTeNsIMHI OOBIYHON TPEX(PazHON TPEXTTPOBOJHOI CUCTEMBI, TOJTYYEHHBIMU HA OJJHOM H
TOM K€ 3JIEKTPOOOOPYyIOBaHUH MIPU OJMHAKOBBIX PEKUMaX PaOOTHI.

Takum  oOpa3oMm,  TEOpeTHYECKHEe  pa3pabOTKHM  MOATBEPXKICHBI  IKCIEPUMEHTAJIbHBIMU
UCCIICIOBaHUSIMA O BO3MOKHOCTH cozfanusi TITUD c¢ ¢dazompeobpasyromumMy 3jieMeHTaMH Ha HU3KOM
CTOPOHE CHJIOBBIX TPaHC(HOPMATOPOB.
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At the Department of Electric Power Engineering and Electrical Equipment of SPSAU, a “Device for
transmitting electrical energy of three-phase current through a two-wire line” was developed, for which the
authors received a patent. In order to establish the operability of transformer converters of the number of
phases (TFCF) with the inclusion of phase-transforming elements on the low side of power transformers, an
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experimental study of this device was carried out, the results of which are presented in this article. Electric
power indicators of a two-wire system were compared with indicators of a conventional three-phase three-
wire system obtained on the same electrical equipment with the same operating modes.

Thus, theoretical developments are confirmed by experimental studies on the possibility of creating
TFCs with phase-transforming elements on the low side of power transformers.
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[Ipennoxkena MeToAMKa ONpenesieHHs HEOOXOIMMON MOIIHOCTH JABHUTaTeNs KOMOWHHPOBAaHHOMN
JHEPreTHYECKOM YCTAHOBKM MapajuIeIbHOTO THIA TPAaKTOpa IO 3aJaHHBIM YCIOBHSAM JIBHXKCHHS.
AKTyaJIbHOCTb METOAMKH COCTOMT B OINpEACNCHHH ONTUMANbHBIX XapaKTePUCTUK JHEPreTUYecKOn
YCTaHOBKH, YTO ITO3BOJIAET CHU3UTh CTOMMOCTD €€ JOPOrOCTOAIUX KOMIOHEHTOB. Iloaxoas!, HCITONIb3yeMble
B METOJMKE, OCHOBaHBI Ha TSATOBO-MOIIHOCTHOM pacdeTe U MCXOIHBIX JAHHBIX O LIUKIIE ABMKCHUS MAINHBEIL.
B xagecTBe pacueTHOI MOJENN MCIIONB30BaH aJrOPUTM BBIUMCICHHS ONTHMAIbHBIX mapamerpoB KOV. s
IpUMepa B CTaTbe MpHUBEJEH pacueT napameTpoB KOV mapamiensHOM cxeMbl U1 TpakTopa maccoil 4,5 T,
IIPY BBINOJHEHUU PAa0OT IO BCIIAXUBAHUIO MOYBBI C HOMHHAIBHBIM TATOBBIM ycunueM 1150 krc. Yka3anHble
XapaKTePUCTUKU COMOCTaBUMBI ¢ TpakTopoM MT3-82 ¢ KOMOMHUPOBAHHOW PHEPreTUYECKON yCTAaHOBKOHW U
HaBECHBIM 00opynoBaHMEeM. B Tpoliecce BBIUMCIEHHS B JHEPreTHYECKOH YCTaHOBKE aHAIM3HPYIOTCS
LIEMIOYKH Nepeadll SHEPTHH OT JBUTATENs] BHYTPEHHETO CTOpaHus K BEAYILIUM KoJlecaM: Ieperada SHEpruu
MEXaHUYECKUM ITyTEM 4Yepe3 TPAHCMHUCCHUIO; Tepefada SHEPrHUH 4epe3 TeHEpaTop, HaKOMUTENb DHEPIruu H
3JIeKTpoJIBUTaTENh. Pe3ynbTaTel TOKa3bIBAIOT, YTO U1 33JaHHOM MAaIIMHBI MOIIHOCTh JBHraTens
BHYTPEHHETO CrOpaHus AOJKHA COCTaBIATh 51,6 KBT, a TAroBBINM HaKOMUTENb SHEPTUM JTOJIKEH 3arnacath 13
kJIK aiexkTpuueckod 3Hepruu. Pacxon Ou3eNbHOr0 TOIUIMBA MPU MAaKCUMAJIbHOM MPOU3BOJIUTEIbHOCTU
coctaBut 11,3 n/4.,, yto paxke ¢ yderoM kodpdunuenta 3amaca wmomHOcTh JIBC B cocraBe
KOMOWHHPOBaHHOH SHEPreTHUECKONW YCTaHOBKH COCTABISICT HIDKE MpHUMEpHO Ha 12% Mo cpaBHEHHIO C
JU3ENBHBIM TPAKTOPOM.

IIpemnaracmas METOIMKA TaKXKe MO3BOJAET BBINOJIHATH MHOTOBAapHAaHTHOE MOJIEINPOBAaHUE B
Pa3NUYHBIX KOMOWHAMAX U COOTHOLICHUSX Mekay MomHocThio [IBC, 3amacaemMoii HakommuTeIeM dHEPrHH,
pPacxooM TOIUIMBA U CTOMMOCTBIO 3HEPTOYCTaHOBKH.

P. 145

DETERMINATION OF THE REQUIRED ENGINE POWER OF THE COMBINED ENERGY
INSTALLATION OF THE TRACTOR

Candidate of Technical Sciences V.A. RAKOV
(Federal State Budgetary Educational Institution of Higher Education
«Vologda State University», e-mail: vyacheslav.rakov@mail.ru)
160000, Russian Federation, Vologda, Lenin street, 15



214 AHHOTALUH

Candidate of Agricultural Sciences V.I. LITVINOV
(Vologda State Academy molochnokonservnyj N. In. Vereshchagin, e-mail: Lit.vinov@mail.ru)
160555, Russian Federation, Vologda, p. Dairy, ul. Schmidt, d. 2.

Keywords: engine, developed power, fuel consumption, torque, driving cycle, traction, tractor

A method is proposed for determining the required power of a hybrid engine of a parallel type for
given motion conditions. The relevance of the technique is to determine the optimal characteristics of a
power plant, which allows reducing the cost of its expensive components. The approaches used in the
methodology are based on traction and power calculation and initial data on the cycle of the movement of the
machine. An algorithm for calculating the optimal parameters of a hybrid engine was used as a calculation
model. For example, the article presents the calculation of parameters for the mild hybrid scheme for a
tractor weighing 4.5 tons, when working on plowing the soil with a nominal pulling force of 1150 kgf. These
characteristics are comparable to the tractor MTZ-82 with the proposed hybrid engine and attachments. In
the calculation process in the power plant, the energy transfer chains from the internal combustion engine to
the drive wheels are analyzed: mechanical transmission of energy through a transmission; energy transfer
through the generator, energy storage and electric motor. The results show that for a given machine, the
power of the internal combustion engine should be 51.6 kW, and the traction energy storage must store 13 kJ
of electrical energy. Consumption of diesel fuel with a maximum performance of 11.3 1/ h, which, even
taking into account the safety factor, the power of the internal combustion engine as part of a hybrid engine
is lower by about 12% compared to a diesel tractor.

The proposed method also allows to perform multivariate modeling in various combinations and
ratios between the power of the internal combustion engine stored energy storage, fuel consumption and the
cost of power plants.
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CucteMa OXJaXJIEHUS UTPAET BAXKHYIO POJIb B IKCILTyaTalluH MOPLIHEBOTO JBUTATENSI BHYTPEHHETO
cropaHus. AKTyalbHBIM BONPOCOM IO JaHHOW TEMaTWKe SBIACTCA OLEHKa J(PPEKTHBHOCTH
TEIUIOMAacCOOOMEHHBIX MPOIIECCOB B OXJIAXKIAIOLIEH CHCTEME.

HecMotpss Ha TO, 4TO B HACTOsIee BpeMsi HE YCTAHOBWIOCH EIWHOTO MHEHHUS IO BHIOOpY
MTOJIXOJISIIIIETO METo/a, Hamboyiee MPOCTHIM WM OYEBHIHBIM SABISICTCS SHepreTHmyeckuil moaxoxa. OmHako
HEJOCTAaTKOM JTOTO BapHWaHTa OIEHKH SIBISIETCS TO, YTO OH HE YYHUTHIBAET HEOOpPaTuMOCTh M IEHHOCTH
pa3IUYHBIX BUIOB SHEPTHH, YTO HEBEPHO C TOYKU 3PEHHUS BTOPOTO 3aKOHA TEPMOAUHAMUKHU.

Pa3paboTka HOBBIX METOIOB, MOJIEPHHU3ANNS CEPUIHBIX PaTUaTOPOB aBTOTPAKTOPHBIX IBUTATENEH
HEpa3pbIBHO CBS3aHBI C BBIABICHHEM UX J(PQPEKTUBHOCTH, KOTOpas B CTaTbe ONperesieHa METOI0M
MHUHHUMH3AITUN YSHTPOTIUH.
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Hcnonp3oBaHne 3HTPONMMHHOTO METOAA aHAlM3a SIBISETCS HauOoliee MEepCIEeKTHUBHBIM, W JAaHHBIA
METOJl MO3BOJSIET OLCHUTh CTENEHb COBEPILIEHCTBA TEIUIOOOMEHHBIX alllaparoB M O003HAYUTH NYTH HX
YIIy4IIEHUSI.

B crarbe mpuUBENEHBI OCHOBHBIE MOMEHTBHI, OTPaXKAKOIUE BO3MOXHOCTH  ONTHMH3ALUU
TFEOMETPUYECKUX MapaMEeTpOB JKUIAKOCTHOrO panuaropa nsurarens J1-245 MeTogqoM MHHMMH3ALNN
IIPOM3BOJACTBA JHTPOIMHM B MPOLECCAX TEIUIONEPENAaYd W TUAPOJUHAMUKHM II0TOKA TEILUIOHOCHUTEIS,
OIPENIEIIAIONIET0 PEKUM YHEProcOepeKEeHUsL.
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The cooling system plays an important role in the operation of the internal combustion piston engine.
An urgent issue on this topic is the evaluation of the efficiency of heat and mass transfer processes in the
cooling system.

Despite the fact that currently there is no consensus on the choice of a suitable method, the simplest
and the most obvious is the energy approach. However, the disadvantage of this evaluation option is that it
does not take into account the irreversibility and value of different types of energy, which is incorrect from
the point of view of the second law of thermodynamics.

Development of new methods, modernization of serial radiators of automotive engines- all this is
inextricably linked with the identification of their efficiency, which is determined in the article by the
method of entropy minimization.

The use of entropy method of analysis is the most promising, and this method allows assessing the
degree of perfection of heat exchangers and identifying ways to improve them.

The article presents the main points reflecting the possibility of optimizing the geometric parameters
of the liquid radiator of the D-245 engine by minimizing the production of entropy in the processes of heat
transfer and hydrodynamics of the coolant flow, which determines the energy saving mode.
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PobGoTusarust mporiecca OCHHS — OIHO M3 CaMbIX IEPCIICKTHBHBIX HANpPAaBICHHUN Pa3BUTHS
MOJIOYHOTO CKOTOBOJICTBA. B Hacrosiiiee BpeMsi MPUMEHSIOTCS JOWIBHBIE POOOTHI M POOOTH3UPOBAHHBIC
nowibHble 3anbl. CO37aHME OTEYECTBEHHBIX JOWIBHBIX POOOTOTEXHHMYSCKHX CHUCTEM BO3MOXHO ITyTEM
MOATAITHON pO6OTI/I3aHI/II/I OTACIBbHBIX onepaum‘/'l B JOWJIBHBIX 3ajlax, rJ€ IICPBbBIM OIOTallOM ABJIACTCA
pa3paboTka YCTaHOBKHM MPEIJOWIBHONH TOATOTOBKM BbIMEHH. OJHMM U3 BaXXHCHWIIUX 3JIEMEHTOB
POOOTH3MPOBAHHON YCTAHOBKH SIBJISCTCS MaHUMyJATOp. [IprMeHeHHEe TPOMBINUICHHBIX MaHHITYJISTOPOB
COTPSDKEHO CO 3HAYMTEIbHBIMH 3aTpaTaMd Ha WX MPUOOPETEHHE, TMOATOMY HEOOXOAMMO PacCMOTPETh
BO3MOXKHOCTH Pa3pabOTKy MaHUITYJISATOPa, UMEIOLIEr0 Han0oJIee MPOCTY KOHCTPYKIIUIO C UCTIOIh30BAHUEM
3NIEKTPOMEXAHNYECKOTO MPHUBOJA. Pa3paboTka Takoro MaHUMyJIATOpa TpeOyeT HCCICTOBAHUS PEKUMOB
paboTel TpuBOoAa IS obecreueHuss ero cradwibHOM paboTel. C 3TOM menmpro OblIa paspaboTaHa
nabopaTopHas YCTaHOBKA, BKJIFOYAOIIAS MAHUITYJIATOP C OJIOKOM YMIpAaBICHUS U KapKac, OYepUYHBAFOIIUN
o0JNacTh CTaHKa, Ui W3MEpeHUs (PAKTUYECKUX KOOPIUHAT, B KOTOPYIO TEepeMellaeTcsl yKa3atenb
MaHHIynsTOpa. [IpenBapuTeNbHble HCCICAOBAHHS PAa0OTHl JOMIBHOTO po0OTa IMO3BOJIIN OMPEICITHTh
OPUEHTUPOBOUYHYIO MPOJIOKUTENBHOCTE ONEpaluid MPeIOMIbHON MOATOTOBKU BbIMEHHU. I mpoBeneHus
AKCIIEPUMEHTOB OBUIM ONpeAeicHbl (AKTOpPhl W WHTEPBAIBI WX BapbupoBaHud. [lo pesynbraram
MPOBEICHHBIX JKCICPUMEHTOB HAa OCHOBAHHMU DSKCICPUMEHTAIBHBIX JAHHBIX MOCTPOCHA MAaTeMaTHUCCKas
MOACIbL B BHAC YpPaBHCHUA PETPCCCHUU, SABJIAIOMICTOCAd IMOJIMHOMOM BTOPOIr0 IIOpAAKa. 910 YpaBHCHUC
CBSI3BIBACT KOJIMYECTBO IIATOB, MMPOIMTYCKACMBIX IIATOBBIMH JIBUTATEIISIMHA B MPOLIECCE MO3UIIMOHUPOBAHUS, C
BEJIMYMHAMH YaCTOT BpAI[CHUs BAJIOB M BEJIMYMHOMW IlIara caMux JBUrateneil. MccnenoBaHue moTydeHHOTO
YpaBHEHHS HA MHUHUMYM TO3BOJIWIO OMPECTUTh ONTUMAIIbHBIC PEXXKUMBI Pa0OTHI MPUBOJIA MAHUYJISITOPA
naboparopHoil ycTaHOBKM. IlomyueHHBIE mMapaMeTpbl TaKKe OIEHUBAJIUCH B MPHBI3KE K BPEMEHHBIM
MOKAa3aTeNsIM, BHITCKAIONINM U3 300TEXHHYECKUX TPEOOBAHHI K MAITUHHOMY TOCHUIO KOPOB.
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Robotization of milking process is one of the most perspective directions of dairy cattle breeding
development. Milking robots and robotic milking parlors are used nowadays. The creation of domestic
milking robotic systems is possible by stage-by-stage robotization of individual operations in milking
parlors, where the first stage is the development of a pre-milking udder preparation unit. One of the most
important elements of a robotic system is a manipulator.

Using of industrial manipulators involves significant costs for their acquisition, so it is necessary to
consider the possibility of developing a manipulator having the simplest design with the use of an
electromechanical drive. Designing of such a manipulator requires the study of their drive operation modes
to ensure its stable operation. For this purpose, a laboratory setup was developed, including a manipulator
with a control unit and a frame outlining the machine area to measure the actual coordinates to which the
manipulator pointer moves.

Preliminary studies of a milking robot allowed us to determine approximate duration of pre-milking
udder preparation. Factors and intervals of their variation were determined for the experiments. Based on the
results of the experiments, a mathematical model in the form of a regression equation, which is a second-
order polynomial, is constructed on the basis of experimental data.

This equation relates the number of steps skipped by stepper motors in the positioning process to
values of shaft speeds and step value of the motors themselves. Study of the equation obtained at the
minimum allowed us to determine the optimal operation modes of the laboratory setup manipulator drive.
The obtained parameters were also evaluated in relation to the time indicators arising from the livestock
requirements for machine milking of cows.
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B craTthe mpencTaBieHbl pe3yNbTaThl UCCISOBAHUI HOBOTO COCO0a CYNIKH MOJOYHOHN MPOIYKIIUH
(MoJOoKa, CHIBOPOTKH, TaHA U JIP.), PEATM30BAHHOTO B HamOOJIee PacIpOCTPaHEHHOM THITE 000pyIOBaHUS, —
PaCHBUIMTEIBHBIX CyIIWIKax. [IpeayiokeH U 000CHOBaH METO]I PACIBLICHHS C UCIOJIb30BAaHHMEM METOJIOB
3NEKTPOTEeXHONOTHH. [10Ka3aHo, YTO MOBBICHThL 3(D(PEKTUBHOCTD CYIIKH M YIAYYIIMTh KAYECTBO MOPOIIKA Ha
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MOJIOYHOIT OCHOBE MOJKHO ITyTE€M PAacHbUICHHS 3MYJIbCHH C TIOMOIIBIO yIbTpa3ByKa. C menbio 3¢ (heKTHBHOTO
BHEJIPEHUS B TPOHM3BOACTBO METOJA YJIBTPAa3BYKOBOTO pACHbUICHUS M CO3JaHUS Ha €ro OCHOBE
BBICOKOA((EKTUBHOTO THIIA CYIIMJIOK HOBOTO TNPUHLIMIA ACHCTBHS MPOBEACHHI ACTaTbHBIC MCCIIEIOBAHUS
¢m3udeckol  MPHPOABI TIpoIlecca C  YCTAHOBJIEGHHEM 3aKOHOMEPHOCTEH pacHbUICHHS MOJOYHBIX
oy GaOpHKaToOB C Pa3InYHBIMU (PU3UKO-MEXAaHUIECKUMH CBOMCTBaMH. YCTaHOBJIEHO, YTO KOT/a BOJa
yaansercst u3 o0pabOTaHHOTO MPOAYKTa, OHA TMpeTeprieBacT IIyOOKHEe M3MEHEHHS B CBOEH (PHU3MYECKON
CTPYKTYpE W BHEIIHEM BHJIE — OT BOASHUCTON KHUAKOCTU JI0 CYXOT0 TOPOIIKA B KOHIIE mporuecca. [loaromy
SIMHCTBEHHBI METOJ yIaleHUS BOABI MOXKET OBITh HEONTHUMAIBHBIM JUIi BCETO Mpolecca, OCOOCHHO
MOTOMY, YTO MHILEBBIE MPOIYKTHI MOTYT CHJIBHO pa3in4aThCs MO COCTaBy. B mmiieBoil 1 MoyouHOH
MPOMBIIIICHHOCTH ISl 3TOW HENH MCHOJIB3YIOTCS pa3InyHble METObI yIaJeHus BiIari. B crarbe moka3aHsl
MPEHMYIIECTBA HCIIOJIB30BAaHHUS «YJIBTPa3BYKOBOTO (OHTAHa» C HCIOJB30BAHMEM KaK IUIOCKHX, TaK H
(hOKyCHpYIONIMX M3TydaTesieil yIbTpa3ByKOBBIX BOJIH. Y CTaHOBJICHO, YTO ITOKa MOIIHOCTh YJIBTPa3BYKOBBIX
KosieOaHuil He MpeBbIIaeT (MM HEMHOTO MPEBBIIIAET) MOPOroBOe 3HAYCHUE, CTPYS (oHTaHa GopMUpyeTCs
B (opme cheprnueckux Kameiaek-mapukoB auaMeTpom okosio 1,0 mm. Ilpu Oonee MOLIHON YIIBTPa3BYKOBOM
BONHE (HampuMmep, C  UCIONB30BaHWEM  (OKYCHpYMOIIero u3iydarens) QoHTaH mpuodpereT
UWINHAPHYECKYI0 (OpPMYy C HEPOBHOH TMOBEpXHOCTHIO. [IpeacTaBieH W NpoaHATU3UPOBaH TIpaduk
pacnpeneNieHnsl TIOTOKa 3BYKOBOW 3Hepruu B «Y3 ¢oHTaHe». YCTaHOBICHO, YTO pPACHbUICHHE KUAKOCTH
MOXET IPOMCXOIUTD TOJIBKO MPU YCIOBUM 00pa30BaHMs KaBUTAIIMOHHON 001acTH B camoii ctpye. I1pu aTom
BCSl aKyCTHUECKasl DHEprus, MOCTYNHBINAs B CTPYIO (OHTaHA, paCXOAYeTCss B OCHOBHOM B O0JIacTH, T
HaOJIIOaeTCsl KaBUTALUsT M PACHBUIAETCS JKUAKOCTh. BBISIBIEHO, YTO NPOM3BOAUTEIBHOCTD PACIBLICHUS
3aBHCHUT TOJBKO OT BEIWYMH JAaBJICHUS HACHINICHHBIX MapoB, KO3((GHUIMEHTA TUHAMUYECKOH BS3KOCTH H
KOB(b(iJI/IHI/IeHTa MOBCPXHOCTHOI'O HATSXKCHHA  KUIAKOCTH. HpeﬂCTaBJ'IeHHBIe B CTaTb€ PE3YJIbTAThbL
HCCNeIOBaHUN (U3NYECKON CYIIHOCTH TMpOoLiecca PAcIbLICHUS XHUIKOCTH B «YJIbTPa3BYKOBOM (DOHTaHE»
MO3BOJISIIOT  chopMyupoBaTh 0a30BbIE NPAKTUYECKHE PEKOMEHIAUMH JUId TpoekTHpoBanus Y3C-
anmaparoB, 00ECIIeYMBAOIIMX MOBBIIICHUE MTOKa3aTelst SHEPTo3()(HEKTUBHOCTH MpoIecca CYIIKH MOJIOYHBIX
CYXHX MPOAYKTOB.
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The article presents the study results of a new method of drying dairy products (milk, whey, tan,
etc.), implemented in the most common type of equipment - spray dryers. A spraying method using electrical
technology is proposed and justified. It was shown that it is possible to increase the drying efficiency and
improve the quality of milk-based powder by spraying the emulsion using ultrasound. In order to effectively
introduce the method of ultrasonic atomization into production and create on its basis a highly efficient type
of dryers with a new operating principle, detailed studies of the physical nature of the process have been
carried out with the establishment of patterns of spraying dairy semi-finished products with different
physical and mechanical properties. It was found that when water is removed from the processed product, it
undergoes profound changes in its physical structure and appearance - from an aqueous liquid to a dry
powder at the end of the process. Therefore, the only method for removing water may not be optimal for the
entire process, especially because food products can vary greatly in composition. In the food and dairy
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industries, various methods of removing moisture are used for this purpose. The article shows the advantages
of using the "ultrasonic fountain" using both flat and focusing emitters of ultrasonic waves. It has been
established that while the power of ultrasonic vibrations does not exceed (or slightly exceeds) the threshold
value, the fountain jet is formed in the form of spherical droplets-balls with a diameter of about 1.0 mm.
With a more powerful ultrasonic wave (for example, using a focusing emitter), the fountain will become
cylindrical with an uneven surface. A graph of the distribution of the flow of sound energy in the "ultrasonic
fountain" is presented and analyzed. It was found that the spraying of liquid can occur only under the
condition that a cavitation region forms in the jet itself. In this case, all the acoustic energy entering the jet of
the fountain is consumed mainly in the area where cavitation is observed and liquid is sprayed. It was
revealed that the spraying performance depends only on the values of saturated vapor pressure, dynamic
viscosity coefficient, and surface tension coefficient of the liquid. The results of studies of the physical
nature of the process of spraying liquid in an "ultrasonic fountain" presented in the article allow us to
formulate basic practical recommendations for the design of ultrasonic ultrasonic devices that provide an
increase in the energy efficiency of the drying process for dry dairy products.

C. 173
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OCHOBHBIMH TapaMeTpaMH BHYTPH HOMEILIEHHS, BIUSIOIMMHU Ha (DU3MOJIOTHYECKOE COCTOSHUE
KWBOTHBIX, SIBIIIOTCA TEMIIEpaTypa, BIIAKHOCTh, Ta30BBIH COCTaB BO3[yXa, OCBEIICHHOCTb, YpPOBEHb
3BYKOBOT'O JIaBJICHUSI, CKOPOCTh JBHKCHUS BO3JyXa, MbUICBas U OaKTepHalbHas 3arps3HCHHOCTh. 3HAUCHUS
napaMeTpoB MHUKPOKJIMMAaTa MO IUIOMIAAM TOMELICHUsI PaclpeaeieHbl HEpaBHOMEPHO, B 3aBHCHMOCTH OT
BHEIIHUX TIOTOJHBIX YCIIOBHH, KOHCTPYKTHBHBIX OCOOCHHOCTEH 3IaHHUS, TEXHOJOTUH COJACPKAHUS
JKUBOTHBIX M CIIoco0a yOoopku HaBo3a. MccmenoBanmss MUKpOKIMMATa MPOBOAMINCE B ampere 2018 roma Ha
6asze xo3siicTBa JIeHHMHrpaaCKoi 06JacTH B TUIIOBOM KOPOBHHKE NMPHUBS3HOTO coaep:kaHus Ha 200 romnos c
€CTECTBCHHOW CHCTeMOW BeHTWIIMU. [lapamerpbl MHUKpOKIMMaTa (TeMmepaTrypsl ¥ BIQKHOCTH)
U3MEPSUTHCh B PEKHUME PEAJbHOTO BPEMEHHM B 9 OCHOBHBIX TOYKax IO JUIMHE W IIMPHHE KOPOBHHKA.
Peructpatop mapameTpoB MUKPOKIMMATa MPEACTABIACT COOOH YCTPOWCTBO, CO3AaHHOE U3 DIIEKTPOHHBIX
KOMIIOHEHTOB Ha OCHOBE MHKpOKOHTposuiepa Atmel 328 u pabotatoliee B COOTBETCTBHH C MPOTrPaMMOM,
HanucanHoi Ha Ttutatopme Arduino IDE. Ilocme oOpaboTku monmydeHHBIX HaHHBIX B cpene Excel u
Mathcad, 6bUIH TIONTy4eHBI TpaduUecKue MOJENN PACTPEICIICHUs] TeMIIEPaTyphl M BIAKHOCTH MO TUIOMIAIA
XKUBOTHOBOUECKOT0 momenieHus. CyTKy ObUTH pa3OUThHI Ha § TPEXYaCOBBIX HHTEPBAJIOB, U JaHHBIE MOJEIU
MIOCTPOCHBI IO CPETHUM 3HAUEHHSIM TEMIIEPATypPhl M BIKHOCTH 3TUX HHTEPBAJIOB. MaKCUMabHBII Mepernan
TeMIepaTyp BHYTPH KOPOBHHKA 3a MCCIIEIYyEMBI Ieproj HaOMIoJaucs B yTPEeHHEe BpeMs M HaXOIWICS B
nuanasone ot 15,9°C B Touke 3.3 10 11,8°C B Touke 2.1, uto npu BHemHeit Temmneparype B 11°C roBoput o
HEIOCTaTOYHOM BO3AyX00OMeHe ceBepHOoro Topua 3xaHus. Wuaekc TBU B HEKOTOpHIX 30HAX 34aHUS
nocturan 70, 9To JOCTaBISAET KUBOTHOMY IMCKOM(OPT, HO HE HAHOCHT 0coboro Bpena. Ilo mupune 3maHus
pa3nu4Ms B 3HAYCHUSX TEMIEpPaTyphl U BIAKHOCTH HE3HAYHUTENILHBI 110 CPABHEHHIO C ITUMH MOKa3aTeIIMU
0 JJTMHE 3JaHusl.
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The main indoor parameters that affect the physiological state of animals are temperature, humidity,
gas composition of the air, light exposure, sound pressure level, air velocity, dust and bacterial
contamination. The values of the microclimate parameters are distributed unevenly over the area of the room,
depending on the external weather conditions, the design features of the building, the technology for keeping
animals and the method of cleaning manure. Microclimate studies were carried out in April 2018 on the basis
of the economy of the Leningrad Region in a typical tethered barn for 200 animals with a natural ventilation
system. Microclimate parameters (temperature and humidity) were measured in real time at 9 basic points
along the length and width of the barn. The microclimate parameter recorder is a device created from
electronic components based on the Atmel 328 microcontroller and operating in accordance with a program
written on the Arduino IDE platform. After processing the data in Excel and Mathcad, graphic models of the
distribution of temperature and humidity over the area of the livestock building were obtained. The days
were divided into 8 three-hour intervals, and these models were built based on the average values of
temperature and humidity of these intervals. The maximum temperature difference inside the barn during the
study period was observed in the morning and ranged from 15.9 © C at point 3.3 to 11.8 ° C at point 2.1,
which at an external temperature of 11 ° C indicates insufficient air exchange at the northern end of the
building. The TWI index in some areas of the building reached 70, which gives the animal discomfort, but
does not cause much harm. The width of the building, the differences in temperature and humidity are
insignificant compared with these indicators along the length of the building.
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OCHOBHBIM OTXOJIOM, OOpa3yIONIUMCSI B JOWJIBHOM 3ajie, SIBISIFOTCS HaBO30COAEpIKAIIHE CTOKH,
MPEICTABISIONNE COOOM CMECh €CTECTBEHHBIX BBIJICJICHUHN KUBOTHBIX W TEXHOJOTHYECKON BOABI J[s
YMCHBILICHUS BBIXOJa HABO30COJEPKAIIMX CTOKOB W3 JOWIBHOTO 3alla MOTYT OBITh TPEIIPUHSATHI
OpraHW3allMOHHBIC, TEXHWUYCCKHE W TEXHOJOTHYeCKHE CHocoObl. OmHMM #3 CIHOCOOOB COKpAITICHHS
KOJIMYECTBa OOpa3yIOIMMUXCS HABO30COIEPXKAIIUX CTOKOB JOWIBHBIX 3aJI0B MOXKET OBITh ONTHMHU3AIIHS
TEXHOJIOTUYECKUX U TUIAHUPOBOYHBIX PEUICHUI MpU MPOEKTHUPOBAHUU KaK KOPOBHUKOB, TaK U JOWIHHBIX
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3aJI0B, a TAaKXKe MOA0Op AOWIBHOTO 00opymoBaHus. ONTUMANBHBIC 3HAYCHUS pa3Mepa TEXHOJIOTUYECKOU
TPYNIBI, TATIA B pa3Mepa JOWIBHON YCTaHOBKH, KOJMYECTBA MOEK I0JIa, a TAaK)Ke BPEMEHH OJHOTO JTOCHUS
CTaJia U3 YCIOBUSI MUHUMAJILHOTO BBIX0JIa HABO30COACPIKAIINX CTOKOB MOKHO HAHTH C TIOMOIIIBIO PEIICHUS
KOMIIPOMHUCCHOM 3a7aud MO YPaBHEHUSM PErpecCUd MX CYTOYHOTO BBIXOJA U MAaKCUMAJIbHOI'O MOTOJIOBBS,
KOTOpO€ BO3MOXHO OOCIHY>KUTh Ha JOWJIBHOW ycCTaHOBKe. [Ipu mOCTaHOBKE 3amadyd ISl TIOJyYCHUS
KOPPEKTHOTO pelIeHuns] HEOOXOANMO TPAaMOTHO 3a/1aTh OTPAHWYCHHS, YTOOBI OBUTH YYTEHBI HE TOJBKO IIEJIbIe
3HauYeHUs (PaKTOPOB, TAKMX KAaK pa3Mep TEXHOJOTUYSCKOW TPYNIBl U KOJIMYECTBO MOCK, HO M MOJCIbHBIN
pA0 OOWIBHBIX ycTaHOBOK. st ctama morojoBeeM 600-650 KOpOB mpu OrpaHUYEHUH BPEMEHU IOCHHS,
paBHOTO 5 yacaM, MUHUMAJIBHBIN YIEeIBHBIA BBEIX0OJ] HABO30COIEPKANTUX CTOKOB JOMILHOTO 3ama (7 J/To.)
OyIleT MoydYeH MpU UCIOIb30BAHUH JOWIHLHOHN ycTaHOBKH Tua «Kapycenby ¢ BHEIMIHUM 00CITyKHMBaHHEM.
[Ipu 3TOM onTUMAaNIBHBIN pa3Mep MoitHOTO cTaga coctaBiseT 640 ronoB, pa3Mep TEXHOJOTUYECKON TPYIIIBI
JIOJDKEH OBITH 64 TOJOBBI, KOJMYECTBO IOCTOB JOMJIBHOW yCTaHOBKH — 26. KpoMme cokpaleHus 0TXO0II0B
MPOM3BOJCTBA HE HYKHO 3a0BIBaTh O 3aTpaTax Ha CTPOHUTENLCTBO W MpHoOpeTeHHE oOopymoBanms. C
y4ETOM ATHUX 3aTpaT U 3aTpaT Ha CTPOUTEIHCTBO JIATYH ISl XpaHEHUSI HAaBO30COIEPKAILIUX CTOKOB B T€UCHUE
[IeCTH MECSIEB HAUMEHBIIINE Y IENbHbIC 3aTPaThl UMEET BapUaHT IPU UCTIOIH30BAHUU JOUIHLHON YCTAaHOBKU
tuna «En0uka» ¢ 0OBIYHBIM BBIXOIOM, KOTOPBIE OKaXKyTCs BBITOAHEE HA 614 py6. Ha TOJOBY MO CPABHEHHIO
C UCTIOJB30BaHUEM yCTaHOBKH THma «Kapycenb» ¢ BHemHUM 00cTykuBaHueM. [Ipu 3TOM pazmep MoitHOTO
cTaza cocTaBigeT 612 roiaos, pasMep TEXHOIOTHYECKOU Ipynmbl — 68 rojloB, KOJIHMYECTBO MOCTOB JOWIBHOM
YCTaHOBKH — 34.
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The main waste generated in the milking parlor is manure-containing sewage, which is a mixture of
natural animal excreta and process water. To reduce the yield of manure-containing sewage from the milking
parlor, organizational, technical and technological methods can be undertaken. One of the ways to reduce the
amount of manure-containing sewage generated in milking parlors can be optimization of technological and
planning decisions in the design of both cowsheds and milking parlors, as well as the selection of milking
equipment. The optimal values of the size of the technological group, the type and size of the milking unit,
the number of floor washers, as well as the time of one milking of the herd from the condition of the
minimum yield of manure-containing sewage can be found by solving the compromise problem by the
regression equations of their daily output and the maximum number of livestock that can be serviced at the
milking installation. When setting the task to obtain the correct solution, it is necessary to correctly set the
restrictions so that not only the integer values of factors, such as the size of the technological group and the
number of sinks, but also the model range of milking units are taken into account. For a herd of 600-650
cows with a milking time limited to 5 hours, the minimum specific yield of manure-containing wastewater
from the milking parlor (7 1/ head) will be obtained by using the Carousel milking parlor with external
service. At the same time, the optimal size of the dairy herd is 640 heads, the size of the technological group
should be 64 heads, the number of milking station posts should be 26. In addition to reducing production
waste, one should not forget about the costs of building and purchasing equipment. Taking into account these
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costs and the costs of building lagoons for storing manure-containing sewage for six months, the lowest unit
costs are for the option of “Yolochka” a herringbone-type milking unit using with the usual output, which
will be 614 rubles more profitable on the head compared with the use of the installation type "Carousel" with

external service. The size of the dairy herd is 612 heads, the size of the technological group is 68 goals, the
number of milking station posts is 34.



