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C.9
W3YYEHUE JEKAPCTBEHHBIX PACTEHUI B KUTAE

JlokTop Guonormueckux Hayk H.M. HAMJIA
(denmepanbHOE TOCYTAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BRICIIICTO 00pa30BaHUS
«Cankr-IleTepOyprekuii rocyIapcTBEHHBIN arpapHblii YHUBEpCHTET», e-mail: nayda.nad@yandex.ru)
HoxTop cenbckoxossiictBeHHbIX Hayk H.A. IIBITAHOBA
(PenepanbpHOE rOCyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEkKACHUE BBICIIET0 00pa30BaHUs
«Cankr-IletepOyprekuii rocyIapcTBEHHBIH arpapHbIi YHUBEpCHTET», e-mail: nats-2012y@yandex.ru)
196601, Poccuiickas ®enepauusi, Cankr-IletepOypr, r. [Tymxusn, IlerepOyprekoe moccee, 1. 2

Knoueswvie cnosa: nekapcmeennuvle pacmenus, mpaouyuonnas kumaiickas meouyuna (TKM), xumuueckuii cocmasg,
uccneo00eanus, uzydyeHue, 6Uobl, 6030€/1bl6aHUe

OmbIT MpUMEHEHHUsT JICKaPCTBEHHBIX pacTeHWi B KWTae HACUUTHIBAET HECKOJBKO THICSIUCTICTHH, a
KyJbTUBUPOBAHHUE JIEKAPCTBEHHBIX pacTeHuit Havaitock B VII-X BB. H.3. B KuTtae noctossHHO ucCnonb30Banu
TPAJUIIMOHHYI0O MEJUILHUHY, Pa3BUBAIM €€, U3y4dalud METOJIbl, HO aKTHBHOE BO3POXKJCHUE TPaJIUIIMOHHOU
kutaiickoii memunuael (TKM) nauanock ¢ cepenunbl XX B. Exxeromno B Kutae mpoxomst pasiudHbIC
MEXIYHAPOIHBIC CUMIO3MYMbI U KOH(EPEHIMH 10 CEIbCKOMY XO3SWCTBY, B T.4. W IO BOMPOCaM
JeKapcTBeHHBIX pacreHuil. Tak, B Hos0pe 2019 1. B ropome UsHay mposuHmuu ChldyaHb COCTOSIICS
«lectoit I'moGampHEIT DOpyM JTHAEPOB CEITBCKOXO3SHUCTBEHHON HAYKHM W TEXHOJIOTHH» U «BTopoit
MEXIYHAPOIHBI CHMIIO3UYM II0 JICKAPCTBEHHBIM PACTCHHSIM», YYaCTHUKAMH KOTOPBIX  OBLIH
npencraButenu CaHkT-IleTepOyprckoro rocynapcTBEHHOTO arpapHOTO YHHUBEPCHTETa. YUEHBIE pa3HBIX
CTpaH MOACIIMINCH HHPOPMAINEeH 1 0OMEHSITUCH OTIBITOM B 00JIaCTH PACTEHUEBOICTBA, YKOJIOTHH H JIp.

B mnocnegnue roasl uccnegoBaTenbckuil meHTp TKM Hay4yHO-HMCCIIEIOBAaTEbCKOIO HHCTUTYTA
TEXHUYECKUX KynbTyp ChluyaHbCKOW AKajgeMun HayK 0co00¢ BHHMaHUWE YJENeT BUAaM poja Ligusticum.
Wzydeno BiusHUE pa3NWYHBIX YAOOpPEHUI Ha CoJiep)KaHHe NEHCTBYIONMUX BEUIECTB B PACTCHUSAX, CIIOCOOBI
BEr€TaTUBHOTO Pa3MHOXEHHUSI, TEXHOJIOTMU BO3EJbIBAaHUSA Ha Pa3HBbIX TUIAX MOYBBI, COAEPKAHUE KaaMUS U
JPYTHUX TSHKEJBIX METAJUIOB B ChIpbe. BBIBeIeHbI copTa Ligusticum v OMy4YeHBI CEPTUPHUKATH HA HUX.

CnoxuBmmecss mapTHepckue oTHomeHuss Mexnay Caskr-IlerepOyprckuM rocynapcTBEHHBIM
arpapHbIM YHHUBEPCUTETOM M HAYIHO-HCCIICIOBATEIHCKAM WHCTUTYTOM TEXHHUYECKUX KyIeTyp (T. UsHmy,
npouHiust Cerayans, KHP) mnpemmomaraioT akTHBHOE TPOBEACHUE COBMECTHBIX HCCIICIOBAHUM,
TEMaTHYECKUX KOH(EPECHIIUH 1 BRICTABOK.

P.9
STUDY OF MEDICINAL PLANTS IN CHINA

Doctor of Biological Sciences N.M. NAYDA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: nayda.nad@yandex.ru)
Doctor of Agricultural Sciences N.A. TCYGANOVA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: nats-2012y@yandex.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2

Keywords: medicinal plants, traditional Chinese medicine (TCM), chemical composition, research, study, species,
cultivation

The experience in application of medicinal plants in China goes back several millennia, and the
cultivation of medicinal plants began in the VII-X centuries A.D. In China, traditional medicine was
constantly used, developed, and studied, but the active revival of traditional Chinese medicine (TCM) began
in the middle of the XX century. Every year, various international symposia and conferences on agriculture,
including on medicinal plants, are held in China annually. In November 2019, the Sixth Global Forum of
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Leaders for Agricultural Science and Technology (GLAST-2019) and the Second International Symposium
on Medicinal Plants were held in Chengdu, Sichuan province (China). The representatives from Saint
Petersburg State Agrarian University participated in these events. Scientists of different countries shared
information and exchanged experience in the field of crop production, ecology, etc.

In recent years, the TCM Research Center of Industrial Crops Research Institute of Sichuan
Academy of Agricultural Sciences has paid special attention to species of the genus Ligusticum. The
influence of various fertilizers on the content of active substances in plants, methods of vegetative
reproduction, cultivation technology on different types of soil, content of cadmium and other heavy metals in
raw materials have been studied. Ligusticum variety has been produced and a certificate for it has been
obtained.

The established partnership between Saint-Petersburg State Agrarian University and Industrial Crops
Research Institute of Sichuan Academy of Agricultural Sciences (Chengdu, Sichuan Province) suppose an
active conduct of joint research, thematic conferences and exhibitions.

C. 14

YPOXKAMHOCTHb MHOI'OJIETHHUX 3JIAKOBBIX TPABOCTOEB U KAUECTBO ChIPbSI
B 3ABUCHMOCTH OT CPOKA CKAILIMBAHUSL
B YCJIOBUAX JIEHUHI'PA/ICKOU OBJIACTH

Hoxtop cenbckoxo3gaiictBeHHbIX HayK H.A. JOHCKHUX
(DenepanbpHOE TOCYJApCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEkKAECHUE BBICIIETO 00pa30BaHuUs
«Cankr-IleTepOyprckuii rocyJapcTBEHHBIN arpapHblii YHUBEpCHTET», e-mail: nina-donskikh@mail.ru)
AcmupanT A.A. JIO3OBOM
(denmepanbHOE TOCYTAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BRICIIICTO 00pa30BaHUS
«Cankr-IletepOyprekuii rocyJapcTBEHHBIH arpapHbIi YHUBEPCHTETY, e-mail: lozovoy.a.a@hotmail.com)
196601, Poccuiickas ®enepauns, Cankr-IletepOypr, r. [Tymxusn, IlerepOyprekoe moccee, 1. 2

Kniouesvie cnosa: 3naxoevle mpaeocmou, Kadecmeo Cbovlpbia, CPOK CKaulueanus, ypoofcaﬁuocmb, OUHAMUKA
numamesibHblX éeuiecme, ¢a3bl eéecemauuu

JInsi MHOTOJIETHUX 3JIaKOBBIX TPaB, XapaKTEPU3YIOLIMXCS OBICTPOH CKOPOCTBIO MPOXOXKIACHUS (a3
Pa3BUTUS W JUHAMAYHOCTBIO COAEPIKAHWS B HHUX IUTATENHHBIX BEIIECTB, YCTAHOBJICHHE ONTHUMAILHOTO
CPOKa CKAIlIMBaHUS SBIIETCS BaXKHOW MPOOJIEeMOH, MOCKOIBKY, MO JTaHHBIM psda YYEHBIX, MUTATEIHOCTh
CBIPhSl C KaXXIbIM JHEM CHIDKaeTcss Ha 1% 1O CpaBHEHHIO C ONTHUMAaJbHBIM CPOKOM. OKOHYATEIHHBIM
KpUTEpHEM, OIPENEISIFOINNM MIEPHOJ TIPOBEIEHUS YKOCOB, ABIsIeTCs (pa3a pa3BUTHS pacTeHUH, IPU KOTOPOU
obecrnieunBaeTCsl MaKCHMAaIbHBIA COOp C €OMHMIBI TUIOMAAW KOPMOIIPOTEHMHOBBIX E€IWHUI] U OOMEHHOMN
9Hepruu Kopma. MccrnemoBaHUs MO YCTaHOBJCHHIO ONTHMAIBHOTO CpPOKAa CKAIIMBAaHUS TNPOBOIMINCH B
teuenue 3 net (2017-2019 rr.) Ha onbitHOM nosie CIIOI'AY Ha nepHOBO-TIOA30IUCTON TOYBE. Y CTAHOBIICHO,
YTO CpPOK TPOBEACHUS CKAIIMBaHHUA 3JIAKOBBIX TPABOCTOEB, CO3[JAaHHBIX HA OCHOBE CaMbIX MIMPOKO
HCIONB3yeMbIX B JIeHMHIpajcKoi 007acTy BUIOB, BAMSIET KaK Ha BBIXOJ OOIIEro ypokas, TaK M Ha Ka4ecTBO
[I0JTy4aeMbIX KOPMOB, KaK B I'0Jl UX MOJIb30BaHU, TaK U B Hociexytomue rojasl. CkammBaHue TPaBOCTOEB B
MTO37/HUE CPOKH BEJET K 3HAUYUTEIEHOMY CHIDKEHHIO MUTATEIHHBIX CBOMCTB MOIYYSHHOTO CBHIPhs. CIUIIKOM
panHss yOOpKa TakKe HeXellaTeslbHa, TaK KaK OHa 00ecrieuynBaeT Hemo0op CyXoro BemecTBa M HAKOIUIEHHE
MTOBBIIIIEHHOTO KOJTMYECTBA HUTPATOB.

OnTUManbHBINA CPOK CKAaIIMBAaHUS HAIIPSMYIO 3aBUCUT OT MOTOAHBIX YCIOBHUH PErHOHA: B YCIOBUSX
THAPOTEPMAIBFHOTO CTpecca MpH KApKOH M CyXOW TOTrOJe MPOUCXOIUT OBICTPHIA MEPexo] 3ITaKOBBIX
pacTeHuit B reHepaTUBHYIO a3y, UTO CYIIECTBEHHO CHMXKAET UX ypoKaitHOCTh. J{Js McKimoueHus: Hepobopa
BBICOKOTIUTATENBHOTO CHIPbS HEOOXOAMMO B Ka)KIOM XO3SHCTBE CO3/1aBaTh CHCTEMY TPaBOCTOEB HA OCHOBE
BH/IOB, Pa3IMYAIOIINXCS 110 CKOPOCTH MPOXOXKIACHHS (Da3 BereTalny.
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P. 14

YIELD OF PERENNIAL CEREAL GRASS STANDS AND RAW MATERIALS QUALITY
DEPENDING ON THE MOWING PERIOD IN THE CONDITIONS OF LENINGRAD REGION

Doctor of Agricultural Sciences N.A. DONSKIKH
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: nina-donskikh@mail.ru)
Postgraduate Student A.A. LOZOVOY
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: lozovoy.a.a@hotmail.com)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2

Keywords: cereal grass stands, quality of raw materials, mowing period, productivity, dynamics of nutrients,
vegetation phases

For perennial cereal grasses, characterized by a fast speed of developmental phases and a dynamic
content of nutrients in them, the establishment of an optimal mowing period is an important problem, since
according to some scientists, the nutritional value of raw materials decreases by 1% every day compared to
the optimal period. The final criterion that determines the period of mowing is the phase of plant
development, which ensures the maximum collection per unit area of fodder protein units and the exchange
energy of the feed. Studies to establish the optimal mowing period were carried out for three years (2017-
2019) in the experimental field of St. Petersburg State Agrarian University on sod-podzolic soil. It has been
established that the period for mowing cereal grass stands created on the basis of the most widely used
species in the Leningrad Region affects both the yield of the total crop and the quality of the obtained feed
both in the year of their use and in subsequent years. Grass stands mowing in the later stages leads to a
significant reduction in the nutritional properties of the obtained raw materials. Too early harvesting is also
undesirable, as it provides a shortage of dry matter and the accumulation of an increased amount of nitrates.

The optimal mowing period directly depends on the weather conditions of the region: in conditions
of hydrothermal stress during hot and dry weather, cereal plants quickly transfer to the generative phase,
which significantly reduces their productivity. To eliminate the shortage of highly nutritious raw materials, it
is necessary in each farm to create a system of grass stands based on species that differ in the rate of passage
of the vegetation phases.

C.20

HAKOIIJIEHUE IIMI'MEHTOB JIMCTBAMHA HUKOPHOI'O CAJIATA DQHIAUBUS
(CICHORIUM ENDIVIA L.) B3ABUCUMOCTHU OT IVIOIAIU ITMTAHUSA
N CPOKOB IIOCAJKH

3aBenytomas nadopatopueii T.A. JTABPULIIEBA
(PenepanbpHOE TOCYTapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHNE BBICIIEro 00pa3oBaHus
«Cankt-IlerepOyprckuii rocyJapcTBeHHBIN arpapHbIli YHUBEpCUTET», e-mail: ta.lavrishcheva@yandex.ru)
JlokTop cenbckoxo3sicTBEHHBIX HayK, mpodeccop I'.C. OCUITIOBA
(PenepanbpHOE TOCYTAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHNE BBICIIEro 00pa3oBaHus
«Cankt-IleTepOyprckuii rocy1apcTBEHHBIA arpapHBIA YHUBEPCUTET», e-mail: e-mail: prof.osipova@mail.ru)
196601, Poccuiickast @enepanust, Cankr-IletepOypr, r. [lymxkun, [letepOyprckoe mocce, a. 2

Knrouesvie cnosa: Inousuii, cxema nocaoku, naiouiadb RUMAaHU, X10pOPuUiLl, KApOmuHoOUuobl

B ménounpIx Teruiiax Ha 4 coprax cayiata IUKopHOro: Frisse grosse pommat seule, Mmuean,
Becennuit u Pen bon nzyuanocs BAusSHUE pa3IUYHBIX CXeM pasMmelneHus pactenuit (20x15, 20x20 u 20x30
CM) Ha HAKOIUICHHE IHWTMEHTOB JHCThIMUA NHUKOpHOTO camara sHauBus (Cichorium Endivia 1) B
3aBHCHMOCTH OT IUTONIAAN MUTAHUS M CPOKOB IMOCAIKH. B MUCTHIX ompenensin cofiepkaHue XJIopoduiuioB
a, 6 u kaporuHounoB. IIpoBenéHHbIe HccIeNOBaHMS IMOKA3ajiH, YTO HAKOIJICHHE MUTMEHTOB JHCThIMHU
pacTeHuid B OOJBIION CTENIEHH 3aBUCET0 OT COPTOBBIX OCOOCHHOCTEH cajata HMKOpHOTo. Paznuynbie copra
SH/IMBHSA IT0-Pa3HOMY PEarnupoBalii Ha W3MEHEHUE IUTOMAAN MUTAHUA U CPOKH MOCaAKU. BBUTIO BBIABIEHO,
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YTO HH TUIOINAJb MUTAHUS, HU COPTOBBIE OCOOCHHOCTH SHIMBHS CYIISCTBCHHO HE OTPA3IUCh HA BEIUYUHE
OTHOMIEHHUS XJIOpohHUTa a K XJI0poduiuty b, 3TO MO3BOJISAET MPEIITOIOKITH, YTO U3ydaeMble (pakTOphl HE
OKa3bIBAaKOT BJIMAHHUA Ha CBeTOCOGI/IpaIOH_[I/Iﬁ KOMIIJICKC THJIAKOHUIHBIX MeM6paH HCCICAYEMBIX COPTOB
suauBHsa. CpOKH TOCAJKU PACTCHUI MOBIUSUIA Ha HAKOIUICHUE PACTCHUSMHU XJIOPO(QUIIA U KAPOTUHOUIOB.
Pactenust copra Frisse grosse pommat seule Bo BceX BapHaHTaxX B BECEHHEM O0OpOTE HaKAIUTUBAIU
MMATMEHTHI cuibHee (B 1,8-3,3 pa3a), ueM pacTeHwsl, BRIpaIICHHBIE B OCCHHEM 000pOTe.

P.20

THE PIGMENTS ACCUMULATION IN ENDIVE LEAVES (CICHORIUM ENDIVIA L.)
DEPENDING ON THE NUTRITION AREA AND PLANTING TIME

Head of Laboratory T.A. LAVRISHCHEVA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg state Agrarian University», e-mail: ta.lavrishcheva@yandex.ru)
Doctor of Agricultural Sciences, Professor G.S. OSIPOVA
(Federal State Budgetary Educational Institution of Higher Education
Saint-Petersburg State Agrarian University», e-mail: prof.osipova@mail.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Petersburgskoye shosse, 2

Keywords: endive, planting scheme, feeding area, dry matter, sugars, ascorbic acid, nitrates

In the greenhouses on 4 varieties of cycora lettuce (Frisse grosse pommat seule, Milady, Veseny, and
Red Ball) the influence of different planting schemes (20x15, 20x20 and 20x30 cm) on the accumulation of
pigments by leaves of cycora endivia lettuce (Cichorium Endivia 1.) depending on the feeding area and
planting time was studied. The content of chlorophylls a, b, and carotenoids was determined in the leaves.
Studies have shown that the accumulation of pigments in the leaves of plants was largely dependent on the
varietal characteristics of the cycora salad. Different varieties of endive reacted differently to changes in the
feeding area and planting times. It was found that neither the feeding area nor the varietal characteristics of
endive significantly affected the value of the ratio of chlorophyll a to chlorophyll b., this suggests that the
studied factors do not affect the light-absorbing complex of the thylacoid membranes of the endive varieties
under study. The timing of planting affected the accumulation of chlorophyll and carotenoids in plants.
Plants of the Frisse grosse pomat seule variety in all variants accumulated pigments stronger (in 1.8-3.3
times) in the spring turn than plants grown in the autumn turn.

C.26

JIAHAMHUKA AI'POILIEHO3A I'OPYHUIIbI CAJIATHOM ITPH HATIPABJIEHHOM
N3MEHEHUWHU 2JIEMEHTOB TEXHOJIOT MU BBIPAIIMUBAHUA

Kannunat cenbckoxo3saiictBennbix Hayk C.51. MYXOPTOB
(denmepanbHOE TOCYTAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BRICIIICTO 00pa30BaHUS
«BopoHexckuil rocyaapcTBeHHBIH arpapHblii YHHBEpcUTET UMeHH umrnepaTopa [lerpa I»)
Acnupant U.b. TUXOMUPOBA
(denepanpHOE TOCYAAPCTBEHHOE OIO/KETHOE 00pa30BaTENFHOE YUPEKACHUE BBICIIIETO 0Opa30BaHMUS
«BopoHexckuil rocy1apcTBEHHbBIN arpapHblii yHUBEpCUTET UMeHH umneparopa [letpa I»,
e-mail: muhortovtomat@mail.ru)
394087, Poccuiickas denepanus, r. Boponex, yin. MuuypuHsa, a. 1

Kniouegvie cnosa: zopuuya canamuas, copma, cxema pasmeuwieHus pacmeHuil, HOpMa 6blCe6a CEMAH, PecyiAmopbl
pocma, npeonocesnas 00padomKa cemsH, CPOKU nocesa, 2youna noceea

ABTOpBl TPOBETH UCCIENOBAHUSA IO ONPEICICHUIO ONTHMANBHBIX MapaMeTpOB TEXHOJIOTUU
BBIpAIIMBAaHUs CEMSH TOPYHIIBl. B 3amaun uccienoBaHuii BXOJUIIO BBISBJICHHE BIHSHHS CXEM pa3MelIeHUs
pactenuii (45%10 cm (koHTpOIIB); 35%10 cMm; (50+20)%10 cm; (50+20+20)x10 cm), HopM BbiceBa (2,0 kr/ra;
2,5 kr/ra; 3,0 kr/ra; 3,5 xr/ra), cpokoB (3 nekana anpens; 1 nexanga mas; 2 nekafa mas; 3 JaeKaga mas) u
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rryouns! mocesa (1 cM; 2 cM; 3 cM; 4 ¢M), TIPEAITOCeBHOIM 00pabOTKH CeMSH peryisiTopaMu pocrta (aTpOuT —
0,4%, arat-25K — 1%, mupkon — 0,5%, nepexuck Bogopona — 0,3%, smun (dkcrpa) — 0,1%) Ha ceMeHHYIO
MPOJAYKTUBHOCTh pa3HbIX copToB (IIpuma, Bomuymika) ropuwmiel. MccnenoBanus MpoBEJCHBI B JIECOCTEIN
Boponexckoit obmactu B 2006-2008 rr. m 2013-2014 1T. Mo oOmenpuHITEIM MeTonukaMm. [IpoBencHHBIC
OKCIICPUMCHTBI IIO3BOJIMJIM CACJIaTh CIACAYIONIUME BBIBOJABLI: IJId COpPTa BOHHYHIKa OIITUMAJIbHBIMH
napaMeTpaMy TEXHOJIOTUU BBIpalMBaHus OyIyT: pacxoa ceMsH 2,0 Kr/ra pu cxeMe pa3MeleHHus pacTCHUN
(50+20)x10 cm, obpabotka cemsiH ansourom (0,4%) B TeueHue 1 yaca mpu cpoke moceBa B MEPBYIO JeKaLy
Mas Ha TimyOuHy 1-2 cMm, oOpaboTka cemeHHBIX pacTeHmit 10% pacTBOpOM aMMHaYHON CETUTPHI 3a JIBE-TPHU
Hepenu 10 yOopku u pactBopom [IBA B nmoze 200 kr/ra 3a Hemenro no yOopku; ansi copra Ilpuma
ONTUMANBHBIMHA TIapaMeTpaMU TEXHOIOTWUHU BhIpaliuBaHus OymyT: pacxon cemsH 2,0 Kr/ra mpu cxeme
pasmemienus pactenuit (50+20)x10 cm, obpaboTka cemsH mupkoHoM (0,5%) B Teuenmne 1 waca mpu cpoke
1oceBa B TEPBYIO JeKaay Mas Ha TiyOuHy 2 cM, 00paboTka ceMeHHbIX pacteHuit 10% pacTBopom
aMMHAYHOM CEJMTpPHI 3a JIBe-TPH Helenu 1o yoopku m pactBopom IIBA B moze 200 kr/ra 3a Henmenmo 10
yOOpKH.

P.26

DYNAMICS OF MUSTARD AGROCENOSIS WHEN THE DIRECTIONAL
ELEMENTS CHANGE IN CULTIVATION TECHNOLOGY

Candidate of Agricultural Sciences S.YA. MUKHORTOV
(Voronezh State Agrarian University named after Emperor Peter the Great)
Postgraduate Student I.B. TIKHOMIROVA
(Voronezh State Agrarian University named after Emperor Peter the Great, e-mail: muhortovtomat@mail.ru)
394087, Russian Federation, Voronezh, Michurina str., 1

Keywords: mustard, varieties, plant layout, seeding rate, growth regulators, pre-sowing seed treatment, terms of
sowing, depth of sowing

The authors conducted a study to determine the optimal parameters of cultivation technology of
mustard seeds. The objectives of the research was to identify the impact of plant layout (45x10cm (control);
35x10cm; (50+20)x10cm; (50+20+20)%10 cm), seeding rate (2.0 kg/ha; 2.5 kg/ha; 3.0 kg/ha; 3.5 kg/ha),
timing (3 decade of April; 1st decade of May; 2nd decade of May; 3rd decade of may) and seeding depth (1
cm; 2 cm; 3 cm; 4 cm), pre-sowing seed treatment with growth regulators (albite — 0.4%, agat-25K — 1%,
zircon — 0.5%, hydrogen peroxide — 0.3%, epin (extra) — 0,1%) on the seed productivity of different varieties
(Prima, Volnushka) mustard. Studies conducted in forest-steppe of the Voronezh region in 2006-2008 and
2013-2014 by generally accepted methodologies. The experiments allowed to draw the following
conclusions: for variety a Volnushka the optimal parameters of cultivation technology are the consumption
of seeds 2.0 kg/ha in the plant layout (50+20)x10 cm, seed treatment with albit (0,4%) for 1 hour at sowing
in the first decade of May at a depth of 1-2 cm, processing of seed plants, 10%-s ' solution of ammonium
nitrate for two or three weeks before harvest and a solution of PVA at a dose of 200 kg/ha a week before
harvest; for variety a Prima the optimal parameters of cultivation technology are the consumption of seeds
2.0 kg/ha in the plant layout (50+20)x10 cm, seed treatment of zircon (0.5%) for 1 hour at sowing time in
early May to a depth of 2 cm, seed processing plants 10% solution of ammonium nitrate for two or three
weeks before harvest and solution of PVA in the amount of 200 kg/ha a week before harvest.

C.32

ATIPOBAIIMOHHBIE MTPU3HAKH COPTOB I'OJIYBUKH BLICOKOPOCJIOM
B YCJOBUSX JIEHUHI'PAJICKOM OBJIACTH

HoxTop cenbckoxozsgiictBeHHbIX HayK [.II. ATPOLIIEHKO
(denepanpHOE TOCYAAPCTBEHHOE OIO/KETHOE 00pa30BaTEIbHOE YUPEKIACHNE BBICIIIETO 00pa30BaHMUS
«CankT-IleTepOyprckuii Tocy1apCTBEHHBIN arpapHbIi YHUBEPCUTET», e-mail: atroschenko-G.P@mail.ru)
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Acnupant A.U. KOLIMAH
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Knrouesvie cnosa: 20]1y6ul('tl 8blCOKOpocaan, anpoﬁtmuormbte RPU3SHAKU, 3UMOCHOUKOCHb

B crarpe mpuBeneHBl pe3ydbTAaThl OMHMCAaHUSA 22 ampoOallMOHHBIX MPHU3HAKOB TOIXYOHKH
BBICOKOPOCION 10 MOP(OIIOTHUECKIM U OHOJIOTUYECKUM CBOWCTBAM B yCJIOBHAX JICHWHrpaackol obiacTtu.
UccnenoBanns mpoBogunmu B 2016-2019 rr. B yueOHo-ombiTHOM cany Cankt-IlerepOyprckoro
rOCy/IapCTBEHHOTO arpapHoro yHuBepcuteTa. OObeKTaMH HCCIeNOBaHWHA SBISLTUCH 11 copTOB romyOukn
BBICOKOPOCJION Pa3IMYHOrO 3KOJIOro-reorpapuueckoro mpoucxoxiaeHus: bmtokpon, Bluecrop (CIIA),
bmoronn, Bluegold (CILIA), bonyc, Bonus (CIIA), bpururra biro, Brigitta Blue (ABctpanus), Jlenus bito,
Denise blue (ABctpanus), Pexa, Reka (Hosas 3emannus), Crnapran, Spartan (CUIA), Topo, Toro (CILA),
Omuzaber, Elizabeth (CILIA), Dnmmnor, Elliott (CLLIA), Dpaubmto, Earliblue (CIIA). B pe3ynbrare onucanms
anpoOalMOHHBIX MPU3HAKOB YCTAHOBIIEHO, YTO BCE M3ydaeMble COPTa TOMyOUKH BEICOKOPOCTION (OPMUPYIOT
HaJ3eMHYIO BETeTaTUBHYIO cepy U sAroapl Ha KycTax. [losoBHHA M3y4aeMbIX COPTOB UMEIOT MEPCIIEKTHBY
BBIPAI[BAHUSI B JIIOOMTENLCKOM CajoBOJCTBE. He pekoMeHIyercsl BBIPALIMBATH COPTa TONYOHKH
BBICOKOPOCIIOH MO anpoOalMOHHBIM IPU3HAKaM: BPEMsl CO3PEBaHUS SroJ Ha MPUPOCTE MPEIbIAYIIEro roaa
(mozmuee) — bonyc, bpurutra bmo, Dnmzaber, DmimoT; 3UMOCTOWKOCTH (HU3Kas) — bpururra bito,
Opnubiio.
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APPROBATION CHARACTERISTICS OF THE HIGHBUSH BLUEBERRY
VARIETIES UNDER CONDITIONS OF LENINGRAD REGION

Doctor of Agricultural Sciences G.P. ATROSHCHENKO
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: atroschenko-G.P@mail.ru)
Candidate of Agricultural Sciences S.F. LOGINOVA
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: e-mail: svetaevadi@mail.ru)
Postgraduate Student A.I. KOSHMAN
(Federal State Budgetary Educational Institution of Higher Education
«Saint-Petersburg State Agrarian University», e-mail: alena.koshman. 94@mail.ru)
196601, Russian Federation, Saint-Petersburg, Pushkin, Peterburgskoye shosse, 2

Keywords: highbush blueberry, approbation characteristics, winter resistance

The article presents the results of the description of 22 approbation characteristics of highbush
blueberry according to morphological and biological properties under conditions of Leningrad region. The
research was carried out in 2016-2019 in the educational and experimental garden of St. Petersburg State
Agrarian University. The objects of research were 11 varieties of highbush blueberry of various ecological
and geographical origin: Bluecrop (USA), Bluegold (USA), Bonus (USA), Brigitta Blue (Australia), Denise
blue (Australia), Reka (New Zealand), Spartan (USA), Toro (USA), Elizabeth (USA), Elliott (USA),
Earliblue (USA). As a result of the description of the approbation characteristics, it was established that all
the studied varieties of highbush blueberry form the aerial vegetative sphere and berries on the bushes. Half
of the studied varieties have the prospect of growing in amateur gardening. It is not recommended to grow
highbush blueberry varieties for testing purposes: the ripening time of berries on the growth of the previous
year (later) - Bonus, Brigitte Blue, Elizabeth, Elliot; winter hardiness (low) - Brigitte Blue, Erliblue.
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BUILIHU POCCUH

Hoxrop 6uonornveckux Hayk A.A. FOLIIEB
(denepanbHbIl Hcce0BaTENbCKUI IEHTp Beepoccniicknii HHCTUTYT T€HETHYECKUX PECYpPCOB pacTeHUM
nmenu H.U. Basunosa (BUP), e-mail: a.yushev@vir.nw.ru)
Karmunat 6nonornueckux vayk C.HO. OPJIOBA
(denepanbHbIl Hccae0BaTENbCKUM IEHTp Beepoccniickuii HHCTUTYT T€HETUYECKUX PECYpPCOB pacTeHUI
nmenn H.U. Basunosa (BUP), e-mail: s.orlova@vir.nw.ru)
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Kniouesvie cnosa: ucmopuueckan unghpopmayus, pecuonvl, NPOUCX0HcOeHUE COPMOG, CENCKUUA

Bumns — mmpoko pacmpocTpaHeHHass KOCTOUKOBasi KynbTypa B Poccun. Ee Bo3nmensiBaroT OT
3anaaHbIX TpaHull Ao JansHero Boctoka n ot Ceepo-3amana PD mo KaBkasckux rop. B npesueit Pycn ona
n3BecTHa ¢ KoHua XV — Hadana XVI BB., kKorma ee yxe BbIpallMBalM I[EpBOHA4YaIbHO B MocCkoBHUH,
Brnagumupckoif, Hoeroponckoit u IlckoBckoit rybOepHmsx. PacmpocTpaHsisice 1O cTpaHe, OHa 3aTreM
ToTy4mia npusHanue Hacenenus Cpemuedt Poccum, a Takke Ha nepudepuiHBIX TEPPUTOPHIX. B CypoBBIX
ycnoBusix Ypauna, [loBomxkbs, 3amagnoit Cubupu ¢GopMHpOBaNICS MECTHBIH 3UMOCTOMKHI COPTHMEHT Ha
OCHOBe Mopo3ocToiikoro Bupa Cerasus fruticosa Pall. Ha JlanbHem BocTOoke OCHOBHBIM BHJIOM,
WCTIONB3yeMbIM B cenekiuu, Obi1 Cerasus tomentosa Thunb. PaciseT KynbTypsl BUIIHK Tpuiencs Ha XX
BEeK. B pe3ynbrare 0TedecTBEHHOH CENEKITMU OBUIM BBIBEICHBI odeHb MHOTHE copta sl Cpemneir Poccun.
Bo II momoBune XX cToneTvss BO3HHMKIA MpoOJeMa BHIBEICHUS T€HOTUIIOB, YCTOWMYUBBIX K HOBOW st
Poccun 6one3Hn KOCTOYKOBBIX TUIOAOBBIX KYJIBTYp — KOKKOMHKO3Y (Coccomyces hiemalis Higg.). HecMoTps
Ha CYILIECTBEHHBIC [OCTH)KCHMS OTEYECTBEHHOW CeJEeKUUH, BUIIHSA B Poccun nepexuBaeT Nepuon
JeTnpeccuy, o0yclIoBIeHHBIN psinoM (akTtopoB. IlomaraeM, 4To Takas CUTyalusl JOJDKHA M3MEHUTHCH, U
ObL1as claBa BUIIHEBBIX cafoB Poccuu Bo3BpaTutcs.

P. 39
CHERRIES OF RUSSIA
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190000, Russian Federation, Saint-Petersburg, Bolshaya Morskaya str.t, 42- 44

Keywords: historical information, regions, the origin of the varieties, selection

Cherry is a widespread stone fruit crops in Russia. It is cultivated from the Western borders to the
Far East and from the North-West of the Russian Federation to the Cancasus mountains. In ancient Russia, it
is known from the late XV — early XVI centuries, initially in Muscovy, Vladimir, Novgorod and Pskov
provinces. Spreading further across the country, it was then recognized by the population of Central Russia,
as well as in the peripheral territories. In severe conditions of the Urals, the Volga region and Western
Siberia, a local — winter —resistant assortiment was formed on the basis of the hardy species Cerasus
fruticosa Pall. In the Far East species used in breeding was Cerasus tomentosa Thunb. Cherry culture
flourished in Russia in the twentieth century. As a result of breeding, many varieties were bred for Central
Russia, as well as for other regions of the country. In the second half of the twentieth century there was a
problem of breeding genotypes resistant to a new disease for Russia stone fruit crops — coccomycosis
(Coccomyces hiemalis Higg.). Despite significant achievements in breeding, cherry in Russia is experiencing
a period of depression due to a number of factors. However, this situation must change and the former glory
of cherry orchards in Russia will be revived.
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HOBBIE IEPCIIEKTUBHBIE POCCUVCKHUE COPTA KAPTO®EJIA
JJIsA CEBEPO-3ATIAZTHOI'O PETHOHA POCCUUCKOU ®PEJAEPALIMN

Kanmunat cenbckoxo3siictBeHHBIX Hayk H.A. YAJIASA
(OI'BHY ®enepanbHbIil Hecneq0BaTENbCKUM LEHTP «BcepoccuicKkuili HHCTUTYT T€éHETUYECKUX PECypCOB
pactenuii um. H.1. Basunosa (BUP)», n.chalaya@vir.nw.ru)
190000, Poccuiickas @enepanusi, Cankr-IletepOypr, ya. bomsmas Mopckas, 1. 42-44.
Jokrop 6uonoruueckux Hayk C.J{. KUPY
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196601, Poccuiickast @enepanust, Cankt-IletepOypr, r. [lymxkun, [letepOyprckoe mocce, a. 2

Knrouesvie cnosa: kapmodghpens, copm, npodykmuenocmas, cooeprcanue Kpaxmand, 6Kycoevle Kauecmea Kiyonei

Kaprodens Bo3nmenbiBaercss Bo Bcex 12 arpoknmMaThyeckux perumoHax Poccuiickoit ®enepaunu u
SIBJIAETCS OJHOM M3 Ba)XKHEHIIMX INPOJOBOJBCTBEHHBIX KyJIbTyp. B cTaTbe mpencTaBieHBl pe3yibTaThl
TPEXJIETHErO0 M3yueHus 35 COpTOB, CO3JaHHBIX B pa3HbIX perunoHax Poccuu. IIpoBeneHa cpaBHUTEIbHAA
OLIEHKa C COpPTaMHU-CTaHJAapTaMH, palOHMPOBAHHBIMM 110 JaHHOMY peruoHy. BrigeneHsl copra ¢
MOBBIIIEHHBIMH NOKA3aTENSIMHA: IPOAYKTHBHOCTb, TOBAPHOCTh, COAECPAKAHNE KpaxMasa, BKYCOBBIE KaueCTBa
BapeHbIX KiyOHeW. MccnmemoBammst mpoBommimuck B 2016-2018 rr. Ha ONBITHBEIX yd4acTkax Haydwo-
npou3BoacTBeHHONW 0a3bl «llymkuuckue n IlaBmoBckue mabopatopuu BUP» B r. [lymkun (CII0). Ilo
pe3ynbTaTaM CpaBHUTEIBHOTO U3YUYEHHS MPOIYKTUBHOCTD HCCIENYEMBIX COPTOB 3HAUUTENBHO OTINYANACh B
3aBUCHMOCTH OT rofa. B 2016-2017 rT. u3-3a 00MUIHs 0CaIKOB B HIONIE-aBTyCTE YPOKAHWHOCTH OOJIBITHHCTBA
COpPTOB OKa3ajlaCh MEHbIIE WMJIM Ha ypPOBHE COPTOB-CTaHIapTOB. He3aBHCHMO OT MOTOAHBIX (hDaKTOPOB
CTaOWIIBHYIO YPOXaWHOCTh uMenu copta: Mereop, ['ymmusep, Antonuna, Jlrokc, MpOutckuii, Tanaii,
Kemepouanus, ['ycap, Komo6ok, 3martka.

B paznuuHbIX Tpynmnax CHeIOCTH BbIJEIEHBI COpTa C MOTEHIUAIbHON YpOXKAMHOCTBIO CBBIIIE 45
T/Ta, TpeBBIIIAlONINE COpPT-cTaHAapT Oonee yem Ha 10%: panHme — Meteop, JXKuryneBckuii, AHTOHWHA;
cpenHepannue — Camba, ApnekuH, baOymka, TyneeBckuii, KemepoBuanun, Cado; cpemnecmnensie —
Conneunsrii, lOrama, Bemmkan, ®apoput, Bacwmiek; cpenmeno3guauit — Tanmro. Jlanaple copta
XapaKTepu3yloTcs BBICOKOH ToBapHOCTHIO (10 96%). IloBbImeHHOE conepxanue Kpaxmana (cBeimie 18%)
oTrMeueHo y coptoB Tanro, CapoBckuii, AHTOHMHA, lOrana. [1o BKycOBBIM KauecTBaM BapeHOTO KapToders
¢ omeHkoi Oonee 8 OammoB BeyIemuMCh coprta JKuryneBckuit, CapoBckuii, Bupax, Matymika, Apiekus,
Bacwek, KemepoBuanus, 3matka, Tanro. Bece copTa IMEIOT HE TEMHEIOIIYIO MSIKOTH ITOCTIC BapKH.

P. 45

NEW PERSPECTIVE RUSSIAN POTATO VARIETIES
FOR NORTH-WEST REGION OF THE RUSSIAN FEDERATION
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Potato is cultivated in all 12 agroclimatic regions of the Russian Federation and it is one of the most
important food crops. The results of a three-year study of 35 varieties created in different regions of Russia
are presented in the article. A comparative assessment is made with standard varieties zoned in this region.
Varieties with increased indicators were distinguished: productivity, marketability, starch content, taste of
boiled tubers. The studies were conducted in 2016-2018 at the Pushkin experimental fields VIR (St.
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Petersburg). According to the results of a comparative study, the productivity of the studied varieties varied
significantly depending on the year. In 2016-2017 due to the abundance of rainfall in July-August, the yield
of most varieties was lower or at the level of standard varieties. Regardless of weather factors, the following
varieties had stable yields: Meteor, Guliver, Antonina, Lux, Irbitsky, Tanay, Kemerovochanin, Gusar,
Kolobok, Zlatka. In different ripeness groups, varieties with potential yields of more than 45 t/ha were
identified, exceeding the standard variety by more than 10%: early ones - Meteor, Zhigulyovsky, Antonina;
mid-early - Samba, Arlekin, Babushka, Tuleyevsky, Kemerovchanin, Safo; mid-season - Solnechny,
Yugana, Velikan, Favorit, Vasilyok; medium late - Tango. These varieties are characterized by high
marketability (up to 96%). The increased starch content (over 18%) was observed in the tubers of varieties
Tango, Sarovsky, Antonina, Yugana. On taste quality of boiled potatoes with an assessment of more than 8
points were distinguished varieties Zhigulyovsky, Sarovsky, Virazh, Matushka, Arlekin, Vasilyok,
Kemerovochanin, Zlatka, Tango. All varieties have a non-darkening flesh after cooking.

C.50

MOHMTOPHHI TJIEN - IOTEHIUAJIBHBIX IEPEHOCYUKOB BUPYCOB
IPU BHIPAIIUBAHUU MEPUCTEMHOI'O KAPTO®EJISI B JEHUHITPAJICKOM OBJIACTH

Kanpunat cenbckoxo3saiicteenHbix Hayk A.H. KOHOHEHKO
(denmepanbHOE TOCYAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BRICIIICTO 00pa30BaHUS
«Cankr-IleTepOyprckuii rocyJapcTBEHHBIN arpapHbIii yHUBEpCHTET», e-mail: kan1910@yandex.ru)
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196601, Poccutickas denepanust, Cankr-IletepOypr, r. [lymkun, [Terepoyprckoe mocce, 1. 2

Kniouesvie cnosa: cemennoit kapmodghpens, mis, upycol, MORUMOPUHZ, HCEIMbLE TOBYUIKU

OnHuM U3 IIIaBHBIX (aKTOPOB, OTPAHMYMBAIOLINX MTOJyYCHHE BBICOKMX YpOXKaeB KapTodens, B TOM
YHCcJIe CEMEHHOTO, SIBJIAIOTCSI BUPYCHBIE Oosie3HH. PUTOBUPYCHI CHIDKAIOT NMPOAYKTUBHOCTH PACTCHUH, BBI-
3BIBAIOT UX BBIPOJKACHUE M CO3/IAIOT PEANBHYIO YIPO3y sl CEMEHOBOJICTBA KapTodens He TolbKo B Poccun,
HO ¥ Mupe B meaoM. OZHUMH M3 OCHOBHBIX NEPEHOCUMKOB BUPYCOB KapTOQens SBIAIOTCS TIH (OTpAn
Homoptera, cem. Aphididae). Taxue 007e3HH, KaKk MOPUIMHHUCTAS W TMOJI0OCYaTasi MO3aWKH, CKpyYHBaHUE U
3aKpy4YMBaHUE JTUCTHEB M HEKOTOPBIE JIPYTHE, PACIPOCTPAHSIOTCS MPEUMYIIECTBEHHO MM UCKIIOUYUTEIBHO
TIAMU. MHTepec K TsM 00YCIIOBIICH TEM, YTO 3TO HanboJiee 3HauuMas rpymia NepeHOCUYUKOB KaK 110 YUCITY
BugoB (okomo 300), Tak W TO 4YHCTy MepeHOCHMBIX BupycoB (okomo 200). llempto mpoBeAEHHBIX
HCCIICIOBAHNH SBIWJIOCH M3yd€HHE 00IIel KapTHHbI auIHON Harpy3Kd Ha TEPPUTOPUH Yy4eOHO-OIBITHOIO
cama CIIOIAY, wucnons3yeMoild JUIsi BBIpAalIMBaHWS MWHHUKIYOHEW, TIONydyeHHBIX Jaboparopueit
MHUKPOKJIOHAJIBHOTO Pa3MHOXKEHUS KapToders.

IIpencraBneHsl pe3ynbTaTbl MOHHUTOPMHIAa BHAOBOro coctaBa Tieil. s yuéro ¢urtodaros
HCIIONIB30BaHBI KENTHIE cocynbl Mépuke. BeisiBneno 13 BumoB tieit. KomndecTBo Tieit ObUTO pa3IUvHBEIM B
3aBHCUMOCTH OT PACIIOJIOKEHHS JIOBYIIEK. bombmmas yacTe ocoOeil, MOmaBIIMX B JIOBYIIKH, OTHOCHTCS K
Bunam Rhopalosiphum padi L. (31,0%) u Rhopalosiphum insertum Walk. (15,4%), octanbHbie BUIBI ObLTH
MIPEACTABIICHB eMMHUYHBIME 3K3eMIuisipamu. [lepeiMu (01.07.19) mosBmimchk ocobu Anoecia corni F.,
Aphis grossulariae Kalt., Aphis idaei Van der Goot, Cryptomyzus galeopsidis Kalt. u Rhopalosiphum padi L.

Heobxomum eXerofHblii MOHUTOPUHI YHCJICHHOCTH TJIEH NPH BBIPAIIUBAHUM MEPUCTEMHOIO
KapTodens 1 CBOEBPEMEHHOIO IPOBEACHUS 3aLIUTHBIX MEPOIIPUSITHH.
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One of the main factors limiting the receipt of high yields of potatoes, including seed, are viral
diseases. Phytoviruses reduce the productivity of plants, cause their degeneration and pose a real threat to
potato seed production not only in Russia, but also in the world as a whole. One of the main carriers of
potato viruses are aphids (order Homoptera, family Aphididae). Diseases such as wrinkled and banded
mosaics, twisting and twisting of leaves, and some others, are spread predominantly or exclusively by
aphids. Interest in aphids is due to the fact that this is the most significant group of carriers both in the
number of species (about 300) and in the number of transmitted viruses (about 200). The aim of the research
was to study the general picture of the aphid load on the territory of the training experimental garden of St.
Petersburg State University of Agriculture, used for minitubers growing obtained by the laboratory of
microclonal propagation of potatoes.

The results of the aphids species composition monitoring are presented. To account for phytophages,
the yellow vessels of Merike were used. 13 species of aphids were identified. The number of aphids was
different depending on the location of the traps. Most of the trapped individuals belong to the species
Rhopalosiphum padi L. (31.0%) and Rhopalosiphum insertum Walk. (15.4%), the remaining species were
represented by single specimens. The first (07/01/19) appeared individuals Anoecia corni F., Aphis
grossulariae Kalt., Aphis idaei Van der Goot, Cryptomyzus galeopsidis Kalt. and Rhopalosiphum padi L.

Annual monitoring of aphid abundance is required during the cultivation of meristemic potatoes and
seasonal implementation of protective measures.
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Kniouegvie cnosa: 3auwquuiennwlil cpyHm, momam, o0zypey, MeNIUYHAA Oe0KPbLIKA, MUKPOOUOI0ZUUECKUEe
npenapamaul

[IpoBeneHo uzyuenue OMOJOTUUECKOHN 3PPEKTUBHOCTH MUKPOOHUOIOTHYESCKHUX TPENapaToB DHTOMUT
BB, K u Oatomut BT, I1 Ha uMaro v TUYMHOK TEIUTUYHOM OenokpwuTkU Trialeurodes vaporariorum Westw.
Ha TOMaTe W Oryple 3allMIEHHOTO TPYHTa B YCIOBHSIX IUICHOYHBIX TeIUTHAIl JIEHWHTpaackod oO6imacTw.
IIpenapatel co3MaHBI HA OCHOBE TPaMIIONIOKHUTEILHON, criopooOpasytomelt 6akrepun Bacillus thuringiensis
(OuTomut BT, I1) u suToMonarorenHoro rpuda Beauveria bassiana (Quromut BB, X). Outomut BT, I1
HCCIeIoBalIM HopMax mpuMmenenus 2,0 kr/ra u 2,5 kr/ra, Duromut BB, X — 3,0 n/ra. DtanoHoM ciyxui
WHCEKTHIH U3 Kiacca HeoHnkotuHOonmoB Umumop, BPK (200 r/n mMmmmakionpuaa) B HOpMe TPUMEHEHUS
1,5 n/ra.

YCTaHOBJICHO, YTO MUKPOOHMOJOTHMYECKUE TMpenapaThl Cepuu ODHTOMUT Ha (OHE YMEPEHHOTO
Pa3BUTHS TEIUTMYHOU OEJIOKPBIIKKA MOTYT CAEPKHBATH pa3BUTHE QuUTOdara Ha MpPOTsHKEHUU 14 CYyTOK HUXKe
IIOPOTOBOTO YPOBHS Ha TOMAaTe M OTypIle MPH OJHOKPATHOW 00paboTKe B IUNIEHOUHBIX Terumnax. Hambomee
BBICOKHE PE3yJIbTaThl OMOJIOTHUECKOM 3PPEKTUBHOCTH OBUIM MOJTyYEHBI MPU UCIONB30BaHUN DHTOMHTA BT,
I1 B HOp™Me mipumenenus 2,5 kr/ra u Duromuta bB, K — 3,0 n/ra. bonee ymoOHoi st pabOTHI ObLIa JKUIKAS
dbopma storo mpemapara. [lo cBoelr 3(DPEKTHUBHOCTH MHUKPOOHMOJIOTHYECKHE IIpermapaThl HE YyCTyIaad
XUMUYIECKOMY ATaJIOHY.

[MomydeHHbIe pe3yNbTAaThl TO3BOJSIOT CHENATh BBIBOJ, YTO MHKPOOHMOJIOTMYECKHE IMperaparhbl
Ouromut BT, I1 u OuTomur BB, XK npeacTaBisioT mpakTUYeCKUd UHTEPEC AJA NaIbHEHIIEro U3y4eHHUs C
LEJBI0 PACHIMPEHUS] acCOPTHMEHTa OHMOJIOTHYECKHX CpPEACTB OOpBOBI C TEIUIMYHOW OENOKPBUIKOH Ha
OBOIIHBIX KyJIbTYpax 3alIUIIEHHOTO TPYHTA.

P.56
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The biological effectiveness of the microbiological preparations Entomit BV, F and Entomit BT, P
was studied on the imago and larvae of the greenhouse whitefly Trialeurodes vaporariorum Westw. on a
tomato and a cucumber of protected soil in the conditions of film greenhouses of the Leningrad region. The
preparations are based on the gram-positive, spore-forming bacterium Bacillus thuringiensis (Entomit BT, P)
and the entomopathogenic fungus Beauveria bassiana (Entomit BV, G). Entomite BT, P investigated the



AHHOTALUHU 205

application rates of 2.0 kg / ha and 2.5 kg / ha, Entomite BV, W - 3.0 1 / ha. The standard was an insecticide
from the class of neonicotinoids Imidor, VRK (200 g / | imidacloprid) with a normal application of 1.5 1/ ha.

It was established that microbiological preparations of the Entomit series against the background of
moderate development of the greenhouse whitefly can inhibit the development of the phytophage for 14 days
below the threshold level on tomato and cucumber with a single treatment in film greenhouses. The highest
biological effectiveness results were obtained when using Entomite BT, P in the normal application rate of
2.5 kg / ha and Entomite BV, W - 3.0 1 / ha. The liquid form of this preparation was more convenient for
work. In their effectiveness, microbiological preparations were not inferior to the chemical standard.

The results obtained allow to conclude that the microbiological preparations Entomit BT, P and
Entomit BV, Zh are of practical interest for further study with the aim of expanding the range of biological
agents for controlling whiteflies population in greenhouses.

C.62

BJIMAHUE MUKPOQJIEMEHTOB HA UHTEHCUBHOCTDb ®OTOCHUHTE3A
N OINTAJEHUA IIVIOJOIJIEMEHTOB XJIOITYATHUKA
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Knioueswvie cnosa: pomocunmes, xnopogunn, copma xnonuamuurka, RUZMEHmM, TUCMbs, N1000/IEMEHNLb

ABTOpaMHU BBISBJICHO, YTO C TOBBIIICHHEM YPOBHS MHUHEPANbHOTO MHTAHUS YCHUIUBACTCS
WHTEHCHBHOCTh (poTocuHTe3a. CleyeT OTMETHTh, YTO BBICOKas (DOTOCHHTETHYECKas IesATeNbHOCTh
pacTeHW B HavambHOH (paze pa3BUTHS XJIOMYATHHWKA XapakTepHa copTam Hamanran-34 m byxapa-102, a
Hu3kas — copty Oman. [TogoOHas ke 3aKOHOMEPHOCTH 110 MHTEHCUBHOCTH (DOTOCHHTE3a COXPaHSETCS U B
nepuoAbl OyTOHHM3AIMK U [IBETEHUs xyondaTHhka. OaHako B a3y I[BETCHUS WHTCHCUBHOCTH ()OTOCHHTE3A,
0COOCHHO TIpU BHECEHWH BBICOKHX [103 yIOOpEHMIA, YCHINBAETCS B JIMCThsIX cOpTOB byxapa-102 u Oman,
YeM B JUCThIX copTa Hamanran-34.

C moBHINIEHUEM 103 MUHEPAIBHBIX yA00peHuit oT NagoP120Keo 10 N3ooP130Koo KT/ ra HHTEHCUBHOCTH
(dhotocuHTE3a Takxke moBeimaerca. OXHAKO MPHU JajdbHEWUIIEeM YBEIHYSHHH HOPM MHHEPAIBHBIX YI0OpeHUH
110 NaooP240K 120 KT/ Ta HTHTEHCUBHOCTH (DOTOCHHTE3a MOBBIIIAETCS HECYIIECTBEHHO, BUIUMO, BEICOKHE HOPMBI
MUHEPATbHBIX YIOOPEHUH XOTS U MOBBIMIAKT COJCPKAHKE XJIOPO(UIIIA B JIMCThIX XJIOMYATHUKA, HO TPU
(hoTocuHTE3€ pacTeHUH BKIFOYAIOTCS MUHIMAIbHBIE KOJIIMYECTBA.

Hcnonp30BaHNe MHUKPORJIEMEHTOB MeIM W OOpa B COCTaBe a30THBIX YAOOPEHWH TPH Pa3iIHIHBIX
YPOBHSIX MUHEPaJbHBIX ynoOpeHuii B (haze 2-3 HACTOAIIMX JIMCTHEB OKa3aJio CYIISCTBCHHOE BIIMSHUE Ha
coJiepkaHue XJI0po(uIa B JIUCTHAX Pa3IMYHBIX COPTOB XJIoMuaTHUKA. HaunHas ¢ OyToHHM3amMu, 0COOCHHO
¢ ¢a3pl mBEeTEeHUs, Mellb U OOp IMOBBIMIAIOT COACPKAHUE XJIOPO(PHIUIA B JUCTHSIX BCEX HM3YYaeMbBIX HaAMHU
COpTOB, 0cOOeHHO copToB byxapa-102 m OMan. AHaJOTHYHEIE TaHHBIE TIOTYYEHEI U B TIOJICBOM OITBITE.

Takum 00pa3oM, ¢ TOBBIIICHUEM 103 MUHEPAILHBIX YI00peHUH B (pa3zax OyTOHM3AIMHU M LBETCHUS
YBEIMYMBACTCA COAEpKAaHWE XJIOpohWia B JHCTHIX BCEX H3y4aeMBIX COPTOB, U OCOOCHHO y COPTOB
byxapa-102 u Oman. Pe3ynbTaThl, TONYYCHHBIC IO M3YUYEHHUIO BIUSHHUSA 103 MHUHEPATBHBIX yIOOpPCHHHA U
MHUKPO3JIEMEHTOB, CIIOCOOCTBOBAIM YMEHBIIICHHUIO ONaICHHS TUI0I03JIEMEHTOB U YBEINUICHUIO YPOKAWHHOCTH
xJyionuaTHUka Ha 15-20% B 3aBUCMMOCTH OT COPTOBBIX OCOOEHHOCTEH.
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The authors revealed that with an increase in the level of mineral nutrition, the intensity of
photosynthesis increases. It should be noted that the high photosynthetic activity of plants in the initial phase
of the development of cotton is characteristic of the varieties Namangan-34 and Bukhara-102, and low - the
variety Omad. A similar pattern in the intensity of photosynthesis persists during periods of budding and
flowering of cotton. However, during the flowering phase, the intensity of photosynthesis, especially when
high doses of fertilizers are applied, increases in the leaves of Bukhara-102 and Omad varieties than in the
leaves of Namangan-34.

With increasing doses of mineral fertilizers from N 200 P120 K60 to N 300 P180 K90 kg / ha, the
intensity of photosynthesis also increases. However, with a further increase in the rates of mineral fertilizers
to N 400 P240 K120 kg / ha, the intensity of photosynthesis does not increase significantly, apparently high
norms of mineral fertilizers although they increase the chlorophyll content in cotton leaves, but minimal
amounts are included in plant photosynthesis.

The use of trace elements such as copper and boron in the composition of nitrogen fertilizers at
various levels of mineral fertilizers in the phase of 2-3 real leaves, had a significant impact on the
chlorophyll content in the leaves of various varieties of cotton. Starting from budding, especially from the
flowering phase, copper and boron increase the chlorophyll content in the leaves of all the varieties studied
by us, especially Bukhara-102 and Omad. Similar data were obtained in the field experiment. Thus, with an
increase in the doses of mineral fertilizers in the budding and flowering phases, the chlorophyll content in the
leaves of all studied varieties increases, and especially in the varieties Bukhara-102 and Omad.

The results obtained by studying the effect of doses of mineral fertilizers and microelements
contributed to a decrease in the fall of fruit elements and an increase in cotton productivity by 15-20%,
depending on varietal characteristics.

C. 69
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IIPU UCIIOJIb30OBAHUU BUOIIPEITIAPATOB
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Kniouesvie cnosa: nwenuya, 20pox, 003vl a3omuvlx y0oOpeHuil, Guonpenapamol, CMEUIAHHBIE NOCEBbL, NPUPOCH
ouomaccol

Ha ocHoBanmy nccie0BaHmA, MPOBOJIUMBIX B YCIOBHSX MOJIEBBIX OMBITOB HAa CeBepo-Boctoke PO,
YCTaHOBJICHO, YTO PACTCHMS IIICHUIBI W TOPOXa B OJHOBHUIOBBIX M CMEIIAHHBIX IMOCEBAX IO-PA3HOMY
pearupoBajiy Ha BO3pACTAIONIME JI03bl a30THHIX YA0OpeHuWil. buomnpemaparpl, mpUMEHsSEMbIC KakK IS
3IIAKOBBIX pacTeHWH (TIIEHUIBI), TaKk W Ui 0O0OBBIX (ropoxa), obecreywBaiv OOJbIIee HAKOIUICHHE
Oromacchl pacTeHHd, 4eM 0e3 MHOKyIsImU. [IpudeM 3Ta 3aKOHOMEPHOCTh MPOCICKUBAIACH MPAKTHUECKH
1o BceM (hazaM BereTallMM W Ha YPOBHE Pa3HBIX 1103 MPUMEHICMBIX a30THBIX yI0OpeHHid. bosbIime TeMibl
HAKOIJICHUS] OMOMAacchl pacTeHWi u Oojee 3HAYMMBIC TMOKa3aTedd HAONMIOJAaINCh HA BapHaHTax C
WCTIOJIb30BaHHEM CMEIIaHHBIX MOCAIOK (IMIIEHHUIIA+TOPOX), YeM B OJHOBHJOBBIX MMOceBaX. [IpH 3TOM Kak
WHOKYJISIIMS CeMsiH OWompernaparaMd, TaK W BO3PACTAIONIUE 03Bl a30THBIX YJIOOPCHUN NPUBOIWINA K
MOBBIIIICHUIO HAKOIUICHWsI Owomacchl pacteHui. COOTHOIIEHHE OMOMacChl HW3y4aeMbIX KyJIbTYp B
CMEIIaHHBIX TMOCeBaxX Mo ()a3aM BereTally MOKA3bIBACT, YTO TEMITbl ¢€ HAKOIUICHHS Ha pPa3HbIX (azax
OHTOTEHE3a 3HAYUTENILHO PA3JIMYarOTCs. [lOBBINICHHE HAKOMJICHHMsS OMOMAacChl B YCJIOBUSX CMEIIAHHBIX
[IOCEBOB HAJ] OJTHOBHJIOBBIMH TOCEBAMU MOXXHO OOBACHHUTH 3()(QEeKToM CHHEprusma, 00eCICUHBAFOIIAM
YCTOWYMBOCTh OMOCHCTEM B YCIOBHUSIX €CTECTBEHHBIX (DUTOIICHO30B.

P. 69
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Based on three years of research conducted in field experiments in the North-East of the Russian
Federation, it was found that wheat and pea plants in single-species and mixed crops reacted differently to
increasing doses of nitrogen fertilizers. Biological preparations used for both cereals (wheat) and legumes
(peas) provided a greater accumulation of plant biomass than without inoculation. Moreover, this pattern was
observed in almost all phases of vegetation and at the level of different doses of nitrogen fertilizers used.
Higher rates of plant biomass accumulation and more significant indicators were observed in variants using
mixed plantings (wheat+peas) than in single-species crops. At the same time, both inoculation of seeds with
biological products and increasing doses of nitrogen fertilizers led to an increase in the accumulation of plant
biomass. The ratio of the biomass of the studied crops in mixed crops by vegetation phases shows that the
rates of its accumulation at different phases of ontogeny differ significantly. The increase in biomass
accumulation in mixed crops over single-species crops can be explained by the synergistic effect that ensures
the stability of biosystems in natural phytocenoses.

C.76

OIIEHKA BJIMSTHUS HOBBIX BUJIOB YIOBPEHU HA PANOHUPOBAHHBIE COPTA
KAPTO®EJISI OTEYECTBEHHOM CEJIEKIIUU B YCJIOBUSIX CEBEPO-3AIIAJIA P®D
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Knrouesvie cnosa: kapmodgpens, kiyonu, Komniexkcnvie yooopenus, Xxeaamol

OmHUM W3 METOIOB COBEPLICHCTBOBAHUS ArpOTEXHHKH BBIPAIUBAHUSA KapTo(dens SBIsSeTCS
IIPUMEHEHUE KOMIUIEKCHBIX BOAOPACTBOPUMBIX X€JIATHBIX ynoOpeHuid. Comepxaliecs B TaKUX yI00pEHHIX
MHUKPO3JEMEHTHI IMEIOT XeNaTHYI0 (hopMy, KOTOpasi CriocoOCTBYeT UX ObICTPON YCBOSIEMOCTH Y PAacCTeHUH U
CHOCOOCTBYET MOBBIMICHUIO YPOKAHHOCTH M KadecTBa MPOAYKIMH. B cTaThbe mpeacTaBlieHBl Pe3yJbTaThl
WCCIIEIOBAHUS BO3ICUCTBUSI KOMILIEKCHOTO MUHepanbHOTO yao0penus ['pun-I'o 18-18-18+1,3MgO-+mukpo
u mukpoyaoopennst Pekconmun ABC Ha poct u pa3BuTre pailoHHpOBaHHBEIX 0 CeBepo-3anagHoMy peruoHy
P® coproB kapTodens ¢ pazIMYHBIMH CpOKaMu co3peBaHus. B ombiTe mcciaenoBaiuck 9 coptoB mo 3
rpyniiaM CKOpPOCHENOCTH: paHHecnenble: Yapout (oyeHb paHHMH), Ynada, Pex Ckaprnert; cpenHepaHHue:
lama, EmmzaBera, Ilamsatm OcumoBoii; cpemnnecnensie: ABpopa, Kackan, Jlagoxckwmii. OOpaboTka
ynoOpeHusIMH TPOM3BOJMIACE B 2 JTama: mpeanocaaodHas oOpaboTka KiyOHeW BOIHBIM DPacTBOPOM
npenapara Pexconun ABC u BHecenue ['pun-I'o 18-18-18+1,3MgO-+Mukpo no gocTuskeHuu BexonoB 10 M.
KoHmeHTparust BHeceHHUs yIOOpPEHHH Mpesmoaraia CiaeAylome BapHaHThl: KOHTPOJIb (0e3 yAoOpeHwid),
50% xonuentpamust 1 100% (pexoMeHayeMasi) KOHIIEHTpaLUs MIPUMEHAEMBIX IpenapatoB. [IpousBoaumcs
OMoXMMHYECKHI aHaIu3 KiyOHeH KapTodess Ha OnpeAesieHue KOJIMYECTBA CYXOro BEIIECTBa, COACpKaHUE
Kpaxmalia 1 HUTPaTOB.

[To pesynmpTaTam oOmbITa OBUIO BBISIBIICHO IOJOKHUTEIbHOE BiUsHHUE ymoOpenus ['pua-I'o 18-18-
18+1,3MgO+muxpo u Mukpoynoopenus Pexconnn ABC Ha ypokailHOCTh U Ka4eCTBO UCCIIENYyEMbIX COPTOB
kaptodens. Bece uccnenyemsle copra 1Mo COAEPKaHUIO HUTPATOB HE MPEBBILIAIOT MPENEIBHO OITyCTUMOMR
KOHIIEHTpauu. Jlydiiye nokas3aresy no yposkailHOCTH OTMEYEHB! y TPYIIIbl PAHHECIIENBIX U CPEAHEPaHHUX
COPTOB. BBISBICHO MOBBILNIEHHE COAEPKAHHMS KpaxMaia M CyXOro BellecTBa B KIyOHSX Kaprodems npu
npUMeHeHuN ynoOpeHuil. ONBITHBIE CpeTHECIeNble COpTa HE MOKa3ad 3HAYMTENBHBIX Pe3yJbTaTOB II0
YPOKallHOCTH, YTO MOXET OBbITh CBS3aHO CO CPOKaMHM BHECEHHs U KOHIEHTPALeH MCIIOIb3yEeMbIX
Iperaparos.
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One of the methods for improving the agricultural technology of growing potatoes is the use of
complex water-soluble chelate fertilizers. The trace elements contained in such fertilizers have a chelated
form, which contributes to their rapid digestibility in plants and helps to increase yield and product quality.
The article presents the results of a study of the impact of Green-Go complex mineral fertilizer 18-18-18 +
1,3MgO + micro and microfertilizers Rexolin ABC on the growth and development of potato varieties zoned
in the North-Western region of the Russian Federation with different ripening periods. In the experiment, 9
varieties were studied in 3 early maturity groups: early ripe: Charoite (very early), Udacha, Red Scarlet;
Medium early: Gala, Elizaveta, Pamyati Osipovoi; mid-season Aurora, Cascade, Ladozhsky. Fertilizer
treatment was carried out in 2 stages: pre-planting treatment of tubers with an aqueous solution of Rexolin
ABC and the application of Green-Go 18-18-18 + 1.3MgO + micro after reaching 10 cm seedlings. The
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concentration of fertilizer application suggested the following options: control (without fertilizers), 50%
concentration and 100% (recommended) concentration of the drugs used. A biochemical analysis of potato
tubers was carried out to determine the amount of dry matter, the content of starch and nitrates.

According to the results of the experiment, a positive effect of Green-Go fertilizer 18-18-18 +
1.3MgO + micro and micronutrient Rexolin ABC on the yield and quality of the studied potato varieties was
revealed. All the studied varieties do not exceed the maximum permissible concentration in terms of nitrate
content. The best yield indicators were observed in the group of early ripe and medium early varieties. An
increase in the content of starch and dry matter in potato tubers with the use of fertilizers was revealed.
Experienced mid-season varieties did not show significant results in yield, which may be due to the timing of
application and the concentration of the preparation used.

C.82

JIEUCTBUE U IIOSZJIEIIEFICTBHE OPTABHUTA U BUO3EMA HA YPOXKAMHOCTDH
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UccnepoBanust npoBoaunu B 2017-2019 rr. B moJieBBIX YCIOBUAX HAa MajoOM OIBITHOM IOJE
CII6GI'AY B 3BeHe ceBo0oOOpoTa Kabayok — KapTodens — MIIeHHuNa spoBas. M3ydyann BIUsSHUE OpraBuTa U
0uo3eMa Ha ypoXaWHOCTh M KauecTBO KyJbTyp. Pe3ynpTaTel uccienoBaHUN CBUAETEILCTBYIOT O TOM, YTO
Oonee 3¢ hexTUBHBIM OB BApHAHT C MPUMEHEHNEM OPraBHUTa Kak Ha (poHe MUHEpATbHBIX yIOOPEHUH, TaK 1
0e3 ux BHeceHus. B ron BHeceHHs ynoOpeHHI MakcUMalbHAs ypoXalHOCTh Kabauka ObLIa MOJTydeHa MpH
BHECCHHMH OpTraBHTa M cocTaBuia 54,2 1/ra, uro Obuto Ha 7,0 T/Ta GOMNBIIE, YeM TPH BHECCHHH OHO3eMa.
JeiicTBre opraBuTa Ha OHE MUHEPAIBLHBIX YAOOPEHUI YBEIUYMIO YPOKaHHOCTh MO OTHOLICHUIO K (OHY
Ha 27%, O6uozema Ha 16%. B mepBbIii TOX MOCHEACHCTBHS B BapHaHTaX C HCIONB30BAaHHEM OpraBHTa U
Ouo3ema yBenuyeHue ypokaiiHoctu kaprodens coctaBuio 10-11%. BeisBIeHO MONOXKHUTENbHOE BIHSHUE
COBMECTHOT'O HCIIOJIb30BaHUSI OpraBUTa Ha (POHE MUHEpPAIBHBIX ynoOpeHuid, nmpubaBka coctaBuia 31% K
¢ony. B Bapuante Ouoszem + (on mpubaBka Obia 15%. Ha BTOopoi#l Toj mociemeicTBus NpuOaBKa
YPOKailfHOCTH SIPOBOH MILEHUIBI B BapHaHTax ¢ opraButoM coctasuia 10-11% mo oTHomeHuo x ¢oHy, ¢
6mozemMoM — 5-7%. B ron BHeceHus ynoOpeHnid HaOIIIOJaNICS TOBBIIIEHHBIN YPOBEHb COAEPIKaHNS HUTPATOB
B Kabaukax BO BCEX BapHAHTaX ¢ BHECEHHEM MUHEpaIbHBIX y10OpeHuii, Ho He npessimaromuit [T/IK.
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The research was carried out in 2017-2019 in the small experimental Saint-Petersburg State
Agrarian University field. The selected crop rotation model was "zucchini — potato — spring wheat". The
effect of orgavit and biosem on yield and quality of crops was studied. The research results indicate that
more efficient variant was that one with the use of orgavit as on the background of mineral fertilizers as well
as without their inclusion. In the year of application of fertilizers, the maximum yield of zucchini was
obtained when applying orgavit and amounted to 54.2 t/ha, which was 7.0 t/ha more than when applying
biosem. The effect of orgavit on the background of mineral fertilizers increased the yield relative to the
background up to 27%, and the biosem up to 16%. In the first year of aftereffect the options using orgavit
and bisem increase in the yield of potatoes amounted to 10-11%. The positive effect of joint use of orgavit
on the background of mineral fertilizers was revealed, the increase was 31% to the background. In the
biosem + background variant, the increase was 15%. In the second year of aftereffect, the increase in spring
wheat yield in the variants with hardboard was 10-11% relative to the background, with biozem — 5-7%. In
the year of application of fertilizers, there was an increased level of nitrate content in zucchini in all variants
with the introduction of mineral fertilizers, but not exceeding the TLV.

C. 88

JTUHAMMKA HAKOILUIEHUSA KAJIMUS, IMHKA U PTYTHU MNIIEHUIIEN ITPU U3MEHEHUA
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Kanmunar 6uonornyeckux Hayk M.A. EOPEMOBA

(denepanpHOE TOCYAAPCTBEHHOE OIO/KETHOE 00pa30BaTENIbHOE YUPEKACHNE BBICIIIETO 00pa30BaHMUS

«CankT-IleTepOyprckuii ToCy1apCTBEHHBIN arpapHbIi YHUBEPCUTET», e-mail: marina_efremova@mail.ru)
Acmmpant A.A. JIOXMATOBA
(DenpepanbpHOE TOCYJApCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE yUpekAeHHE BhIcIIero oOpa3zoBanus « CaHKT-
ITetepOyprckuii ToCcy1apCTBEHHBIN arpapHbI YHUBEPCUTET», e-mail: anastasiia.lokhmatova@gmail.com)
AcmmpanTt B.B. MUTPOD®AHOB
(PenepanbpHOE TOCYJapCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEkKASHHE BBICIIET0 00pa30BaHUs
«Cankr-ITerepOyprckuii rocy 1apcTBeHHBIH arpapHbIil yHUBEpCUTET», e-mail: v-123@yandex.ru)
196601, Poccutickas deneparus, Cankt-IletepOypr, r. [Tymkun, [TerepOyprckoe mocce, 1.2

Kniouesvie cnosa: pmyms, kadmuil, yuHkK, nueHuya, MuUKpoouonpenapam, yoeabHasa CKOpoCms pocma, y0envHas
CKOPOCHIb 8bIHOCA ITIEMEHMO06 PACEHUAMU, NOY6A

B BereTanMoHHbBIX OINbBITaX BRIPAIIUBAIM MIIEHUILY HAa JIEPHOBO-M0A30JMCcTON nouBe ¢ pHkcr 5,76 u
MHUHEPaJIbHOM TEXHOT'CHHO 00Opa30BaHHOM MOYBEHHOM I'PYHTE CO CIa0OLIeTOYHON peakuueit cpeap! (pHic
7,85), UCKYCCTBEHHO 3arpsi3HEHHBIX KaJMHEM, PTYTbl0O U IMHKOM. lIpoBeneHo cpaBHeHME MoKas3aTenei
TUHAMHUKHA HAKOIICHHUS TSDKENBIX METAJUIOB MINEHUIEH M3 MOYBEHHOW Cpe/lbl Ha OCHOBE MAaTeMaTHYEeCKOU
mojnenu, npemioxeHHon B.D. J[puuko. JlMHaMuUKa HAKOIUIEHMS METaUIOB M3 TMOYBBI M TpPYyHTa
paccMaTpuBalIach B YCJIOBUSAX pa3HOW peaklMH NMOYBEHHOW Cpeibl, U3MEHEHUsI KOHLIEHTpalru Zn B MOYBE,
WHOKYJISIIIUY TIOCEBHOT'O MaTepuana OakTepuanbHBIM TpenapatoM MuzopuH. Mexnay Zn nu Cd nposiBunack
KOHKYPEHITUS TIPU TIepexojie U3 JIEPHOBO-MIOI30IMCTON MOYBBI B PACTeHHS NIICHUIBL. BHecenme Zn B
IMO4YBY CIIOCOOCTBOBAJIO CHHIKEHHUIO KOHICHTpaunu Cd B MIICHUIIC 1 YMCHBUICHUIO BBIHOCA 3TOr0 METajljia
pacTeHHsMHU U3 NOYBHI. BimsHue Zn Ha HakoreHune Hg mmmenuneld u3 mouBsl He oOHapykeHo. Ilpu
WHOKYJISIIIUN CeMSH OaKTepHAIbHBIM IIperapaToM MU30pPHH NMPOSBHUIACH TEHIACHINS YBEIWYCHUS MAacCCh
TMIIEHUIIB], YACIbHOW CKOPOCTH pocTa KyJIbTypsl M BbIHOCA Zn u Cd mimeHuIei u3 AepHOBO-TIOA30IMCTOMN
noyBbl. [lpu 3arps3sHEHMU JEpHOBO-MOA30JMCTOW TOYBBHI LUHKOM YZAelbHas CcKopocTh BbiHOca Cd
MIIICHALIEH B AKCMOHEHIIUANBHBINA ero Tepro T OblIa BHIIIE, YeM B KOHTpouie. B mimenurie, mpouspacrapiiei
Ha IMOYBEHHOM TpyHTe, conepkanne Cd B cpeHeM 10 ombITy ObUTO B 1,5 paza MeHbIe, coaepxanue Hg B 2
pasa Oomblie, yeM B pacTeHHAX Ha AEPHOBO-NOA30JHMCTON mouBe. OTMeueHa Oosee BBICOKAs yAENbHas
ckopoctb BeiHOca Cd 1 Hg pacTeHusiMu 13 JepHOBO-TIO30JIMCTON TIOYBBI, Y€M M3 TIOYBOTPYHTA.
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In vegetation experiments, wheat was grown on sod-podzolic soil (pHkci 5,76) and mineral
technogenically formed soil with a slightly alkaline reaction (pHkci 7,85). These soils were artificially
contaminated with Cd, Hg and Zn. A comparison of indicators of the dynamics of heavy metals
accumulation by wheat is made on the basis of the mathematical model proposed by V. F. Drichko. The
dynamics of accumulation of metals from soil was considered under conditions of different reactions of the
soil environment, changes in the concentration of Zn in the soil, and inoculation of the seed material with the
bacterial preparation Mizorin. There was competition between Zn and Cd when uptake by plants from soil.
Adding Zn to the soil helped to reduce the concentration of Cd in wheat. The effect of Zn on the
accumulation of Hg by wheat from the sod-podzolic soil was not detected. When seeds were inoculated
with the bacterial preparation Mizorin, there was a tendency to increase the biomass of wheat, the specific
growth rate of the crop from the sod-podzolic soil. When sod-podzolic soil was contaminated with zinc, the
specific rate of Cd removal by wheat in the exponential period was higher than in the control period. In
wheat grown on technogenically formed soil, the Cd content was 1,5 times lower on average, and the Hg
content was 2 times higher than on sod-podzolic soil. There was a higher specific rate of Cd and Hg
accumulation by plants from sod-podzolic soil than from technogenically formed soil.
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Kniouesvie cnosa: mopganan nousa, npodyKmueHocmev Kyavmyp, yoeiavHas u oéwana cpabomka mopdgha,
MOHOKYIbMYpaA, Ce80000pom, 001201emue mopPhanuka

B craTpe mpencTaBieHsl pe3yabTaThl MOHUTOPHHTA MOIIHOCTH M MacChl CPETHEMONIHON TOppsHOM
MOYBbI MpPH OSCCMEHHOM BO3JIEIBIBAHUM PA3JIMYHBIX CEIbCKOXO3SHCTBEHHBIX KYJIBTYp B YCJIOBHSAX
Kuposckoii o6mactu Ha npoTskeHud 41 roga. [IpuBeneHs! 1aHHBIE TPOAYKTUBHOCTH KYIBTYpP 3a IEPHOJ C
2016 mo 2018 rom Ha ocHOBaHMM HW3MCHECHHS MOIIHOCTH W MacChl TOP(MSHOW ITOYBBI pPACCUUTAHBI
BEPOSTHBIC CPOKU CPabOTKU CPEIHEMOIIHOW TOP(SIHON IMOYBBI TOJ TPEMs PA3IUYHBIMH KYJIbTYPaMHU.
ABTOpaMU  HAIJISITHO — [MOKA3aHO, 4YTO TMPH MPOYUX PABHBIX YCIOBHSX TJAaBHBIM  (PaKTOPOM,
00yCIaBIMBAIOIINM CKOPOCTh CPabOTKU TOP(SIHOM 3ajexu, SBISETCS KOJIMYECTBO OOPaOOTOK TMOYBHI IPHU
arpoOTEXHHUKE BO3JEIBIBAHUS CEIbCKOXO3IUCTBECHHBIX KYJIbTYp. [IpM CpaBHUTEIBHOW OIIGHKE CpPabOTKU
Top(ha ¥ MPOIYKTUBHOCTHU KYJIBTYP IIeJIeco00pa3Ho Ha TOPQSIHBIX MMOYBAX BHIPAIUBATH MHOTOJICTHUE TPABBI,
U OHU JOJDKHBI OBITh OCHOBOW KOPMOBBIX CEBOOOOPOTOB, TaK KakK TPW HMX BO3ICIBIBAHUHA OTMEYAeTCs
MaKCcHMallbHas MMPOAYKTHBHOCTh M MUHUMAaINIbHAsI cpaboTka Topda. Bo3gensiBaHne mponamHeix KyJIbTyp B
CpPaBHCHUU C MHOTOJICTHUMHU TpaBaMu B 1,55 pasza ycTymaeT mo mpoAyKTHUBHOCTH W MPaKTUYECKH B 3 pasza
MIPEBOCXOJUT CKOPOCTh CPaOOTKH TOP(SIHON MOUBHI oA TpaBaMu. [lomarasich Ha MOyYEeHHBIE PE3yJIbTATHI,
aBTOpaMH JaHHOW CTaThW MPOHM3BEACHBI PAcUeTHl MO0 BO3MOXXHOMY CPOKY M MOTEHIIHAIBHOMY cOopy
KOPMOBBIX €IMHHMI[ TPU CPaOOTKH METPOBOW TOJIIU CPEIHEMONIHOW TOP(SIHONH IMOYBBI B YCIOBHSAX
CeBO0OOPOTa. DTU pacyeThl MOKa3aiu, YTO HauOoJiee palliOHAIBHOE COOTHOIICHHE KYJIbTYp (MHOTOJETHUE
TPaBbl; OJHOJICTHUE KYyIBTYPHI; MPOIAIIHBIE KYJbTyphl) B CEBOOOOpOTaxX B ycioBusix KupoBckoit obnactu
spisiercss 75:20:5. DTo COOTHOIIEHWE TIO3BOJUT 3KCIUTYaTHPOBATh METPOBYIO TOJIIY CPEIHEMOIITHON
TOp(hSHOM MMOYBHI HAa IPOTsDKEHUU 149-154 et u exxeroHo noinyvarb okoio 4360 KOpMOBBIX euHMII ¢ 1 Ta.
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The article presents the results of monitoring the capacity and mass of medium-peat peat soil during
permanent cultivation of various crops in the Kirov region for 41 years. The data on crop productivity for the
period from 2016 to 2018 are presented. Based on the changes in the capacity and mass of peat soil, the
probable dates of the release of medium-power peat soil under three different crops are calculated. The authors
clearly demonstrated that, ceteris paribus, the main factor determining the rate of depletion of the peat deposit is
the number of tillage during agricultural cultivation of agricultural crops. In a comparative assessment of peat
working off and crop productivity, it is advisable to grow perennial grasses on peat soils, and they should be the
basis of fodder crop rotation, since when cultivating them, maximum productivity and minimum peat working
off are noted. The cultivation of row crops in comparison with perennial grasses is 1.55 times inferior in
productivity and almost 3 times faster than the rate of production of peat soil under grasses. Relying on the
results obtained, the authors of this article calculated the possible time and potential collection of fodder units
when a meter thickness of medium-thick peat soil was depleted in a crop rotation. These calculations showed
that the most rational ratio of crops (perennial grasses; annual crops; row crops) in crop rotation in the
conditions of the Kirov region is 75: 20: 5. This ratio will allow exploiting a meter-long thickness of medium-
thick peat soil for 149-154 years and receiving annually about 4360 feed units per 1 ha.
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KOJIMYECTBEHHASI U KAYECTBEHHAS OLIEHKA BUOJIOTMTYECKOW AKTUBHOCTH
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Kniouegvle cnosa: Ouonpenapamol, 0u0I0ZUYECKAsT AKMUBHOCHIL HOUGbl, MUKDOMUUEMbl, AKMUHOMUUEHIbL,
ypeasa, uneepmasa

B HacTosimee BpeMs Hallld TEOPETUUECKUE IO3HAHUS O JESITENbHOCTH MUKPOOPTaHU3MOB B IIOYBE U
BBITEKAIOIIME W3 HHUX MPAKTUYECKHE PEKOMEHJAlMM I10 TOBBIIMICHUIO IUIONOPOAMSA TIOYB BCE eIle
OCHOBBIBAIOTCS. HA 3HAKOMCTBE TOJIBKO C HEOOJBLION YacThbl0 MHKPOOHOTO HaceneHUs MouBbl. [loaTomy
H3y4YeHHe OCHOBHOM Macchl OOUTAIOIMX B IOYBAX MUKPOOPIaHU3MOB SIBJISIETCS] BECbMa aKTyallbHOH 3a1aueit
CETOHSIIIHETO AHA, pa3pelIeHue KOTOPOoil IpeacTaBiseT O0bIIoN HHTEPEC ISl TCOPUU U IIPAKTUKH.

B crathbe mnpuBeneHsl [aHHBIE O BIMSHAM OHONpENapaToB Ha OCHOBE AacCOLMATHBHBIX
a30T(OUKCUPYIOINX IPErnapaToB Ha OOLIyI0 OWOJIOTMYECKYI0 M (EpMEHTAaTHBHYIO aKTHBHOCTH IIEPHOBO-
[IOJ30JIMCTON MOYBBI NPH BBIPAIIMBAaHUU SIUMEHS. B pe3ynbTare NpOBEAECHHBIX HCCIENOBAHUI BBISIBICHO,
YTO BHECEHHE OaKTepHaJbHBIX YyIOOpeHHH YBETHMYMBAET OHOTE€HHOCTh MOYBHI (IIEJUTIOJIMTHUECKYIO
aKTUBHOCTB, OOlIee KOJUYECTBO MHUKPOOPTaHHW3MOB, MUKPOMHUIIETOB M aKTHHOMHIIETOB). OTMEUEeHO, 4TO
Ouonornueckasl akTUBHOCTh 3aBHCENa OT BUAA OAKTEPUAIBHOIO IpenapaTta u oT ¢a3bl Pa3BUTUSL PACTEHUH
SYMEHsI. Y CTaHOBJIEHO, YTO YHCIEHHOCTh MUKPOMHIIETOB PE3KO CHIXKAJach K (pase momHO#l crmenocty, a
aKTHHOMHLETOB, HaoOOpoT, Bo3pacTaia. OTMEYeHO, YTO OakTepHajbHbIE TMpenapaTbl 3HAYUTEIHHO
YBEJIUUMBAIOT aKTUBHOCTH ()epMEHTa ypeas3sl — B 0OCOOCHHOCTH MUKpoOuonpenapar Puzoarpun. Brisisieno,
YTO BHECCHHE OaKTepUaIbHBIX IPENapaToB HE OKA3aJI0 BIMSHUS HA aKTUBHOCTH (pepMEHTa MHBEPTA3HI.
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Currently, our theoretical knowledge of the activity of microorganisms in the soil and the resulting
practical recommendations for hanging soil fertility are still based on familiarity with only a small part of the
microbial population of the soil. Therefore, the study of the bulk of microorganisms living in soils is a very
urgent task today, the resolution of which is of great interest to theory and practice.

The article presents data on the effect of biological products based on associative nitrogen-fixing
preparations on the overall biological and enzymatic activity of sod-podzolic soil when growing barley. As a
result of the conducted research, it was found that the application of bacterial fertilizers increases the soil
biogenicity (cellulitic activity, the total number of microorganisms, micromycetes and actinomycetes). It was
noted that the biological activity depended on the type of bacterial preparation and the phase of development
of barley plants. It was found that the number of micromycetes sharply decreased by the full maturity phase,
and actinomycetes on the contrary increased. It is noted that the bacterial preparations significantly increase
the activity of the enzyme urease in particular microbiological preparation Rizoagrin. It was found that the
introduction of bacterial preparations did not affect the activity of the invertase enzyme.
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OLEHKA ITOYBEHHO-KJIMMATHYECKOI'O U DKOJIOI'MYECKOI'O IIOTEHLHAJIA
CEJIbCKHUX TEPPUTOPUI PETUOHA

Acmnupant C.A. BEPXOPYBOB
(PenepanbpHOE rOCyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEkKACHUE BBICIIET0 00pa30BaHUs
«Cankt-IletepOyprckuit Tocy1apCTBEHHBIN arpapHbIi YHUBEPCUTETY, e-mail: agro@spbgau.ru)
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Kniouegvie cnosa: nousenno-kiumamuyeckuii HOMeEHUUA1, IKONA02UA, YCHOUYUEOE pA3GUMUE CEIbCKUX
meppumopuii, pelimunzo6vle OyeHKU, CMpamezuu pa3sumus

YcroiiunBoe pa3BUTHE CEIBCKUX TEPPUTOPUNA — HX CTAaOWIbHAS COIMAIBHO-DKOHOMHYECKAs
MUHAMHKA, YyBEIMYCHHE OOBEMOB TIPOM3BOJICTBA CEIILCKOXO3SIWCTBEHHONW TPOMYKIUU M MOBBIIICHUC
3¢ (HEeKTUBHOCTH OTPACiH B IIEIOM BO3MOXXHO TOJIEKO Ha OCHOBE (DOPMHPOBaHUS WX CTPATETHYECKOTO
IIOTCHIIMAaJa, BaXHEHUITUMH DJIEMEHTAMH KOTOpOro, Hapdaay ¢ PpeCyYypCHbBIMU W TCXHOJOTHYCCKUMU
COCTABIISIIOIIMMH, BBICTYNAIOT ITOYBCHHO-KIUMATHYECKUE U  JKOJIOTMYECKHE XAPAKTEPUCTUKU U
0COOCHHOCTH. BaKHBIM KOHIENTYaIbHBIM AaclieKTOM B 3TOW CBSI3W SIBISETCS OIpENeeHne ypOBHS
CTapTOBBIX BO3MOXKHOCTEH, T.e. 0a30BBIX 3JEMEHTOB IOTEHIMANAa TEPPUTOPUH, WX KOIMYECTBEHHOW H
KadeCTBEHHOM OILICHKU. B wactu BnusHuA MNPUPOAHBIX, IMOYBCHHBIX M DJKOJIOTMYCCKUX IMapaMETpPOB
TEPPUTOPHATLHOIO TMOTCHIMATa MpoOdJIeMa HCCISA0BANACh KpaliHe HEAOCTAaTOYHO, YTO U IMOCIYKUIIO
ITOBOJIOM K ITPOBEJICHHUIO UCCIIEIOBAHUN, PE3yIbTaThl KOTOPOT'O IPUBOASTCS B CTAaThE.

Lenpio uccienoBaHus SBISETCS pa3pabOTKa KPUTEPUEB M OICHOYHBIX TOKa3aTeled MPUPOTHOU U
SKOJOTHYECKON COCTAaBJSAIONUX MOTCHIMAIA CEIbCKUX TEPPUTOPUM U CENBCKOXO3SMCTBEHHBIX YTOIUM,
BIUSIONINX HAa X YCTOWYHBOE pPa3BHUTHE.

[IpenMeToM HACTOAIIETO WCCIENOBAHMS BBICTYNHIN TEOPETHYECKHE W TPAKTHYECKHE AacIeKTHI
(dopMupoBaHusi 0a30BBIX DSJIEMEHTOB TIOTCHIMANA CEIbCKUX TEPPUTOPUH, ONMPEICIAIONUX  UX
CTpaTerndeckue BO3MOXHOCTH. OOBEKTaMH HCCIIEIOBAHUS SBISIFOTCS TEPPUTOPUHU CEIIbCKOXO3IHCTBEHHBIX
palioHOB (CETLCKHUE TEPPUTOPHUH) U OTPACIICBBIC XO3SMHUCTBYIONIHE CYOBEKThHI JIEHHHTpancKoit 001acTH.

OO0s13aTeNbHBIM  YCIIOBHEM, ONPEACISIONMM TEMITBI Pa3BUTHSL CEIbCKHX TEPPUTOPHM, SBISCTCS
OpUEHTAIlMs Ha BKJIIOYEHHUE B OICHKY JIOKAJIHHOTO IMOTEHIMAIa KOJIMYECTBEHHBIX MapaMeTpOB IMPUPOIHO-
KIIMMaTHYECKUX PECypcoB, 0e3 ydeTa KOTOPBIX HEBO3MOXKHO MTOOWUTHCS TapMOHHYHOTO B3aMMOAEWCTBUS
JUYHOCTHBIX W BEIICCTBEHHBIX (HaKTOPOB IMPOU3BOJACTBA, OCOOEHHO B arpapHOM CEKTOpE AKOHOMHUKH.
[Mockonpky anpoOUPOBAaHHOW METOJUKU KOMILICKCHOW OIICHKHM IOTCHIMANa BCE €IIe HET, BO3HUKAET
HACTOSATENBbHASA TMOTPEOHOCTh B YCTPAaHEHWH IAHHOTO Tpodena M, MPEeXIe BCET0, B OTHOIIEHHUH TaKOU
CJIOKHOM IMOYBEHHO-3KOJIOTMYECKUH 4YacTU. B CBA3M € ATUM MpeqIaraeTcss UCIOJIb30BATh PEHTHUHIOBBII
MOJXOJ M OLIEHUBATh TEPPUTOPUM M CHUTyallUd B COOTBETCTBYIOIIMX peWTHHTY Oammax. Ha martepmamax
JlenuHrpancKoi 0o0JNacTH OBUT anmpoOMpPOBaH IAHHBIM TOIXOA W CHIEIaHBl COOTBETCTBYIOIINE pPaCYETHI.
ChopMupoBaHHBI paH)XUPOBAHHBIM PsAJ] TO3BOJSET Pa3MECTUTh CEIbCKHE TEPPUTOPHH C YUETOM
OOCTUTHYTOI'O YPOBHA U ONPCACIUTBCA C KOHKPETHBIMH CTPATETHUAMU HX I[EU'II)HCIZHICI‘O yCTOfI‘II/IBOFO
pa3BUTHSL.
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Sustainable development of rural areas - their stable socio-economic dynamics, increasing
agricultural production and increasing the efficiency of the industry as a whole is possible only on the basis
of the formation of their strategic potential, the most important elements of which, along with resource and
technological components, are soil-climatic and environmental characteristics and features. An important
conceptual aspect in this regard is the determination of the level of starting opportunities, i.e. basic elements
of the potential of the territory, their quantitative and qualitative assessment. Regarding the influence of the
natural, soil, and ecological parameters of the territorial potential, the problem has been studied extremely
insufficiently, which served as a reason for conducting research, the results of which are given in the article.

The aim of the study is to develop criteria and estimated indicators of the natural and environmental
components of the potential of rural territories and agricultural lands that affect their sustainable
development.

The subject of this study was the theoretical and practical aspects of the formation of the basic
elements of the potential of rural areas that determine their strategic capabilities. The objects of research are
the territories of agricultural regions (rural territories) and sectoral economic entities of the Leningrad region.

An obligatory condition that determines the pace of development of rural territories is the orientation
to include in the assessment of the local potential quantitative parameters of natural and climatic resources,
without which it is impossible to achieve a harmonious interaction of personal and material factors of
production, especially in the agricultural sector of the economy. Since there is still no proven methodology
for a comprehensive assessment of potential, there is an urgent need to fill this gap, and, first of all, in
relation to such a complex soil and ecological part. In this regard, it is proposed to use a rating approach and
evaluate territories and situations in points corresponding to the rating. Based on the materials of the
Leningrad region, this approach was tested and the corresponding calculations were made. Formed ranked
row allows you to place rural areas taking into account the achieved level and decide on specific strategies
for their further sustainable development.
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BBICOKHX MOCTW)KCHHH B pasIUYHBIX BHAAX KOHHOTO CIIOPTAa HE JOOUTHCS 0€3 IeIeHANpaBIeHHOTO
TpeHUHra Jomazeil. TPEeHUHI W HCMBITAHUS MOJOJHSKA SBISIOTCS COCTaBHOM YacThlO CEJIEKIIMOHHO-
IUICMEHHOW pa0OThl B KOHHO3AaBOJCTBE W CIIy)KaT JNalbHEWIIMM CPEICTBOM TIOBBINICHUS KavyecTBa
IDIEMEHHOW MPOAYKIIWH, CTISIUAN3alMU 1 O0IIEero Mmporpecca Mmopo JIOMAAe CIOPTHBHOTO HAIIPABICHUS
WCTIONB30BaHusA. llems TpeHWHTa — yKpeIUIeHWe 370pOBhS, oOmee (Qu3ndecKoe pasBUTHE U
COBEpIIICHCTBOBAHKME MPHUPOAHBIX padounx KauecTB. Llenb WCHIBITAHUH — BBISBICHHUE MOTCHIIMATBHBIX
BO3MOKHOCTEH M OLEHKAa YPOBHSI pPa3BUTHUSl ATUX KauecTB y Jowaau. Pe3ynbTaTbl UCOBITAHUN CIIy>KaT
KPHUTEPHUEM OIICHKH TIPOU3BOAIICTO COCTaBa W 0TOOpa MOJIOMHSAKA IS MCIIOB30BAHMS B PAa3IMYHBIX BHIAX
KOHHOT'O CIIOPTa, BOCHPOU3BOACTBA U 3KCIIOPTA.
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B pesynbraTe MpOBENEHHBIX 3aBOJICKWX HCIBITAHUNW MOJIOJHAKA JIOWIAJAed CHOPTHUBHOIO
HaIpaBJICHUsI OBLJIO BBISIBICHO, YTO HE BCE JIOMIAAM, MPECTAaBICHHBIC HA WCIBITAHUSA, TAPMOHUYHBI U
OTBEUYAIOT COBPEMEHHBIM TPEOOBaHMAM I BEPXOBBIX CIOPTUBHBIX Jomianed. OleHKa SKCTepbepa He
TIpEBHIIIajIa oKa3aTes 8 0aUIOB, UTO CBHAETEILCTBYET O HATMYHUN OOJBITIOTO YHUCIa HETOCTATKOB.

3a nmBUTATENBHBIE KadecTBA OOJBIIMHCTBO JIOMIANEH MOMYYMIN BBICOKHE OIICHKH — 8,7-9,5 Oaina,
TaK KaKk OHHM IOKa3ald OTJIMYHBIM IIar, ¢ XOPOILIMM 3aXBaTOM MPOCTpaHcTBAa. HekoTopwie nomanu,
o0JaaBIvie 3aTOPOIUICHHOW, XECTKOW W HENMPOAYKTUBHOM PBICHIO, TONYYHUIN HEBBICOKHE OIEHKH C
KosnebanusaMu ot 5,7 go 7,1 Oaia.

OreHKa NPBDKKOBBIX KAYeCTB Y Jiomaaen 3-x JieT konebanack ot 5,5 mo 8,5 Oanna, a y nomranei 4-x
Jer u crapme — oT 7,2 mo 9,5 Gamma, 94TO CBHIETENHCTBYET O HEAOCTATOYHOW MOATOTOBKE HEKOTOPBIX
JIOIIAICH.
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High achievements in various equestrian sports cannot be achieved without focused training of
horses. Training and testing of young animals are an integral part of breeding work in horse nursery in
general and serve as a further means of improving the quality of horses, specialization and the general
progress of horse breeds for sports use. The purpose of the training is health promotion, overall physical
development and improvement of natural working qualities. The purpose of the tests is to identify potential
opportunities and assess the level of development of these qualities in a horse. The test results serve as a
criterion for assessing the production composition and selection of young animals for use in various
equestrian sports, reproduction and export as well.

As a result of factory tests of young sports horses, it was revealed that not all horses submitted for
testing are harmonious and meet modern requirements for riding sports horses. Assessment of the exterior
did not exceed 8 points, which indicates the presence of a large number of shortcomings.

For motor qualities, most horses received high marks - 8.7 - 9.5 scores, as they showed an excellent
step, with a good capture of space. Some horses with a rutted, stiff and unproductive trot received low marks
with fluctuations from 5.7 to 7.1 scores.

Jumping assessment qualities in horses of 3 years ranged from 5.5 to 8.5 scores, and in horses of 4
years and older - from 7.2 to 9.5 scores, which indicates insufficient preparation of some horses.
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Kniouegvie cnosa: nuenwvl, kopmoseas 6aza, pacmenus, Me0ORPOOYKMUEHOCHMb, HATUHOIOZUYECKUN aAHANU3,
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OnHa W3 OCHOBHBIX 33/1a4 ITYENOBOJICTBA — MOJYYCHUE CHEHM(PUUECKUX MPOAYKTOB: Mela, BOCKa,
MBUIBLEI, MATOYHOTO MOJIOYKA, MPOTIONKCa, MUENUHOro sA1a. B paboTe mpoBoauTcsl aHann3 KOPMOBOM 0a3bl
JUTS pa3BeleHHs T4Yen B ABYX cocedHMX peruoHax Poccuiickoit ®enepamum — bamkoprocrane u
CBepIOBCKO# 00OnacTH. YCTaHOBJIEHO, YTO KOpMOBas 0asza i MPOW3BOACTBA MeAa JOCTATOYHAs, HO
pasnuuaercst Mo I1BeToHocaM. Cample BBICOKHE TMOKa3aTeld MO0 MEAONPOAYKTUBHOCTH HMEIOT B
Bamkoprocrane: cuHsIK 0OBIKHOBEHHBIN (325 kr/ra), myk (285 kr/ra), repanb (192 kr/ra), omyBanuuk (105
kr/ra), moHWK (103 xr/ra); CeepmiaoBckoil oOmactu: ymma cepamenuctHas (100 xr/ra), omyBaHYHK
nekapctBeHHbI (105 kr/ra), kieBep mnom3yumii (100-130 xr/ra). HccnemoBaHusi MaNWHOJIOTHYECKOTO
aHaJM3a MOKa3aJlv, YTO MYEIBI O-Pa3HOMY HCIOJIB3YIOT KOPMOBYIO 0a3y M COOMpPAIOT HEKTap B OCHOBHOM C
OTIpE/IeTICHHBIX BUIOB PACTEHUI, XOTS M BBIABIJI MPHCYTCTBHE MPAKTUIECKH BCEX BHJOB pacTeHH. B mene,
noiydyeHHOM B bamkoprocrane, Ooinble ObUIO CHHSIKA OOBIKHOBEHHOTO M Moiiouas, a B CBepIOBCKON
00JIaCTH TNPEeMMYIIECTBEHHOE CcoJepkaHhue ObI0 3a HEKTapoM CBEpOMTHM BOCTOYHOHM, MaJIMHBEI
OOBIKHOBEHHOW W JUMBI CepaUeNnucTHOW. B bamkupuy B OCHOBHOM IPOW3BOJUTCS IBETOYHBIM MeIl C
mpeoOlalaHieM CHHSAKa OOBIKHOBEHHOTO W MOJOdYas, a WCCIeAyeMbli MeJ, NpPON3BEIACHHBIH B
CBepIyioBCKOl 00nacTu, MmpeAcTaBiseT co0oil MONMMGIOPHBIA IBETOYHBIH MEA C TMPEUMYIIECTBEHHBIM
coJiep)KaHMEeM HeKTapa CBEepOMTH BOCTOYHOH, MaJWHBI OOBIKHOBEHHOH W JIMIBI CEepALETHCTHOW. Takum
o0Opa3oM, 00a permoHa WMEIOT XOPOIIYI0 KOPMOBYIO 0a3y ISl pa3BeACHHS ITUeN, HO OHA Pa3INdaeTcs IO
BeTOHOCaM. KauyecTBEHHBIN cOCTaB Me[a 3aBHCHUT OT KOPMOBOHM 0a3bl M oOmpejaessieTcsi He TOJBKO
pacmnpocTpaHeHHBIMH PACTCHUSMH, HO U IPHOPUTETOM Y€ OTHOCUTEIBHO TE€X WM MHBIX BHJIOB.
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One of the main tasks of beekeeping is to obtain specific products: honey, wax, pollen, Royal jelly,
propolis, bee venom. The paper analyzes the fodder base for breeding bees in two neighboring regions of
the Russian Federation-Bashkortostan and Sverdlovsk region. It is established that the fodder base for the
production of honey is sufficient, but differs in peduncles. The highest rates of honey production are in
Bashkortostan: viper’s bugloss (325 kg/ha), onion (285 kg/ha), geranium (192 kg/ha), dandelion (105
kg/ha), sweet clover (103 kg/ha); Sverdlovsk region: tilia cordata (small-leaved lime) (100 kg/ha),
dandelion medicinal (105 kg/ha), clover creeping (100-130 kg/ha). Study of palynological analysis showed
that the bees differ in the use of fodder and collect nectar mainly from certain types of plants, even though
they revealed the presence of almost all types of plants. In the honey obtained in Bashkortostan was more



218 AHHOTALTUH

viper’s bugloss and milkweed, and in the Sverdlovsk region the predominant content was for nectar of
bunias orientalis (Turkish wartycabbage), raspberry and tilia cordata (small-leaved lime). In Bashkiria
flower honey is mainly produced with a predominance of viper’s bugloss and milkweed, and the honey
produced in the Sverdlovsk region is a polyphlora flower honey with a predominant content of nectar
bunias orientalis (Turkish wartycabbage), raspberry and tilia cordata (small-leaved lime). Thus, both
regions have a good fodder base for breeding bees, but it differs in peduncles. The exact composition of
honey depends on the fodder base and is determined not only by common plants, but also by the priority of
bees relative to certain species
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Penmxuanpuar  sBAsierca HamOonee OS¢ (GEKTHBHBIM METOIOM BHEIPEHHS W3MEHEHUH B
JEeSTeNbHOCTh MPEANPUHUMATENECKAX CTPYKTYp, T.K. 00JazaeT 3KOHOMHUYECKHMH NPEUMYIIECTBAMH II0
CPaBHEHHUIO C HBOJIIOLMOHHBIMM METOJAaMHU DPa3BUTHSA, B YAaCTHOCTH: YBEIMUYMBAET CKOPOCTh BHEAPEHUS
W3MEHEHUH, 3HAYUTEIHHO MOBBINIAET APPEKTUBHOCTD AEATEITHHOCTH IIPENTPHSTHS.

Lenpto wuccnemoBaHust sBisieTcs (QOPMUPOBAHWE METOJOJIOTHH OW3HEC-PEHMHXKMHUPUHTA TIPU
pelIeHnu 3ajad  MPOEKTUPOBAHUS, CO3MAaHUA M OKCIUIyaTallUd 3JIEKTPOTEXHOJOTHYECKHX CHUCTEM,
HCTIONB3YIONINX COBPEMEHHOE dHEprocOeperamiiee CBeTOTEXHUIeCKoe 000pyI0BaHNE.

B panHO# craThe mpemIOKeHA YHUBEpcajdbHash METOMOJIOTHS OW3HeC-WHKUHHUpPWHTAa B cdepe
CO3/1aHusl, JIKCIUTyaTallud WIH PEHHKUHUPUHTA 3JIEKTPOTEXHOJOrHYecKux cucteM. llpemnoskeHo obiree
MaTeMaTHYeCcKoe BBIpOKEHHE I ompelelieHHs mpupocta 3PGeKTUBHOCTH  (QYHKIIMOHUPOBAHUS
KOMMEPUYECKOW OpraHM3alliy TMPH W3MEHEHWH ee Om3Hec-CTPYKTypbl. CdopMynupoBaHbl BHYTPEHHHE WU
BHEIITHUE YCIIOBUS, IPHU KOTOPBIX MPOIECC PEHHKHHUPHHTA HEOOXOJIIM.

[IpennoxxeHHass METOHOJNOTUS anmpoOMpOBaHA HA MpUMEpe MEPEeNpPOCKTUPOBAHHUA IPOLIECCOB
CO3/IaHUs U DKCIUTyaTalliy 00IydaTeIbHBIX YCTAHOBOK ISl TETUTUI] HOBOTO TIOKOJICHUS C HHTEIUIEKTYaIbHON
CUCTEMOI ocBeunBaHUs. Takye TeTIUIIBI TTO3BOJISIOT BEIPALUBATE OBOIM KPYTJIOTOIUYHO.
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Reengineering is the most effective method of introducing changes in the activities of business
entities, as it has economic advantages compared with evolutionary methods of development, in particular: it
increases the speed of changes implementation, significantly increases the efficiency of the enterprise.

The aim of the study is the formation of a business reengineering methodology for solving the
problems of designing, creating and operating of electrotechnological systems using modern energy-saving
lighting equipment.

This article proposes a universal methodology for business engineering in the field of creation, operation
or reengineering of electrotechnological systems. A general mathematical expression is proposed to determine the
increase in the efficiency of the functioning of a commercial organization when its business structure changes.
The internal and external conditions are formulated under which the reengineering process is necessary.

The proposed methodology has been tested on the example of redesigning the processes of creating
and operating irradiation plants for new generation greenhouses with an intelligent re-illumination system.
Such greenhouses allow to grow vegetables all year-round.
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Ha ocHOBaHMu aHamm3a CcHOCOOOB M3MEJIBLYEHHS B MEJIBHHIAX TeXHoJiormdeckux cucreM AIIK
BBISIBJICHO, YTO IOJIyYEHUE OJHOPOJIHOTO TPAaHYJIOMETPHYSCKOTO COCTaBa MepepadaThiBaeMOro MaTepuana B
OJTHOM ammapaTe BO3MOXHO B MAarHUTOOXIDKEHHOM ciioe (heppoyacTul] pa3MONBHBIX DJIEMEHTOB MPH
HCIIOJIb30BaHWU IBYX IMOTOKOB JSHCPIUU — DHEPTUU IJICKTPOMArHUTHOTO IIOJIA W SHECPIrur OT HPHUBOJHOTO
ANIEKTPOJIBUTATENA. Y CTAHOBIICHO, YTO B 3TOM ClIy4ae 00€CIICYMBACTCS MPUHIIUII CHHEPTUU YHEPTeTUIECKIX
MOTOKOB, CITOCOOCTBYIOIIHMH 3HAYUTEILHOMY BO3PACTAHUIO CUIIOBBIX KOHTAKTOB B MATHUTOOXKIIKEHHOM CJIO€
tdepporen. Ilpum sToM MakcHMallbHBIE Harpy3kd Ha o00paOaThiBaeMBI MaTephan 00eCIeUHBaIOTCS IPH
MUHUMAJIbHBIX JHEPro3arparax, 4To CIOCOOCTBYET CHIIKCHHMIO 3HEPrOEMKOCTH TOTOBOH mpoaykiuu. C
LENbI0 M3y4YeHUsS (PU3NKO-MEXAaHHUYECKUX TIPOIECCOB IMOCTAIUHHOTO (POPMHUPOBAHUS IUCIIEPTUPYIONIUX
HArpy30K B MarHUTOOXHKCHHOM clioe (eppoTed MoJ JEHCTBUEM ABYX IMOTOKOB JHEPrHH pa3padoTaHo
YCTPOMCTBO M MPOBEJCHBI MCCICAOBAHHS IO OOOCHOBAHHMIO IMapaMETPOB AJICKTPOMATHUTHBIX TIOJICH,
BIUSIONIMX Ha KJIacTep (QOPMHUPOBAHHS JUCICPTHUPYIONIMX HArpy30K B (eppoarmHaMUYecKon cpene
Pa3MOJBHBIX OPraHOB MIApO0OpPa3HOW (OPMBI B pabodyeM 00BEME BIICKTPOMEXaHUYECKUX JUCIIEPraTOPOB.
UccnenoBanne auHAMHUKH (DU3WKO-MEXaHMUYECKHX TPOIECCOB MPOBEJICHO Ha MaKeTe, MOJICIUPYIOIIEM
paboumii 00beM 3MeKTpOMexaHndeckoro aucrepratopa (OM/]). Ananus paboT B 3TO# 00JIaCTH IMOKA3al, YTO
Hanbosiee 0OBEKTUBHBIM KPUTEPHEM IS OMTUCAHUS 3aKOHOMEPHOCTEH (PU3MKO-MEXaHUIESCKUX MPOIIECCOB B
MarHUTOOXIDKEHHOM — clioe  (eppoTen SIBISETCS BBITCKAMOMEe W3 TEOPHH IMOJOOHS TIOCTOSHCTBO
COOTHOIICHUA MCKIAY TaKUMHU XapaKTCPUCTUKAMH, KakK JIMHEHHEBIE pasMEpbl MAarHvToOIpoBOJa ITUX
YCTPOWMCTB W MarHUTHBIE CBOMCTBA BCEHW paccMaTpHBaeMOM cucTeMbl (eppOMarHeTWKOB. B pesyibrare
HCCIIEIOBAHNHN (DU3UKO-MEXaHHUECKUX MPOIECCOB MOMYYCHA 3aBHCHMOCTbD, XapaKTEpU3YyIOIas W3MEHEHUE
OCHOBHBIX CHJIOBBIX ITAPaMETPOB B MArHUTOOKMKEHHOM clioe peppoTen chepruueckoit POopMbI OT HHAYKIIUH
3JIEKTPOMATHUTHOTO MOJISE B paboueM 00beMe AIEKTPOMEXaHUIECKOTO JUCTIepPraTopa.
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P. 137
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Based on the analysis of methods of milling technology systems APK it has been revealed that the
preparation of homogeneous particle size distribution composition of the processed material in a single unit
is possible in magnetic liquefied layer of ferroparticles of the grinding elements with two streams of energy —
electromagnetic energy and the energy from the drive motor. It is established that in this case, the principle
of synergy of energy flows is provided, which contributes to a significant increase in power contacts in the
magnetically liquefied ferromagnetic particles layer. At the same time, maximum loads on the processed
material are provided with minimal energy consumption, which helps to reduce the energy intensity of the
finished product. In order to study the physical and mechanical processes of the step-by-step formation of
dispersing loads in a magnetically fluidized ferrothelial layer under the action of two energy flows, a device
was developed and studies were carried out to justify the parameters of electromagnetic fields that affect the
cluster of dispersive loads in a ferrodynamic medium of spherical grinding organs in the working volume of
electromechanical dispersants.The study of the dynamics of physical and mechanical processes was carried
out on a model simulating the working volume of an electromechanical dispersant (EMD). An analysis of the
work in this area showed that the most objective criterion for describing the laws of physical and mechanical
processes in the magnetically fluidized layer of ferrous bodies is the constancy of the relationship between
such characteristics as the linear dimensions of the magnetic circuit of these devices and the magnetic
properties of the entire system of ferromagnets under consideration from the theory of similarity. As a result
of studies of physical and mechanical processes, a dependence was obtained that characterizes the change in
the main force parameters in a magnetically fluidized layer of a spherical ferrothelium on the induction of an
electromagnetic field in the working volume of an electromechanical dispersant.

C. 142

CIIOCOBb OHEHKH OIITHYECKOI'O U3JIYUYEHUSA B CBETOKYJIBTYPE
O CTABMJIBHOCTH PA3BUTHS OBJIYYAEMBIX PACTEHUI
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Knrouesvle  cnosa: ceemoxyabmypa, CcneKmp, NUZMEHHIbl, ORMUYECKAsA HIOMHOCHMb, (QAYKMYUpyrouwas
acummempusi, dunamepaibhble NPUIHAKU, CMAOUTLHOCHb PA3GUMUA

Paznuunble TapaMeTphl ONTHYECKOTO W3IYYeHHS W MX COUYETaHWs TO0-pPa3HOMY BIMSIOT Ha POCT,
Pa3BUTUC paCTeHI/Iﬁ B [CJIOM U MHTCHCHBHOCTL IMPOTCKAIOMIUX B HEM 61/IOXI/IMI/I‘IGCKI/IX IIpoLECCCOB. Heﬂb
WCCIICIOBaHUS — pa3paboTKa crocoda OLEHKU CTENEHH BO3JCHCTBHS ONTHYCCKOTO M3ITyYCHUS] HA PACTCHUS,
00ecreunBaroero MOBBIIICHHE YHEPro3(pPEeKTHBHOCTH CBETOKYIBTYPHl M 3KOJOTHYHOCTH TIOITy4aeMOi
nponaykiund. OOBEKTOM HCCIIEIOBAHNSA SBIBUTUCH PACTEHUS METPYIIKH, Kabauka U TaifKoHa, BRIpAIIUBAEMbIC
B YCJOBUSIX CBETOKYJBTYPHI IIPU PA3IUIHOM CHEKTPAILHOM cOcTaBe u3iyuyeHud. [IpeamMer uccnenoBanus —
3aKOHOMEPHOCTH W3MEHEHUS CTAaOMIBPHOCTH WX DPa3BUTHA, OIECHHMBACMOHN IO BeMWYUHE (IYKTyHpYIOIIeH
acumMmetrpun (DA) OmnarepanpHbix mpu3HakoB (BII). B skcmepuMmeHnTax Ha pa3HYHBIX KYJIBTypax
BbISIBJICHA CYHICCTBCHHAA aCUMMCTPUA GI/IJ'IaTepaJ'II)HLIX CTPYKTYp, 3aBUCAIIad OT CICKTPaJIbHOI'O COCTaBa
n3nyueHus. Hawubonee ynoOHBIM s u3mepeHuid BI1 sBisieTcs onTHyeckas IUIOTHOCTh OHMIIATEPABHBIX
CTpYKTyp. PacTeHus, BeIpallieHHBIE IO Pa3IMYHBIM CIEKTPATBHBIM COCTABOM H3JIYYCHUS, JEMOHCTPUPYIOT
pasnuuHbie 3HaueHWsT DA, TeM MeHbIIHE, YeM Ooyiee ONTUMAaJCH JaHHBIA CIEKTp Uil PacTCHUS.
CTaTUCTHYECKU JIOCTOBEPHO MEHbIIMM 3HadeHusM DA (Oonblieil cTaOMIBHOCTH Pa3BUTUSL PACTCHHIA)
COOTBETCTBYET OOIbINass WHTEHCUBHOCTH pocTa. [IprMeHeHWe MpenyioxkeHHOro crocoda K PacTeHHUSM,
BBIPAIIIBAEMBIM B YCJIOBHSX CBETOKYJIBTYPHI, SIBISETCA MEPCIEKTUBHBIM [UISI KOMIUIEKCHOM OLIEHKH
KadyecTBa CBETOBOM Cpe€abl, CO3I[3B3€MOI71 HNCTOYHUKAMH M3JIYUCHHA, W I103BOJIACT BI)I6paTL HauboJee
ONTUMAJBHBIC WCTOYHUKH CBETA ISl UX MPUMCHEHHS B CBETOKYJIBTYPE IO KPUTCPUIO MHUHUMAIBHOTO
3HadyeHusa nokazarens @A bII pacrennii.

P. 142
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Various parameters of optical radiation and their combinations have different effects on the growth,
development of plants as a whole and the intensity of the biochemical processes taking place in it. The
purpose of the study is to develop a method for assessing of influence degree of optical radiation on plants,
which ensures an increase in the energy efficiency of light culture and the environmental friendliness of the
resulting product. The object of the study was parsley, zucchini, and daikon plants grown under conditions of
light culture with different spectral composition of radiation. The subject of the study is the patterns of
change in the stability of their development, estimated by the value of fluctuating asymmetry (FA) of
bilateral signs (BP). In experiments on various cultures, a significant asymmetry of bilateral structures was
revealed, depending on the spectral composition of the radiation. The most convenient for BP measurements
is the optical density of bilateral structures. Plants grown under different spectral composition of the
radiation exhibit different values of FA, the smaller, the more optimal this spectrum for the plant.
Statistically significantly lower values of FA (greater stability of plant development) correspond to a higher
growth rate. Application of the proposed method to plants grown under conditions of light culture is
promising for a comprehensive assessment of the quality of the light medium created by radiation sources,
and allows to choose the most optimal light sources for their use in light culture according to the criterion of
the minimum value of the FA factor of plants.
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C. 149

SHEPI'OCBEPEXXEHMUME B ITIPOIECCE IIEPEPABOTKHN MOJIOKA
HA ITIPEAIIPUATUAX AIIK
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Knrouesvie cnosa: memoowt 3Hepeocﬁepe.ucenuﬂ, pacnsliiumeiibHan CyuiKa, nepepaﬁomka MOJI0Ka

B crarpe npezacTaBieHs! pe3ysbTaThl HCCIEI0BAaHUM METOJ0B dHEProcOepekeHus MpH nepepadoTke
MOJIOKa B amnmaparypHo-TexHosorudeckux cucremax AIIK. BoriBneHo, uro mosbimeHue 3¢¢GeKTUBHOCTH
IIPOM3BOJCTBA JOCTUIAETCS IPH UCIOIb30BAHMH PACIBIIMTEIBHON CYIIKH B CXEME C BBIIAPHBIM anapaToM.
Hcnonp3oBaHne COBpEeMEHHOIO0 OOOpYNOBaHMS IO3BOJISET MOJYYUTh MPOAYKT BBICOKOTO KayecTBa U
o0nafaromero 3agaHHBIMH  CBOWCTBAMH TPM MHUHHMAaJIbHOM DHEPrOEMKOCTH TOTOBBIX H3JCIHH.
YcraHoBNneHO, YTO  3HEPro3((EeKTUBHOCTH yCTAHOBOK  IOBBIMLIACTCS 3@ CYET  HCIIOJIb30BAHUS
JOTIOJTHUTENILHOTO 000pyIoBaHUs (cenapaTopbl, CHCTEMBI paclpeAeieHus] MPoaAyKTa, 00O0pylOBaHUE s
MacTepru3aluy U BBIOEPKKH, 000pyIOBaHUE AJISl yCTpaHEHHs TEPMOPHIBHBIX OaKTepHid, 000pynoBaHue A
KOHIEHCALMM M BaKyyMHpPOBaHHUs, KOHLEHTPATOPHI, MHEBMATHYECKHUE OXJIAOUTENH, YJIbTPa3BYKOBBIC
dbopcynkn). JlokazaHo, 4To CKpyOOep B ammapaTypHO-TEXHOJIOTHYECKOW CHCTEME TMepepabOTKH MOJOKa
BHOCHUT CYIIECTBEHHBIN BKJIaJ B 3KOHOMHIO Teljla MpPU MPOU3BOJACTBE CYXOro MPOAyKTa. JTa IKOHOMUS
BMECTE C BO3BPaTOM IPOAYKTAa ONPABABIBAET JKCIUIyaTAllMOHHBIE pAcXOAbl M KalHUTaJIOBIOXKEHMUS.
IIpoananu3upoBaHbl BapHUaHThl 3HEPrOCOEPEKEHUS C HCIOJIB30BAHUEM PEKyIepaTopoB TEIUIOTHI JBYX
TUIIOB: «BO3JyX-BO3AYX» U «BO3AYX-KUAKOCTH-BO3IYyX». YCTAHOBIIEHO, YTO PEKYIEpaTop MEpPBOro THIIA
3¢ GeKTUBEH AN OJHOCTYIEHYATOW PACHBUIMTENLHON CYLIMIIKH, T/I€ BBIXOISAIIUI BO3AYX HMMEET BBICOKYIO
teMiiepaTypy. Okpyxaromuii Bo3ayx nogorpeBaercs oT 10 o 52°C. Beixoasimuii BO3ayX OXJIaKIAETCS OT
93 mo 51°C. Pacuer mokazan, 4To 0e3 peKymeparopa pacxoJd TOIUIMBA COCTaBIsAeT 175 Kr/4, pacxon
anektposHeprun — 120 kBT. C ucnonbp3oBaHHEM peKyleparopa pacxoa TorumBa cocraBmseT 140 xr/u,
pacxon 3nekTposHepruu — 135 kBT. BrisiBneHo, yTo NOCKoNbKY KO3 GHIMEHT Ter1000MeHa Ui apsl cpex
«BO3IYX-BOJIa» BBIIIE, YEM AJIS Mapbl «BO3LyX-BO3AYX», TO CUCTEMA II0 BTOpoMy TuIly 3G ¢eKTHBHEE, YeM
peKymnepaTop THIa «BO3MyX-Bo3AyX». PacueTsl mokaszanu, 4To 06e3 peKymepaTopa pacxoj TOIIMBAa B 3TOM
cirydae coctaigeT 175 kr/4, pacxox snekrposneprun — 120 kBt. C pekyneparopom pacxox Torumsa — 130
KI/4, pacxo[l 3neKkTposHeprun — 142 kBT. @akTideckas 5KOHOMUS cocTaBiseT 23%.

P. 149
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The article presents the results of studies of energy-saving methods in the processing of milk in the
apparatus and technological systems of the agricultural sector. It was revealed that increasing production
efficiency is achieved by using spray drying in a scheme with an evaporator. Using modern equipment
allows you to get a product of high quality and with the desired properties with minimal energy consumption
of finished products. It has been established that the energy efficiency of plants is enhanced by the use of
additional equipment (separators, product distribution systems, pasteurization and aging equipment,
equipment for eliminating thermophilic bacteria, equipment for condensation and evacuation, concentrators,
pneumatic coolers, ultrasonic nozzles). It is proved that the scrubber in the instrument-technological system
of milk processing makes a significant contribution to heat saving in the production of dry product. This
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savings, together with the return of the product, justifies operating costs and investment. The energy saving
options using heat recuperators of two types are analyzed: air-air and air-liquid-air. It is established that the
first type recuperator is effective for a single-stage spray dryer, where the exhaust air has a high temperature.
Ambient air is heated from 10 to 52°C. The exhaust air is cooled from 93 to 51°C. The calculation showed
that without a recuperator, the fuel consumption is 175 kg / h, the energy consumption is —120 kW. Using a
recuperator, the fuel consumption is 140 kg / h, the energy consumption is 135 kW. It was revealed that since
the heat transfer coefficient for a pair of air-water media is higher than for a pair of air-air, the system of the
second type is more efficient than an air-air recuperator. Calculations showed that without a recuperator, the
fuel consumption in this case is 175 kg / h, and the electric power consumption is 120 kW. With a
recuperator, fuel consumption is 130 kg / h, electricity consumption is 142 kW. Actual savings are 23%.

C. 154
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INPEOBPA3OBATEJISIMUA YNCJIA ®A3 1JIA JEKTPOCHABXKEHUA YJIAJEHHBIX
OT UICTOYHUKOB 2JIEKTPOOHEPI'MA OBBEKTOB AIIK
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Inekmpocuadxcenue odvekmoe AIIK, ananuz npeobpasosamens uucna ¢pas, cucmema HaAnpax3ceHuil, MOKO8,
MOWHOCIeEll, 6eKMOPHAA OUAZPAMMA

[MpuBenen anamu3  TpaHchopmaropHoro mpeobpasoBatens yuciaa ¢a3z  TIIUYD-1 ¢
(hazonpeoOpa3yrIKUMHU 3JIEMEHTaMU Ha HU3KOW CTOPOHE MOBBIMIAIOIIETO TpaHchopMaTopa.

CdopmynupoBaHsl iejib 1 3aqaun aHanusa TITUD-1.

[Mpu ananmze TITYD-1 cocraBiensl B KOMIUIEKCHOW (opme 13 ypaBHeHHH, B pe3yibTaTe pPeLIeHus
KOTOPBIX TOJYYEHbI TPU OCHOBHBIX YPAaBHEHHS sl KOMIUIEKCHBIX TOKOB Ha Bxoze TIIU®D-1. Paznoxus
TIOJTYYCHHYIO CHCTEMY YpaBHCHHUU Ha CUMMETPHYHBIC COCTABJIAIONTNE TOKOB MPSMOM, 00paTHOW W HYJIEBOH
MIOCTIeI0BATEbHOCTEH, OMpPEEeNTUIN CONPOTUBICHHE M E€MKOCTH (a30mpeodpasyIonux KOHJIEHCATOPOB.
Takum 00pa3oM, yCTaHOBIIEHBI 3aBHCHMOCTH I1apaMeTPOB KOHJEHCATOPOB OT TOKa W KO3(QUIIMEeHTa
MOIIHOCTH 0HO(a3HOM HATPY3KH.

PemB cucremy ypaBHeHuW u3 Tpex TokoB TIIH®D-1, ompeaenuyiv 3aBUCUMOCTH TOKOB U
HaNpsDKEHUH MEepBUYHBIX U BTOPHUYHBIX OOMOTOK TpaHcdopmaTopa U (azompeoOpa3yrommx 3IEMEHTOB OT
TOKa Harpy3ku. OmnpenerneHbl TakKe 3aBUCHMOCTH MOITHOCTEH TpaHcdopmaropa M (a3onpeodpa3yronx
3JIEMEHTOB OT MOIIIHOCTH OTHO(a3HON HArpy3KH.

Cocrasien mug TITU®D-1 6ananc MOIHOCTEN.

Pa3paborana aBTOpaMu M TMOCTpPOCHAa BEKTOpHAs aAWarpamMMma HampspkeHnd u TokoB TIIUD-1, ¢
TIOMOINBIO  KOTOPOH PpacKphIT crmocod da3zonpeodpa3oBaHus Tpex(ha3HOTO CHMMETPHIHOTO TOKa B
oHO(A3HBIN JJIs1 IBYXIPOBOJHON CUCTEMBbI AICKTPOTICPEIaUH.

Jns  W3rOTOBJCHUS TpaHCPOPMATOPHOTO THpeoOpasoBarens uyuciaa ¢a3, MOpeoOpas3yromero
Tpexdasupiii Tok B omHodazHeid (TIIUD-1), pekoMeHIyeTCs HCIONh30BAaTh THIIOBOW IOBBIMIAIONTHN
TpexdazHplii TpaHchopMaTop co cxemoil coeiuHeHuss 0OMOTOK Y/Yn B pexkuMe Tpex(pazHo-0aHO(Pa3HOTO
TpaHcopMaTopa ¢ IByMs KOHACHCATOPHBIMU OaTapesiMi Ha €ro HU3KOH CTOpPOHE.
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The analysis of a transformer converter of the number of phases with phase converting elements on
the low side of the step-up transformer is given.

The resistance and capacitance of the phase-converting capacitors were determined. Thus, the
dependences of the capacitor parameters on the current and power factor of a single-phase load are established.

The dependences of the currents and voltages of the primary and secondary windings of the
transformer and phase converting elements on the load current were determined. The dependences of the
capacities of the transformer and phase-converting elements on the power of a single-phase load
are determined.

A capacity balance has been drawn up.

For the manufacture of a transformer for converting the number of phases converting a three-phase
current to a single-phase, it is recommended to use a typical step-up three-phase transformer with a star-
starter-zero windings connection scheme in the mode of a three-phase-single-phase transformer with two
capacitor banks on its low side.
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Ihpexmuenoe ooopyoosanue

TexHOMOTHIECKUH TPOIECC U3MEIBUYCHIS MaTepraia ¢ UCIOJIb30BaHIEM PAa3HOOOPA3HBIX MAITHH U
anmaparoB emié He TMOJIYYWI BIOJHE 3aBEPIICHHOTO0 TEOpeTUYecKoro obocHoBaHusA. IlpuunHoit
HeP(PPEKTUBHOCTH MEXaHUYECKOTO APOOJICHUS W TIOMOJIa MaTepualia SBJISCTCS HU3KHA KO3(QUIIUCHT
TIOJIE3HOTO JIEHCTBHS MPOLIEcca U3MENbYCHUS.

Tonbko 10% 3arpadeHHON SHEPTUH B MIPOMBINIICHHBIX YCTAHOBKAX MUCTIOIB3YETCS ISl M3METbUCHIS
MaTepuana, OCTalbHas 4YacTh peo0pa3yercs B TEILIO.

Ha ocHoBaHwmM aHammM3a 3aBUCHMOCTEH, MONydYeHHBIX akaneMukoMm I[I.A. PeGuHmepom, MOXHO
cIeNaTh BBIBOJ O TOM, 4TO 1yt oBhimeHuss KI1J HeoOxomuMo yMeHbIIATh yIpyTrue nedopMariiy YacTIl 1
CHHKATh Pa3pyIIAIOIINe HAMPSHKECHUS U3MEITFYaeMOTr0 MMPOAYKTa.
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W3menbueHne MPOUCXOAUT MyTeM (POPMHUPOBAHHS NIBYX BCTPEYHBIX KPYTOBBIX MOTOKOB CHIPHS C
3aIaHHON CKOPOCThI0 IBIKeHUsA dactuil oT 100 go 450 M/C W BO3MOMKHOCTBIO WX CTOJKHOBEHHUS B
orpaHu4eHHON 30HE. Pasmepsl gacTturl cocTaBisiioT 1-500 MkMm. OHH COXpPaHSIOT BCE UCXOIHBIC CBOMCTBA
CBIpbi. OJTO  NPUBOIUT, HAOpUMeEp, K  TOBBIILICHUIO  YCBOSAEMOCTH  KOMIIOHEHTOB  KOpMa
CEIIbCKOXO3AMCTBEHHBIMIA JKUBOTHBIMH. Bo3pactaer Ouonormdeckas axkTHBHOCTh NPOAYKTa 3a CUET
YBEJIMYEHUS TUIOMAAN TIOBEPXHOCTH YaCTHUI] M HHTEHCH(DHUKAIIMH TTPOIecca N3BICYECHNS TIOJIE3HBIX BEIIECTB.

PaspaboranHbIii arperar MoxeT pab0oOTaTh Ha CBEPX3BYKOBBIX CKOpPOCTAX. PaspyiieHue dacTuil
MIPOMCXOANT Ha aToMapHOM ypoBHe. OOecmednBaeTcsi TMOAJEPKAHHE PEKUMOB H3MEIbUEHHUS, KOTOPOE
MTO3BOJISIET YIIPABIATH KAY€CTBOM KOHEYHOTO TTPOIYKTa.
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Keywords: organic raw materials, grinding technology, nanoparticles, functioning, efficient equipment

The technological process of grinding material using a variety of machines and devices has not yet
received a fully completed theoretical justification. The reason for the mechanical irrational crushing and
grinding of the material is the low efficiency of the grinding process.

Only 10% of the energy expended in industrial conditions is used to grind the material, the rest is
converted into heat.

Based on the analysis of dependencies obtained by academicians P.A. Rebinder we can conclude that
to increase the efficiency it is necessary to reduce the elastic deformation of the particles and reduce the
destructive stresses of the crushed product.

Grinding occurs by forming two opposite circular flows of raw materials with a given particle
velocity of 100 to 450 m/s and the possibility of their collision in a limited area. Particle sizes
are 1-500 microns. They retain all the original properties of the raw materials. This leads, for example, to an
increase in the digestibility of feed components by farm animals. The biological activity of the product
increases due to an increase in the surface area of particles and the intensification of the process of extracting
useful substances.

The developed dispersant can operate at supersonic speeds. The destruction of particles occurs at the
atomic level. The maintenance of grinding regimes is ensured, which allows controlling the quality of the
final product.
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Knrouesvie cnosa: eéopouienue, 3y6 60pOULIUIIKU, JlIeHmAa JIbHAa, KuHemamuuecKkuil napawmemp

PaccMotpen ananm3 mporecca nogabéMa crediiell bHa, COCTaBIeHO MU QepeHInaTbHOe ypaBHEHNE
IOBIDKEHHS YacTHLBI JIbHA MO 3yOy, MpeAcTaBieHa rpaduyuecKas 3aBHCUMOCTb OTHOCHUTEIBHOTO
nepeMenieHns cTedlnelt IbHa 1o 3y0y S, OT yriia moBopoTa 3y0a w?, 3aBUCUMOCTh (haKTHIECKOTO TOIbhEMa
ctebieil apHA MO 3yO0y Sy MpH moArpedaHNy OT KMHEMaTHYEeCKOTO NapaMeTpa BOPOIWIKH A = @ 1/ V.
BrimonHen ananus npouecca moabéMa crebieil bHa ¢ y4eTOM BHYTPEHHEH CHIIBI CLEIUICHHs cTeOlel IbHa
B JIEHTE M CHIIbI CIETIeHHs cTe0yiell JhbHa co cmmiieM. Pa3zpaboraHa: MeToMKa ONpeAeneHns CBI3HOCTH
cTebieil B JIeHTe, OCHOBaHHas Ha NPHUHIUIE MPOAOIBHOTO [ehOPMHUPOBAHHS JIEHTHI JIbHA IIYyTEM
MEXaHHUYECKOI'O BOBI[CI‘/'ICTBI/IH Ha Heé B IIJIOCKOCTH, HGpHCHI[PIKy.IISIpHOﬁ OCH JICHTBI; HOMOI'paMMa IJId
oIpeneNeHnss MUHMMAJIBHOTO 3HAYEHHs KHMHEMAaTH4eCKOro MapamMeTpa BOPOLIMIKA B 3aBHCUMOCTH OT
MIPEIeTbHOTO CMEIIEHHsI CTeOeH B JICHTE.
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The analysis of the process of raising flax stalks is considered, a differential equation for the
movement of flax particles along the tooth is compiled, a graphical dependence of the relative movement of
flax stalks along the tooth S. on the angle of rotation of the tooth wt is presented, the dependence of the
actual lifting of flax stalks on the tooth Sy when raking up the kinematic parameter of the agitator A = @ r /
Vm. The analysis of the process of lifting the stalks of flax, taking into account the internal cohesion of the
stems of the flax in the tape and the strength of the cohesion of the stems of the flax with the stems, is
performed. Method for determining the connectivity of the stems in the tape, based on the principle of
longitudinal deformation of the flax tape by mechanical action on it in a plane perpendicular to the axis of
the tape; nomogram for determining the minimum value of the kinematic parameter of the agitator,
depending on the maximum displacement of the stems in the tape are developed.
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cnocoo yoopxu

B crarpe momyepkruBaeTcss 3HAYMMOCTH 3€pHOO000BBIX KYJIBTYP M HX MPOJOBOJIBCTBEHHAS [IEHHOCTh
KaK UCTOYHHUKA PacTUTEIbHOTO Oenka. PaccMaTpuBaloTCsi OCHOBHBIE OMOJIOTHYECKHE OCOOCHHOCTH U apeai
npouspacTanus Oenoro aonuHa copra «lera». [Ipencrasiena npobiiemMaTuka, NPeNATCTBYIOMAS IUPOKOMY
pacipoCTpaHeHHIO TIOCEBOB JaHHOM KyNnbTyphl. llpuBomsTcs myTH pelIeHHs, 3aKIIovyaroniuecs B
WCTIONB30BaHUM TIEPENOBOM TEXHOJOTWH, CHocoda W TEXHWYeCKuX pemieHuil. TakuMm  sBIstOTCS
WHAYCTPUAIBbHO-TIOTOYHAs TEXHOJOrHA YyOOpPKM C OYecoM pacTeHHMH Ha KOPHIO TMPH IIOMOIIU
CHeMaTN3UPOBAaHHON KaTKU. [IpoBeneHHBINH HHPOPMALIMOHHBIN aHANNU3 U CHHTE3 JaHHBIX C IPHUMEHEHUEM
CPaBHUTENBHOTO METO/A TEXHUYECKUX PELICHUH pa3IMYHBIX TUIIOB OYECHIBAIOIINX YCTPONUCTB, MOAXOIAIINX
Ul TAHHOTO crioco0a yOOpKH, TMO3BOJIMII ONPEACIUTh B3aUMOCBSI3M MEXIY NapaMeTpamMHu KOHCTPYKLUHU
pabouux OpraHoB, TEXHOJOTMYECKHMHU PEXUMaMU pabOThl YCTPONHCTBA U MOP(OIOIHIECKUMH NPU3HAKAMU
6ermoro mronuHa. Ha OCHOBaHMM TPOBEICHHBIX HCCIENOBAaHUN OBLT pazpaboTan paboumii opraH amst
OUECBIBAIOLIEH KaTKM M TEOPETUYECKH OIPEeNIEHbl OCHOBHBIE MapaMeTpbl €ro KOHCTPYKIMH: 3HaueHUE
yrila HaKJIOHA 3yObeB OUeChIBaIOMIEH rpeOCHKH OTHOCHTEHHO TOPU30HTATLHON TOBEPXHOCTH #=24°, NIuHa
3y0a 5=0,072 M, mmpuHa 3y6a b3=0,021 M u mex3ydoBoe paccrosaue 0,032 M. M3roTOBICHHBI KOMIUICKT
pabouux OpraHoB MPOXOIM MPOU3BOJACTBEHHBIC MCIBITAHUSA Ha MOJIX TamOOBCKO# obnacTu B mepuoj C
2015 mo 2017 romel. [IprMeHeHue paHee 3amaTeHTOBAHHBIX TPEOSHOK Ui KPYMHOCEMSHHBIX KYIBTYD,
[IO3BOJIMJIO CHHU3HTH IIOTEPU CEMSH B 5 pa3, 10 CPAaBHEHHUIO C CepuilHbIMM pabounmu opraHamu. [lomHoTa
cbopa cemsH Ha yoopke Oemnoro mronuHa gocturia 99,0%, 4yTo B MOJTHOM Mepe 0TBEYaeT arpOTEXHHUUECKUM
TpeOOBaHUSIM TEXHOJIOTUYECKOT0 Mpolecca yOOPKU CeIbCKOX03HCTBEHHBIX KYJIBTYD.
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The article emphasizes the importance of leguminous crops and their food value as a source of
vegetable protein. The main biological features and the area of growth of the white lupine of the variety
"Degas" are considered. The problems that prevent the widespread distribution of crops of this crop are
presented. The solution paths are presented, which include the use of advanced technology, method and
technical solutions. Such are the industrial-flow technology of harvesting with the method of stripping plants
on the vine using a specialized header. The information analysis and data synthesis using the comparative
method of technical solutions of various types of harvesting devices suitable for this method of harvesting
made it possible to determine the relationship between the design parameters of the working bodies, the
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technological modes of the device and the morphological features of white lupine. Based on the studies, a
working body for a stripper header was developed and the main parameters of its design were theoretically
determined: the angle of inclination of the teeth of the comb relative to the horizontal surface #=24°, tooth
length 55=0,072 m, tooth width »;=0,021 m and interdental distance 0,032 m. The manufactured set of
working bodies passed production tests on the fields of the Tambov region in the period from 2015 to 2017.
The use of previously patented headers for large-seeded crops allowed to reduce seed losses by 5 times,
compared with serial working bodies. The completeness of the collection of seeds for harvesting white
lupine reached 99.0%, which fully meets the agrotechnical requirements of the technological process of
harvesting crops.
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MAZHUMHbBLIL YCUTUMELD

ABTOpaMU PacKpbIT IPUHIUI paOOThI KATOAHOMN 3alIUTHI MOJI3EMHBIX TPYOOIPOBOJIOB OT KOPPO3HUHU.
IToka3aHbl JOCTOMHCTBA W HEAOCTATKH CYIECTBYIOIINX KATOMHBIX CTAHIUM. AKIICHTHPOBAHO BHUMAaHUE Ha
MpUHIMIE paboThl THPUCTOPHBIX CTAHIMKA KaToMHOW 3ammThl. OOpalieHo BHHMaHWE Ha MEXaHWYeCKUH
XapakTep INPHYMH pa3pylICHUS CTalbHBIX TPyO OT HABOJNOPOXHMBaHUS MeTauia. PackpbeIT cnoco0
MPOHUKHOBEHUsSI aTOMApHOTO BOJOPOJAa B CTCHKY CTalnbHOM TpyObl. [loka3aHbl MPUYHMHBI TeHEpauu
aTOMAapHOTO BOJOpOAa TpH pabOTe THUPHUCTOPHONH KATOMHOM CTaHITMH. AHAIW3HUPYs TIPOIecC padOTHI
TUPUCTOPHOT'O YIIPABJICHUA KaTO)Z[HOﬁ CTaHIIUH, 06pan1eHo BHMMAHUEC HA TO, YTO TUPUCTOPHOC YIIPABJIICHUC
MPUBOJUT K TEpe3aliuTe, KOrja NpU JCHCTBYIOIIEM HOPMATHBHOM 3HAYCHUW HANPSIKCHHUS Ha BBIXOJC
CTaHI[MM WMITYJIbCHl HAMPSDKCHHS B Pas3bl MPEBBIMIAIOT HANPSIKCHUE PA3JIOKECHUS BOJBI, BEAYIIHE K
réHepanuu aToMapHOro BOAOpOJa, MPOHUKAIOWICTO B CTCHKY CTaJIbHOM Tp}I6I)I M BBI3BIBAIOLICTO CTPECC —
Koppo3uto. TupuCTOpHas CTaHIMS KAaTOJHOW 3alllUThl HE 3alUINACT MOJ3EMHBbIC TPYyOONpPOBOIBI M OT
KOPPO3HUH, TaK KaK B MOMEHTHI T1ay3 MEKAY 3allUTHBIMUA UMITYJILCAMU METAJ TPYObI CBOOOIEH OT KATOTHOMN
3alIUTHI ¥ MOJIBEPraeTcsl KOPPO3UH, MOCKOJBKY MOBEPXHOCTh TPYObI CBOOOHA OT 3AIUTHOTO MOTCHIIHAIIA.
[lo pe3ynbraTtaM HCCICIOBAaHUS aBTOPbI NPEIAral0T 3aMCHHTh THPHUCTOPHBIC KATOMHBIC CTAHI[MM Ha
CTaHIIMM C YNPABICHUEM 3alIUTHBIM TOKOM U 3allUTHBIM TOTCHIMAJIOM C TIOMOIIBK MAarHUTHOTO
YCHITATES.
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The authors disclosed the principle of cathodic protection of underground pipelines against
corrosion. The advantages and disadvantages of existing cathode stations are shown. Attention is focused on
the principle of operation of thyristor cathodic protection stations. Attention is drawn to the mechanical
nature of the causes of the destruction of steel pipes from hydrogenation of metal. A method of penetrating
atomic hydrogen into the wall of a steel pipe is disclosed. The reasons for the generation of atomic hydrogen
during the operation of the thyristor cathode station are shown. Analyzing the operation of the thyristor
control of the cathode station, attention is drawn to the fact that thyristor control leads to a reboot when, at
the current standard value of the voltage at the station output, the voltage pulses are several times higher than
the decomposition voltage of water leading to the generation of atomic hydrogen penetrating the wall of the
steel pipe and causing stress-corrosion. The thyristor cathodic protection station does not protect
underground pipelines from corrosion either, since at times of pauses between protective pulses the metal of
the pipe is free from cathodic protection and corrodes, since the surface of the pipe is free from protective
potential. According to the results of the study, the authors propose replacing the thyristor cathode stations at
stations with control of the protective current and protective potential using a magnetic applifier.



