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C.11

OIIEHKA COPTOB CMOPOIUHBI KPACHOM /U1 CEJIEKIIUA
N IIPAKTUKHU HA CEBEPO-3AIIAJIE P®

Hoxrop cenbckoxozsiiictBenHsx Hayk I'.II. ATPOLHEHKO
(DenepanpbHOE TOCYAAPCTBEHHOE OFOPKETHOE 00pa30BaTEIHbHOE YIPESKICHHUE BBICIIIETO O0pa30BaHUs
«CankT-IletepOyprckuii rocy1apCcTBEHHBIH arpapHblii yHuBepcuTeT», €-mail: atroschenko-G.P@mail.ru)
Acmupanr T.A. TOJIOJ
(DenepanbHOE TOCYIAPCTBEHHOE OI0/PKETHOE 00pa3oBaTeNIbHOE YUPEIKACHUE BBICIIETO 00pa30BaHHUs
«Cankr-ITeTepOyprckuii rocy1apCcTBEHHBIN arpapHblii yHHBEpcuTeT™, e-mail: t.suloeva@mail.ru)
196601, Poccuiickas ®enepauns, Cankrt-IletepOypr, r. [lymxkun, IlerepOyprekoe moccee, 1. 2

Knroueswvie cnosa: kpacnasa cmopoouna, 3umocmoiikocsb, MEXAHUUECKUI COCMAG A200

B crathe mpeacTaBieHB! pe3yNbTaThl OIEHKH XO3SHCTBEHHO-IIEHHBIX NMPU3HAKOB COPTOB KPacHOM
cmopoaunbl. UccnenoBanus npoBoawin B 2015-2018 rr. B YuebHo-onbITHOM cany CaHkt-IleTepOyprckoro
TOCYyIapCTBEHHOTO arpapHoro yHuBepcuTeTa W Ha HaywHo-mpomsBojcTBeHHON Oaze «llymikuHckue u
[TaBoBckue saboparopum» BUP. OO0bekTaMu HCCICTOBAHUNA SIBISUIACH 26 COPTOB KPAaCHON CMOPOIMHBI
Pa3IMYHOTO TEHETHYECKOTO M JKOJIOTO-Teorpa)M4eckoro IMPOMCXOXICHUSA. YCTaHOBICHO, 4YTO BCE
M3y4aeMbIe COpTa COOTBETCTBYIOT CE30HHBIM PUTMaM Pa3BUTHS, (POPMHUPYIOT ypoKal STOXHOHN MPOTYKIHH
Y VKIAABIBAIOTCS B TEepHo Beretanuu JIeHuHTpasckoit obnactu. M3ydeHne u cpaBHEHHUE COPTOB KPacHOM
CMOPOJMHBI 10 OCHOBHBIM X035UCTBEHHO-LICHHBIM MPU3HAKAM MO3BOJIMIIO BBIACIUTh UX AJIS1 UCIIOIb30BAHUS
B cenekiuu U npou3BojactBe Ha CeBepo-3amane P®D: BeicOKOycTOWYMBBIE K aOMOTHYECKUM (haKTOpam
(moamep3anue, Bhinpeanue): Acs, Husa, Posa, Monkep Ban Terc, Haranu, Kopamiosas, Pannss ciaakas,
CwmonssianHOBCKas1, KpacHast Aanpeituenko, ['omnanackas kpacHas, ['omrannckast pozosas, Tatpan, [leTBaH,
Ponan, HenarnsigHasi; ycTOMYMBBIE K JIUCTOBBIM MATHUCTOCTSAM: Acopa, [ana, Ocumnosckas, [leTBaH,
Wonkep Ban Terc, lonnanackas kpacHas, CMOIbSHMHOBCKAS, TaTpaH; ¢ XOpOIIEil 3aBA3bIBAEMOCTBIO ATO:
basna, T'omnmanackast posoBas, JlerBan, Tartpan, Poman; kpymuomuomnsie: Acs, BanentuHoBka, Jlana,
Tatpan, Honkep Ban Terc, MapMenaauuua; ¢ Hamboiee OJHOMEPHBIMH srojamu: Jlama, Acopa,
BanentunoBka, ['omnanackas KpacHasl.
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ASSESSMENT OF RED CURRANT VARIETIES FOR SELECTION AND PRACTICE
IN THE NORTHWEST OF THE RUSSIAN FEDERATION

Doctor of Agricultural Sciences G.P. ATROSHCHENKO
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The article presents the results of the evaluation of economically valuable traits of red currant
varieties. Research work was conducted in 2015-2018 in an educational-experimental garden of the St.
Petersburg state agrarian university and on Research and Production Base "Pushkin and Pavlovsk
Laboratories™ of VIR. 26 varieties of red currant of various genetic, ecological and geographical origin were
the objects of research. It is established that all studied varieties correspond to seasonal rhythms of
development, form a harvest of berry products and are kept within the period of vegetation of the Leningrad
Region. Studying and comparison of red currant varieties on the main economic and valuable signs allowed
to allocate them for use in selection and production in the Northwest of the Russian Federation: high-
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resistant to abiotic factors (frosting, sricking out): Asya, Niva, Roza, Yonker van Tets, Natali, Corallovaya,
Rannyaya Sladkaya, Smolyaninovskaya, Krasnaya Andreychenko, Gollandskaya Krasnaya, Gollandskaya
Rozovaya, Tatran, Detvan, Rolan, Nenaglyadnaya; resistant to leaf spots: Asora, Dana, Osipovskaya,
Detvan, Yonker van Tets, Gollandskaya Krasnaya, Smolyaninovskaya, Tatran; with good berries ovary:
Bayana, Gollandskaya Rozovaya, Detvan, Tatran, Rolan; large-fruited: Asya, Valentinovka, Dana, Tatran,
Yonker van Tets, Marmeladnitsa; with the most one-dimensional berries: Dana, Asora, Valentinovka,
Gollandskaya Krasnaya.

C.16
BBIPAIIMBAHUE CA’KEHIHEB MAJIMHBI PEMOHTAHTHOI'O THUITA

Kangunar cenpcroxoszsiictBeHHbix Hayk I'.B. HIEPBAKOBA
(dPenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE yUPEKACHHE BHICILIETO0 00pa30BaHUs
«CankT-TletepOyprekuii rocyrapCTBEHHBII arpapHbiii yHUBepcuTeT, e-mail: agrosadl@mail.ru)
AcmupanTt E.C. KPABIIOBA
(DenepanbHOE TOCYAAPCTBEHHOE OFOPKETHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIETO 00pa30BaHUsI
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Kniouesvie cnosa: manuna pemonmanmHuasn, pasmMHodicenue, nobezu 3ameuienu, dopamuearme

[TomynsipHOCTH MaJIMHBI CBsI3aHA C €€ OTJIIMYHBIM BKYCOM M HETIOBTOPUMBIM apOMaTOM SITOJI, & TAKXKe
BBICOKHM COZIEp)KAHHEM BHTAMHUHOB M JAPYTHMX OWOJOTHYECKH aKTHBHBIX BemlecTB. Cpok MOTpeOieHus
CBEXKHUX SIT0J], HECMOTPS Ha LIMPOKHUN BBEIOOpP COPTOB, COCTABISIET HE Oojiee OHOTO Mecsa — C KOHLIA HIOHS
IO Hayaja aBrycra. Ypokaidl Aroj MajHHbl 3HAYUTENHHO CHIDKAIOT HEOIarompusATHBIE 3KOJIOTHYECKHE
YCIIOBUSI, BpeauTenn u Ooje3HH. [IpoaiuTh Ce30H MOTpeOJICHUs] CBEXKEH MaJMHBI M YBEIUYUTH YpOKan
BO3MOXXKHO C HCIIOJB30BAaHHEM pPEMOHTAHTHBIX COpPTOB. HecMmOoTps Ha TOMyJIsSpHOCTh, MAalIHHA
pemoHTaHTHOro THma anasi CeBepo-3amajHOTO pervoHa — HOBas, HEJOCTATOYHO H3ydeHHas KyJIbTypa.
Hab6momaetcss gedumur mocagodHoro wmarepuana. IlepBple KOJUIEKIMOHHBIE ¥ MPOM3BOACTBEHHBIC
HacaxaeHus OputH 3ao0xkeHsl B CIIGIAY B 2009 roxy. [locagounsrii MaTepuai s 3aKIagKd HACAKISHUH
OBLI MepeiaH aBTOpOM copToB, akajemukoM PACXH, 3acnyxenHbiM nearenem Hayku PO 1.B. KazakoBbim.
TpaauMOHHBIM CIIOCOOOM Pa3MHOXEHUSI MAJIMHBI SBJISETCS Pa3MHOKEHHE KOPHEBBIMM OTIpBICKamu. Jlist
PEMOHTAaHTHOM MaJMHBI JaHHBIH MeTOo Hed((EKTHBEH, TaK KaK B OTIMYUE OT OOBIKHOBEHHOI MallMHBI OHA
UMeeT HE3HAYMTENbHOE KOJIMYECTBO KOPHEBBIX OTHpBHICKOB. B 2014-2018 rr. Ha 0aze YueOHO-ONMBITHOTO
caga Cankrt-IlerepOyprckoro rocyqapcTBEHHOI'O —arpapHOTO YHHBEPCHUTETa aBTOpaMH  H3ydalach
CIMOCOOHOCTh COPTOB PEMOHTAHTHON MallMHBl K pa3MHOXKEHHI0 moberamu 3amerneHus. bomee 50%
YKOPEHEHHBIX MOOETOB 3aMelleHHsI TPeOOBAIN JOpAIUBAHUS JI0 CTAHIAPTHBIX CakeHIeB. JlopamuBanue
YKOPEHEHHBIX YePEHKOB JI0 CTaHAAPTHOTO IMOCAJI0YHOTO MaTeprana sSBISIeTCS clab0n3ydeHHBIM 3JIEMEHTOM
B TEXHOJIOTHH BBIPAIMBAHUS MAJIMHBI PEMOHTAHTHOIO THMA. B CBS3M C 3THUM NPOBOIWIM OMBITHI IO
JIOPAIIMBAHNIO YKOPEHEHHBIX MOOEroB MaJIMHBI B YCIOBHUSIX OTKPBHITOTO M 3aIUIIIEHHOTO TPYHTA.

P. 16
CULTIVATION OF THE REMONTANT TYPE RASPBERRY SEEDLINGS
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The popularity of raspberries is associated with its excellent taste and unique aroma of berries, as
well as a high content of vitamins and other biologically active substances. The term of fresh berries
consumption, despite the wide choice of varieties, is no more than one month, from late June to early
August. The harvest of raspberry berries significantly reduces adverse environmental conditions, pests and
diseases. To extend the consumption season of fresh raspberries, and increase the harvest is possible with the
use of remontant varieties. Despite the popularity of remontant type raspberry for the North-West region — it
is a new, insufficiently studied culture. There is a shortage of planting material. The first collection and
production plantings were laid in St. Petersburg State Agrarian University in 2009. Planting material was laid
by the author of varieties, Academician of the Russian Academy of Agricultural Sciences, Honored Scientist
of the Russian Federation 1.V. Kazakov. The traditional method of raspberries propagation is by root suckers.
For remontant raspberries, this method is not effective, since, unlike ordinary raspberries, it has a small
number of root suckers. In 2014-2018 on the basis of the Training and Experimental Garden of St.
Petersburg State Agrarian University, we studied the ability of remontant raspberry varieties for propagation
by replacement shoots. More than 50% of the rooted replacement shoots required growing to standard
seedlings. Growing rooted cuttings to a standard planting material is a poorly understood element in the
growing technology of remontant type raspberry. In this regard, experiments were carried out on the rearing
of rooted shoots of raspberries in open and protected ground conditions.

C.20

HCHOJIb30BAHUE MUKPO®OKYCHOM PEHTTEHOI'PA®UU 1151 OIEHKHA KAUECTBA
CEMJIH ATOJHBIX KYJIBTYP B UX CEJIEKIIUN
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Kniouesvie cnosa: CémeHna, 3emMiAHUKA, MajluHa, cmopomma, KPblHCOBHUK, MquOd)OKyCHaﬂ penmzenozpm]mﬂ

B cratee paccMaTpuBaloTCSi BONPOCHI HCIIONB30BaHUS MHUKPO(POKYCHOH peHTreHorpaguu uis
obcrenoBanus THOPUAHBIX CEMSH ATOMHBIX KyJIbTyp. Pabora BrimmoiHena B 2016-2018 1T. Ha 000pyI0BaHUN
AIIEKTPOTEXHUYECKOTO yHHBepcuTeTa. OObEKTaMH HCCICAOBAaHUN SIBIISUINCH CEMEHA 3EMIISIHUKH, MAJMHBI,
KPBDKOBHHKA M CMOPOJAMHBI KpacHOH. [I0BTOPHOCTH OMBITOB — Tpex-yeTblpexkparHasi. Llens uccnenoBanuii —
BBISIBUTH BO3MOXKHOCTb HCIIOJIb30BAHUS MUKPO(GOKYCHOH peHTreHorpaduu Al ONpelesIeHHs] KauecTBa
CeMsH STOJHBIX KyJIbTYP B MX CeleKLUHU. BBISABICHO, YTO Ja)k€ y BHU3yalbHO 310POBBIX CEMSH HMEIOTCS
BHyTpeHHHE AedekThl. [lo copTy 3emnsHuku [{MBHAS MOTy4eHB! CIEAYIOMINE PE3yJIbTaThl: LIYIUIBIX CEMSH
HacuuThIBasioch 4%, ¢ orcraBmeil 000m0ukoil — 2%, 3arHUBIIMX CEeMSH BbIsIBIEHO 6%. JleeKTHBIX ceMsH
Habupaetrcst 12%, 3mopoBbix — 88%. CemeHa 3eMISIHMKM cOpTa PycHd BBITUIAACIM HAMHOI'O JIyYIIE.
[lynibIX, 3arHUBIIMX W CEMSH C OTCTaBaHMEM O0OIOYKH OT 3HAocnepma mo 2%. JlegekTHhIXx ceMsiH
BeIsIBIICHO 6%, a 310poBeIXx — 94%. B mepeune medekroB cemsH ManuHbl copta llonka mepBoe mecTo
3aHUMAJM CEMEHa C OTcIoeHHeM 00010ukH — 10%, ¢ 3arHUBIINMM 3HA0CTIEPMOM — 8%, ITYIUIBIX ceMsiH — 8%.
Oobmiee konmvecTBO AeQEKTHBIX CeMSH cocTaBwio 27%, a 3m0poBbix —73%. [maBHBIM nedekTom ceMsiH
ManuHbl copta IlonsHa sBnAnack urymnocts — 14%, 3arHuBaHue SHIOCIIEPMA BBHILIUIO Ha BTOPOE MECTO —
12%. Otcnoenue 000109Ky OT 3HA0CIepMa cocTaBmIo 6%. JlehekTHbIX ceMsH o copty IlossHa oneHuIu B
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33%, a 3m0poBBIX — B 67%. MukpodokycHas peHTreHorpadus, mpoBeieHHas Ha CEMEHaX KPbDKOBHUKA U
CMOPOJMHBI, TIOKa3aja, YTO 00OJOUYKH 3THUX CEMSH ciabo pearupoBaii Ha pEHTTE€HOBCKOE O0JIyuYeHHE B TOM
IUIaHe, YTO OYepTaHWs HHIOCIEPMa HE HMEIH 4YETKO BBIPAKCHHBIX TpaHuIl. B cuimy »3Tux mnpuduH
IUarHOCTHKA KAaueCTBEHHBIX IIOKa3aTeNlell CeMsH MO 3TUM KyJbTypaM 3aTpyAHeHa. BBIBOIBL: MeTon
MHUKPO(GOKYCHON pPEHTreHorpauu MOXKHO C YCHEXOM NPUMEHSATb B CEIEKUUU STOAHBIX KYJIBTYp MAJIS
OIpE/ICIeHNs >KN3HECIIOCOOHOCTH CEeMSH 3EMIITHUKM W MAJMHBI, MHUKPO(OKYCHAs PEHTIeHOTpagus
okazanach Hea(h(heKTUBHA B ONPE/ICIICHUN Ka4ecTBa CEMSIH KPbKOBHUKA U CMOPOIMHBI KPACHOM.

P. 20
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The article deals with the use of microfocus radiography for examination of hybrid seeds of berry
crops. The work was performed in 2016-2018 on the equipment of the Electrotechnical University. The
objects of research were the seeds of strawberries, raspberries, gooseberries and red currants. The repetition
of experiments lasted three-four times. The aim of the research is to identify the possibility of using
microfocus radiography to determine the quality of berry crops seeds in their selection. It was revealed that
even visually healthy seeds have internal defects. The following results were obtained for the strawberry
variety Divnaya: puny seeds, there were 4%, with a lagged shell 2%, rotted seeds revealed 6%. Defective
seeds are about 12%, a healthy- 88%. Seeds of strawberry variety Rusich looked much better. Puny, rotted
and seeds with a lag of the shell from the endosperm were about 2%. Defective seeds are revealed about 6%,
and healthy-94%. In the list of defects raspberry seed variety Polka took the first place among seeds with a
detached shell — about 10%, with macerated endosperm- about 8%, shriveled seeds about 8%. The total
number of defective seeds was 27%, and healthy — 73%. The main defect of the seed of raspberry variety
Polyana was seediness about 14%, rotting of the endosperm came in second place at about 12%.

The detachment of the membrane from the endosperm was 6%. Defective seeds by variety Poliana
were estimated at 33%, and healthy seeds - at 67%. Microfocal radiography performed on gooseberry and
currant seeds showed that the shells of these seeds responded poorly to X-ray irradiation in the sense that the
outlines of the endosperm had no clearly defined boundaries. For these reasons, the diagnosis of quality
indicators of seeds for these crops is difficult. Conclusions: the method of microfocus radiography can be
successfully used in the selection of berry crops to determine the viability of strawberry and raspberry seeds;
microfocus radiography was ineffective in determining the quality of gooseberry seeds and red currants.
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Kniouesvie cnosa: epyuia, NUMOMHUK, OKYJIUPDOBKa

I'pyma mo pacnpocTpaHEeHHOCTH 3aHMMAaeT BEAyLIME MO3UIMH, yCTymas Juilb s0jaoHe. Bricoko
HEHSITCS JTydiue e€ copTa 3a BKYCOBBIE KayecTBa IJIOJ0B M CBOCOOPA3HBIM apoMaT, U3BECTHBI U JicueOHbIC
cBoiicTBa. B Poccun ocHOBHBIE HacaKIeHUS Tpymu cocpenorodeHbl Ha CeBepHoM Kaskaze u B IloBommkse.
I'pyma Oosee TeruomoOWBa M MeEHEe 3HMOCTOMKa, 4YeM sIONOHs, TO3TOMY M CEBEpHas TIpaHUla
MIPOMBIIIEHHON KyJIbTYpPbI IIPOXOINUT 3HAUYNTENEHO FOJKHEE.

['pyma Hamma mUpOKOE pacHpoCcTpaHEeHWEe B HHAUBUAyaIbHbIX camax CeBepo-3amagHoro u
CMEXHBIX C HUM PETHOHaX, U OCOOCHHO Ojarojgapsi KOPEHHOMY YIIY4YLICHUIO copTuMeHTa. COoBpeMEHHbBIE
copTa, pa3pelleHHblE K HCIOJNB30BaHMIO B Hamed 3oHe, Jlama u  UYmwkoBckas — OTIMYANOTCA
CKOPOIUIOAHOCTBIO, YCTOMYMBOCTHIO K I'PUOHBIM OOJIE3HSIM M HEOONBIION BBICOTOM JEPEBHEB, a TAKKE U
BBICOKMMH BKYCOBBIMU KadecTBaMH. Bce 3To mpuOaBisieT MomyIsipHOCTH 3TOW KynbType. OnHako B cagax
WCIIONB3YIOT U PSIA APYTHUX COPTOB.

Baxna ponp NHUTOMHUKAa B PACHPOCTPAHEHHWH pAaHOHUPOBAHHBIX 3UMOCTOMKMX COPTOB U
BBIPAIIMBAHUM KAUECTBEHHOTO TIOC3J0YHOIO MaTepHaja, OTYEero HampsMyl0 3aBUCHUT HapalluBaHUE
YPO>KaHOCTH IUIOJOBBIX AEPEBBEB.

OxynupoBka rpymd B ycinoBusx JIeHUHrpaickod obOnacth oOecredmia BBIXOJ[ OJHOJNETHHX
caxentieB ot 73,3 (I[lamare Sxornera) no 88,3% (Jlaga). Haubomnee cmabopociibie u MeHEe pa3BETBICHHBIC
NIBYXJIETHAE CaKEHI[I TPYIIM IIONyYeHBI TpPH HUCHONb30BaHMM copta OproBckas netHssi. HawnOonee
pa3BUTHIE caxeHITBI ObUTH Y copToB Kadenpanbnas, benopycckas mo3ansis, Jlaga, CeBepsiHka KpacHOIIEKasl.
BrIxos craHmapTHBIX JBYXJIETHUX CAaXXEHIIEB B CpeHEM coCTaBHI 93%.

BrlsiBiieHa npsiMasi 3aBHCUMOCTD JHaMeTpa mramba 1 CyMMapHOTO MPUPOCTa OT JHaMeTpa MOJIBOS,
MMEHHO TIOJIBOM OKa3bIBAaeT CYIIECTBEHHOE BIMSIHHE HAa pA3BUTHE JBYXJETHHX CaKEHIEB TPYIIH.
Koaddumuent koppensiimu cocrasnset - 0,9. Takum 00pazom, BRICOKOE Ka4eCTBO MOCAJAOYHOIO MaTepHaa
rpymn B ycioBusix CeBepo-3amaJHOTO PETHOHA JOCTHTAeTCs BBICOKUM arpoTeXHHYecKHM (oHOM u
WCTIONb30BaHIEM OKYJIHUPOBKH HAa XOPOIIIO PA3BUTHIE MOIIHBIE TTOIBOM.

P. 26
QUALITY OF PEAR SEEDLINGS UNDER THE NORTHWESTERN CONDITIONS OF RUSSIA

Candidate of Agricultural Sciences N.N. GORBACHEVA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: plodovod.2012@mail.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2
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Pear according to prevalence occupies a leading position, second to apple. Its best varieties are
highly valued for the taste of fruit and peculiar aroma, healing properties. In Russia, the main plantations of
pears are concentrated in the North Caucasus and in the Volga region. The pear is more heat-loving and less
winter-hardy than an apple tree, therefore the northern boundary of industrial culture passes much to the
south.

Pear is widespread in the individual gardens of the North-West and adjacent regions, and especially
due to the radical improvement of the assortment. Modern varieties permitted for use in our zone are Lada
and Chizhovskaya. They are distinguished by their precociousness, resistance to fungus diseases and a small
height of trees, as well as high taste qualities. All this adds to the popularity of this culture. However, in the
gardens other varieties are used.
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The nursery plays an important role in the distribution of zoned winter-hardy varieties and the
cultivation of high-quality planting material, on which the increase of fruit trees yield directly depends.

The budding of a pear under the conditions of the Leningrad Region ensured the annual seedlings
yield from 73.3 (Yakovlev’s Memory) to 88.3% (Lada). The most weakly growing and less branched
biennial pear seedlings are obtained using Orlovskaya Letnyaya varieties. The most developed seedlings
were the varieties Kafedralnaya, Belorusskaya pozdnyaya , Lada, Severyanka krasnoshchyokaya. The yield
of standard two-year seedlings averaged 93%.

The direct dependence of the diameter of the stem and the total increase on the diameter of the stock
was revealed; it is the stock that has a significant impact on the development of two-year-old pear seedlings.
The correlation coefficient is - 0.9. Thus, the high quality of pear planting material in the North-West region
is achieved by a high agrotechnical background and the use of budding for well-developed powerful
rootstocks.

C.31

TEHETUYECKHUE PECYPCHI PACTEHUM KAK ®AKTOP
YIIPABJIEHUS KAYECTBOM ITPOAYKIIUHN

Kanmunar cenpcroxossiicteeHHsx Hayk T.A. JAHUJIOBA
(®I'BHY «Ceepo-3ananublii LIeHTp MK IUCIUILTHHAPHBIX HCCISIOBAHHUI TPOOIIEM MTPOIOBOILCTBEHHOTO
obecnieuenus» (C3LIIIIO), e-mail: danilovata2@mail.ru)
196601, Poccuiickas ®eneparus, Cankt-Iletepoypr, r. [Iymxkun, mocce [lombensckoro, 1. 7
Hoxrop cenpcroxo3siicTBeHHBIX Hayk A.M. CIIMPUIOHOB
(depepanbpHOE rOCYyJapCTBEHHOE OI0DKETHOE 00pa30BaTebHOE YUPEKACHUE BBICIIETO 00pa30BaHUs
«Cankr-IleTepOyprckuii rocy1apCTBEHHBIN arpapHbIi YHUBEPCUTETY,
e-mail: anatolij-spiridonov@yandex.ru)
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Hoxkrop 6uonornyeckux Hayk M.B. APXHUIIOB
(®I'BHY «CeBepo-3ananusiii IIeHTp MEKAMCIUILUTHHAPHBIX CCIIEA0BAHMIA TIPOOIEM IIPOIOBOIBCTBEHHOTO
obecnieuenus» (C3LIIIIO), e-mail: szcentr@bk.ru )
196601, Poccuiickas ®enepanus, Cankr-IlerepOypr, r. [lymkun, mocce [Mondensckoro, 1. 7

Kniouesvie cnosa: zennwviii 6ank, cenemuyecKkue pecypcol pacmenull, celeKyus, Kauecmeo cenbCKoXo3AuCHEEeHHO
npooyKuyuu

MupoBoil ONBIT CBUAETENBCTBYET O TOM, YTO TE€HETUYECKHE PACTUTEIBHBIE PECYPCHI SBISIOTCS
B)XHEHIIMM HAalMOHAJIBHBIM OOraTCTBOM, WIPAIOLIMM PEIIAIONIYI0 POJb B CENIEKLHUH, CO3JaHHUH COPTOB,
OTBEYAIOUIUX II0 YPOXKalHOCTH, KadyeCTBY IPONYKIMU U aJalTUBHOCTH TpeOOBaHUSIM IIPOM3BOJCTBA, a
TaKkkKe B O0eCleYeHUH TMPOAOBOJILCTBEHHOH, a, CJIeJOBaTeNbHO, M HALMOHAIBHOW 0e30MacHOCTH U
CyBEpeHHUTeTa Kakaoro rocynapcta. Poccuiickas ®Denepauns obnamaer OorarefiiuM M YHUKaJIbHBIM
(OHIOM PaCTUTEIBHBIX PECYPCOB B BUJIE MUPOBON Koyiekiuu denepanabHOro Ucciae0BaTeIbCKOro LEHTpa
Bcepoccuiickoro mHCTHTyTa reHeTHYeCKUX pecypcoB pacteHuit (mo 2015 r. BUP um. H.M. Basunosa). B
HacTosilee BpeMs JaHHBIA TeHHbIH OaHK PacTUTENBHBIX PECYPCOB, COOpAaHHBIM CO BCEX KOHTUHEHTOB 3€MIIH,
HacuMThIBaromui 325660 o0pasioB, NpeACTaBICHHBIX 64 OOTaHMYECKMMHU ceMmeiicTBamu, 376 pogamu H
2169 BugaMu, CIYKUT CcTpareruueckod 0a3oii d((EeKTUBHOTO W CTAaOWIBHOTO pa3BUTHS HE TOJBKO
CEJIbCKOTO XO35HCTBAa, HO M BCEX OTpaciell SKOHOMHKH W colmanbHO cdepsl. Co3maHHBIA reHOaHK
3aHUMaeT 4-¢ MECTO B MHpE IO pa3MepaM H SBIAETCS OOraTedIIMM 1Mo OOTaHWYECKOMY, T€HETHYECKOMY,
reorpaguIeckoMy U SKOJIOTHYECKOMY pazHooOpasuto. KoluieKius BKIIOYAeT U )KUBbIE PACTECHUS, U CEMEHa,
U KJIETOYHBIC KPUOKYJIBTYPHI U IO CYIIECTBY SIBISIETCA HE TOJBKO HAaIIMM OOraTcTBOM, HO M OOraTCTBOM
Oynymux nokosienuil. [loaromy Hecmyuaitno sxcneptsl World Bank onennnu komnekuuto BUP B Bocems
TPHJUIMOHOB aMEPHKAHCKUX JoJulapoB, T.e. Oombime, uemM BBII Poccuiickoit ®enepanum, a cbop u
COXpaHCHUE UMEIOIIErocs OMOpa3HOOoOpa3us B TeHOAHKE B HACTOSINEE BPeMs SBISCTCS BaXKHOM 3amadei
yuenbix XXI Beka.

3agauu COBPEMEHHOM CEJIEKIIMH B CBSI3M C 3THM 3aKJIIOYAIOTCS B HAHOOJIee MOJTHOM HCIIOJIb30BaHUN
B CEJICKIIMOHHOM IIPOIIecce MO CO3/IaHUI0 HOBBIX COPTOB UMEIOIIEroCs B TeHHOM OaHKe MaTepHuara.
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World experience shows that genetic plant resources are the most important national wealth, which
play a crucial role in breeding, varieties creating that meet the requirements of productivity, product quality
and adaptability of production, as well as in ensuring food, and, consequently, national security and
sovereignty of each state. The Russian Federation has a rich and unique Fund of plant resources in the form
of the world collection of the Federal research center of the all-Russian Institute of plant genetic resources
(until 2015). VIR named after N. I. Vavilov). Currently, this gene Bank of plant resources, collected from all
continents of the Earth, numbering 325660 samples represented by 64 Botanical families, 376 genera and
2169 species, serves as a strategic base for the effective and stable development of not only agriculture, but
also all sectors of the economy and social sphere. The established GenBank ranks fourth in the world in size
and is the richest in Botanical, genetic, geographical and environmental diversity. The collection includes
live plants, seeds, and cell cryocultures, and is essentially not only our wealth, but also the wealth of future
generations. Therefore, it is no coincidence that world Bank experts estimated the collection of VIR at eight
trillion us dollars, i.e. more than the GDP of the Russian Federation, and the collection and preservation of
existing biodiversity in the GenBank is now an important task of scientists of the XXI century. The tasks of
modern breeding in this regard are the most complete use in the selection process to create new varieties of
available in the gene Bank material.

C.39

COOTHOIIEHUE MOTEHIUAJIBHON U KIMMATHYECKH OBECHIEYUEHHOI
NPOAYKTUBHOCTHU ITIOCEBOB

JIOKTOP CeNbCKOX03SIMCTBEHHBIX HayK, podeccop ®.@. TAHYCEBUY
(denpepanbHOE rOCYJapCTBEHHOE OI0DKETHOE 00pa30BaTeNbHOE YUPEKACHUE BBICIIETO0 00pa30BaHUs
«CankT-TletepOyprckuii rocy1apCTBEHHBIH arpapHbIil yHUBepcuTeT, e-mail: 210ff@mail.ru)
Kanmunar cenpckoxossiictBeHHBIX HayK E.A. CTPYKKOBA
(DenepanpHOE TOCYAAPCTBEHHOE OIOPKETHOE 00Pa30BaTEIHbHOC YUPEKICHUE BBIC
mero oopaszoBanus «CaHkrt-IleTepOyprekuii rocyJapCTBEHHBIN arpapHblii yHHBEpCUTET», e-mail:
lena290588@mail.ru)

196601, Poccuiickas ®enepanus, Cankt-IletepOypr, r. [lymkun, [lerepOyprckoe mocce, 1. 2

Kniouesvie cnosa: NOMeHUUAIbHAA U KIUMAMUYECKU O00ECNEUeHHAs: NPOOYKMUGHOCHbL NOCE608, YPOGHU
YPOMCATIHOCHU, KIUMAMUYECKU O00ECHeYeHHbLI U MeopPemu4ecKu 603MOMNCHbII KoIhduuuenm none3nozo
ucnonv3zosanus noceeos (Kq)

B naHHO#l cTaThe aBTOPHI OTMEYAIOT, YTO MHTCHCUBHOE UCIOJIb30BAHME IIOYBCHHBIX U
KIIMMaTHYECKUX PECYpPCOB, a TakXe MPOAYKTUBHOCTH COPTOB CEIHCKOXO3SHCTBEHHBIX KYJIBTYp TpeOyroT
HOBBIX HAyYHO OOOCHOBAaHHBIX INPEACTABICHH, B TOM YHCIE€ O KOJWYECTBEHHOW B3aUMOCBA3H MEXKIY
MOTCHIUAIBHON M KITMMATHYECKU 00CCIICUCHHO! MPOTyKTHBHOCTHIO TIOCEBOB.
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[ToTeHnmanpHass MPOTYKTHBHOCTh MOCEBOB CEIIbCKOXO3SHCTBEHHBIX KYJIBTYP BCETJa 3HAYUTEIHHO
BEINIC (PAKTHUYCCKUX 3HAYCHUN IIOJIy9aeMOW YPOKAWHOCTH CEIIbCKOXO3SMCTBEHHBIX KYJIBTYp, 4YTO
MOATBEPIKIAIOT JaHHBbIC Pa3jIMUYHBIX Y4YEHBIX, Hampumep, mo A.A. Huuunmoposuuy (1956), kosdduimeHT
MOJIC3HOTO KCIOJb30BaHUs mpuxojsmiein Ha noceBbl ®AP (Kg) mMoxker Teopernuecku gocturath 6-8%, a
(hakTUYECKH 3Ta BEIMIMHA JOCTUraeT 3HaueHui 2,0-2,5%.

Pac4éTpl IpoIyKTUBHOCTH ITOCEBOB B HACTOSIIEE BPEMS IIPOBOAATCS 10 POpMYyIiaM, IPENI0KECHHBIM
Toomunrom X.I'. (1978, 1982) u boumapenko H.®. (1986). OgHako 10 HACTOSIIEIO BPEMEHU He Oblia
YCTaHOBJICHA TMpsiMas KOJMYECTBCHHAs 3aBHCHUMOCTh MEXKAY MMOTCHIUAIBHONM ¥  KIMMAaTHYCCKH
00€eCIIeYeHHOW MPOIYKTUBHOCTRIO MmMOoceBoB. Omupasch Ha yxke H3BeCTHyI0 Qopmyny A.A. PsOuukoBa u
WCIIONB3Ys DJIEMEHTHI MOJCIIMPOBAHUS, aBTOPHI Pa3paboTalii YHHBEPCATBLHYIO AMITUPHUCCKYIO (OopMyITy
COOTHOIIEHWS] TOTEHIMAILHOW M KJIMMAaTHYECKH OOECIEeYeHHOW NPOTyKTUBHOCTH MOCEBOB. B cratbe
MOKa3aH TIOCJE0BAaTeIbHBIN BBIBOA (DOPMYJIBI, OIUCHIBAMOIIEH JaHHOE cooTHolIeHue. [Ipemnoxena

YHUBEpCAllbHas 3aBUCUMOCT (1 — 37,7 — 222 ) MEXKly NOTCHUMANLHOM I KIMMATHYCCKH 00CCTICYCHHOI
»
Yrov

HNPOAYKTHBHOCTBIO  TIOCEBOB; TPHBEICH TEOPETHUECKH  BO3MOXKHBIM ~ KOI(D(GHUIMEHT  IOJIE3HOTO
ucnonb3oBanus (Ko ) conHeuHoi paguanny moceBamMu cBEKIBI KOpMOBOH 6,0-7,4%.

B cratee Takke NpUBEACHBI KIMMATUYECKH OOECIEYCHHBIH W TEOPETUYECKH BO3MOXKHBIH
ko3 purmeHT mose3Horo ucmonb3oBanusd (Kq) moceBoB u ypoxaltHOCTh CBEKIIBI KOPMOBOMU, pacCIYUTaHHOU
M0 MPEAJIOKEHHON aBTOpaMu popmyie.

P. 39
RATIO OF POTENTIAL AND CLIMATICALLY PROVIDED CROP PRODUCTIVITY
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possible crop yield factor (Kq)

In this article, the authors note that the intensive use of soil and climatic resources, as well as the
productivity of crop varieties, requires new scientifically based ideas, including on the quantitative
relationship between potential and climatically provided crop productivity.

The potential productivity of agricultural crops is always significantly higher than the factual values
of the agricultural crops yield, which was confirmed by the research data of various scientists, for example,
according to Nichiporovich A.A. (1956) the crop yield factor (Kq) can reach 6-8% but in fact this value
reaches 2.0-2.5%.

Calculations of crop productivity are currently made according to the formulae proposed by
Tooming H.G. (1978, 1982) and Bondarenko N.F. (1986). However, up to date, no relationship has been
proposed for potential and climatically provided crop productivity. Based on the formula already proposed
by A.A. Ryabchikov and using modeling elements, the authors developed universal formulae for the ratio of
potential and climatically provided productivity of crops. The article shows the consecutive derivation of the
formula describing this relationship. The universal dependence v —372-2%2 between potential and

xoy
climatically provided crop productivity has been proposed; the theoretically possible crop yield factor (Kq) of
solar radiation by fodder beet plants has been calculated as 6.0-7.4%.

The article also provides a climatically provided and theoretically possible crop yield factor (Kq) for
crops and fodder beet yield, calculated according to the formula proposed by the authors.
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C.44

POJIb HEKOPHEBOTI'O IIMTAHUMSA B ITIOBBIINIEHUU
HNPOAYKTUBHOCTHU CEJbBCKOXO3ANCTBEHHBIX KYJIBTYP

JokTop cenbpckoxo3sicTBEHHBIX HayK, mpodeccop A.M. OCUIIOB
(®I'BHY «Arpodu3ndeckuii Hay4YHO-UCCICOBATEIbCKUI HHCTHTYT», €-mail: aosipov2006@mail.ru)
Couckarens E.C. HIKPABAK
(®I'BHY «Arpo¢usndeckuii HayqHO-HCCIIEA0BATENLCKHI HHCTUTYTY», e-mail: e.shkrabak@sevzapagro.ru)
195220, Poccuiickas @enepaunsi, Cankr-IletepOypr, ['paskaanckuii mpocnekr, 1. 14

Knwouesvle crosa: npooyKmueHoOCHb, CebCKOXO03ANUCMEEHHbIE KYIbMYPbl, HEKOPHE6As 00padomKa, ROAUMEPHO-
Xenammvie MUKpOyooOpenus, ypoicaiinocms, peHmaoeabHocmsy

Hayuno obocHoBaHHasi cucreMa NMpUMEHEHUsT YA0OPEHUH SBISIETCS] OMHUM W3 OCHOBHBIX (DaKTOPOB
YBEMUYCHHUSI YPOKAHHOCTU CEJbCKOXO3AHCTBEHHBIX KYJBTYpP, YAYULICHHS KadyecTBa MPOAYKIHH U
COXPaHEHHUS MOYBEHHOTO Iofopoaus. [Ipupoct ypoxas OT UCTIOIB30BaHUS ONTUMAIBHBIX /103 yI0OpEeHUI
U CpeAcTB XxuMu3anuu cocrasisieT 50% u OGonee. B Hacrodiee BpeMs MIPOAOIIKAIOT COBEPILICHCTBOBATHCS
TEXHOJIOTHH BHECEHHUSl YJOOpEHHH ¢ y4eToM creurn(puuecKux 0coOOEHHOCTEH BO3IENBIBAEMBIX KYJIBTYp B
HOTPEOIEHNH TNUTATENbHBIX BEIIECTB HAa PAa3HBIX CTaIWSIX DPA3BUTHA PACTCHUH M UX JHMHUTHPYIOLIHMX
(hakTOpoB, YTO OOECIeYNBaACT MOTYYCHUE BHICOKUX SKOHOMHYECKH OOOCHOBAHHBIX YPOXKACB MPH XOPOIIEM
KadecTBEe NpoAyKuuu. B mocnexnnee Bpems Ooinplioe BHHMaHHME yJelseTcs pa3pabdOTKe HOBBIX
MEPCHEKTUBHBIX XEJIaTHBIX MUKPOYIOOPEHHUH, KOTOpbIe NPAKTHUECKH HE TOKCHYHBI, XOPOLIO PACTBOPHMEI B
BOJIC ¥ HE U3MEHSIFOT CBOM CBOMCTBA B IIUPOKOM JMaria3oHe KUCIOTHOCTH. OHHM XOPOIIIO aJIcOpOUpYIOTCS Ha
MOBEPXHOCTH JIMCTbEB W B IMOYBE, UIMTEIFHOE BPEMs OCTAIOTCS IOCTYIMHBIMH JJIsl pPacTeHUH, He
paspylmalTcs MHKPOOPraHM3MaMM, MPAaKTHYECKH HE 3aKPEIUIAIOTCS B TOYBEHHOM IOTJIOMIAIOIIEM
KOMILUIEKCE M COYETAIOTCS C pa3IMYHbIMH  IecTUlaamMu. HexopHeBble 00pabOTKH — Pa3lUYHBIX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJbTYp  TOJIMMEPHO-XEJIAaTHBIM  MHKpOyaoOpeHuem  AkBagoH-Mukpo B
BO3PACTAIOIINX [103aX YBEIHYMBAIOT WX YPOKAWHOCTH MO CPaBHEHUIO C ()OHOBBHIM BapHaHTOM, HPUYEM
HaunOonbIas npudaBka ObUIa MoMydeHa npu cpeaHeid gose 3,0 n/ra. C HOBBIICHHEM 10361 MUKPOYI0OpEHUS
1o 4,5 n/ra 3¢pdekTuBHOCTh AaHHOTO TpHeMa cHIKaetcs. JIBykpaTHas HeKopHeBas oOpaboTka AKBaloOH-
Mukpo crnocobctByeT Oonee 3(h(heKTUBHOMY HCIONB30BaHUI0 MUHEPAIBHBIX YyIOOpPEHHUH, YTO MO3BOJISET
CHHM3HTH 103y UX BHeceHus Ha 25 — 50% 06e3 ymep0Oa i ypoxas. PeHTabenpHOCT TpuMeHeHUs yI00peHui
cepun AxBasioH-Mukpo mpu go3e 5,0 yi/ra Ha kaprodene cocraBuna 34,4%. YpoBeHb peHTaOEIbHOCTH
MUKPOYJI00peHHs Ha OBOIIHBIX KyIbTypax mpu ao3e 3,0 j1/ra moctur Ha MOpkoBH 34,9%, cToNoBO# cBekIe —
38,0% wu kamycte OenokodanHoi — 32,0%, a 4HMCTBIA JOXOJ, COOTBeTCTBEeHHO, 33,3 — 23,5 u 45,2 ThIC.
pyObneii ¢ rekTapa.

P. 44

ROLE OF FOLIAR NUTRIMENT IN INCREASING
OF AGRICULTURAL CROPS PRODUCTIVITY
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A scientifically based system of fertilizer use is one of the main factors for increasing crop yields,
improving product quality and at least maintaining soil fertility. The yield increase from the use of optimal
doses of fertilizers and means of chemicalization is 50% or more. At present, fertilizer application
technologies continue to be improved, taking into account the specific characteristics of cultivated crops,
nutrient consumption at different stages of plant development and their limiting factors, which ensures high
economically viable yields with good product quality.
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Recently, much attention has been paid to the development of new promising chelated
micronutrients, which are practically non-toxic, well soluble in water and do not change their properties in a
wide range of acidity. They are well adsorbed on the surface of leaves and in the soil, remain available for
plants for a long time, are not destroyed by microorganisms, are practically not fixed in the soil absorbing
complex and are combined with various pesticides.

Foliar treatments of various agricultural crops with the polymer-chelated micronutrient Akvadon-
Micro in increasing doses enhance their yield as compared with the background variant, with the highest
increase obtained with an average dose of 3,0 I/ha. With an increase in the dose of microfertilizers to 4,5 I/ha,
the effectiveness of this technique decreases.

The double foliar treatment of Aquadon-Micro contributes to a more efficient use of mineral
fertilizers, which makes it possible to reduce the dose of their application by 25 — 50% without harming the
crop. The profitability of the use of Aquadon-Micro fertilizers at a dose of 5,0 I/ha on potatoes was 34,4%.
The level of profitability of this microfertilizer on vegetables at a dose of 3,0 I/ha reached 34,9% for carrots,
— 38,0% for table beets and — 32,0% for white cabbage, and 33,3— 23,5 for net income, respectively 45,2
thousand rubles per hectare.

C.52

W3YYEHUE TOKCUUYHOCTH PAJA IPOTPABUTEJIEN 3EPHOBOBOBBIX KYJIBTYP
JJIs1 KNYBEHBKOBBIX BAKTEPUU COU U JIIOITMHA

Acnupant 10.B. KOCYJIBHUKOB
(denpepanbHOE rOCYyJapCTBEHHOE OI0HKETHOE 00pa30BaTeNbHOE YUPEKACHUE BBICIIET0 00pa30BaHUs
«Cankr-ITeTepOyprekuii rocyqapcTBEHHBIN arpapHbIil yHHBEpCHTET, €-Mail: kullavayn@gmail.com)
196601, Poccusckas @eneparus, Cankt-IlerepOypr, 1. [Iymkun, [letepOyprcekoe mocce, 1. 2

Knroueswvie crosa: cos, 1IORUH, COBMECMUMOCMb, NpOmMpasumeu, 6uonpenapambt

Onpeneneno nusane ¢yHrunuaoB Cunknep, Ommor u Tupama Ha BEDKUBAGMOCTh KIYOCHBKOBBIX
6akrepmii cou (Bradyrhizobium japonicum wm. 6346) n mrormua (Rhizobium lupini wm. 367a) B coBmectHOM
C MpoTpaBUTEIsIMA 0akoBOM pacTBope. CTENneHb TOKCUYHOCTH (PYHTHIMIIOB JJIsi HCCIICAYEMBIX OaKTepuid
OTIPEJIEIIUIach TyTeM W3y4YeHHs CKOPOCTH THOenu pu3o0uii B 3aBucUMOCTH OT mpotpasutens (CHHKIED,
Omot, Tupama), ero KOHIIEHTPAIHA B 0aKOBOM PacTBOPE (PEKOMEHIyeMast TPOU3BOIUTENIEM KOHIICHTPALNS U
BJIBOC MEHbINAs) ¥ BPEMEHHM KOHTaKTa pu3o0uii ¢ necturmaoM (4,8,24 gaca). M3ydyenue nuHaAMHKH rHOeIH
PpHU300Mii OCYIIECTBIIIOCh METOJIOM TIOCEBA BAPUAHTOB COBMECTHBIX 0aKOBBIX pacTBOPOB Ha yainku llerpu c
MOCJIETYFOIIMM TIO/ICYETOM YHCIIa 00pa30BaBIIMXCS OaKTEpHATIBHBIX KOJIOHUI. [1o pe3ynbTaTtaM uccieaoBaHus
MTOCTPOEHBI KPHUBbIE COKPAIIEHNS TUTPA KITyOCHBPKOBBIX OAKTEpPHUI COM W JIIOTIMHA B KOHTAKTE C MECTUINIAMH.
AHanu3 TaHHBIX KPUBBIX IMO3BOJISET ONTUMHU3UPOBATH MPOIECC WHOKYIISAIUM CEMSIH COU U JIFOIIMHA COBMECTHO
C UX mpoTpaBimBaHueM GpyHruiuaamu Cuakiep, Omiot u Tupana.

P.52

THE STUDY OF THE TOXICITY OF SEVERAL LEGUME AND GRAIN DISINFECTANTS
FOR NODULE BACTERIA OF SOYA AND LUPINE

Postgraduate Student Yu.V. KOSULNIKOV
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: kullavayn@gmail.com)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2

Keywords: soya, lupin, compatibility, protectants, biopreparations

The effect of Sinclair, Oplot and Tirade fungicides on the survival rate of soybean nodule bacteria
(Bradyrhizobium japonicum st. 634b) and lupine (Rhizobium lupini st. 367a) in a tank solution together was
determined. The degree of toxicity of fungicides for the studied bacteria was determined by studying the rate
of death of rhizobia depending on the treatment agent (Sinclair, Oplot, Tirada), its concentration in the tank
solution (the concentration recommended by the manufacturer and twice less) and the contact time of
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rhizobia with the pesticide (4,8,24 hours). The study of the dynamics of the death of rhizobia was carried out
by sowing variants of joint tank solutions on Petri dishes followed by counting the number of bacterial
colonies formed. According to the results of the study, curves were constructed for reducing the titer of
soybean nodule bacteria and lupine in contact with pesticides. The analysis of these curves makes it possible
to optimize the process of inoculation of soybean and lupine seeds together with their treatment with
Sinclair, Oplot and Tirade fungicides.
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C uenpio pa3pabOTKH HOBBIX OHOINpENapaToB W3yYEHO BIMSHHE MITAMMOB MHKPOOPTaHH3MOB
Bacillus subtilis 124-11, Pseudomonas fluorescens SPB2137, Sphingomonas sp. K1B Ha mpomyKTHBHOCTb
SPOBOM MSTKOHM MIICHUIB U YCTOMYMBOCTH K T€IbMHUHTOCIIOPHO3HON KOPHEBOW THHIH, OypOH M KenTor
pPKaBYMHE, MyYHHCTOH poce U centopro3y. MakcumanbHbIH 3 (eKT OT BIMAHUS IITAMMOB aCCOLIMaTUBHBIX
pu300aKTepHii Ha IMPOAYKTHBHOCTH IIIIEHHUIBI ObLT BHIABICH Ha moceBax copra Cymapeias (k-66407).
B 2018 r. npumenenne mramma Sphingomonas sp. K1B ua copre Cymapsias u Trizo (k-64981) BeI3sIBao
CTaTUCTUYECKU JOCTOBEPHBIN pOCT OOJIBIIMHCTBA MTOKa3aTeNel NPOIYKTUBHOCTH IMIIEHHUIIBI TI0 CPAaBHEHUIO C
KoHTpoJieM — 47% u 26% cooTBeTcTBeHHO. B BapuaHTax ombITa, rie Ha coprax Trizo u CynapbiHs ObLI
ucnonb3oBad mTamm Sphingomonas sp. K1B, no cpaBHenuio ¢ koHTposieMm (6e3 o0paboTKh), OTMeueH
onHoHanpasieHHbIU pocT B 2017 r. 1 2018 r. MakcuManbHOTO YKClia MOoKa3aTelnel npoayKTuBHOCTU. Kpome
TOrO, MpH HCMob30BanuK mTamma Sphingomonas sp. K1B wa copre Trizo (2018 r.) u copre Cynapbiss
(2017, 2018 rr.) 3aperUCTPUPOBAHO CTATUCTUYECKH AOcTOBepHOEe yBenmueHue maccel 1000 3epen: Ha 21%,
48% wu 22% coorBerctBeHHO. HauOonpmuii 3>dexkr oT nNpuMEeHeHHs IMTaMMOB AacCOLMATHBHBIX
puzobakTepuii 3a mepuox 2017-2018 rr. Obun BhIsIBIEH Ha copTe Trizo, KOTOPBIN CHIIbHEE MOpaskKaics
BO30ymuTensaMu Oosie3ned. HambOonbiiyto 3¢ ¢peKTHBHOCT, B OTHOIICHWW KOPHEBOH T'HHJIM M KOMILIEKCA
JIMCTOBBIX OOJIe3Hel mieHuIbl Ha copte Trizo mpossun mramm Pseudomonas fluorescens SPB2137, a na
copre Cymapsias— Sphingomonas sp. K1B. IItamm Bacillus subtilis 124-11 oka3biBan cylieCTBEHHOE
BIIUSTHUE HA CHIKEHHE Pa3BUTHUA Oypoil prKaBUMHBI (110 IUIOMIAAN MYCTYJIbI), XKEITON PyKaBUYMHBI (IO YHCITY
MOJIOC Ha JIUCTe) Ha copTe Trizo, a TakkKe ONpeNeNsul CHWKEHHE IJIOMIAH ISTCH MYyYHHCTOW POCHI Ha
npendaroBbix IUCThIX copra CyaapbiHs.
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The influence of Bacillus subtilis 124-11, Pseudomonas fluorescens SPB2137, Sphingomonas sp.
K1B strains on the spring soft wheat productivity and resistance to helminthosporiosis root rot, brown (leaf)
and yellow rust, powdery mildew and wheat leaf blotch was studied for the purpose of new biopreparations
developing. The associative rhizobacteria strains’ maximum influence effect on the wheat productivity was
revealed in the Sudarynya (K-66407) cultivar crops. In 2018, the use of the Sphingomonas sp. K1B 2137
strain on the cultivars Sudarynya and Trizo (K-64981) caused statistically significant growth of most of the
wheat productivity elements in comparison with the control — 47% and 26%, respectively. In the experiment
variants in 2017 and 2018, where the Sphingomonas sp. K1B strain on cultivars Trizo and Sudarynya was
used, compared to the control (without treatment), an unidirectional growth of the maximum number of
productivity elements there was marked. In addition, a statistically significant increase in the weight of 1000
grains when using Sphingomonas sp. K1B strain on the cultivars Trizo (2018 — by 21%) and Sudarynya
(2017 - by 48%, 2018 — by 22%) was revealed. The greatest effect of the associative rhizobacteria strains’
use for the period 2017-2018 was revealed on the Trizo cultivar, which was more affected by pathogens. The
greatest effectiveness against root rot and a complex of wheat leaf diseases was shown by the Pseudomonas
fluorescens SPB2137 strain on the Trizo cultivar, and the Sphingomonas sp. K1B strain — on the Sudarynya
cultivar. Strain Bacillus subtilis 124-11 had a significant influence on reducing the development of brown
rust (on the pustule area), yellow rust (on the stripes number per leaf) on Trizo cultivar, and also caused the
reduction of the powdery mildew spots area on the pre-flag leaves of the Sudarynya cultivar.
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Knrwouesvie crosa: Triticum durum, eupyarenmunocmes, Puccinia triticina, Lr-zenst, ycmoiuusocme

Bbypas pxaBumHa (BO3Oymutens Puccinia triticina Erikss.) — smaummoe 3aboieBaHme sSPOBOI
TBEpIOH MIIEHUIBI BO BCEX 30HaX €€ BhIpalllMBaHUSA. B CBSI3M C 3TUM aKTyaJbHOCTb HPEACTaBJIAIOT
MOMYJISIIMOHHBIE MCCIEA0BaHUs MaTroreHa. Llens maHHOrO MCClIeOBaHMS — OXapaKTEepHU30BaTh CTPYKTYPY
OMCKOM Homyisiuuy Bo30yauTenss Oypodl pskaBUMHBI Ha TBEPIOW MIIEHUIE IO BHUPYJIEHTHOCTH MU
MHKpOCATeIUIUTHBIM ~ MapkepaM.  VIHGEKIMOHHBIM  Marepuai, HNpPEACTABICHHBIH  JIMCTBIMH  C
YPeAUHUOIYCTYyIaMHu, ObUI cOOpaH Ha CENEKIMOHHOM YYacTKe Ja0opaTOphH TBEpIoW mieHuIbsl OMCKOro
AHII B 2018 r. B ananuse BUpYJNEHTHOCTH OBIIO M3yuyeHO 60 MOHOMYCTYJIBHBIX M30JSTOB. Bece M30msTHI
ObUTH aBMPYJIEHTHBI K jauHUsAM Thatcher ¢ remamu Lr2a, Lr2b, Lr2c, Lr9, Lrl5, Lrl6, Lrl9, Lr24, Lr44 u
BupyseHTHb! k Lrl, Lr3a, Lr3bg, Lr3ka, Lrll, Lrlda, Lrl4b, Lrl7, Lr18, Lr23, Lr26 u Lr30. BapsupoBanue
B 4acTOTax BUpYJeHTHOCTH HaOmonanu Ha nuHuu TcLr20. C ucnosnp3oBaHneM MeXAyHapOJHOTO Habopa
TUHUAR-TUQPepeHInaTOpOB B M3yYeHHOH momyisinuu ompeneneHo nBa ¢enotuna: MCTKG n MCTKH.
Owmckas cyomomyssinust P. triticina Ha TBepao# IMIIEHUIE CYIIECTBEHHO OTINYANIACh MO BUPYJIECHTHOCTH OT
CyOmonmymsaLMy Ha MSTKOM TNIIEHWIE, BBIPALIMBAEMOH B CXOOHBIX YCIOBHSX. Bce H30IATBI € MSTKOH
MIIEHUIBl XapaKTepU30BallCh 0oJice BBICOKMM YHWCIIOM ajuiesield BUpyJeHTHOcTH. OmnpeseneHHbIe Ha
TBEPJOH MIIeHUIIe (PEeHOTUTIBI BUPYJICHTHOCTH OTHOCSATCS K TPYIIIE PEIKUX H HE BCTPEUAIOTCS TIPU aHAITU3e
OMCKHX momyJisiiuii P. triticina Ha Msirkoii mieHwuie.

B MuKpocaTeIUIMTHOM aHaIM3€ U3YYEeHO 6 M30JIATOB, Ul KOTOPBIX OLCHWIN MOJUMOP(U3M BOCHMHU
MHUKPOCATEJIUTHBIX JIOKYCOB. BapuaOenbHOCT, B pa3mepax ajuieliell BBISIBICHA TOJNBKO JUIS JIOKyca
SSRPt158. MW3yuennble wu30sATEl ObUIM TpeAcTaBieHbl JByMs SSR-renorunamm. IIpoBeneHHSBIH
MOJIEKYJISIPHBIN aHaJIN3 TOATBEPINII BBICOKYIO CTEIEHb POJICTBA MEXIY M3YYEHHBIMU M30JIATaMM HaTOreHa
Ha TBEPJIOM MIIEHHUI]e MO MHUKPOCATEIUTHBIM JIOKycaM. [lomydeHHBIE CBENEHHUS CIeIyeT YYWUThIBaTh B
CEJIEKITUH TBEPJIOH MIICHHUIIBI Ha YCTOWYMBOCTE K Oypol pkaBuuHE B YCIOBHsIX 3amagHoit Cubupu.
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Leaf rust (Puccinia triticina Erikss) is a significant disease of spring durum wheat in all growing
areas. In this case, the population studies of the pathogen are important. The aim of this study was to
characterize the structure of the Omsk leaf rust population on durum wheat by virulence and microsatellite
markers. Infectious material, presented by leaves with uredinia, was collected at the breeding plot of the
laboratory of durum wheat Omsk ASC in 2018. 60 single-pustule isolates were studied in virulence analysis.
All isolates were avirulent to Thatcher lines with genes Lr2a, Lr2b, Lr2c, Lr9, Lr15, Lrl6, Lr19, Lr24, Lr44
and virulent to Lrl, Lr3a, Lr3bg, Lr3ka, Lr1l, Lrlda, Lrl4db, Lrl7, Lr18,Lr23, Lr26 and Lr30. Variation in
virulence frequencies was observed on the line.TcLr20 Two phenotypes of MCTKG and MCTKH were
determined using the international set of differentiator lines. The Omsk subpopulation of P. triticina on
durum wheat differed significantly in virulence from the population on common wheat grown under similar
conditions. All isolates from common wheat were characterized by a higher number of virulence alleles. The
virulence phenotypes determined on durum wheat belong to the group of rare, and are not found in the
analysis of the Omsk populations of P. triticina on common wheat.

6 isolates were studied in the microsatellite analysis and polymorphism of eight microsatellite loci
was evaluated. Variability in allele sizes was detected only for the SSRPt158 locus. The studied isolates were



AHHOTALIUHU 193

represented by two SSR genotypes. Conducted molecular analysis confirmed a high degree of relatedness
between the studied isolates of the pathogen on durum wheat on microsatellite loci. The obtained
information should be taken into account in the selection of durum wheat for resistance to leaf rust in
Western Siberia.
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B cratbe mpenctaBieHbl 0OIMe CBemeHWs O Buae Hemaronasl Xiphinema rivesi D., meromax
BBIIIENIEHUS W uAeHTH(UKauKH Hemaron cemeiictBa Longidoridae, ymoBieTBopsriomKX —3ampocam
KapaHTHHHBIX Jlaboparopuii. B maboparopwwi TeTbMUHTOJIOTHH OTACHa KapaHTwHa pacteHnid PI'BY
«JleHuHTpaacKass MexoOJIacTHass BETEPHHApHAs JabopaTopus» IS BBIJAEIEHHS HEMAaroJl CEeMEHCTBa
Longidoridae wucrone3yercs OpuUrHHaabHAS METOIHMKA, BKIFOYAIONIass KOMOWHAIMIO METOJa MPOMBIBKH
mouBsl (MeTon ddrra) ¥ BOPOHOYHO — (DIOTAIIMIOHHOTO MeEToAa. TakWM jKe CITOCOOOM BO3MOXKHO U
BeIeNienre Hemaron Buma Xiphinema rivesi D. TlpemmokeHHBIH COTpyAHHKAMH J1abopaTOpUU METOI
M03BOJISIET KOMOWHHMPOBATH BBIJICIICHHE MHOTHX BHJIOB HEMATOJl, B 4acTHOCTH, Buaa Xiphinema rivesi D. B
KapaHTHHHBIX MCIBITATEIBHBIX JTA0OPATOPHAX, B CBS3M C HEOOXOAMMOCTBHIO TPOBEIAECHUS JKCIIEPTHU3BI B
CKaThle CPOKH, B COOTBETCTBH C YPOBHEM MX TEXHHYECKOTO obecneueHuss. MeTo MOKET OBITh MCITOIB30BaH
JUTS BBIICTICHUS BCEX BUJIOB YePBEOOPA3HBIX MOYBOOOHTAIOIINX HEMATO/, KaK M3 TOYBEHHBIX 00pa3sIoB, TaK
U 13 00pasIoB APYTHX MOIKAPAHTHHHBIX MaTEPHATIOB.
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The article presents general information on the type of Xiphinema rivesi D. nematode, methods for
isolating and identifying nematodes of the Longidoridae family satisfying quarantine laboratories. In the
laboratory of helminthology of the plant quarantine department of the Leningrad Interregional Veterinary
Laboratory, the original method is used to isolate the nematodes of the Longidoridae family, including a
combination of the soil washing method (the Flagg method) and the funnel-flotation method. In the same
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way, it is possible to isolate nematodes of the Xiphinema rivesi D. species. The method proposed by the
laboratory staff allows to combine the isolation of many nematode species, in particular, Xiphinema rivesi D.
species in quarantine testing laboratories, due to the need to conduct an examination in a short time,
according to the level their technical support. The method can be used to isolate all types of worm-like soil-
dwelling nematodes, both from soil samples and from samples of other regulated materials.
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[IpencraBieHsl pe3ynbTaThl HPOU3BOACTBEHHBIX SKCIIEPUMEHTOB IO OLEHKE ACHCTBHS Pa3IMYHBIX
TYMHHOBBIX YAOOpEHUH Ha YpOKaHHOCTb KapTogelns. DKCIEepUMEHTH MPOBOJMINCH B MPOU3BOICTBEHHBIX
yenoBmsix 3A0 «Ilobema» JlomoHOCOBCKOTO paiiona Jleaumarpaackoit oomactu B 2011-2012 rr. B xauecTBe
TYMHHOBBIX yIOOpEHUH OIEHMBANUCH: «JIurHorymar», «/lapunay», «Ctumynaid» n «Unean». Yaobpenus
UCTIONB30BAIMCH B PEKOMEHIYEMBIX KOHLIEHTpAUUSAX B BHAE HEKOPHEBBIX IOAKOPMOK B IEPUOJ
OyTOHHM3aUUU-LBETEHUS KyIbTYphl B o3¢ 300 n/ra.

YCTaHOBIIEHO, YTO Ha BBICOKOOKYIBTYPEHHBIX JIEPHOBO-TIOA30JMCTHIX MOYBaX CpPaBHHTEIHLHOE
UCTIBITAHUE Pa3HBIX TYMHUHOBBIX YAOOpPEHMH MOKa3ajlo MX BBICOKYIO 3((EKTHBHOCTH NPH BO3JEIBIBAHUN
kaprodenss B ycnoBusax Cesepo-3anmana P®. Cpeau ucnbITaHHBIX yOOOpeHHH HauOONBIIYIO HpUOaBKY
YPOKaMHOCTH 00ECIICUYHIIO UCTIOIb30BaHue «CTMynanday.
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Presentation of production experiments results to assess the actions of various humic fertilizers on
potato yield is given. The experiments were carried out in the production conditions of CJSC Victory of the
Lomonosovsky District of the Leningrad Region in 2011-2012. As humic fertilizers were evaluated:
"Lignohumate"”, "Darina”, "Stimullife" and "Ideal". The facilities were used in the recommended conditions
under foliar dressing during the budding period - flowering of the culture at a dose of 300 | / ha.
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It has been established that comparative testing of various humic fertilizers on high-cultured sod-
podzolic soils showed their effectiveness in the cultivation of potatoes in the North-West Russia. Among the
tested fertilizers, the highest yield increase provided the use of "Stimullife."
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Kniouesvie cnosa: nwienuua, COJID@, Keac

CoBpeMeHHAasT MHIYCTPHUS HAMUTKOB IPOU3BOJUT OYCHH OOJBIIOE KOJUYECTBO O€3aJIKOTOIBHOMN
MPOAYKIIMKA. IJTO HAMUTKH HAa OCHOBE CaxXxapHOTO ChIpbS C JOOABJICHHEM BKYCO-apOMATUYECKUX
KOMITOHEHTOB. DTO MOKET OBITh IUIOJOBO-SITOTHOE CHIPHE (COKH, ICCEHITHMH, HACTOW), HO TaKXE M CHIPHE,
MTOJIYICHHOE TyTeM XHUMHYECKOTO CHHTE3a (MCKYCCTBCHHBIE apOMaTH3aTOPHI, KPAaCHTEIH, KOHCEPBAHTHI).
CoBpEeMEHHBIH POCCUICKHI MOTPEOUTENb CTall CYIIECTBEHHO 0ojee Pa300pUYUBBIM B MPOMYKIIUM U XOUYET
MpHOOpETaTh MUIIEBLIC TOBAPHI, IPOU3BEACHHBIC M3 MAKCUMAJIbHO HATYPaIbHOI'O CHIPBS, 110 MOHATHBIM eMY
TEXHOJIOTHUSIM.

B cBsi3u ¢ 3TUM KBac SABISIETCS 3aMedareIbHbIM MPUMEPOM HPOIYKIIUU, KOTOpask MPOU3BOIUTCS W3
HATYpaJIbHOTO 3€PHOBOTO CHIPbS W BOCHPUHUMACTCS IIOKYyINaTeneM, Kak ToBap 0e3 HMCKYCCTBEHHBIX
HMHIPEAMEHTOB.

AccoptumenT kBaca B Poccuiickoit @enepaunu u TamoxkeHHOM Coro3e CEroiHsi OYEHb BEJHK.
[IpomsBogutenu OoOproTcst 3a MOTpeOUTENs] pPa3HOOOpa3HBIMH CPEICTBAMU: PEKJIAMOM, pa3ITUIHON
MPHUBJICKATEIPHON Tapod, HOBBIMH BKYCaMH M T.A. OTH IOJOKUTCIIbHBIC SIBJICHUS HUMEIOT OOBEKTHBHOE
CBIpbEBOE OrpaHuueHue. [IpUBBHIYHBIN MOTPEOUTENIO KBAC M3TOTABIMBACTCA U3 PXKAHOTO CHIPBS, BKyCOBas
raMma KOTOpOTO, O€3yCIOBHO, HIMPOKa, OJHAKO BCE-TAaKM OTpaHWYeHa €ro OOBEKTUBHBIM (PH3HUKO-
XHMHYECKHUM COCTAaBOM.

B »sTOM cCMPBICIE HCIONB30BAaHUE HMHOTO 3EPHOBOTO CHIPHs, HANPUMEp, INIICHUIBI, ITO3BOJISET
PacKphITh BKYCOBYIO IMMaJUTPy KBaca B COBEPIIEHHO HOBOM HampaBieHWH. Tem Oosiee 4TO MIIEHHIIA O
Havanma XX BeKa SBISJIACh CHIPhEM, KOTOPOE HCIIONB30BANIOCH B IMPOU3BOJICTBE KBaca HApaBHE C JIPYTHMH
3]IaKaMHU, a 3a9aCTyIO U B OOJIBIICH CTEICHHU.
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RUSSIAN RAW MATERIALS BASE FOR
LIGHT AND DARK WHEAT KVASS PRODUCTION

Candidate of Technical Sciences P.E. BALANOV
(St. Petersburg National Research University of Information technologies, mechanics and optics,
e-mail: balanov@yandex.ru)
191002, Russian Federation, Saint-Petersburg, ul. Lomonosova, 9
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The modern beverage industry produces a very large number of non-alcoholic products. These are
drinks based on sugar raw materials with the addition of flavor components. It can be fruit and berry raw
materials (juices, essences, infusions), but also raw materials obtained by chemical synthesis (artificial
flavors, colors, preservatives). The modern Russian consumer has become significantly more legible in
production and wants to buy food products made from the most natural raw materials, according to the
technologies he understands.

In this regard, kvass is a wonderful example of products that is made from natural grain raw
materials and perceived by the buyer as a product without artificial ingredients.

The assortment of kvass in the Russian Federation and the Customs Union is very high today.
Producers are fighting for consumers by various means: advertising, various attractive packaging, new
flavors, etc. These positive effects are objective raw material limitation. Traditional kvass is made from rye
raw materials, the texture of which, of course, extensive, but still limited to its objective physical and
chemical composition.

In this sense, the use of other grain raw materials, such as wheat, allows to reveal the taste palette of
kvass in a completely new direction. Especially since wheat until the beginning of the XX century was a raw
material that was used in the production of kvass along with other cereals, and often to a greater extent.

C. 86

MOJIOYHAS IPOJAYKTUBHOCTb KOPOB B 3ABUCUMOCTH OT YCJIOBUI
COJIEPKAHUSA

Jloxtop cenbckoxossiictBeHHBIX Hayk O.B. TOPEJIMK
(DenepanpHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEILHOE YUPESIKICHHUE BEICIIIETO 00pa30BaHuUs
«YpabCKHii TOCYIapCTBEHHBIN arapHbIi yHuBepcuTeT, €-mail: 0lgao205en@yandex.ru)
Kanmunar 6uonormueckux Hayk C.FO. XAPJIAIL
(PenepanbHOE TOCYAAPCTBEHHOE OIOPKETHOE 00Pa30BaTEIBHOE YUPEKACHHE BBICIICTO 00pa30BaHMUs
«YpaJbCKHii TOCYIapCTBEHHBIN arapHblii yHuBepcuret, e-mail: proffuniver@yandex.ru)
620075, Poccuiickas @eneparus, r. Exarepunoypr, yi. K. JInbkuexra, a. 42

Kniouegvie cnosa: kpynuulit pocamutii ckom, KOpogbl, NPOOYKMUGHOCHb, MOJIOKO, CROCOO COOePIHCANUA, MEXHOI02US
ooenus, Ihhexmusnocms

B MupoBoii mpakTHKe MPUHATO CYNUTATH, YTO MOJIOYHAS MPOAYKTUBHOCTH KOPOB 3aBUCHT Ha 50-60%
OT YpOBHS KOPMJICHHS U KayecTBa KOpMOB, Ha 20-25% — OT ceJeKIIMOHHOM paboThl M BOCIPOU3BOACTBA, Ha
20-25% — ot ycnoBHii coaepKaHUs U TEXHOJIOTUHU JoeHUs. M3ydeHne BIUSHUSA TEXHOJIOTHU MPOU3BOJICTBA
MOJIOKA, B TOM YHCJE YCIIOBUH COJEp)KaHUs >KUBOTHBIX, Ha IIPOAYKTHBHbIE KadecTBa KOPOB SBIISIETCS
aKTyaJbHBIM, Hay4HO OOOCHOBaHHBIM  HampaBieHHeM wuccienoBaHuil. Ileap paboTbl — H3y4uThH
MPOAYKTHBHBIE KauecTBa KOPOB MpPH Pa3HBIX cHocobax conxepxaHus. B pesynbraTe NpOBEIEHHBIX
UCCIIEIOBAaHUH YCTaHOBIIEHO, YTO MOJIOYHAs IIPOJYKTUBHOCTh KOPOB IIPU IPUBSI3HOM COZIEP)KaHUU U JOCHUU
B Mojokonposoag AJ[M-8 10CTOBEpHO HIDKE IIOYTHM [0 BCEM IIOKa3aTeJIIM II0 CPaBHEHHUIO C
MPOAYKTHUBHOCTHIO KOPOB, COIEPXAIIUXCSl OSCTIPUBS3HO, U JOEHHE KOTOPBIX MPOXOIWIO C MPUMEHEHUEM
POOOTU3NPOBaHHON TeXHUKH. KoanuecTBO cOMaTHYeCKHX KJIETOK B COOPDHOM MOJIOKE CHIDKAeTcst ¢ 822
ThIC./MJ 10 92-210 ThIC./MJI, WM MIPAKTHYSCKU B 3 pasza MpH poOOTH3UPOBAHHOM NOCHHUH. [Ipu MpHUBA3HOM
CoJIep’KaHUHM KOPOB U TOEHUH B MoJokornpoBoa AJIM-8 momyueHo Toiapko 27,9% Moioka BBICIIETO COpTa,
TOTAa Kak B IPyIMIie KOPoB NpH goeHuu podoToM ero 100%. [losTomy peannsannoHHasi CTOMMOCTD MOJIOKA,
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MOJIy4EHHOTO OT KOPOB, COJCpXAIUXCS Ha MpuUBsA3d, coctaBmwia 18,60 py0., B TO BpeMms Kak TNpu
OecTpuBsI3HOM copepkanuu — 19,22 py0., 9TO TMPUBENO K CHUKCHUIO OOIICH pealn3alluOHHON CTOMMOCTH
MpoaHHOTO Tpoaykra Ha 18 286 pyO. PeHTabenmpHOCTH MPOM3BOACTBA MOJIOKA OT KOPOB IIPH Pa3HBIX
crocobax cojepkaHus omm4anack Ha 10,9 TyHKTa B TOJIb3y KOPOB C MPHUBS3HBIM COJCPKAHHEM. OTO
0OBSICHSACTCS OOJIBIIIMMU 3aTPaTaMK Ha PEKOHCTPYKIIUIO U MOKYIKY JOWIEHOTO 000PYIOBaHHSI.

P. 86
THE MILK YIELD OF COWS DEPENDING ON THE CONDITIONS OF MAINTENANCE

Doctor of Agricultural Sciences O.V. GORELIK
(FSBEI HE «Urals State Agrarian University», e-mail: olgao205en@yandex.ru)
Candidate of Biological Science S.Yu. KHARLAP
(FSBEI HE «Urals State Agrarian University», e-mail: proffuniver@yandex.ru)
620075, Russian Federation, Yekaterinburg, K. Libknecht, 42

Keywords: cattle, cows, productivity, milk, method of maintenance, milking technology, efficiency

In world practice, it is believed that milk production of cows depends on 50-60% of the level of
feeding and feed quality, 20-25% of breeding and reproduction, 20-25% of the maintenance and milking
technology. The study of the influence of milk production technology, including the conditions of animals,
on the productive cow quality is relevant, a scientifically based direction of research. Purpose: to study the
productive qualities of cows under different ways of maintenance. The results of the research showed that the
milk yield of tethered cows and milking in the milk pipeline ADM-8 was significantly lower on almost all
indicators, in comparison with the productivity of cows kept loose and milking which took place with the use
of robotic technology. The series of somatic cells in the combined milk is reduced from 822 thousand/ml to
92-210 thousand/ml, or almost 3 times with robotic milking. When tethered cows and milking in the milk
pipeline ADM-8 only 27.9% of the highest grade milk was received, whereas in the group of cows when
robotic milking was 100%. Therefore, the real value of milk obtained from tethered cows was 18.60 rubles,
while cows kept loose - 19.22 rubles., which led to a decrease in the total selling value of the product sold at
18,286 rubles. Profitability of milk production from cows with different methods of maintenance differed by
10.9 points in favor of tethered cows. This is due to the high cost of reconstruction and milking equipment
purchase.
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BAPHABEJIBHOCTb U B3AUMOCBS13b IIMIIEBBIX U THAUKATITMOHHBIX
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HoxkTtop cenbckoxoszsiiicTBeHHbIX HayK A.E. BOJII'OB
(dPenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEKACHHUE BHICIIETO 00pa30BaHuUs
«IleTpo3aBoackuii TOCYIapCTBEHHBIN YHUBEpCUTETY, €-Mail: bolg@petrsu.ru)
Kangunat cenbckoxoszsiictBeHHbix Hayk UL.IT. KOMJIBIK
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Kniouesvie cnosa: usmenuusocms cocmaea u ceo0iicme MoONOKaA KOpOo8, MOUeGUHA, MOUKA (memnepamypa)
3amep3anusa Moa0Ka, AUPUUPCKAA ROPOOa cKkoma

[pencraBneHsl pe3yabTaThl UCCACIOBAHUN 110 H3YYCHUIO BapHaOEIbHOCTH M B3aUMOCBSI3H THIIEBBIX
WHIWKAITMOHHBIX (MOYCBHMHA, TEMIIeparypa 3amep3aHuss Moioka — T3M) mokasareneii Moiioka KopoB. B
mporecce paboThl Ha IUIEMEHHOM 3aBozie «Merpera» eXeMecsdHO B TEUCHHE [BYX JIET HCCIIeOBAIN
WHIUBUTyalIbHBIE IPOOBI MOJIOKAa KOpoB 1-i naktarmu (2453 mpoObl) 1 B3pocibix 3-5-it nakraumii (2847 npob)
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aiiprmmpckoii mopoael. OTMedeH MeHbIWH cpemuuii cyTounblii ymoi (CY) mepBOTENIOK B CpaBHEHHH CO
B3poCiBIME KopoBamu (22,8 kT rpoTus 28,0), HO OoJiee BEICOKOE CoAepikaHue B MOJIOKe cyxoro Bemiecta (CB) —
12,52% npotus 12,33, 6enka (3,30% npotus 3,24), nakto3sl (4,81% mnpotus 4,67). BeisBieHO BIMSHUE BO3pacTa
KOPOB Ha WHIIMKAIIMOHHBIC TOKa3aTeli Mosoka. [lepBoTenku oTinndanuch Ooliee BBICOKUM COJEpKaHHUEM B
Mmosioke MoueBuHbl (32,96 MmMr% mnporuB 31,58) u mobmexunoit T3M (- 0,5034°C mporus — 0,5067).
Koadduiment m3meHUMBOCTH copepskaHusi MOueBHHBI ymepeHHbId (17,6-18,1%), T3M - Hmskuit (2,1%).
W3meHeHre KOHIIEHTPAI MOYCBHUHBI B TCUCHUE JIAKTAIIMA B OCHOBHOM COOTBETCTBYET JIAKTAIIMOHHON KPHBOM
MO CYTOYHOMY YJIOFO: MakCUMyM B IiepHON pa3nosi (2-3-i Mecsllbl), 3aTeM CHIDKEHHE JI0 MHHUMYyMaA Tiepe]
3aIyCKOM. B MOIOKe mepBOTeNOK cosiepKaHiue MOYEBHHBI OBLIO BBIIIE, UM Y B3POCIBIX KOPOB Ha MPOTHKEHUH
Bcell nakrtanmu. JlaktanmonHast kpusas 1o T3M rMmena B HEIOM TaKOM e PUCYHOK, KaK U KPUBBIC TIO BETMYMHE
YOSl ¥ COIEPYKaHWIO MOUYeBHHBL. [10 X0y JaKTayy oHa CHWXKaNach. B 4acTHOCTH, B TPYIITIE B3POCIBIX KOPOB
T3M ymenbmanack ¢ -0,5011...- 0,5024°C B Havaye naktammu jo - 0,5137...- 0,5143°C na 8-10-m mecsiax
nakrarmy. T3M nepBOTENOoK B CpaBHEHUH CO B3POCIIBIMU KOPOBaMH OBLIIA BHIIIE HA MIPOTSHKCHHUN BCEH JTAKTAIIHN.
YpoBeHb YOSl OKa3bIBaCT JOCTOBEPHOE BIHMSHHE HA BEIWYMHY IUINEBBIX M WHIMKAIMOHHBIX TOKA3aTeliei.
[TyreM MonenmMpoBaHus YCTAHOBIICHO, UYTO C YBEIMYCHHUEM CYTOUHOTro ymosi oT MeHee 20 kr mo 30 xr u Oonee
TIPOUCXOHUT CHIDKEHHE MaccoBOi omu 0enka (M/IB) 1 moBbIIeHre KOHIIEHTPAII MOYEBHHBI B MOJIoke 1 T3M
y KOopoB 00erx Bo3pacTHbIX rpyrm. Ha T3M BiusieT ypoBeHb MHIIEBBIX KOMIIOHEHTOB B MoJioke. [loBeiieHue B
MoJioke cyxoro BemiectBa (CB) u cyxoro obexupernHoro monognoro ocrarka (COMO) mpempacnonaraer K
camwkennmio  T3M. PacueramMu  KOA(hOUIIMEHTOB KOPPESIMKA  TIOATBEP)KACHO HAIMYME JIOCTOBEPHOU
nosnoxuTenbHoi koppersun «CY-T3M» (+0,332; +0,374) u orpunatensHoit koppemsiiuu «M/b — conepxanue
moueBuHb (-0,253; -0,315), «CB-T3M» (-0,406; -0,376), «COMO-T3M» (-0,350; -0,223). IlpencraBneHHbIe
Marepuajibl MOT'YT HCIOJIB30BAThCS NP pa3paloTKe IMyTeW ONTUMM3AIMK IHUINEBBIX M HMHAWKAIIMOHHBIX
ToKazareseil MoJIOKa KOpPOB.
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VARIABILITY AND INTERRELATION OF NUTRITIONAL AND INDICATIVE INDEXES
OF AYRSHIRE COWS’ MILK
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Keywords: variability of composition and properties of milk, cows, urea, point (temperature) of milk freezing,
Ayrshire cattle

The results of studies on the variability and the relationship of nutritional and indicative indexes of
cows' milk (urea, milk freezing temperature - MFT) are presented. In the course of work at the breeding plant
“Megrega”, monthly for two years, individual samples of milk of 1st lactation cows (2453 samples) and
adults of 3-5th lactations (2847 samples) of Ayrshire breed were examined. First-calving cows had smaller
average daily milk yield (DMY) compare to adult cows (22.8 kg versus 28.0), but a higher content of dry
matter (DM) was 12.52% versus 12.33, protein (3.30 % against 3.24), lactose (4.81% against 4.67). The age
of the cows has an effect on milk indicator values. First-calving cows had a higher content of urea in milk
(32.96 mg% versus 31.58) and elevated MFT (- 0.5034 ° C against - 0.5067). The coefficient of variability of
the urea content is moderate (17.6-18.1%), MFT is low (2.1%). The change in the concentration of urea
during lactation corresponds to the lactation curve for the daily milk yield: the maximum during the period of
first lactation (2-3 months), then decrease to a minimum before dry-period. In the milk of first-calving cows,
the urea content was higher than in adult cows throughout lactation. The lactation curve for MFT had
generally the same pattern as the curves in terms of milk yield and urea content. It decreased in course of
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lactation. In particular, in the group of adult cows MFT decreased from -0.5011 .- 0.5024 ° C at the
beginning of lactation to - 0.5137 - 0.5143 ° C at the 8-10th month of lactation. MFT of first-calving cows in
comparison with adult cows was higher throughout lactation. The level of milk yield has a significant impact
on the amount of nutritional and indicative signs. The modeling found, that with an increasing of daily milk
yield from less than 20 kg to 30 kg and more, the mass fraction of protein (MFP) and the concentration of
urea in milk and MFT are increasing in cows of both age groups. The level of nutritional components in milk
affects MFT. The increase in milk dry matter (DM) and dry skim milk residue (DSMR) leads to a decrease in
MFT. The correlation coefficients confirmed the presence of the reliable positive correlation DMY-MFT
(+0.332; +0.374) and a negative correlation "MFP - urea content™ (-0.253; -0.315), "DM-MFT" (-0.406; -
0.376), "DSMR-MFT" (-0,350; -0,223). The presented materials can be used in the development of ways to
optimize nutritional and indicative signs of cows' milk.

C.97

BHEJIPEHUE SKCHIPECC-METOJ0B ONIPEJAEJIEHUS KETO3A Y KOPOB
B TEXHOJIOI'MYECKHUU IMPOLECC ITPOU3BOJACTBA MOJIOKA
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Knouesvie crosa. Kemo3, MOJ10K0, Kp0o6éb, IKCnpecc-mecm, BblCDKDIlpDomeMBHble Kopoebl

Omnpe/ienieHre CoepPKaHNs KETOHOBBIX TENl Y MOJIOYHBIX KOPOB SIBIISIETCS BXXHOW COCTABJISIOIICH
MEHE/PKMEHTa Ha MOJIouHOW ¢epme. [IpencraBieHHbIC JaHHBIC TOKA3bIBAIOT, KAKOE KOJMYECTBO KUBOTHBIX
B nepuon «Tpansur II» (0-20 aueit mocie orena) u nepuox I daswl naktarmu (21-120-f 1M JaKTarvin)
MMEIOT TIPU3HAKH CYOKIMHMYECKOr0 W KIMHHYECKOro Kero3a. lVlcciemoBaHWsl BBINIOJHEHBI Ha
BBICOKOITPOAYKTUBHOM TOJIIITHHCKOM CKOTE, 3aBe3¢HHOM U3 KaHaJel 1 ABCTpainu, a TaKKe UX MOTOMCTBE.
JlaunHBIC ONIpeaeNieHns coaepKaHus OeTa-TuapokcuMacistHord kucnotel (BHBA) mpu momomu TecT-1oocox
B Moyioke KopoB (asel «Tpam3ut II» (24 r0JIOBBI) TMOKa3aM, YTO KOJHMYECTBO 3JIOPOBBIX >KUBOTHBIX
cocraBuno 8,3%, B 00JacTH 3HAUYCHUS, HAXOIAIIETOCS HAa TPAHWIE MEXIY HOPMOH U CyOKITMHUYECKHUM
KeTo3oM, — 62,5%, co 3HaueHHeM CYOKIMHWYeCcKoro keroza — 12,5% u xnuamueckoro — 16,7%. JlaHHbIe,
MOJIydCHHBIC TTOCNIEe aHanu3a Moyioka kopoB I daszer makrtamum (81 romoma), mokazamm 9,9% 3m0pOBBIX
JKUBOTHBIX, 81,5% — B 30He pucka, 3,7% — KUBOTHBIX C CyOkimuHWYecKUM U 4,9% — ¢ KIMHAYECKUM
kero3oM. Konmnuecteo BHBA B xpoBu 59 ronos obenx (a3 pakranuu mokasano, 4to 70% >KMBOTHBIX UMEIOT
CTaTyC 310POBBIX, 8% HaxomaTcs B 30HE pucka, y 20% oOHapykeHa cyOkInHUYecKas ¢opMma ketoza u 2%
UMEIOT KIMHUYecKyro Gopmy. MccieoBaHUSIMH YCTaHOBIEHO, YTO 0KOJO 30% KMBOTHBIX 10 4-TO Mecsa
Moclie OTena, COTIACHO pe3ysibTaTaM aHallM30B MOJIOKAa H KpPOBH, HMEIOT CYOKIMHUYECKYIO WIH
KIMHUYECKYI0 (OpMYy KET03a, YTO MPHUBOJUT K IOTEPSIM MOJIOKA, OOYCIIaBIUBAIONIMM 3HAYUTEIbHBIN
OKOHOMHYECKHH  yiiep0d XossadctBy. /[l Oomee 3PpPeKTUBHOrO  MEHEKMEHTa  MPEIIPUATHIO
PEKOMEHIOBAHO UCTIONIB30BATh TECT KPOBH KUBOTHBIX B IIEPHO/T TIOCIIE OTETA.
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Determining the content of ketones bodies in dairy cows is an important component in the
management of a dairy farm.

The data presented show the number of animals in the period "Transit 11" (0-20 days after calving)
and the period | phase of lactation (21-120th days of lactation) have signs of subclinical and clinical ketosis.
The studies were performed on highly productive Holstein cattle imported from Canada and Australia, as
well as their offspring. The data for determining the content of beta-hydroxybutyric acid (BHBA) using test
strips in milk of cows of the “Transit 1I” phase (24 heads) showed that the number of healthy animals was
8.3%, in the area of the value located at the border between the norm and subclinical ketosis, - 62.5%, with a
value of subclinical ketosis - 12.5% and clinical - 16.7%. The data obtained after analyzing the milk of cows
in lactation phase I (81 heads) showed 9.9% of healthy animals, 81.5% in the risk zone, 3.7% in animals with
subclinical and 4.9% in clinical ketosis. The amount of BHBA in the blood of 59 heads of both phases of
lactation showed that 70% of the animals have healthy status, 8% are at risk, 20% have a subclinical form of
ketosis and 2% have a clinical form. Research has shown that about 30% of animals before the 4th month
after calving, according to the results of milk and blood tests, have a subclinical or clinical form of ketosis,
which leads to loss of milk, causing significant economic damage to the farm. For more effective
management, the company is recommended to use an animal blood test in the period after calving.

C. 102
3HAYEHMUE BUOTEXHOJIOI'MX B COBPEMEHHOM )KUBOTHOBOJICTBE
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(DenepanpHOE TOCYAAPCTBEHHOE OIOPKETHOE 00pa30BaTEIHbHOE YIPESKICHHE BBICIIETO 00pa30BaHMUs
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Kniouesvie cnosa: 6u0mexn0ﬂozuﬂ, HCUBOMHOBOOCH 60, npodyxmmmocm b, Kopoéa, np0u3800cmsennbu?
nomenyuan

B pabote paccMOTpeHbI OCHOBHBIC HAITPABJICHUSI BHEPCHUSI OMOTEXHOJIOTMH KaK BaKHOTO (haKkTopa
Pa3BUTHS KUBOTHOBOZICTBA. OTMEUAETCS, YTO PEIICHUE OJJHON M3 MEPBOCTEIICHHBIX 3a/1a4 HAIMOHAILHOTO
YKHUBOTHOBOJJYECKOTO CEKTOPA, TIOBBIIICHUE €r0 KOHKYPEHTOCIIOCOOHOCTH, YBEITMUeHEe 00BEMOB TIPOTYKIIMU
HEBO3MOKHO 0€3 BHEJIPSHHUSI COBPEMEHHBIX OMOTEXHOJIOTMUYECKUX pa3paboTok. B HacTosIee BpeMs IIMPOKO
BHEJIDEHBI B TPAKTUKY METOJbI MCKYCCTBEHHOTO OIUIOJOTBOPEHUS,, MHOXKECTBEHHas M 3MOpPUOHAIbHAsS
TPAHCIUIAHTAIIUSL Y JKUBOTHBIX, YTO IMO3BOJSIET BOCHPOM3BOJNTh TEHETHYCCKHH MAaTepuall BBICOKOTO
KauecTBa C CYIIECTBEHHBIM BIUSHHEM Ha COCTaB MPOYKIIMU MOJIOKA (3KUp, OCJIOK, HATMYME aMUHOKHUCIIOT U
Ip.), Msica (MSATKOCTh, MPaMOPHOCTB), IIEPCTH (JITTMHA, TOJIIIMHA, OJTHOPOTHOCTh, MICTKOBUCTOCTh). Kpome
TOr0, OMOTEXHOJIOTUSI AKTUBHO HCIIOJIL3YETCS Il KOHTPOJIS M TOJCPKaHUs 370POBbS )KUBOTHBIX, B TOM
YHCIIe 32 CYET MPOM3BOJICTBA BAKIMH MyTEM OHOTEXHOJOTHYECKHX IMPOIECCOB, BHEAPEHUS MOJCKYJISPHBIX
WHCTPYMEHTOB IS BBISBICHHS BO30yIUTENCHW TakWx 3a00JICBaHUM, KaK BUPYCHBIC OOJIC3HU y KPYITHOTO
poraTroro cKoTa, KiaccHueckas dyMa CBHHEH, TyOepKyie3, callbMOHeIUIe3, Opyleiie3 W MUKOILIa3MOo3.
OtMmegaeTcs, 94TO 3TO HampapiieHHe MyIbTHI(dexkTnBHO. OHO CIMOCOOCTBYET HE TOJBKO YBEIUUICHHIO
MIPOJYKTUBHOCTH JKUBOTHBIX U YIIYUIIICHHIO X 3JI0POBBS, JIYUIICH aJanTaluy K KIUMATHIECKUM YCIOBHSM,
HO W CHIDKCHHMIO Harpy3Kd Ha OKpYXKarommero cpeny (ymeHemieHue BeIOpocoB CO2 Ha ¢epmax, CHIKEHNE
KOJINYECTBA BHECCHHS 3arpsi3HSIONIMX 3EMJII0 OTXOJOB JKHMBOTHOBOTYECKHMX (GepM M Jp.), a TaKKe
MOBBIICHHUIO () (DEKTHBHOCTH CEIBCKOXO03SHCTBEHHOTO MPOU3BO/ICTRA B 1IesIoM. J[J1st anmbpHeiiero pa3Burus
OMOWHTYCTPUU PEKOMEHIOBAHO: MAKCUMAIILHO CIIOCOOCTBOBATh MEKIIYHAPOIHOMY HAYYHO - TEXHUYECKOMY
COTPYIHUYECTBY B ITOH OOJACTH, CO3/1aBaTh COBMECTHBIC HAy4HbIC JTAOOPATOPUU M HCCIEIIOBATEILCKUE
HEHTPBI, YCUIIUTh YYACTHE POCCUICKUX CIEIUATUCTOB B 3apyOeXKHBIX MPOCKTaX B 00JIACTH OMOJIOTHYECKHX
WCCIICIOBAHUN, BHEAPSATh COBPEMCHHBIC MHHOBAIIMOHHBIE 00Pa30BaTEbHBIC MPOTPAMMEI, BBOJIUTH HOBBIC
npodeccunt B chepe OMOTEXHOIOTHH B BRICIITUX YICOHBIX 3aBEACHHSIX.
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The main directions of biotechnology introduction in this paper are considered as an important factor
of development of livestock production. It is noted that the solution of one of paramount problems of the
national livestock sector is an increase of its competitiveness, and increase of products volumes is impossible
without introduction of modern biotechnology developments. Currently methods of artificial fertilization,
multiple and embryonal transplantation at animals are widely introduced in practice that allows to reproduce
quality genetic material with significant effect on milk products structure (fat, protein, availability of amino
acids, etc.), meat (softness, a marbling), wool (length, thickness, uniformity, silkiness). Besides,
biotechnology is actively used for control and maintenance of health of animals, including by vaccines
production by biotechnological processes, introduction of molecular tools for identification of causative
agents of viral diseases at cattle, classical plague of pigs, tuberculosis, salmonellosis, a brucellosis and
mycoplasmosis. It is noted that this direction multyefficient. It promotes to increase in efficiency of animals
and improvement of their health, the best adaptation to climatic conditions, but also decrease in loading on
surrounding the environment (reduction of emissions of CO2 on farms, decrease in humber of introduction of
livestock farms waste polluting the earth, etc.) and also to increase in efficiency of agricultural production in
general. For the further development of the bio-industry, it was recommended: to promote international
scientific and technical cooperation in this area, to create joint research laboratories and research centers, to
increase the participation of Russian specialists in foreign projects in the field of biological research, to
introduce modern innovative educational programs, to introduce new professions in the biotechnology
industry in higher educational institutions.
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B craThe mpuBeneHbI pe3yNbTaThl UCCIICIOBAHUS BIUSHUS KOPMOBOW JTOOABKH HA OCHOBE d(PUPHBIX
Macenr MHTeOno® Ha SIMYHYI0 MPOYKTHBHOCTH M SKCIIPECCHUIO TEHOB, OTBETCTBEHHBIX 32 HMMYHHEBIN OTBET Y
Kyp-Hecymek noponasl Jlomann bensrit. Cotpyaankamu OO0 «bMOTPO®+) coBMECTHO ¢ KOJUIETaMU W3
BHUBUII - ¢pununan ®HI] BHUTUIT PAH Obut moctaBieH onbIT B yeiaopusx BuBapust BHUBUII — dunuan
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OHI[ BHUTUIT PAH Ha B3pocabIX Kypax-HECYIIKax ¢ IPUMEHEHHEM JaHHOW KOpMOBOi mobaBku. CIrycTs
3 Hemenu C Hayada ONBITA YaCTh IOTOJIOBbS NTHIBI OblIa 3apakeHa DIU300THUYECKUM IITAMMOM S.
enteritidis. Criycts cyTku mociie 3apakeHusi ObLT MPOBEICH MIAHOBBIN 3200 NTHITBI ¢ OTOOPOM MPOO TKaHEH
CJIETBIX OTPOCTKOB Ha Ja0OpaTOPHOE HCCIEIOBAHHME 3KCIPECCHH TEHOB B MOJICKYISPHO-TCHETUYCCKOU
nabopatopun OO0 «BOTPO®+y». Habmronenue 3a ypoBHEM SIMIHOU MPOAYKTHBHOCTH IPOJOKAIOCH B
TEUCHHE HENENM TOoCie 3apakeHus. B pesyibrare uccienoBaHUs ObUIM BBISBICHBI Pa3Iddusl B SUYHOM
MPOJAYKTHUBHOCTH M OKCIPECCHM TEHOB, OTBETCTBEHHBIX 3a HMMMYHHBIH OTBET, MEXIy TpyIMIaMu
WCCIIEIOBAaHHBIX NTHIL. BbUTO0 00HApYXeHo, uTo J00aBlieHHE B PAIMOH Kyp-HEeCylieK KOPMOBOW JIOOaBKH Ha
OCHOBE A(HUPHBIX Macesl NPHUBEIO K YBEIMUYCHHIO CpPEIHEro Beca suil. llocie 3apakeHUs y MTHIBI,
MOJTy4YaBIIe KOPMOBYIO J00aBKYy, OTMEUYAIOCh MEHEE BBIPAKEHHOE CHW)KEHHUE sillleHocKocTh. [lpu sTom y
3apakKCHHOW NTHIBI, TOJIyYaBIIeH KOPMOBYIO [00aBKY, OTMEYAIUCh MpPHU3HAKU Oojee 3PPEeKTUBHOTO
3allyCKa HMMMYHHOTI'O OTBETA, BBIPAXXCHHBLIC B 60_]166 BBICOKOM YPOBHC OKCIPECCHMU TI'€HOB, KOTOPBIC
YYacTBYIOT B IMMYHHOM OTBeTe. Y HE3apa)KeHHOU MTHUIIBI, TOTyYaBIlield KOPMOBYIO 100aBKY, B CPABHEHHUH C
KOHTPOJIBHOM TPYIIIIOW, YpPOBEHb 3KCIPECCHH T'EHOB, YYACTBYIOIIUX B BOCIAIUTEIHHOW PEAKINH H
YHUYTOXCHUHN aHTUT'CHOB, ObBIII HWXKE, a TCHOB, OTBCTCTBCHHBIX 3a IIE€pCaavdy UMIyJibCa MCKIY UMMYHHBIMU
KJIETKaMU, OBLIT BBIIIE, YTO MOKET TOBOPUTH O 60JIee BHICOKOH TOTOBHOCTH OpraHW3Ma K MMMYHHOMY OTBETY
Ha BO3/ICHCTBHE aHTUTCHA.
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The article presents the research results of the Intebio® feed additive based on essential oils effect on
egg productivity and immune response related genes expression in Lohmann White laying hens. The scientist
team of BIOTROF+ Ltd, together with colleagues from ARRVIPS, has set the experiment in vivarium
conditions on adult laying hens using based on essential oils feed additive. After 3 weeks from the beginning
of the experiment, part of the poultry population was infected with S. enteritidis epizootic strain. A day after
infection, a planned slaughter of the birds was carried out with caecum sampling for laboratory study of
immune related genes expression in the molecular genetic laboratory of BIOTROF+ Ltd. The egg
productivity level control continued for a week after infection. As a result of the study, differences in egg
productivity and the immune response related to genes expression between the observed birds’ groups were
estimated. It was found that the addition of an essential oil-based feed additive to the laying hens diet led to
an increase in the average egg weight. Also, after infection in poultry that received a feed additive, a less
expressed decrease in egg production was noticed. At the same time, in infected poultry that received a feed
additive, there were signs of a more efficient immune response, expressed in a higher level of involved in the
immune response genes expression. In the uninfected bird that received the feed additive, compared to the
control group, the level of genes expression involved in the inflammatory response and the antigens
destruction was lower, and the genes responsible for the transmission of impulses between immune cells was
higher, which may indicate a higher organism readiness for the immune response to antigen exposure.
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Kntouesvie cnosa: MazHumooxycuscennvlit  cnoil, OKPYMCHOU HOMOK CYCHEH3UU, INeKMPOMeXaHuecKuil
oucnepzamop, nepemeuiuganue colpva

B cratee pemraercs CcoBpeMEHHas TpoOiieMa HMHTEHCHU(UKAIMK Ipolecca IMepepaboTKu
CENTbCKOXO03SICTBEHHOTO CBHIPhSI HAa CTaUH MepeMenmBannsa. CTaThs MOCBSIEHa aKTyalbHBIM B HACTOSIIEE
BpeMs BOIIPOCaM YCTAaHOBJICHHS 3aKOHOMEPHOCTEH, NPOUCXOAIIMNX B TUHAMUKE IIPOLECCa NEPEMEIINBAHNUS
CYCIICH3UI — MPOIECCa, COMYTCTBYIOMIETO U3MEIbUCHUIO YaCcTHUI] TBEpJOH (Da3bl B AIICKTPOMEXaHHUECKUX
nucnepraropax. IlpencrapneHsl pe3yiabTaThl HAYYHBIX HCCIEIOBAHUN MO MOJACIUPOBAHUIO U BBISBICHUIO
3aKOHOMEpPHOCTEH (PU3NKO-MEXaHUYECKUX MPOIECCOB MEePEMEIINBAHNS CYCIEH3UI B AIEKTPOMAarHUTHBIX
JUCIIEpraTopax, OCHOBAaHHBIX Ha WCIOJb30BaHUM JHEPTMH MOCTOSHHOIO 3JIEKTPOMArHUTHOIO IOJIA,
co3/aIero B pabodyeM o0beMe amnmapaTa MarHUTOOXKIKEHHBIN CIIOW U3 pabO4YuX 3JEMEHTOB (€IUHIUYHBIX
MEIIaJIOK) HHJIUHAPUIECKOM hopmbl. Ha OCHOBaHUHM 3aKOHOB THAPOJAMHAMUKY U (YyHIaMEHTAILHON TEOpHUU
JNIEKTPOMAarHUTHOTO Croco0a MEXaHOAaKTHBAaLMK pa3paboTaHa MaTeMaTH4YecKass MOJeNb Ipolecca
MEepEeMEeITNBaHMs CYCIICH3W B JJIGKTPOMEXaHHUYECKUX JUCIepraropax, oOecleunBaromas CO3JaHhe B
pabounx oOBEMax ammapaToB JOCTATOYHY) TYpOYJIEHTHOCTh JUIS PAaBHOMEPHOTO paclpeieleHus
JTUCTICPrUpyeMoit TBepaol (a3l B JUCIICPCHOHHOHN cpeje. Pe3ynabTaThl aHalid3a IMOJYYECHHBIX JaHHBIX
MOATBEPKIAIOT, YTO OCHOBHOE BIMsIHHE Ha (opMy TpoGWIs OKPYKHOH CKOPOCTH OKa3bIBAIOT TEPEHOC
MOMEHTa UMIYJhCa TYpOYJIEHTHBIMH ITyJIbCAIlUSIMU, BOHUKAIOIINMHU KaK CJEICTBUE HAUYHSA T'PaIHCHTa
ckopoctu. Ilo Mepe yBenuueHHs COMPOTUBICHUS BHYTPEHHUX YCTPOUCTB (MarHUTOOXKI)KCHHOTO CJIOSI M3
(dbeppoTen), CyIIeCTBEHHYIO POJIb B IEPEHOCE MOMEHTa HAuWHACT MrpaTh MEPUAMOHAIIbHAS LUPKYJIAIUSL
JKUIKOCTH, TPAJAHEHT OKPY>KHOM CKOPOCTHM IpH 3TOM yMEHbIaeTcs. B crarbe Takke NpEeACTaBICHBI U
MpOAHAIM3UPOBaHbl  PE3YJbTAaThl AKCIEPUMEHTAJIBHBIX HCCIEIOBAHUN TMPOLIECCOB HAa  ammnaparax,
MPEICTABISIIOIIMX NPEeAMET Hn300peTeHmid. JlokazaHO, YTO TOJy4YeHHass MaTeMaThdeckas MOJEIb,
Oazupyromniascs Ha GyHIAaMEHTaIbHBIX 3aKOHAX TUAPOIWHAMUKN U (PU3UKHU, aJJIEKBATHO OMUCHIBAET MPOIIECC
MEepEMENINBAaHUS CYCIIEH3UN B DJIEKTPOMArHUTHBIX Mellankax. CTaTbs HOCHT KaK TEOPETHYECKUM, Tak U
MPUKJIaTHON XapakTep. [IoATBepKICHO TPEAOI0KESHUE O TOM, YTO OCHOBHOE BIIMSHHUE Ha (OpMY MPOQUIIs
OKPY)KHOH CKOPOCTH OKa3blBa€T IIEPEHOC MOMEHTa UMIyJIbca TYpOYJIEHTHBIMH ITyJIbCAIMSIMH,
BO3ZHUKAIOIIUMHU KaK CJIEICTBHE HATWYHSA TPafleHTa CKOpocTH. MareMaTudeckas MOJETh MOXET OBITh
WCMOJIb30BaHA IMIPU NPOCKTUPOBAHUU IIEKTPOMEXAHWYECKUX JIUCIEPTraTOpOB C BBICOKOW CTENEHBIO
3(¢()EeKTUBHOCTH M MHTEHCHMBHOCTH TPOIECCA MEPEMEIIMBAHUS, YTO OOCCIICYUT BBICOKYH) CEIICKTUBHOCTH
nepepaboTKH TBEPABIX YaCTHIL B IUCIIEPCHON cpejie epepadaThIBaeMO CyCIIEH3UH.
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The article deals with the modern problem of intensification of the process of agricultural raw
materials processing at the stage of mixing. The article is devoted to the current issues of establishing the
laws that occur in the dynamics of the process of mixing suspensions — the process that accompanies the
grinding of solid particles in Electromechanical dispersants. The article presents the results of scientific
research on modeling and identifying patterns of physical and mechanical processes of mixing suspensions
in electromagnetic dispersants based on the use of energy of a constant electromagnetic field, creating in the
working volume of the device magneto-liquid layer of the working elements (single agitators) of cylindrical
shape. On the basis of the laws of hydrodynamics and the fundamental theory of the electromagnetic method
of mechanical activation, a mathematical model of the process of mixing suspensions in Electromechanical
dispersants is developed, which ensures the creation of sufficient turbulence in the working volumes of the
apparatus for the uniform distribution of the dispersed solid phase in the dispersion medium. The results of
the analysis of the obtained data confirm that the main influence on the shape of the circumferential velocity
profile is exerted by the transfer of the angular momentum by turbulent pulsations arising as a consequence
of the presence of the velocity gradient. As the resistance of internal devices (magneto-fluidized layer of
ferromagnetic elements) increases, a significant role in the transfer of the moment begins to play a
meridional fluid circulation, the gradient of the circumferential velocity decreases. The article also presents
and analyzes the results of experimental studies of processes on devices representing the subject of
inventions. It is proved that the obtained mathematical model based on the fundamental laws of
hydrodynamics and physics adequately describes the process of mixing suspensions in electromagnetic
mixers. The article is both theoretical and applied. The assumption is confirmed that the main influence on
the profile shape of the circumferential speed of providing the transfer of moment of momentum of the
turbulent pulsations that occur as a consequence of the presence of velocity gradient. The mathematical
model can be used in the design of Electromechanical dispersants with a high degree of efficiency and
intensity of the mixing process, which will provide high selectivity of solid particle processing in the
dispersed medium of the processed suspension.
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310pOBhE HACEIICHUS HAIMH, & TAKXKE MPOJIOBOJLCTBEHHAS HE3aBUCUMOCTh M Oe3omacHocTh Poccun
ONPEACIISIIOTCS. OTHOW M3 BEAYIIUX OTpacieill MPOMBIIUIEHHOCTH CTpaHbl — nuiieBo. [Ipu 3TomM MsAcHas u
pBIOHAs OTpaciy SBISAIOTCS KPYMHEHIIMMHU COCTABISIONIMMY MTUIIEBONH WHAYCTPUH, KOTOpAast MpeAHa3HauYeHa
Ui o0ecreueHusl TOTpeOuTeNIeld MUICBBIMU TPOAYKTaMHU, COJICPXKAIIMMH OCIKH, KXHUPbI, BUTAMUHBI,
MUHEpaJIbHbIE BEIIECTBA, MUKPO3JIEMEHTHI B HanOojee cOaTaHCMPOBAaHHOM COOTHOIIICHUH.

MsicHass W pbIOHAsT MPOMYKIHS, KaK OCHOBHOW HCTOYHUK HE3aMECHUMBIX, MXH3HEHHO BaXKHBIX
aMUHOKHCIIOT, B 00bEMe MPOAOBOIBCTBEHHOTO MOTPEOICHN 3aHUMAET BO BCEX €€ BHAX TNIABEHCTBYIOIIEE
MOJIOKEHUE, a MSCOM3MENFYUTENbHOEe O0OpPYZOBaHWE W, B TEPBYIO OYepedb, BOMYKH W MICOPYOKH,
SIBJIAIOTCS  0a30BBIM I€pepadaThIBAIOIIMM TEXHOJIOTHMYSCKUM O0OpyIOoBaHHEM. AHAli3 COBPEMEHHOTO
COCTOSIHHA TCXHOJIOTHUYECKOTO IIapKa IMPOMBIIIICHHBIX OTCYCCTBECHHBLIX IIPOU3BOACTB, 3aHUMANOUINUXCH
M3TOTOBJICHHEM W JKCIUTyaTalueldl JaHHOTO BHJA TEXHUKH, a TaKKe MepepadOTKON MSICHOTO U PBIOHOTO
CBHIPBS, CBHUJIETEIILCTBYET O TOM, YTO TEXHHYECKUI YpOBEHBb 3TOT0 OOOpYMOBaHUS ITOKa HENb3s MPHU3HATH
YJIOBJIETBOPUTEIbHBIM.
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Ha ceromusimianii eHs 0koyio 42% TpOW3BOJCTBEHHBIX (DOHIIOB MUIIECBBIX MPEANPUATHIA TpeOyeT
3aMeHEI, Oonee 25% mouIekaT MOJCPHU3ANUU U JHllh 19% HaXOAATCs Ha YPOBHE MHPOBBIX CTaHIApTOB.
Kpowme toro, okono 30% Bcero mapka MuIieBOro TEXHOJIOTHYECKOTO 000pyA0BaHUS IKCILTyaTUpyeTcs boee
JBYX aMOPTU3alMOHHBIX CPOKOB. [Ipu 3TOM cTeneHs N3HOCa MAITMH U OCHOBHBIX CPEICTB COCTABISAET IOUTH
70%. Cspiie 27% o0beMa MUIIeBOro 000pya0BaHMsI COCTABIISIET UMIOPTHAS TEXHHUKA.

PaccmatpuBas cucreMHO TpOOJIEMYy COBEPIICHCTBOBAHUS IITHEKOBOTO MSICOMW3MEIBYNUTEIHHOTO
00opymoBaHUs, HEOOXOANMMO CBSI3BIBATH €€ C TUHAMUKOW Pa3BUTHS PHIHKA MSICHOTO W PBHIOHOTO CHIPHS, a
TaKXe C HEOOXOIUMOCTHI0 MAaKCUMAIIEHOTO SHEPTOCOEPEKEHHSI U COXPAHEHUS Ka4eCTBa IMPOIYKTa.

P. 118

THE SPECIFIED CALCULATION OF MINIMUM PRESSURE OF FOOD MATERIAL
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Postgraduate Student I.I. USMANOV
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Health of the population of the nation, as well as food independence and security of Russia are
determined by one of the leading industries of the country — food. At the same time, the meat and fish
industries are the largest components of the food industry, which is designed to provide consumers with food
products containing proteins, fats, vitamins, minerals, trace elements in the most balanced ratio.

Meat and fish products, as the main source of essential, vital amino acids, in the volume of food
consumption occupies a dominant position in all its types, and meat-grinding equipment and, first of all, tops
and meat grinders, are the basic processing technological equipment.

Analysis of the current state of the technological Park of industrial domestic industries engaged in
the manufacture and operation of this type of equipment, as well as the processing of meat and fish raw
materials, indicates that the technical level of this equipment can not yet be considered satisfactory. To date,
about 42% of the production assets of food enterprises require replacement, more than 25% are subject to
modernization and only 19% are at the level of international standards. In addition, about 30% of the total
fleet of food processing equipment operated more than two depreciation periods. At the same time, the
degree of wear of machines and fixed assets is almost 70%. More than 27% of the volume of food equipment
is imported machinery.

Considering the systemic problem of improving screw meat-grinding equipment, it is necessary to
associate it with the dynamics of the market of meat and fish raw materials, as well as the need for maximum
energy saving and preservation of product quality.

C. 123
UCCJIEJJOBAHUE ITPOIIECCA CYIIKH CEMSIH HA KAPYCEJBHOM CYIINJIKE

Kanaunar texunueckux Hayk A.H. NEPEKOIICKUM
(UHCTUTYT arpOWHXEHEPHBIX B HKOJIOTHIECKUX TIPOOIIEM CEThCKOXO03IHCTBEHHOTO IIPOU3BOJICTBA
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Kniouesvie cnosa: kapycenvnas cymuaka, CyutKa, 61a3CHOCHb CEMAH MPae

B craTthe mpencTaBieHbl pe3ysbTaThl UCCICIOBAHUI Mpolecca CYIIKH CEMSH MHOTOJIETHUX TPaB B
KapycenpHOH cymwike. [lenp uccrnenoBaHuit — MONyYeHHE SKCIEPUMEHTANBHBIX JAHHBIX W BBISIBICHUE
TEXHOJIOTHYECKUX OCOOCHHOCTEH TIOCIeyOOpOYHON CYIIKM MEITKOCEMEHHBIX KYJIbTYp. B ycioBusix
JlennHrpamckoir 00JIACTH TOCTYIAIOIIMKA ITOCIe YOOpPKHM CEMEHHOW BOpOX B OOJBITMHCTBE CIydacB
BIaKHBIA. Hanbonee BaKHBIM W 3aTPaTHBIM IO PacXoJly TOIUIMBA, 3aTpaTraM TpyAa B MPOHU3BOACTBE CEMSH
TpaB SBISETCS MPOIECC MX CYIIKH. PerrnoHambHBIMH OCOOCHHOCTSIMH IPOIECCa CYIIIKU CEMSH SIBIISICTCS
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OTHOCHTEIHHO HEBBICOKas (10 55 °C) TemmepaTypa areHTta Cymkd B CBSI3U C BBICOKOM BIaKHOCTBIO BOPOXa
cemsH. Jlns TmoMydeHWs 3aBUCHUMOCTH MPOAOJDKUTENBHOCTH CYIIKM OT CpeJHed TemrmepaTypbl
TETUIOHOCHUTEIISI UCCIICIOBAHUS TIPOBOIMIIMCH HA CEMEHAX TUMO(EECBKH JIyTOBOU CJIOEM TONIIHMHOH 10 0,45 M.
DKCIEPUMEHTANIBHBIE UCCIIEI0OBAHUS MpoIlecca CYIIKH MOKa3ail, YTO TeMIIepaTypa TEIUIOHOCUTENS 110 Mepe
MIPOXOXICHUS €r0 Yepe3 CIOW CEeMSH CHIDKAETCS, IPH STOM CHH)KAETCS W TeMIIepaTypa BBICYIIMBAEMbIX
ceMsH. CKOpPOCTh HCHApEHUs BIArd U3 CEMSH Ka)XXAOW 30HBI CYLIKH pa3ldyHas, NpUYeM YeM Aalblie
pacroyiokeHa 30Ha IO HAMPaBICHUIO IBUXKEHUS TEIJIOHOCHUTENS, TEM MEIJICHHee COXHYT ceMeHa. [lpu
CyIIKE CEMSH TpaB B CJIO€ HEOOXOAUMO, YTOOBI TOJNIIMHA €r0 ObUIa ONTHUMAIBHOW, COOTBETCTBYIOIIEH
rmapaMeTpaM TEIJIOHOCUTENS W BIAKHOCTH ceMsH. [IpelenbHO MOMyCTUMBIM CIIOEM CEeMsIH HEeOOXOIMMO
CUUTATh TAKOU CIIOH, IPU BBIXOAE U3 KOTOPOTO TEILIOHOCUTENb MOJIHOCTHIO HACKITUTCA Biaroi. [lpu cyiike
B OoJlee TOHKOM CJIO€, Hapsjay C COKpAaIlleHHEeM IPOJODKUTENIEHOCTA CYIIKH, CHUXKAETCS CTEIeHb
HCTIOJTH30BAHUS TETUIOHOCUTEIIS.

P.123
RESEARCH OF SEED DRYING PROCESS IN CARRUSEL DRYER

Candidate of Technical Sciences A.N. PEREKOPSKY
(Institute for Engineering and Environmental Problems in Agricultural Production (IEEP) —
Branch of FSBSI FSAC VIM, e-mail: aperekopskii@mail.ru)
196625, Russian Federation, Saint-Petersburg, Tyarlevo, Filtrovskoye shosse, 3
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The article presents the study results of the drying process of perennial grass seeds in a carrusel
dryer. The study aim was to obtain the experimental data and to identify the technological features of the
post-harvest drying of small seed crops. Under conditions of Leningrad Region, the harvested sheaves of
grass used for seeds have usually high moisture content. Therefore, the most important and costly for fuel
consumption, labor costs in the production of grass seed is the process of their drying. The regional specific
features of seed drying is the relatively low (up to 55 °C) temperature of the drying agent due to the high
moisture content of the harvested seeds. To obtain the dependence of the drying time on the average
temperature of the heat carrier, the study was conducted on the common timothy seeds in the layer up to 0.45
m thick. The study showed that the heat carrier temperature decreased as it passed through the seed layer,
and the temperature of the dried seeds decreased as well. The rate of seed moisture evaporation in each
drying zone was different; the further the zone was located in the direction of the heat carrier movement, the
slower the seeds were drying up. When drying the grass seeds in a layer, the thickness of the latter needs to
be optimal, corresponding to the heat carrier parameters and the seed moisture content. The seeds layer,
exiting which the heat carrier is completely saturated with moisture, is to be considered the maximum
allowable one. When drying the seeds in a thinner layer, the efficiency of the heat carrier utilization
decreases along with the reduction in the drying duration.
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Kniouesvie cnosa. enybouna pvixaienus, azpocpok, mexcoypaonas o0o0padomka, Hapeska zpedneil, 080uiHbvle KYI1bmypbl
u Kapmodhenv, 600H0-8030YUIHBLIL PEHCUM, NOYUEA, MEXHOTI0ZUYECKUE ONePau

B crartbe npezacraBiieHbl pe3ysbTaThl UCCIIEAOBAHUN BIMSHUS INIyOMHBI PBIXJIEHHS U arpoCpOKOB
MEXIYpsIIHOH 00pabOTKM OBOINHBIX KYJIBTYP OTKPBITOTO I'pyHTa M KapToens Ha JUHAMHUKY W3MEHEHUS
BOJIHO-BO3IyIITHOTO PEKMMa MOYBHI B TpeOHE.

s anHanm3a MOMYYEHHBIX pe3yabTaTOB M OOOCHOBaHHMA TpeOOBaHMH K TEXHOJOTHYECKOMY
MIPOIIECCY MEXKIYPSIHON 00paboTkM Tmocamok Kaprodens OBUIH IPOBEACHB JabOpPaTOPHO-TIOJICBHIC
WCCIIEIOBAHUS C IPUMEHEHHEM TPaIuMOHHOM (c mpuMmeneHneM KyibtuBaTopa KHO-2,8) u npeanaraemoit
TEXHONOTHH (C TPUMEHEHHEM OKCIEPHUMEHTAIBHOTO  KyJbTHBaTOpa-TayOokopbexmutens KOP-2,8
koHCTpYyKImu NASIT-OUIIMAJI ®I'BHY ©OHAILL BUM).

B pesynbraTe mpoBeaeHHBIX HCCIIEIOBAHUNA OMPEAETICHBI ONTUMAaNIbHBIE arpocpoku (0T 10-12 nueit
MEXIy 00paboTKamMM) MPOBEACHUS MEXAYPSAHBIX OOpaOOTOK OBOLIHBIX KYJIBTYP OTKPBITOTO TPYHTa U
KapTodels B 3aBUCUMOCTH OT TOKa3areyell BOJHO-BO3AYIIHOTO PEXHMMa TOYBHI (BIaXKHOCTH, TUIOTHOCTH W
MOPHUCTOCTH) B TpeOHE M KOJMYECTBO 3TUX 00padOTOK B 3aBUCHMOCTH OT IOTOJTHBIX yCIOBUH (B cpeiHeM 3-4
pasa, a MpH NepeyBIaKHEHWH IOYBHI WJIM B 3acCyLUIMBBIA HepHoA 10 5-6 pa3 3a ce3oH). PesymbraThl
WCCIIEOBAHUN TO3BOJIAIOT OLEHUTHh COCTOSIHHE BOIHO-BO3IYIIHOIO pPEXKMMa IOYBBI B IPOLECCE pPOCTaA
pacTeHuid M ONpee]Th HA OCHOBAHWH TIOYYEHHBIX MOKa3aTeseld Heo0X0AMMOCTh TIPOBEICHUsT TpeOyeMoi
TEXHOJIOTHUECKON ONepalyy, a TAKKE ONPENCIUTh ONTUMAIBHYIO TIyOUHY pbhIXjieHus Mexaypsiauit (10-15
CM) B 3aBUCHMOCTH OT TOKa3aTeJiel BOIHO-BO3AYLIHOTO peKruMa MouBkl. [Ipumenenne npu Hapeske rpeOHei
1 MeXIYpsaHON 00paboTke KyibTuBaTopa KOP-2,8 (mpeaiaraemas TeXHOJIOTHs) o0ecreunBaeT 00paboTKy
MOYBbl Ha BCIO TWIyOMHY MaxOTHOTO CJIOSI M IO3BOJIIET JOOUTHCS CYIIECTBEHHOTO YIIYYIIEHHS BOJHO-
BO3AYIIHOI'O peXHMa IOYBBl B IpebHe mo cpaBHeHHIO C KynpTuBaropoM KHO-2,8 (Tpamunmonnas
TEXHOJIOTHSI).
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The article presents the results of studies of the influence of loosening depth and agro timing of inter-
tillage treatment of vegetable crops in the open ground and potatoes on the dynamics of changes in the
water-air regime of the soil in the ridge.

For the analysis of the results and substantiation of the requirements for the technological process of
inter-tillage treatment of potato plantations, field-laboratory studies were conducted using traditional (using a
KNO-2.8 cultivator) and the proposed technology (using an experimental KOR-2.8 deep-ripper cultivator —
FILIAL OF FSBI FNATS VIM).

As a result of the conducted research, the optimal agro timing (from 10-12 days between treatments)
for carrying out inter-tillage treatments of vegetable crops of open ground and potatoes were determined
depending on the indicators of the water-air regime of the soil (humidity, density and porosity) in the ridge
and the number of these treatments depending on weather conditions (on average 3-4 times, and when
watering the soil or during the dry season, up to 5-6 times per season). The research results allow to assess
the state of the water-air regime of the soil in the process of plant growth and determine, based on the
obtained indicators, the need for the required technological operation, as well as determine the optimal
loosening depth between the rows (10-15 cm) depending on the indicators of the water-air regime of the soil.
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Application when cutting ridges and inter-row cultivation of the cultivator KOR-2.8 (the proposed
technology), provides soil treatment to the entire depth of the arable layer and allows to achieve a significant
improvement in the water-air regime of the soil in the ridge compared to the CCW-2.8 cultivator).

C. 134
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Knrwouesvle cnosa: KOpoGHUK, MUKPOKIUMAN, MEMREPAMYPHO-6IANCHOCHIHBLIL PEXNCUM

Jns KpymHOTO poOraTroro CKOTa, W B YaCTHOCTH, ISl AOWHBIX KOPOB BaKHBIM SIBISIETCS TIEPHOT
nepexoAa OT 3UMHEr0 COJEpXaHWs K JeTHeMy. B 3To Bpems cpegHecyTodHas TeMIepaTypa Hapy>KHOTO
BO3[lyXa W3 MHHYCOBOTO JHalia3oHa NEePeXOAWT B IUIIOCOBOM, YTO CIIOCOOCTBYET CO3[MaHHUIO Oolee
OJIarOTIPUATHBIX YCIIOBHM IS JKHMBOTHBIX. MccnmenoBanmsi B THIIOBOM KopoBHUKE Ha 200 TOJOB HOHWHOTO
CTaJia C MPUBSA3HBIM COJICP)KaHUEM TOKa3au, uyTo ¢ 1 Ha 2 anpens 2018 roga cpeTHECYTOUHBIC TEMITEPaTyPhl
Hapy»XKHOTO BO3JyXa MEPEIUId OT OTPHIIATEIBHBIX 3HAUCHUH K MOJIOKHUTEIBHBIM. 3a Mepuoj] HaOIroacHUN
CpemHsisl TeMmIepaTrypa HapyKHOTro Bozmyxa cocraBuina + 5,0°C (ot -2,4°C mo +11,6°C), temmepaTypa
BO3Myxa BHYTpu momemieHus cocraBmna +14,1°C (ot +6,2°C go +14,6°C). 3a 3TOT mepwon CpemaHss
OTHOCHTEJbHAsI BIAXKHOCTh BO3/AyXa, Kak C HapyXH, TaK U BHYTPUM KOpPOBHHKa BbIpocia Ha 4-5% mpu
naaexkce THI = 56 + 65 m pocte MOJIOYHONH NPOAYKTUBHOCTH >KMBOTHBIX, YTO CBUAETEIHCTBYET O
ONaronpusATHBIX MHKPOKIMMATHYECKHX YCIOBHSAX B KOPOBHHKE. [loNydeHHBIE ypaBHEHHS PErpecCcUu
OIMHCHIBAIOT 3aBUCHMOCTH TEMIIEPATyPhl M OTHOCHTEIBHOH BIAKHOCTH BO3/[yXa B KOPOBHHUKE OT M3MEHEHUS
TEMIEpaTypbl ¥ OTHOCHTEIBHON BIaXKHOCTH BO34yXa BHE KOpoBHMKA. Ko duimenTs! nerepmunanun R? =
0,846 u 0,866 cBHIETEILCTBYIOT O TECHOM B3aMMOCBSI3U MEXKIy TIEPEMEHHBIMU. B TO ke BpeMsI CyIeCTBYET
psaa pakTopoB, OKa3bIBAIONINX BIMSIHHE HA ATH MapaMeTphl, HO HE UMEIOIIUX CETOfHsI MaTeMaTHYECKOTO
OIHCaHUsI.
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The transition period from winter housing to the summer is significant to the cattle and in particular
for dairy cows. At this time the average daily temperature of external air passes from minus range into plus
which contributes to creation of more favorable conditions for animals. The research in the typical dairy byre
on 200 heads of milking herd with tie-up housing testified that from the 1% of April to the 2", 2018 the
average daily temperatures of external air passes from negative values to positive. During the period of the
research the average temperature of outer air was 5,0°C (from -2,4°C to 11,6°C), the indoors air temperature
was 14,1°C (from 6,2°C to 14,6°C). At this time the average medium relative humidity, both of the outer and
indoors air of the dairy byre grew up on 4-5% with the index THI=56-65 and with the growth of milk
producing ability of the animals, that testifies to favorable microclimatic conditions in the dairy byre. The
regression equations founded describe the dependence of the temperature variations and the relative air
humidity outside the byre. The determination coefficients R?=0,846 and 0,866 indicate the strong correlation
between variables. At the same time there are several factors affecting these parameters, but not having a
mathematical description today.
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Kniouesvie cnosa. cenvckoe xos;u"tcmso, CBMHOGDOCIMGD, ydaﬂenue Haeo3a, évicoma OCMAamMoO4HO20 C/l10A HABO034

[Ipy peKoHCTPYKIMM ¥ HOBOM CTPOWTENBCTBE CBUHOBOJUECKMX NpEANpUATHH Haubojee
pacnpocTpaHEeHO IPUMEHEHHE CAMOTEUHON CUCTEMbI yJaJIeH!sI HaBO3a IIepuoAudecKoro neiictus. Otnudue
CaMOTEYHON CHCTEMBI COCTOMT B TOM, 4YTO IOJ KaKIBIM HABO3ONPUEMHBIM KaHAJIOM IPOJIOXKECHBI
TUIACTUKOBBIE KaHATU3ALMOHHBIE TPYOBI.

Hcnonp30BaHuE JAHHON CHCTEMBI MTO3BOJISIET MIPAKTUYECKU ITOJIHOCTBIO aBTOMAaTU3UPOBATh IPOLIECC
yAaleHWs. HaBO3a M IPU TPAMOTHON OJKCILTyaTallM CHU3WUTh HETaTHBHOE BO3JCHCTBHE CBHHOBOJUYECKHX
MPENNpPUATHI Ha OKPYXKAlOIIy CpeAy 3a CUET COKpAIllleHUs TOAO0BOrO BBIXOAA HaBo3a. /[y MOBBIIEHHS
3G PEKTUBHOCTH HCIOJIB30BAHUSI CAMOTEUYHOHW CHCTEMbl YyIAJECHUs HaBO3a MNEPUOAMYECKOTro JeHCTBUS
HEeo0X0AnMo pa3paboTaTh TEOPETHUECKHE NMPEANIOCHIIKH K aHAIN3Y €€ PaOOTHI.

B nepuosa HakoruieHus HaBO3HAs Macca o0JanaeT MOTeHIWANbHOUN sHepruei. llpu omopokxaeHuM
BaHHBI IPOMCXOJIUT BBIYCK HABO3HOM MAaccChl MO AEHCTBUEM CHIIBI TSKECTH M THAPOCTATUYIECKOTO HAMopa
B KOJIJIEKTOP, PACHOJIOXKEHHBIA IO/ HABO3OIPHEMHBIM KaHajaoM. IIpu 5TOM moTeHuuanbHas SHeprus E_

MIePEXOIUT B KHHETHICCKYTO.

[Ipu mocTmkeHUH OTHOCUTEIBHOM BIAXKHOCTH 92% MPOUCXOUT HHTSHCUBHBIN MEpeXo OqHO(pa3HOH
CHCTEMBl B JBYX(a3Hyl, KOTOpas COIpPOBOXAAeTCS O0pa30BaHMEM OCaJKa M CBOOOJHOM MKHUIKOCTH, UYTO
3HAYUTEIHLHO YBEIIMYMBACT 3HAYCHUS TUIOTHOCTH, BSI3KOCTH M HAYAJILHOTO HANPSDKEHUS CIIBUTA U 3aTPYIHSCT
paboTy cCaMOTEUHON CUCTEMEBI yIaICHUS HABO3A.
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MoXHO cenaTh BBIBOM, YTO ONTHMAJILHOW [UII HOPMAJIBHOH pPabOTBI CaMOTEYHOH CHCTEMBI
HABO30YIaJICHHS SABJISIETCS BJAKHOCTh HABO3HOM Macchl B npezeaax 86-91%.

VYpaBHeHHE OIpeaeNeHUsT BBICOTHI OCTATOYHOTO CJOSi HAaBO3a MOXKHO MOJMYYUTh M3 JIOTHYECKHUX
paccy>KIeHul, MPUPABHAB KacaTeldbHOE HANPSHKCHUE W HANpsLKEHUE, CO37aBaeMOE€ JABJICHHUEM, B OTCYTCTBHE
JIBWKEHUS] HABO3HOM Macchl. Tak Kak IMPOTUBOJEHCTBYET CMEIICHUIO BEPXHErO CJIOSI HAaBO3HOW Macchl IMOJ
JICCTBHEM MPOSKITUH CHJIBI TSDKECTH, COOTBETCTBEHHO, B YpaBHEHHE HEOOXO/IIMO BBECTH YKIIOH ITOBEPXHOCTH.

C. 140

THEORETICAL PRECONDITIONS OF THE WORK ANALYSIS OF THE SELF-FLOWING
SYSTEM OF PERIODIC ACTION FOR MANURE REMOVING

Candidate of Technical Sciences A.V. TRIFANOV
(«Institute of Agroengineering and Environmental Problems of Agricultural Production» —
Branch of Federal State Budgetary Scientific Institution «Federal Scientific Agroengineering Center VIM»
(IEEP - BRANCH OF FSAC VIM), e-mail: trifanovav@mail.ru)
The Doctor of Technical Sciences, Professor V.V. KALYUGA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: kaljuga-v@mail.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2
Applicant V.I. BAZYKIN
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196625, Russian Federation, Saint-Petersburg, Tyarlevo, Filtrovskoe shosse, 3
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During the reconstruction and new construction of pig-breeding enterprises, the use of a self-flowing
system of periodic action for manure removal is most common. The difference of the self-flowing system is
that plastic sewers are laid under each manure-collecting channel.

The use of this system makes it possible to almost completely automate the process of manure
removal and, in case of competent operation, reduce the negative impact of pig-breeding enterprises on the
environment by reducing the annual manure output. In order to increase the efficiency of the use of a self-
flowing system of periodic action for manure removing, it is necessary to develop theoretical prerequisites
for analyzing its work.

During the accumulation period, the manure mass has a potential energy. When the bath is emptied,
the manure mass is released under the action of gravity and hydrostatic pressure into the reservoir, located
under the manure-receiving channel. In this case, the potential energy goes into kinetic.

When the relative humidity is reached 92%, an intensive transition of a single-phase system to a two-
phase occurs, which is accompanied by the formation of sludge and free liquid, which significantly increases
the density, viscosity and initial shear stress and impedes the operation of the gravity removal system.

It can be concluded that the moisture content of the manure mass in the range of 86-91% is optimal
for the normal operation of the self-flowing manure removal system.

The equation for determining the height of the residual layer of manure can be obtained from logical
reasoning by equating the shear stress and stress created by pressure in the absence of movement of the
manure mass. Since it counteracts the displacement of the upper layer of the manure mass under the action of
the projection of gravity, the surface slope must be entered in the equation, respectively.
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C. 147

ONPEJEJEHUE KOJJMYECTBA HABO3OCOJEPKAIIINX CTOKOB JOWJILHBIX 3AJI0B
1 TVIOIIAIM TEIUIMIBI JJISI UX Y THJIA3ALIMHA

Hayunsrii corpynank T.FO. MUPOHOBA
(MHCTUTYT arpouHXEHEPHBIX U SKOJIOTHUECKUX MPOOIIEM CENbCKOXO03SHCTBEHHOTO MMPOU3BOJICTBA —
¢unmman ®T'BHY ®HALL BUM, e-mail: mironova-tat@mail.ru)
196625, Poccutiickas ®enepanus, Cankr-IlerepOypr, m.o. Tsapnero, @uibTpoBCKOe mocce, 1. 3

Kniouesvie cnosa: Ha6030c00epofcau4ue CmMOKU, npoeKkmuposanue, MemoouKka pacuema, OOUIbHBLIL 3ai, meniuya

OCHOBHBIM OTXOZOM, OOpa3yIOIIUMCA B IOWJIBHOM 3aie, SBISIOTCS HaBO30COIEpXKAIle CTOKH.
[IpencraBnena MeTOAMKA pacyeTa CyTOYHOIO KOJIMYECTBA 3TUX CTOKOB, YUUTHIBAIOLIAS KOJIUYECTBO TOMHBIX
KOpOB, pa3Mep TE€XHOJOTMYECKON I'pylIbl, TUI U pa3Mep NOWIBHON YCTAaHOBKHU. M310K€HA 3KOJOTHYECKU
Oe3omacHasi TEXHOJIOTHS YTWIM3aLMU HaBO30COJEPXKAIIMX CTOKOB JOWJIBHOI'O 3ala, CyThb KOTOPOH
3aKJIFOYAETCs B UCIOJIB30BAHUH MX B KAUECTBE MUTATEIBHOTO pacTBOpa B KYJIBTUBALMOHHBIX COOPYKEHUSIX
JUIS TIOJKOPMKH IIBETOYHBIX KyJabTyp. OMNUCaH ajropuT™M pacyera IUIOMAAW TETUTUIBI IS TOJHOU
YTUIN3ALUH HABO30COAEPKAIUX CTOKOB, BBIXOJHBIMU MapaMeTpaMu KOTOPOro, KpOMe IUIOIAAHN TEIUTHLIBL,
SBIISIIOTCS: /1032 JOTOJHUTEIBHOTO BHECEHUS MHUHEpaJbHBIX ynoOpenuil (asora, Qocdopa, kammsa) u
KOJIMYECTBO TOJUBHOW BOJABI HA TMOJNYyYEHHYIO IUIOMIATh B 3aBUCHMOCTH OT BBIPAIIMBAEMOW KYJIBTYPHI.
Hcnonb3yst mpuBeneHHble (QOpMYyIbl M aNTOPUTMBI pacueTa, MOXKHO ONPEIEIUTh CYTOYHBIH BBIXOJ
HaBO30COJEP)KAIINX CTOKOB JTOWJIBHBIX 3aJI0B, TpeOyemble OOBEMBI IUIS MX XPaHECHUS M IUIOAAW JJis
YTHIM3aIUU. JTO TO3BOJIUT YK€ HA dTare MPUHATHS TUIAHKPOBOYHBIX U TEXHOJIOTHUECKUX pEIIeHHUH (epm
paccuuTaTh MPUMEPHBIE 3aTPAThl HA XPaHEHHE U YTHIN3AIHIO.
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DETERMINATION OF THE QUANTITY OF THE MANURE-CONTAINING DRAINS
OF MILKING PARLORS AND AREA OF THE GREENHOUSE FOR THEIR UTILIZATION

Researcher T.Yu. MIRONOVA
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Branch of the FSBI FNATS VIM, e-mail: mironova-tat@mail.ru)
196625, Russian Federation, St. Petersburg, Tyarlevo, Filtrovskoe Shosse, 3
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The manure-containing effluents are the main waste generated in the milking parlor. A method for
calculating the daily amount of these wastewaters is presented, taking into account the number of milk cows,
the size of the technological group, the type and size of the milking plant. The ecologically safe technology
of utilization of manure-containing effluents of the milking parlor is outlined, the essence of which is to use
them as a nutrient solution in cultivation structures for feeding flower crops. The algorithm for calculating
the area of the greenhouse for the full utilization of manure-containing effluent is described, the output
parameters of which, besides the area of the greenhouse, are: the dose of additional mineral fertilizers
(nitrogen, phosphorus, potassium) and the amount of irrigation water per area obtained, depending on the
crop. Using the above formulas and calculation algorithms, you can determine the daily yield of manure
stock of milking parlors, the required volumes for their storage and the area for disposal. This will make it
possible to calculate the approximate storage and disposal costs at the planning and technological decisions
of the farms.
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C. 152

SKCIMEPUMEHTAJLHAS YACTH UCCJEJOBAHUSA MPOIECCA 3AKPBITOTO
KOMITOCTHUPOBAHHUS MOJCTHJIOYHOTO HABO3A METOIOM UCKYCCTBEHHOM
ADPAIINA

AcmparT M. ®AW3YJLJINH
(DenepanbpHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIBHOE YUPEXKIEHIE BBICIIET0 00pa30BaHMs
WMxesckas TCXA, e-mail: faizullinl2@mail.ru)
426069, Poccutickas ®enepanus, [1OO, Y nmyprckas Pecnyonuka, . Mxkesck, Ctyaendeckas, 1. 11

Knroueswie cnosa: naeo3, komnocm, hepmenmayus, aspayus, aspoonsvie 6aKkmepuu, memnepamypa Haeo3da

B Poccwmiickoit @emepany BO BCEX KATETOPHAX XO3SHUCTB 3aHATO Oojee 2 MIIH ra 3eMJIH TIOJ
XpaHeHHe HaBo3a. OTXOAaMU JKMBOTHOBOJCTBA TMOKPHITA TUIOIAb, PABHAS MOYTH IMOJIOBHHE TCPPUTOPUU
MockoBckoi obmacTa. M 3TOT pecypce IpencTaBiseT pealbHyl0 dKOJOTHISCKYI0 yrpo3y. [lepcriekTuBHON 1
SHEProdhHEKTUBHON TEXHOJIOTHEH SBISETCS WCKYCCTBCHHAs BEHTWIANMS HaBO3HOTO Oypra (MeTon
MPUHYAUTEIBHON a’pallii HaBo3a IpU KoMIlocTupoBaHun). ObecrieueHne BHYTPEHHUX 00bEMOB HAaBO3HOTO
Oypra KHCIOpoAOM oOecreynBaeT YCKOPEHHOE pa3BUTHE a’poOHBIX OakTepuidd, B mpolecce
YKU3HEACSITEIPHOCTH KOTOPBIX MPOUCXOAUT MHTEHCUBHOE HAIpEBAaHUE MPOAYKTa BIUIOTh A0 TemmepaTyp 60—
70 °C. Ilocne 3TOro MPOMCXOAMT YHHUUYTOXKEHHE OOJIE3HETBOPHON MHUKPOQIIOPH M camM0o00e33apakKUBaHUE
HaBo3a B TeueHue 1-2 mecsues. BenencTue 3Toro He TpeOyeTcs BOPOIIUTh BECh 00beM OypTa, a TaKiKe HET
HEOOXOJMMOCTH B 3aKYIKE JOPOTOCTOSIICH CIEUaIUn3UPOBAHHON TeXHUKH. [Ipr 3TOM BBISBICHO BIIMSHHE
yIpaBIIsieMbIX (AKTOPOB Ha 3TOT MpOIECC; HAYYHO OOOCHOBaHBI IMpeJylaraeMble TCXHHUYECKHE PEIICHHS,
METOJIbI W PESKAMBI YTHIW3alMUd W/WIW TepepaboTKM  OTX0A0B. Takum o0pa3oMm, TpeacTaBieHa
pa3paboTaHHas JJabopaTopHas YCTaHOBKA IO YCKOPEHHOMY OYPTOBOMY KOMITOCTHPOBAHHIO MOJICTHIIOYHOTO
HaBO3a (COJIOMOHABO3HOM CMecH), OITMcaHa METO/IMKA MTPOBEICHUS JTa00PATOPHBIX HCCIEIOBAHHMA, CIOCOOBI
KOHTposs TteMmreparypbl. CocTaBieHa MaTpHIla IJIAHHPOBAHHUS O3KCIEPUMEHTa II0 TPEXYPOBHEBOMY
TpéxdakropHomy 1any bokca-beHnkuHa.
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EXPERIMENTAL PART OF THE RESEARCH PROCESS OF CLOSED COMPOSTING
OF THE BEDDING MANURE BY THE METHOD OF ARTIFICIAL AERATION

Postgraduate Student M.l1. FAYZULLIN
(Federal State Budgetary Educational Institution of Higher Education
Izhevsk State Agricultural Academy, e-mail: faizullin12@mail.ru)
426069, Russian Federation, VFD, Udmurt Republic, I1zhevsk, Studentskaya, 11
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In the Russian Federation in all categories of farms more than 2 million hectares of land are occupied
by manure storage. Livestock waste is covered an area equal to almost half of the territory of the Moscow
region. And this resource is a real environmental threat. A promising and energy efficient technology is
artificial ventilation of a manure (method of forced aeration of manure during composting). Providing the
internal volumes of the manure with oxygen provides accelerated development of aerobic bacteria, during
the life of which intensive heating of the product occurs up to temperatures of 60-70 ° C. After that, the
destruction of the pathogenic microflora and self-disinfection of manure occurs within 1-2 months. As a
result, it is not necessary to agitate the entire volume of the collar, and there is no need to purchase expensive
specialized equipment. At the same time, the influence of controlled factors on this process was revealed,;
proposed technical solutions, methods and modes of waste utilization and / or recycling are scientifically
grounded. Thus, the developed laboratory installation for the accelerated burt composting of bedding manure
(straw-manure mixture) is presented, the methods of laboratory research, methods of temperature control are
described. An experiment planning matrix was compiled using a three-level three-factor Box-Benkin plan.
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C. 157

OCOBEHHOCTHU BU3HEC-UHKMHUPUHT A
IPU CO3JAHUU SJIEKTPOTEXHOJIOI'MYECKUX CUCTEM

Kanmunar texandecknx Hayk C.B. I'YJIMH
(DenepanpHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YIPESKICHHUE BBICIIIETO 00pa30BaHMUs
«CankT-TletepOyprckuii rocynapCcTBeHHBIH arpapHblii yHuBepcuTe», e-mail: serg.gulin2010@yandex.ru)
Kanaunar texunueckux Hayk A.I'. IMPKUH
(DenepanpHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIHbHOE YIPESKICHHIE BBICIIIETO 00pa30BaHMUs
«Cankt-IleTepOyprckuii rocy1apCTBEHHBIN arpapHbli yHHBepcuTeT», e-mail: pirkin.ag@mail.ru)
196601, Poccuiickas ®enepauns, Cankr-IlerepOypr, r. [lymxkun, [lerepOypreckoe moccee, 1. 2

Knouesvie cnosa: ANleKmpomexHoiocuueckas cucmema, 6M3HEC'MH:)K'MHMPMH2, 6"3”80'”1)01(86‘6‘, eecemanyuoOnnan
Kiumamuueckan yCmaHnoeKka

B nanHOIli cTaThe MpeAoXKeHa YHUBEpCaTbHas METONOJIOTHS B cepax MPOSKTHPOBAHUS, CO3JAHNUS
U 9KCIUTyaTalM CJIOKHBIX 3JIEKTPOTEXHOJOTMUECKUX CUCTEM. DTa METOJ0JI0rUs 0a3upyercss Ha CUCTEMHO-
IIPOLIECCHOM IOAXOIe K OM3HEC-MOIEINPOBAHHUIO.

B cratpe maercs moapoOHOE omMcaHKE BCEX YACTHBIX OM3HEC-TIPOLECCOB, 00ECMEUMBAIOIINX BECh
UK Ou3Hec-MHXUHMpHHTA. Kpome »3Toro, mpeanaraercsa oOiiee MaTeMaTHYECKOE BBIPAXKEHHE IS
KOMIUTEKCHOM OLeHKH 3(h(heKTUBHOCTH TIpoIiecca On3HeC-MH)KNHUPHHTA.

[Ipennaraemast Meromonorus ampoOMpoBaHa HAa NpUMEpEe NPOEKTUPOBAHUS, CO3JaHHUA U
9KCIUTyaTallud BETeTallMOHHBIX KiIMMaTtudeckux ycraHoBok (BKY). PaccMorpenHblli mpumep moka3biBaeT
BO3MOXKHOCTh TPOBOAWTH JOCTATOYHO CEpPhE3HbIE HAYYHBIE KCCIEAOBAHUS HAa CTBIKE OHOJOTHH U
SHEPreTHKH, MO3BOJIAIONINE CO3/1aBaTh COBPEMEHHBIE CAMOHACTPAWBAIOIINECS CHCTEMBI aBTOMATHYECKOTO
pEryJIHPOBaHNS MUKPOKIMMATA MIPH BBIPAIIMUBAHUN PACTEHUI.

[IpuMeHeHne WHXWHUPUHTOBBIX METOIOB MO3BOJIAET TMOBBICUTH 3(PPEeKTUBHOCTH pa3paboOTOK
WHPOPMAITMOHHBIX CHUCTEM aBTOMATHYECKOTO KOHTPOJS IapaMeTpOB BaXKHEUIINX (DU3MOIOTHUYECKIX
nporeccoB ((pOTOCHHTE3a, TPAHCIUPALMU U JpP.) B PACTEHUIX IPH BO3ACHCTBIH (HaKTOPOB BHELIHEH CPE/IbI.

B crathe 0003HaUYEHBI MIEPCIIEKTUBBI Pa3BUTHUS MIPEAMETHON 0071aCTH MHKUHUPHUHTA B HAlpaBJICHUH
OT peIIeHUs] YaCTHBIX 337a4 K KOMIUIEKCHOMY SHEPrOMH)XKMHUPHHTY, a JHEpreThdeckoro OusHeca — OT
TOPTOBIIM OTAETBHBIMU YCIYTaMH K TOPTOBJIE MOJAETSIMH U TEXHOJIOTHUSMHU.
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This article proposes a universal methodology in the areas of design, creation and operation of
complex electrical systems. This methodology is based on a system-process approach to business modeling.

The article provides a detailed description of all private business processes that provide the entire
cycle of business engineering. In addition, a general mathematical expression is proposed for a
comprehensive assessment of the effectiveness of the business engineering process.

The proposed methodology has been tested on the example of the design, creation and operation of
growing climatic systems (GCS). The considered example shows the possibility to conduct quite serious
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scientific studies at the junction of biology and energy, allowing to create modern self-adjusting systems of
automatic microclimate control for growing plants.

The use of engineering methods allows to increase the efficiency of development of information
systems for automatic control of the parameters of the most important physiological processes
(photosynthesis, transpiration, etc.) in plants when exposed to environmental factors.

The article outlines the prospects for the development of the subject area of engineering in the
direction from particular problems solving to integrated energy engineering, and the energy business from
individual services trading to models and technologies trading as well.

C. 163

AHAJIN3 BJIIMAHUSA KOOOPUIINEHTA 3AITACA
HA KOJIMYECTBEHHBIE TAPAMETPBI OCBETUTEJIBHBIX YCTAHOBOK

Acmmpant B.E. KASAPUH
(PenpepanbpHOE rOCYyJapCTBEHHOE OI0DKETHOE 00pa30BaTeNbHOE YUPEKACHUE BBICIIET0 00pa30BaHUs
«Cankr-ITetepOyprckuii rocy1apCcTBEHHBIN arpapHblil yHUBEpcuTeT, e-mail: kazarin-08@mail.ru)
196601, Poccuiickas ®enepanust, Cankt-IletepOypr, r. [Tymkun, [lerepOyprckoe moccee, 1. 2

Knroueswvie cnosa: ceemoouoo, korgppuuyuenm 3anaca, oceéewienue, InepzoiIghghekmueHocnb, c6emo6ol npudop

B cratbe paccMoTpeHbl IpOONEMBI  HECOBEPIIEHCTBA  HOPMATUBHO-TEXHHYECKOH  0a3bl
KOJINYECTBEHHBIX I1apaMETPOB CBETOJHOAHBIX OCBETUTEIbHBIX NPUOOPOB, MPEIJIOKEHbI IYTH PELICHUS
JaHHOW TPOOIEMBI.

B crarbe npoaHanu3upoBaHbl CBETOTEXHUYECKUE XapaKTEPUCTUKU OCBETUTENBHBIX YCTAHOBOK, TPU
METOJUKH pacdyeTa CHCTEM BHYTPEHHETO OCBCIICHHUS, IPHUBEIEHBI OCHOBHbIE (HOpMyIBI, KOTOpBHIC
JEMOHCTPHUPYIOT BIMsHUE K03(h(UIMEeHTa 3amaca Ha MapaMeTpbl BHYTPEHHEr0 OOIIEeTo, 3BaKyallMOHHOTO U
aBapUITHOTO OCBELICHHUS BHIOPAHHOTO OOBEKTA.

Ananmu3 BiusHUS KodduIMeHTa 3amaca Ha KOJMYECTBEHHBIE IapaMeTpbl OCBETHTEILHOU
YCTaHOBKM Ha TMpHMEpe pacdera BHYTPEHHETO OCBEUICHUsS CBETOJMUOJHBIMH CBETOBBIMH MpHOOpaMu
CEJIbXO3MPEANPHUITHS TTIO3BOJIUII BBISIBUTH Psil PYHKIMOHAIBHBIX 3aBUCIMOCTEH:

- 9Heprod3(pPpeKTHBHOCTH CBETOAMOMHON YCTAHOBKH OT 3HAUYCHUS KO QHIIMEHTA 3armaca,;

- HArpy3KH Ha AJIEKTPHUYECKYIO CETh OT 3HaYCHUS KO PUIIMEHTa 3amaca;

- IIOKa3aTejb OCBELIEHHOCTH OT 3HaueHHs KoddduiuenTa 3amaca;

- KOJINYECTBO CBETOAMOIHBIX HCTOUHUKOB CBETA OT 3HaUeHHUA K03 (uIreHTa 3amaca.

OnucanHasg B CTaThe NPOBEIEHHAs HCCieNoBaTeNbcKas padoTa MMeeT OOJNIBIIYI0 MPAaKTHYECKYIO
3HAYMMOCTh, TaK KaK BbISABWJIA BIAMSAHUE KO3 QHUIMEHTa 3amaca Ha MapaMeTpbl OCBETUTEIBHONW yCTAaHOBKU.
Onucanue METOAMK pacueTa OCBEUICHUS I03BOJSIET B IOJHOW Mepe NpOaHAIM3UPOBATh BIMSHHUE
ko3 duimenTa 3amaca, YTo HarJsIHO MTPOJIEMOHCTPHUPOBAHO HA TUarpaMMax M B TaOJIUIaX CTAThH.

ToueuHslif METO/I pacueTa CHCTEMbI aBapUITHOTO OCBEIIEHHUS TMOKa3al, YTO YMEHbILICHHE 3HaueHUs
ko3(duumenra 3amaca NPUBOAUT K YyBeJWYeHHIO ocBeméHHocTH Ha 1,33%. Ilpu pacuére meromom
ko3 duLMeHTa HCIOIB30BAHMUSI CBETOBOTO MOTOKA W METOJOM YAEIbHOM MOIIHOCTH YMEHbBIICHHE
BEJIMYMHBI KOdQQUIMEHTa 3amaca MPUBOAUT K YMEHBIICHUIO YHCIIa CBETOBBIX MPHOOPOB U K HSKOHOMHUU
IEKTPUUECKON 3Hepruu B npezaenax ot 23% no 30%.

B 3axmroueHue cTaTbu, Ha OCHOBAaHWU HCCIENOBAaHMS, Ipeaaraercs pa3paboTaTh YHUBEPCAIbHYIO
TabymIly Ko3(h(UIIMEHTOB 3araca 10 Hay4HO-3KCIIEPUMEHTAIBHBIM JJAHHBIM.
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The article deals with the problems of imperfections in the regulatory and technical base of
guantitative parameters of LED lighting devices, and suggests ways to solve this problem.

The article analyzes the lighting characteristics of lighting installations, three methods for calculating
interior lighting systems, provides basic formulas that demonstrate the effect of the safety factor on the
parameters of the internal general, evacuation and emergency lighting of a selected object.

The analysis of the influence of the safety factor on the quantitative parameters of the lighting
installation using the example of calculating the interior lighting with LED lighting devices of agricultural
enterprises revealed a number of functional dependencies:

- energy efficiency of LED installation on the value of the safety factor;

- load on the electrical network from the value of the safety factor;

- indicator of illumination on the value of the safety factor;

- the number of LED light sources on the value of the safety factor.

The research work described in the article is of great practical importance, since it revealed the
influence of the safety factor on the parameters of the lighting installation. The description of the methods
for calculating the illumination allows you to fully analyze the effect of the safety factor, which is clearly
demonstrated in the charts and tables of the article.

The point method of calculating the emergency lighting system showed that a decrease in the value
of the safety factor leads to an increase in illumination by 1.33%. When calculating by the method of
utilization of the luminous flux and by the method of specific power, a decrease in the value of the safety
factor leads to a decrease in the number of light devices and to an electrical energy saving in the range from
23% to 30%.

In conclusion of the article, on the basis of the research, it is proposed to develop a universal table of
safety factors for scientific and experimental data.

C. 168

BJIMAHUE CIIEKTPAJIBHOI'O COCTABA U3JIYYEHUA
HA QHEPT'O3KOJIOI'MYHOCTB CBETOKYJIBTYPbI

Hoxtop texandyecknx Hayk C.A. PAKYTBKO
(DenpepanbpHOE TOCYJApCTBEHHOE OI0PKETHOE 00pa3oBaTebHOE YUPEKACHUE BBICIIETO 00pa30BaHMs
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Kniouesvie cnosa: ceemoKyiosmypa, momam, CneKmp, mamemamuuecKkan Mobeﬂb, 6uomempuﬂ

Lenbio wucciaenoBaHU SBISUIOCH MOJMy4YeHHE KOI(D(UIIMEHTOB ammpoKCUMAMOHHBIX (OpPMYIT
3aBHCHMOCTH OCHOBHBIX OHOMETPHYECKMX I[IOKa3aTelled pacTeHHH ToMaTa B JWHAMUKE, NpU HX
BBIPAIIUBAHUM TIOJ] W3IYYEHHEM C PAa3IUYHBIM CHEKTPaJbHBIM cOcTaBOM. OOBEKTOM HCCIEIOBAHHA
ABJSLIMCH pacteHus Tomara (Solanum Lycopersicum L.) copr [onone3 Fi, BeipamuBaeMbie Ha TopdsiHOM
cyoctpare. CpaBHUTENBHBIN SKCIIEPUMEHT ITPOBOAMIIN B CBETOM30JMPOBAHHOM JIAOOPATOPHOM MOMEIICHHH.
VpoBeHb OOJIy4eHHOCTH NOIEpPKMBAIKM paBHbIA 140 Mxmonbc?M?, Qoronepuon 16 u. Msmepenus
OnomeTpuyeckux mapameTrpoB mnpoBoawian Ha 22, 30, 38 um 46 nenp. OOocHOBaHA HEOOXOIUMOCTH
MOCTPOCHHUS SMIUPUUECKUX MAaTEeMaTHUECKUX MOJIeNIel AMHAMHUKN OMOMETPUYECKUX IapaMeTpOB PacTeHHUS,
KOTOpBIE MO3BOJIAIOT ONTHMHU3HPOBATH MPOTYKITHOHHBINA MPOLIECC MyTEM MOI00pa HEOOXOIUMBIX COUYETaHUN
BHENIHUX (AKTOPOB B IENAX TMOBBIIICHHS NPOIYKTUBHOCTH pacTeHnid. [IpennoxeH mokasaTens
CHEKTPAJIbHOIO COCTAaBa M3JIY4YCHUS HMCTOYHHKOB, XapakTEpU3YIOIIUM BeNWYMHY JOJM HOHEPruu
JUIMHHOBOJIHOBOTO HM3ITy4eHHUs] B 00IeM NoToke m3nydeHuss GAP, KoTopsIii MpeqocTaBisieT BO3MOKHOCTh
KOJINYECTBEHHO OXapaKTepPHU30BaTh MHOT000pa3ne CIEeKTPalbHON MH(POPMAIIMU OJHUM YUCIOM. BhISBICHO
CYIIECTBEHHOE pa3/iMuue OHOMETPHUYECKHX IapaMeTpOB pacTeHHH ToMara, BBIPAIIMBAEMBIX O]
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W3JIy4YCHUEM C pa3lHYHBIM 3HAYCHUEM IIOKazaTels. Y pAcTeHUWH, BBIPANIMBACMBIX IIOJI HM3IyYCHUEM C
OoNBITINM 3HAYCHUEM TIOKa3aTesl, HaOII0aal0TCs OOJbITIas BBICOTA, JUAMETP IICHKH CTEOIIs, ChIpas Macca.
[Ipu 3TOM MUIOIIANE JTUCTHEB, MX ONTHYECKAs IUIOTHOCTh, COACPIKAHUE XJIOPOQWILIAa U CPEIHSS BEIMYMHA
(baykTyupyroomeld acuMMETpud ObLTO MEHbBINE Yy OSTHX pacTeHwid. [loMydeHbl IMIHUPUYECKHE MOICITU
OCHOBHBIX OMOMETPUYECKUX TTAPAMETPOB PACTECHUSI TOMATa.
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The aim of the research was to obtain the coefficients of approximation formulas for the dependence
of the main biometric indices of tomato plants in the dynamics, when growing them under radiation with a
different light quality. The object of the study was tomato plants (Solanum Lycopersicum L.) variety
Polonaise F1, grown on a peat substrate. The comparative experiment was carried out in a light-isolated
laboratory room. The irradiance level was maintained at 140 pmol.s-2.m-2, the photoperiod was 16 h.
Biometric parameters were measured at 22, 30, 38 and 46 days. The necessity of constructing empirical
mathematical models of dynamics of plant biometric parameters that allow to optimize the production
process by selecting the necessary combinations of external factors for the purpose of maximizing the
productivity of plants is substantiated. An index of the spectral composition of the radiation of sources is
proposed, which characterizes the fraction of the energy of long-wave radiation in the total flux of PAR
radiation, which makes it possible to quantify a variety of spectral information in a single number. A
significant difference in the biometric parameters of tomato plants grown under radiation with different
index values was revealed. In plants grown under radiation with a higher index value, a greater height, the
diameter of the stem neck, and a moist mass are observed. In this case, the area of the leaves, their optical
density, the chlorophyll content and the average magnitude of the fluctuating asymmetry were less in these
plants. Empirical models of the basic biometric parameters of tomato plants are obtained.
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Knioueswvie cnosa: 6e30nacn0cmb, MDI;K(I, JKoJ102usn, Hacoc, ueno, 3./18Kmp008u2(lmejlb, peeepcueublﬁ MAZHUMHDBLI
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B cratbe paccmarpuBaeTCs YCTPOWCTBO W 00OpYyIOBaHHE JUIi MOWKH JITUHHOTaOAPHUTHBIX
TPAHCIIOPTHBIX CPEACTB (TpakTopa, aBToMoOwmIM). Pabora mpemmaraeMoro ycTpodCTBa OCYIIECTBIISICTCS
cinemyromuM crocoboom. Ilpm BrmroueHHM B paboOTy MOWKHM MPOUCXOMUT TOJada HACOCOM MOIOIICH
YKUJIKOCTH WIIM BOJIBI B BUJIC PACIBUICHHBIX CTPYH CBEpPXY, COOKOB M CHU3Y CTOSIIETO Ha OSTOHHOW ACTaKaie
BHYTPH KapKaca TPaHCIIOPTHOI'O CPeCTBa (TPaKTOpP, aBTOMOOUJIb).

HaxosxneHnue omeparopa (MOUITHKA) BHE 30HBI MOIOIIAX CTPYH CIIOCOOCTBYET YIIYUIICHHUIO yCIOBUH
n OesomacHoctu Tpyna. lIpeamoskeHHass Molika oOecredurMBaeT YMEHBIICHHBIM pPacxXoJl BONBI, TaK Kak
MEPBOHAYAIILHBIA PACcXOJ] BOABI HCIONB3YeTCs MHOTOKpaTHO (moBTOpHO). [IpemmokeHHass KOMITOHOBKa
CTaHJAPTHOTO 0OOPYIOBaHUS MO3BOJISIET POBOJAUTE MOMKY Pa3iIHYHBIX MO JUTUHE TPAHCIIOPTHBIX CPEJICTB,
KaK C HWKHEH WX 4acTH, TaK U COOKY, U CBEPXY.
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The article discusses the machine and equipment for washing long-sized vehicles (tractors, cars). The
operation of the proposed machine is carried out as follows. When the washing is switched on, the pump is
supplied with a washing liquid or water in the form of sprayed jets on the top, sides and bottom of the
vehicle standing on a concrete platform inside the vehicle frame (tractor, car).

Finding an operator (washer) outside the zone of washing streams contributes to the improvement of
working conditions and safety. The proposed washing provides a reduced water flow, as the initial water
flow is used repeatedly (repeatedly). The proposed layout of standard equipment allows for the washing of
vehicles of different lengths, both from the bottom, and from the side, and from above.



	620075, Российская Федерация, г. Екатеринбург, ул. К. Либкнехта, д. 42

