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Pegepar. B crathe paccMoTpeHa 3(h(eKTUBHOCTh BBIPAIIMBAHUS PAa3HBIX COPTOB KieBepa
JYroBOrO0 Ha cemMeHa B ycioBusx JleHuHrpaackoit oo6mactu. Ha ocCHOBaHMHM TpexXJIETHUX
uccnenoanuii (2019-2021rr.) gana cpaBHUTENbHAS OIIEHKA ABYX COPTOB OTEYECTBEHHOM CEeNeKIUU
Bonocosckuii 86 u J[oOpsik 1 AByX copToB 3apyOexHou ceneknuu Jlectpuc u Jlemmon. M3ydeHb
HEKOTOPBbIE arpOlpUEMbl: UHOKYJIALMSA CEMSH HOBBIM LITAMMOM YJbTPACTUM M pa3Has CUCTEMa
MUHEPAIBHBIX ynoOpeHuid. OnpeneneHne COXpaHHOCTH PAaCTECHUH MMOCIe IEPe3MMOBKH B 00a roja
HCCIIEA0BAHUI MO3BOJIMIIO BBIIBUTH SIBHOE IPEUMYLIECTBO OTEUECTBEHHBIX cOPTOB BostocoBckuii 86
n JIoOpsik, 0cOOCHHO TIpH WHOKYJSAIWHU. [loka3aHO, YTO BBICOTA PACTCHHI CEMEHHBIX ITOCEBOB
3aBHCeNa, Kak OT 0COOCHHOCTEH CopTa, TaK U OT MOTOJHBIX YCIOBUH B TO/BI MOJIH30BAHUS CEMEHHBIM
TpaBocTOeM. M3-3a OOMJIBHBIX HIOJIBCKHUX JOXKACH y BCEX M3Yy4aeMbIX COPTOB, OCOOEHHO y copTa
BonocoBckuii 86 0TMeUeHO Mojieranue pacTeHUi B EPBBI IO MOJIb30BAHMS, a U3-3a 3aCYIUIMBOTO
Mepuoia BO BTOPOHM TOJ IMOJH30BAHMS BBISBICHO CYIIECTBEHHOE CHUKEHUE BBICOTHI PACTEHUM.
Habmonenue 3a (heHONIOTUYECKUM Pa3BUTHEM PACTEHUN M3Yy4aeMBIX COPTOB B TOJBI MOJIb30BaHUS
yOeIUTENbHO JOKa3bIBAIOT, YTO COPTA 3apyOeHOM CEeNEeKIIUHU, XOTS MO BCEM IapaMeTpaMm U He
YCTYNAaOT OTEYECTBEHHBIM, HO H3-3a KpallHE PACTSHYTOIO CPOKa CO3PEBaHUS HE COOTBETCTBYIOT
CEMEHHOMY Ha3Ha4YeHMIO. BBIsBIEHO, 4TO HAaOOIbIIIas TPOTYKTUBHOCTD U3 BCEX M3YUYECHHBIX COPTOB
xapakTtepHa /i Bonocosckoro 86, chopmupoBasiiero ypoxxait jo 707 kr/ra. M3ydaemble copra
KJIEBEpa JIYTOBOT'O OTIMYAIOTCS MaJIbIM JIOJTOJETHEM B YCIIOBUSX JIEHMHrpajackoil obiactu, He
CHOCOOHBI 00EeCTIeUnBaTh XO35IICTBEHHBIN YporKail Ha 2 TO/ MOJIb30BAHMUS.

Kniouesvie cnoea: xnesep 1y20601, copma, cemeHHble HOCEBbl, ACPONPUEeMbl, VPOICAUHOCMb,
Jlenunepaockas obaracmo
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Abstract. The article examines the efficiency of meadow clover varieties cultivation for seeds
in the Leningrad region. There has been given a comparative assessment of varieties of domestic
breeding Volosovsky 86 and Dobryak and varieties of foreign breeding Lestris and Lemmon based
on a three-year study (2019-2021). Some agricultural practices have been studied: inoculation of
seeds with a new strain of Ultrastim and a different mineral fertilizer system. Determination of the
plant survival after overwintering in both years revealed a clear advantage of domestic varieties
(Volosovsky 86 and Dobryak), especially during inoculation. The height of seed crop plants, as it was
shown, depended both on the characteristics of the variety and on weather conditions for the years of
seed grass stand use. In all the studied varieties, especially in the variety VVolosovsky 86, due to heavy
July rains, lodging of plants was noted in the first year of use, and due to the dry period in the second
year of use, a significant decrease in plant height was revealed. The phenological development of the
studied varieties in two years of use convincingly proved that the varieties of foreign selection are
not inferior to domestic ones in all aspects, but due to the extremely extended ripening period they
do not correspond to the seed assignment. It was revealed that the highest productivity of the studied
varieties was typical for Volosovsky 86, which formed a yield of up to 707 kg/ha. The studied
varieties of red clover were characterized by low longevity in the Leningrad region, they were not
able to provide an economical harvest for the second year of use.

Keywords: Trifolium pratense L., varieties, seed crops, agricultural practices, yield, Leningrad
region
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OPI'AHOB JIBYX COPTOB PO3

Hanesxna Muxaiiiosna Haiina,! EBrennii nyapaosuy J[1oHauKos 2
!Cankr-TlerepOyprekuii rocyapcTBeHHbIi arpapHblii yausepcuter, [lerep6yprekoe moccee, 1.2,
[Mymikun, Cankr-IletepOypr, 196601, Poccusi; nayda.nad@yandex.ru;
https://orcid.org/0000-0002-3909-4353
20611ecTBO ¢ OrpaHHYeHHOH 0TBeTCTBeHHOCTHI0 AT POAJILSIHC CEBEPY, m. [TyntHoe, yi1.
Teruunasi, 1, Beiboprekuii p-H, Jlenunrpajackas o6iacts, 188851, Poccus; d_evgen@mail.ru
https://orcid.org/0000-0003-2458-0188


mailto:nina-donskikh@mail.ru
https://orcid.org/0000-0002-7017-3359
mailto:mar.umanets@yandex.ru
https://orcid.org/0000-0002-5702-3858
mailto:nayda.nad@yandex.ru

Pedepar. Po3a — 1uBeTOYHO-IEKOpAaTHBHAS KYJbTYpa, MOJb3YIOMIASICS OrPOMHOMN
MOMYJISIPHOCTBIO, KaK B HAIleW CTpaHe, Tak W 3a pyOekoM. PO3bl OYEHb HIMPOKO MPUMEHSIOT B
JNEKOPaTUBHOM Ca/I0BOJCTBE Il 03€JIEHEHUs TOPOAOB. MHOIOUMCIIEHHBIE COPTA PO3  BBIPAIIMBAIOT
B MPOMBIIUICHHOM ILIBETOBOJICTBE JIJIi BHITOHKHM U CPE3KU B OTKPBHITOM U 3ALIUIICHHOM TPYHTE,
MIO3TOMY PO3bl UMEIOT 00JIbIIIOE KOMMEPUECKOEe U X03iCTBEHHOE 3HAUCHHUE.

W3BecTHO, YTO Ha pacTeHUsI OKA3bIBAIOT BIIMSHUE YCJIOBHUSL CpPElbl, B KOTOPHIX OHHU
npouspactatoT. [IpucnocoOneHne pacTeHHs K KOHKPETHBIM  DKOJIOTHUYECKUM  (aKkTopam
CYIIECTBOBAHMSI IOCTUTACTCS 32 CUET MOPQPOJIOTUISCKUX aTaNTaIMi U aHATOMUYECKUX U3MCHECHU.

Lenb uccnenoBaHus — MPOBECTU CPABHUTEIbHBIA AHATOMUYECKHM aHAIIU3 CTPYKTYPBI CTEOs
Y KOPHSI 2 COPTOB PO3, BEIPAIICHHBIX HA THAPOIIOHUKE U B TOPPOTPYHTE.

OO0BEKTaMH UCCIIEIOBAHUS CITYXKUIIH 2 COpTa YaHO-THOPUIHBIX po3: ABanarx 1 Pen Haomu.
Copra po3 pa3sMHOXKaJIM BEr€TaTHBHO, JJIMHA YEPEHKOB — 3-5 cM. YacTh 4epeHKOB HCCIeTyeMbIX
COPTOB PO3 BBIPAIIMBAIIU HAa TUAPOINIOHUKE, APYras 4YacTh BhIpallBaiIach Ha TOPGOTrpyHTE.

BBUIO yCTaHOBIEHO, YTO MCXOAHBIN TUI CTPOEHUS cTeOiiss po3 — mepexoansiid. Copra po3
ABananx u Pen Haomu, BeipalieHHbIE Ha THIPOIIOHUKE, XapaKTEPU3YIOTCS HE3aBEPUICHHBIM THUIIOM
MEPEXOTHOTO CTPOSHUS CTEONSI U HATMYUEM KPYITHBIX COCY/IOB B KCHUJIEME TIPOBOASIINX MTyIKOB. Y
pacTeHuii, BBIPALICHHBIX Ha TOPQOrpyHTE, IMEpPexXoja 3aBeplieH, W CTe0JIM HMEIOT TUIUYHYIO
HEIMY4YKOBYIO CTpYKTYpY. [Ipunatounsie kopHu coptoB ABanamx u Pex Haomu umeroT BTOpUUHYIO
CTPYKTYpY, 4-yueByI0 Kcuaemy U 6ojiee KpyImHbIE COCY bl Ha THIPOTIOHUKE.

VY Buga posa cobaubsi OTMEUAETCsl HE3aBEPILIEHHOE MEPEXOAHOE CTpoeHHue crediid. BuiHel
XOPOIIO BBIPa)KEHHBIE IPOBOISIINE MTyYKH pa3HOro pasmepa. KopHeuiie po3sl cobaubeil cCHapy»Ku
MIOKPBITO NMPOOKOH, XOPOILIO MPOCMATPUBAETCSI SHJ0JIEPMA U COCY/bI, JIeXKAaIlKe IO KPYTY.
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Abstract. Rose is a flowering and ornamental garden plant that meets great popularity both in our
country and abroad. Roses are widely used in ornamental gardening for landscaping cities. Numerous
varieties of roses are grown in floral industry for flower forcing and cutting off in open and protected
ground, so roses are of great commercial and economic importance.

It is known that plants are influenced by the environmental conditions in which they grow. The
adaptation of the plant to specific ecological factors of existence is achieved through morphological
adaptations and anatomical changes.

The purpose of the study is to make a comparative anatomical analysis of the structure of the stem
and root of two rose varieties grown on hydroponics and in peat soil.

The objects of the study were two varieties of hybrid tea roses: Avalange and Red Naomi. Rose
varieties were propagated vegetatively, the length of cuttings was 3-5 cm. Some of the cuttings of the
studied varieties of roses were grown on hydroponics, the other part was grown on peat soil.
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It was found that the initial type of rose stem structure is transitional. Varieties of roses Avalange and
Red Naomi, grown on hydroponics, are characterized by an incomplete type of transitional stem
structure stem and the presence of large vessels in the xylem of conductive bundles. In plants grown
on peat soil, the transition is complete, and the stems have a typical non-fascicular structure.
Adventitious roots of Avalange and Red Naomi varieties have a secondary structure, a 4-ray xylem
and larger vessels when grown on hydroponics.

The Rosa canina has an incomplete transitional stem structure. Well-defined conductive bundles of
different sizes are visible. The rhizome of the Rosa canina is covered with a cork on the outside, the
endoderm and vessels lying in a circle are clearly visible.

Keywords: rose, variety, root, stem, rhizome, wood, vessels
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Pegepar. Ilenapronust 3oHanpHas — ypokeHKa AQpUKaHCKOro KOHTHHEHTa, B EBpore
nosiswiack B 17 Beke. llepBpiMu €€ cTanu KyJbTHUBHUPOBATh TOJUIAH/LBI, 3aT€M IEJIAPTOHUS
30HalbHAsE  pacHpOCTpaHUiIach 1Mo OOTAHMYECKUM cajlaM M 4YacTHBIM Kosuiekuusm. Ilo maHHBIM
aHruiickoro oomiectBa sobureneit memapronun (The International Register of Pelargonium
Cultivars), pon mnenapronus HacuuTbiBaeT Oosnee 75000 3aperucTpupoBaHHBIX copToB. Ha
tepputopun Poccum 3apeructpupoBaHo 9 copToB, copra Ol 3apeructpupoBansl ¢ 2009 mo 2012
ron, OonbmmHCTBO copToB co3ganbl B DPI'BHY «Bcepoccmiickuit HWUW uBetoBoacTtBa u
cyOoTponmueckux KyabTyp», I. Coun. B 2018 1. B CII6I'AY 6bla co3aana KOJUIEKIUS MeTaproHuu
3oHaNBbHON — 50 coptoB M ruOpuaoB. Ha OCHOBE 5TOM KOJUIEKIIMU TMPOBOJMIIACH CEIEKIIMOHHAS
pabora. OwnHa Bemach B JIByX HampaBleHUsix. [lepBoe — monydeHHe KOMMAKTHBIX KYJIbTHBapOB
(KapJIMKW ¥ MUHUATIOPHI) C KPETIKUM I[BETOHOCOM, OOMJIHBHO I[BETYIIUX I'YCTOMAaXPOBBIX THOPHUIOB.
Jlpyroe HanpaBieHUe — NOTy4YeHHE CTaHIaPTHBIX, OOMIIBHO U TPOAOHKUTEIHHO IBETYIIUX PACTEHUN
C OPUTMHAJIBHOM OKPACKOM. B cratee mnpencraBieHbl pe3ynbTaThl HUCCIENOBAHHM, IO
CPaBHHUTEJILHOW OIICHKE, MOJYYCHHbIX THOPHIOB TENaprOHUU 30HAIBHOW MO JIEKOPATUBHBIM
npusHakaM. ['ubpuast Ne 173, 9, 17 Bbiaenunuch HU3KUM POCTOM, KOMITAKTHBIM IraOUTYyCOM KYCTa,
MPOJOKUTENbHBIM 1BeTeHHEeM. [ nOpuant Ne 187, 188, 15, 2 — unTepecHOi okpackoii 1iBeTKa. Bee
THOPUIBI OTJIMYAIOTCS TIBIIITHBIM IIBETEHHEM W HE OCHIMAeMOCTHIO IIBETKOB. [ MOpHABI MMEIOT
pa3HO00Opa3HyI0 TaMMy OKPacOK — OT HEXKHO PO30BOTO JI0 HACKHIIIEHHO U SPKOT'0 MaJMHOBOTO 1IBETA,
Pa3IMYHYIO BHICOTY IIBETOHOCOB, Pa3HBIN TUII POCTA, TO3BOJISIOIINN HCIIOJIb30BATh IaHHbIE THOPU/IBI
B 03€JICHEHHH, a HU3KOPOCTbIe (DOPMBI MOTYT HCIIOIH30BATHCS B KAYECTBE TOPIICYHON KYIbTYpHI. 7
ruOpu0B PEKOMEHJ0BaHbI JIIsl BBEIEHUS B | 0CYJapCTBEHHBIN peecTp CeNeKINOHHBIX JOCTUKEHHH.


mailto:prof.osipova@mail.ru
https://orcid.org/
mailto:konstanta-1@yande.ru

Knrwuesvie cnosa. neirapeonuss 3oumanvhas, copma, 2ubpuovl, CemMeHHdas pacd, OeKOpamuseHle
ocobernnocmu

HurupoBanmue. Ocunosa I'.C., CamOypoa F0.M. Mopdonoruueckne 0cOOCHHOCTH THOPHUIOB,
MOJTYYCHHBIX OT MEKCOPTOBOTO M MEXKBHIOBOTO CKPEIIMBAHUS TIEIAPTOHUY 30HAIBHOM // V3BecTus
Cankr-IlerepOyprckoro rocyiapcTBeHHOro arpapHoro yausepcuteta. — 2022. — Ne 1(66). — C. 29-
36. doi: 10.24412/2078-1318-2022-1-29-36.

MORPHOLOGICAL FEATURES OF HYBRIDS OBTAINED FROM
INTERSPECIES AND INTERVARIETAL HYBRIDIZATION OF PELARGONIUM
ZONALE

Galina S. Osipova! Yulia M. Samburova ?

! Saint-Petersburg State Agrarian University», Peterburgskoye shosse, 2, Pushkin, Saint-Petersburg,
196601, Russia; prof.osipova@mail.ru; https://orcid.org:0000-0003-3842-0222

2 Saint-Petersburg State Agrarian University», Peterburgskoye shosse, 2, Pushkin, Saint-Petersburg,
196601, Russia; konstanta-1@yandex.ru; http://orcid.org/ 0000-0002-4315-5008

Abstract. Pelargonium zonale is originally from the African continent and appeared in Europe
in the 17th century. The Dutch were the first to cultivate it and then Pelargonium zonale spread
through botanical gardens and private collections. According to the English Society of Pelargonium
Lovers (The International Register of Pelargonium Cultivars), the genus pelargonium includes more
than 75,000 registered varieties. From 2009 to 2012 there were 9 varieties registered on the territory
of Russia, and most of the varieties were created at the Federal Research Centre the Subtropical
Scientific Centre of the Russian Academy of Sciences of Sochi. In 2018, SPbSAU created a collection
of pelargonium zonal — 50 varieties and hybrids. Selection work was carried out on the basis of this
collection. The work was conducted in two directions. The first of them was to obtain compact
cultivars (dwarfs and miniatures) with a strong peduncle, abundantly blooming thick double flower
hybrids. Another direction was to obtain standard, abundant and long-lasting flowering plants with
original coloring. The article presents the results of studies on the comparative estimation of the
obtained hybrids of pelargonium zonal based on decorative features. Hybrids No. 173, 9, 17 are
distinguished by low growth, compact bush habitus, long flowering. Hybrids No. 187, 188, 15, 2 have
an interesting flower color. All hybrids are characterized by lush flowering and non-crumbling
flowers. Hybrids have a diverse range of colors, from pale pink to rich and bright crimson, different
height of peduncles, different growth patterns, allowing these hybrids to be used in landscaping, and
undersized forms can be used as a pot culture. 7 hybrids are recommended for recording into the State
Commission of the Russian Federation for Selection Achievements Test and Protection.
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BBIPAIIIUBAHUE 3EMJITHUKH CAJIOBOM ®PUTO (FRIGO)
B YCJIOBUAX JEHUHI PAJICKOM OBJIACTH
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Pedepar. 3emnsaHuka — oJlHa U3 BaXHEUIIHUX SITOJHBIX KylIbTyp Poccun. OHa n1ocTatoyHo
IIMPOKO PacIpoCTpaHeHa BO BCEX IUIOJOBBIX 30HAX M OTKPBHIBAET CE30H CO3PEBAHUS IUIOI0BO-
SATOJIHBIX KYJIBTYP.

3eMiIsIHMKA cajfioBasi OTHOCHTCS K poay Fragaria L., cemeiictBy Rosaceae Juss., Buay
Fragaria x ananassa Duch. (F.grandiflora Ehrh.). 310 BO3HUKIIHiI B KyJIbType THOpPHI IBYX
cucremaTruecku O0nm3kux BuioB Fragaria chiloensis (u3 FOxuoii Amepuku) u Fragaria virginiana
(u3 CeBepHoii Amepukn), 00beHHSIET BCE KPYMHOILIOAHBIE coprta. Pom Fragaria comepxut 45
BUJIOB, pacrpocTpaHeHHbIX B CeBepHOM monymapuu. Hanbosnee BakHOE 3HaUEHHE JUISI YEIOBEKa
uMmeror crenyromne Buasl: F.vesca L. (3. mecuas), F. Viridis Duch. (KnyOuuka jecHas, wiu
[Monynuna, wiu 3. 3enenas), F.moschata Duch. (3. myckycHas, uinu kiyOHuka), F.orientalis Losinsk.
(3. Boctounas), F. ovalis Rydb. (3. oBamsHas), F. virginiana (3. suprunckas), F. chiloensis (3.
yuimiickas), F. x ananassa Duch. (3. ananacHasi, Wim KpymHOIUIOAHAS CaloBas).

3emisiHMKAa caZioBas caMmas pacHpocTpaHeHHas U JoOuMas sArogHas KyJbTypa.
CKOpOIIOTHOCTh, BBICOKAsl ypOKallHOCTh, 3WUMOCTOMKOCTh, PaHHECIIENIOCTh, MPUBJICKATEIHHBINA
BHEIIHUI BHJI, apOMaT U BKYCOBBIE KaueCTBa SIr0J] — BCE 3THU JOCTOMHCTBA IO MpaBy CTaBAT €€ Ha
MEPBOE MECTO KaK B IPOMBIIIJICHHOM STOJIOBOJCTBE, TaK U B JIIOOUTEILCKOM CaJI0BOJICTBE.

3HauuTeNbHAS YacTh COPTUMEHTA 3EeMJITHUKM CaJOBOM ycTapeina W HE OTBedaeT
COBPEMEHHBIM TpeOOBaHMSIM MHTEHCHBHOIO cajoBojcTBa il CeBepo-3amagHoro peruoHa. ITo
MOCITYKHIIO OCHOBOH JIJIsl H3yYIEHHsI 3JIEMEHTOB TEXHOJIOTHH BhIparuBanus Opuro (Frigo) caxxeHiien
3apyOeKHBIX COPTOB 3€MJITHUKH CaZ0oBON B JIEHWHTpaICKO 00J1acTH.

Knrouegwie cnosa: semnsinuka, @pueo, ycvl, npoOYKMUEHOCMb, YPOICAUHOCTb, 8€2emayusl,
Koppensayus
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GROWING OF STRAWBERRY GARDEN FRIGO (FRIGO)
UNDER THE LENINGRAD REGION CONDITIONS
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St. Petersburg State Agrarian University, Petersburgskoye shosse, 2, Pushkin, St. Petersburg,
196601, Russia; agrarianl@mail.ru; https://orcid.org/0000-0002-7160-5918

Abstract. Strawberry is one of the most important berry crops in Russia. It is quite
widespread in all fruit zones and starts the ripening season for fruit and berry crops.

The garden strawberry belongs to the genus Fragaria L., the family Rosaceae Juss., the species

Fragaria x ananassa Duch. (F.grandiflora Ehrh.). This cultured hybrid of two systematically related
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species Fragaria chiloensis (from South America) and Fragaria virginiana (from North America)
unites all large-fruited varieties. The genus Fragaria contains 45 species distributed in the Northern
Hemisphere. The following species are most important for humans: F.vesca L. (forest z.), F. Viridis
Duch. (Forest strawberry, or Polunina, or Z. green), F.moschata Duch. (Z. musky, or strawberry),
F.orientalis Losinsk. (W. east), F. ovalis Rydb. (Z. oval), F. virginiana (Z. virginskaya), F. chiloensis
(Z. Chilean), F. x ananassa Duch. (H. pineapple, or large-fruited garden strawberry).

Garden strawberries are the most widespread and favorite berry crop. Early maturity, high
yield, winter hardiness, early ripening, attractive appearance, aroma and taste of berries are the
advantages, which rightfully put it in first place both in industrial berry growing and in amateur
gardening. A significant part of the garden strawberry assortment is outdated and does not meet the
modern requirements of intensive gardening for the North-West region. This fact served as the basis
for studying the elements of the technology of growing Frigo seedlings of foreign garden strawberry
varieties in the Leningrad region.
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AJATITAIIMOHHBIE CBOMCTBA COPTOB U THBPUIOB IEPIA CJAJIKOT'O
B IIVIEHOYHBIX TEIIVIMIHAX CEBEPO-3AIIAIA P®

Hapbs AsekcanapoBna Ilonmosa

CankT-IleTepOyprekuil rocy1apCcTBEHHBIN arpapHblil yHUBEpCHTeT, [letepOyprekoe mocce, 1.2,
[Mymkun, Cankr-IletepOypr, 196601, e-mail: guga86@mail.ru
https://orcid org: 0000- 0003 -2321-3415

Pedepar. [lepen cnaaxkuii Benymas KyJabTypa B 3alIUILEHHOM IrpyHTe. LleHuTCs 3a BBICOKOE
coJiep’KaHue BUTAMUHOB, B IIEPBYIO ouepelb aCKOpOMHOBOM KuciaoThl — 10 200 mr/100 r u 6oee,
pytuHa (ButamuH P) nocturaer 25-30 mr/100r, kapotuna (Butamuna A) go 14—15 mr/100 r, 6omnee
BBICOKOE COJIEpKaHUE KapOTHHA B TI0IaX C UHTEHCUBHO KPAaCHOM OKpPACKOM M MOBBIIIAETCS IO Mepe
co3peBaHud. bompiioe 3HaueHue INpHU BbIpAIIMBAaHUM IEpLA CIAJAKOTO MMEET  HUCIOJIb30BaHUE
a/IalITUPOBAHHBIX COPTOB M THMOPHIOB. AKTHUBHAs CENEKIMOHHAs paboTa NpuBesa K IMOSBICHUIO
OO0JIBLIIOrO KOJIMYECTBA COPTOB W T'MOPHMIOB Iepla ciagkoro. B pabore mpuBeneHbl JaHHBIE 00
aJlalTalliOHHBIX CBOMcTBax 22 copTroB u ruOpuaoB mnepua ciaakoro. Copra U TrHOpHABI
CTPYNIIMPOBAHBI MO AJANTAlMOHHBIM CBOMCTBAM, YpPO’KaHOCTH, CKOPOCIEIOCTH, Macce IUI0Ja,
BBICOTE PACTEHU, OOJMCTBEHHOCTH, pazMepy JHUCTa. BBICOKMMHU aganTallMOHHBIMU CBOWCTBaMU
oTnumiuck copta Jlacrouka, Jlacouka, JloOpsik, Becuymika, rubpunst Fillnamennsiii, F1CHerupek,
FiCuexox, FiJlepo, FiApapar, FiXpuzonur. YpokalHOCTh BbIIIIE KOHTPOJIS CHOPMUPOBATH COPT
Jacouka — 5,83 kr/m?, rubpunsl FillnamMeHHbIH — 6,16xr/M?, FiCuerupex — 7,51 xr/m?, F1CHexok
— 6,05 xr/m?, FiJlepo — 6,77xr/m?. Kpymusle mnoas, mpessimaromme 100 T, O y  COPTOB
Becnymika, CatypH, rubpunoB FiCuerupexk, Fillunmurpum, Fi3onotunka. OTMedeHa 3HaUuTebHAS
3aBUCUMOCTDh YPOKallHOCTH M MacChl IJI0JIOB OT YCJIOBHM BhIpamuBaHus y coptoB @nopuaa, benas
Houb, THOpuaO0B F1CHexok, Fillunmurpum, Fi3onortunka. B ycnoBusix »kapkoro nera, 2010 r ¢
npesbnenneM Temnepatypsi ot 2,8°C 10 8,5°C manGoee BEICOKas ypokKaiHOCTh ObITA Y THOPHIOB
FiCuerupex, Fillumurpum u F1 3onotunka. Huxke koHTposis Obu1a yposkaitHOCTh 'y copToB Dropuna,
Bepnocte u rubpunos Fillnamennsiii u FiJlepo. Haumbonee mioTHble miofsl ObUIH Y COPTOB



®nopuna, obpsk u Jlacouka u rubpunma  FiPy3a. Ilo comepxkaHuio acKOpOMHOBOM KHCIIOTHI
BbIIEUINCH copT BepHocTs, rubpunsl Fillnamennsiii, FiApapar, FiPy3a, FiXpuszonur. B rogsr ¢
HEBBICOKOM Temrepatypod B mepuwon Bereranmu (2011 m 2012) B mwiogax mepma CiIajgKoro
HaKaIlJMBAJIOCh Ooubllle acKOpOMHOBOM KHUCIOTHL. B ycioBusx Beicokoil Temneparypbl 2010r
coJiep>KaHue acKOpOMHOBOW KHCIIOTHI CHUXkalloch. Hanbosiee BbICOKOE cojiepaHHe KapoTHHA Yy
coproB Jlactouka, Jlacouka, Tudmnuc, rubpunos FiCuerupek, FiApapar, FiTepek, FiPy3a u
F1Xpuzonur.

Knroueswle cnosa: niepen cnaakuid, copta, TMOPUABI, aJanTallMOHHBIE CBOMCTBA, YPOKANHHOCTD,
Ouoyioruyeckasi CIeJI0CTh, TEXHHYECKAash CICIOCTh, OMOXMMHMYECKHMH COCTaB, Macca ILIOJA,
IUIEHOYHBIE TEIUTUIIBI
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ADAPTIVE FEATURES OF SWEET PEPPER VARIETIES AND HYBRIDS IN FILM
GREENHOUSES OF THE NORTH-WESTERN REGION OF THE RUSSIAN
FEDERATION

Daria A. Popova

St Peterburg State Agrarian University, Peterburgskoe shosse, 2, Pushkin, St.Petersburg,
196601, Russia, guga86@mail.ru; https://orcid org 0000- 0003 -2321-3415

Abstract. The sweet pepper is basic greenhouse crop. Its value is in high content of vitamins,
especially ascorbic acid — up to 200 mg/ 100 g and more, rutin (vitamin P) is up to 25-30 mg/100g,
carotene (vitamin A) —to 14-15 mg/100g, higher carotene content is in fruits of more intensive red
colors and it increases while ripening. Of great importance in sweet pepper cultivation is the use of
adaptive sorts and hybrids. Active selection work has led to creation of large quantity of sweet pepper
sorts and hybrids. In the article there is information about adaptive characteristics of 22 sweet pepper
sorts and hybrids. Sorts and hybrids are grouped by adaptive features, productivity, ripening rate,
weight of fruit, plant height, leafiness, size of leaf. The following sorts have the best adaptive
characteristics: Lastochka, Lasochka, Dobryak, Vesnushka, Hybrids FiPlamenniy, FiSnegirek,
F1Snejok. F1Lero, F1Ararat, F1Hrizolit. Some sorts productivity surpasses the control point: Lasochka
— 5,83 kg/m?, hybrids F1Plamenniy — 6,16kg/m?, FiSnegirek — 7,51 kg/m?, FiSnejok — 6,05 kg/m?
Filero —6,77kg/m?. Such sorts as Vesnushka, Saturn, hybrids FiSnegirek, FiPiligrim, F1Zolotinka
have large fruits, over 100 g . There is significant fruit yield and mass dependence on growing
conditions for sorts Florida, Belaya Noch, hybrids FiSnejok, F1Piligrim, F1Zolotinka. In hot summer
conditions, in 2010, with temperature exceeding from 2,8°C to 8,5°C, hybrids F1Snegirek, F1Piligrim
and F1 Zolotinka had the highest yield. The productivity of sorts Florida, Vernost and hybrids
FiPlamenniy and F1 Lero was below control. Sorts Florida, Dobrjak, Lasochka and hybrid F1Py3a
had the tightest fruits. The content of ascorbic acid is the most significant in sorts VVernost, hybrids
FiPlamenniy, F1Ararat, F1Ruza, F1Hrizolit. More ascorbic acid has accumulated in the fruits of sweet
pepper in years with low temperatures during the vegetation period (2011 and 2012). Under high
temperature conditions of 2010, the content of ascorbic acid decreased. The highest carotene content
there is in fruits of sorts Lastochka, Lasochka, Tiflis, hybrids FiSnegirek, F1Ararat, F1Terek, FiRuza
and FiHrizolit.

Keywords: sweet pepper, sorts, hybrids, adaptive features and characteristics, crops productivity,
biological ripeness, technical ripeness, biochemical content, fruit mass, film greenhouses
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OIEHKA CJIABOPOC/JIBIX KJIOHOBBIX IIO/IBOEB SABJIOHU
B OTBOJAKOBOM MATOYHUKE 3AHIUINEHHOI'O I'PYHTA
Tennanuii lapdpenosnu Arpomenko’, Maprapura MuxaiiioBna CKpHIHUYEHKO?,
Hamxuoyaaa Acup®
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Pedepar. B crarbe mnpencraBiieHbl JaHHBIE MO XO3SMCTBEHHO-OMOJIOTHYECKON OIICHKE
CI1a0OpOCIBIX KIIOHOBBIX IOJBOEB SIOMOHM B OTBOJAKOBOM MATOYHHMKE 3alUIIEHHOTO TPYHTA.
Uccnenoanus mposeneHsl B 2020-2021 rr. B yuebHo-ombiTHOM cany Cankt-IletepOyprckoro
rocyaapctBeHHoro arpapHoro yHuBepcutera (CIIOI'AY). OObexkramu uccienoBaHus sBISIIUCH 9
¢dopM crnabopocibIX KIOHOBBIX M0ABOEB s0JOHM cenekuun MuuypuHckoro ['AY: Manbim
bynarosckoro, 54-118, 57-490, 62-223, 62-396, 64-143, 67-5(32), 70-6-8, 71-3-150. ®opmsI
nojBoeB 62-396, 54-118 u 57-490 panee uzyuanuce B CIIOI'AY. OcranbHble GOpMBI 10BOEB
BIIEPBbIE HCHBITHIBaIUCh B JleHuHrpajackoil oOmactu. KoHTponem ciyxun pallOHMpOBaHHBIN
nojBoi 54-118. MccnenoBanus NpOBOJWIN COIJIACHO OOLIETPUHATON METOJIUKE MO Cal0BOJCTBY
«[Iporpamma u MeTOMKa COPTOM3YUYEHHUS IJIOJOBBIX, STOJHBIX U OPEXOIUIOJHBIX KYIbTYp, 1999».
3akyiazika OTBOJKOBOIO MAaTOYHMKA KIIOHOBBIX MOJABOEB sI0JIOHM mpou3BeneHa BecHoM 2020 r. B
TEIUINIIE ¢ KapOOHATHBIM MOKpbITHEM. THI MaTOYHMKA — BepTHKaiIbHbINA. Cxema nocaaku 0,2 x 0,5
M. Pe3ynbTaThl (eHonorndeckux HaOMIOACHUM NOKa3ald, YTO BCE H3ydaeMble ciaabopocibie
KJIOHOBBIE TTO/IBOM SIOJIOHH B MAaTOYHHKE COOTBETCTBYIOT CE30HHBIM PUTMaM Pa3BHTHUSI PACTCHUH U
GopMHpYIOT OTBOJAKM B YCIOBHSAX 3allMIIEHHOro rpyHTa. Haubosee BBICOKHME OTBOJKU
(dhopMHUpOBaI MAaTOYHBIE KYCTHI KJIOHOBBIX MOJIBOEB si0JI0HU 62-396 u 62-223. Haubonee cmaboe
BETBJICHHE OTBOJIKOB OTMEYEHO y 1moiBoeB 67-5(32), 71-3-150, 70-6-8 (1,0-1,2 6amna). OTBOIKH BCEX
M3Y4aeMbIX KJIOHOBBIX IIOJIBOEB XapaKTEPHU30BAJIUCh XOPOILIO Pa3BUTOM KOPHEBOW CHCTEMOM.
CpenHsist JuIMHA KOpHEN y OTBOJAKOB BappupoBaia oT 21,9 cm (Mansim bynarosckoro) no 38,1 cm
(64-143). Haubosee BbICOKHIA BBIXO OTBOJIKOB 1-ro copta (>80%) hopMUpOBaId MATOUHBIE KYCThI
nmosBoeB: 63-396, 62-223, 54-118, 64-143. Beixog 0TBOJIKOB 2-Tro copTa BapsupoBai oT 1,7% (62-
396) mo 34,5% (Mansim Bynarosckoro). HauMeHbmmii BIXOJ] HECTAaHAAPTHBIX OTBOJAKOB (<1%)
oT™eueH y ¢opM 62-396 u 57-490.

Kniouesvie cnosa: xionosvle noogou A0OI0HU, OMBOOKOBLIL MAMOUYHUK, enonro2uyeckue @azol,
8blCOMA OMBOOKOE, 8bIXOO OMEOOKO8
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Abstract. The article presents data on the economic and biological assessment of low-
growing clonal rootstocks of apple trees among the layering mother plants under the conditions of
protected ground. The studies were carried out in 2020-2021 in the educational and experimental
garden of St. Petersburg State Agrarian University (SPbSAU). The objects of the study were the
following 9 forms of low-growing clonal apple tree rootstocks bred at Michurinsky State Agrarian
University: Malysh Budagovskogo, 54-118, 57-490, 62-223, 62-396, 64-143, 67-5(32), 70-6-8, 71 -
3-150. Rootstock forms 62-396, 54-118 and 57-490 had been previously studied at St. Petersburg
State Agrarian University. Other forms of rootstocks were tested for the first time in the Leningrad
region. The zoned rootstock 54-118 served as the control. The studies were carried out according to
the generally accepted methodology for horticulture "Program and methodology for the study of
variety of fruit, berry and nut crops, 1999". The laying of the layering mother plants of clonal apple
rootstocks was carried out in the spring of 2020 in a carbonate-coated greenhouse. The mother plant
type is vertical. Landing pattern 0.2 x 0.5 m. The results of phenological observations showed that all
the studied low-growing apple clonal rootstocks among the mother plants correspond to the seasonal
rhythms of plant development and form layering under conditions of protected ground. The highest
layerings formed mother bushes of apple clonal rootstocks 62-396 and 62-223. The weakest
branching of layering was noted for rootstocks 67-5(32), 71-3-150, 70-6-8 (1.0-1.2 points). Layerings
of all studied clonal rootstocks were characterized by a well-developed root system. The average root
length of layering varied from 21.9 cm (Malysh Budagovskogo) to 38.1 cm (64-143). The highest
yield of layerings of the 1st grade (>80%) was formed by mother bushes of rootstocks: 63-396, 62-
223, 54-118, 64-143. The yield of layerings of the 2nd grade varied from 1.7% (62-396) to 34.5%
(Malysh Budagovskogo). The lowest output of non-standard layerings (<1%) was observed among
forms 62-396 and 57-490.

Keywords: apple clonal rootstocks, layering mother plant, phenological phases, layering height,
layering output
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HACJIEJOBAHME CEJIEKIHMOHHbBIX TMTPU3HAKOB SAYMEHSA
PU TUBPUIN3AIIMA B YCJIOBHUAX HAXUUYEBAHCKOM
ABTOHOMHOM PECIIYBJIUKHA
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Pedepar. B HaxuueBanckoii ABroHomHOi PecryOnmke AzepOaiijkaHa cpeau 3epHOBBIX
KYJIBTYp 0c00asi posib MPUHAUIEKUT ssuMeHI0. OH UCMONIb3YyeTCsl B KaUeCTBE MPOI0OBOIBCTBEHHON U
KOpPMOBOH KyJbTyphl. BaxkHeilliee 3HaueHre Ipyu BO3/IEJIbIBAHUY SIUMEHSI Ha Oorape MMeeT copT U
€ro COPTOBbIE 0COOEHHOCTH, IIO3BOJISIONIUE B YCIOBUAX HEJOCTATOYHOTO YBIaKHEHHS (JOPMHUPOBATH
BBICOKMH ypoxail 3epHa. Co3jaHue 3aCyX0yCTOMYMBBIX U BICOKOIIPOYKTUBHBIX COPTOB STUMEHS JIJ1S1
OorapHoro 3emJeieius aBTOHOMHOI pecnyOiMKH sBIseTCS BaKHEWIIeH 3aaayeil cesekuuwy,
YCIICIIHOE PEUICHHE KOTOPOW HEBO3MOXKHO 0O€3 NMPHUBIICYECHHs OOIMIMPHOTO TreHO(OHIAa MHUPOBOU
KOJIJIEKIIMM ¥ MPABUIBHOIO 10ja00pa poAMuTeNbcKUX (Gopm ais ckpemuBanus. MccnenoBanus mo
CENIEKIIMOHHOW OIICHKE COPTOB, TMOPUAHBIX ()OPM U JIMHUH M MPUTOAHOCTU HCIOJIH30BAHUS UX B
Ka4yecTBE POAUTENBCKUX (OPM IpPH CKPEIIMBAHUM U BbIBEJCHHMM HOBBIX COPTOB IPOBOIMIM B
Wuctutyre buopecypcos. Llenbto uccienoBanuii ObU10 U3y4eHHUE U BBISBIEHUE 00pa3LiOB sIMMEHS 110
KOMIIJIEKCY XO35HCTBEHHO-LIEHHBIX IIPU3HAKOB U BbIJIeIEHUE HauboJiee EHHbIX U3 HUX B KaueCcTBE
HWCXOJHOTO MaTepuana sl CEJIEKIMM COPTOB Ha 3aCyXOyCTOMYMBOCTh. B 3amaum uccnenoBaHuii
BXOJIMJIO YCTAHOBUTB XapaKTEP HACJICIOBAHUSA BAKHEHIINX CEJICKLIMOHHBIX IIPU3HAKOB U IIOJYyYUTh
HOBBIM HCXOJHBIM Marepuan A JanbHeWmeidl pabdoTel mo sumeHto. IIpoBoaunachk olieHka 1o
(eHOIOrnYecKuM MpU3HAKaM PacTeHUs M ypo’Kas 3€pHa, 3aCyXOYCTOHYMBOCTH, YCTOHYMBOCTU K
MoJIETaHuI0, OWOXMMHUYECKMM TIOKa3aTelssM KauyecTBa 3epHa. [IpoBenéHHbIe uHcciel0BaHUSA
MO3BOJIMJIM BBIIEIMTH PsAA THOPUIHBIX (OPM U JTMHUHN SUMEHS, PEKOMEHAYEMBIX JJIs1 UCIIOIb30BaHUs
B CEJIEKIIMH MPU BBIBEIEHUU HOBBIX YPOKaMHBIX U 3aCYXOYCTONYMBBIX COPTOB STUMEHS.
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Abstract. In the Nakhichevan Autonomous Republic of Azerbaijan, barley is of particular
importance among grain crops. It is used as a food and fodder crop. The variety and its varietal
features are of great importance in the cultivation of barley on the bogar, they make it possible to
form a high grain yield in conditions of insufficient moisture. The creation of drought-resistant and
highly productive barley varieties for rain-fed agriculture of the Autonomous Republic is the most
important task of breeding, the successful solution of which is impossible without the involvement of
an extensive gene pool of the world collection and the correct selection of parental forms for crossing.
Studies on the selection evaluation of varieties, hybrid forms and lines and the suitability of using
them as parent forms when crossing and breeding new varieties were carried out at the Institute of
Bioresources. The purpose of the research was to study and identify samples of barley according to a
complex of economically valuable traits and select the most valuable of them as a starting material
for breeding drought resistant varieties. The research objectives were to establish the inheritance
nature of the most important breeding traits and to obtain new source material for further work on
barley. The assessment was carried out according to the phenological characteristics of the plant and
grain harvest, drought resistance, lodging resistance, biochemical indicators of grain quality. The
conducted research allowed us to identify a number of hybrid forms and lines of barley recommended
for use in selection when breeding new high-yielding and drought-resistant varieties of barley.
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Pedepar. /{11 oprannueckoro 3emieaesnus TpedyoTcst 0coOble, IKOJIOTHYECKH Oe30IacHbIe
cpeactBa s OOpbObI € BpeAuTeNnssMd M OOJNE3HSAMU pacTeHUid (MUKpOOHMOJIOrMYEcKUe,
pacTUTeNbHBIE) U MX TOCYIapCTBEHHAsS PETUCTPALHs IPOTHB ONpPEeAEIEHHBIX BUI0B, 0€3 KOTOPOH MX
UCIIOJIb30BaHUE 3ampelnieHo. B dactHocTH, Ha KamycTe (OelIOKO4YaHHOHM, LIBETHOM M Ap.) HET
3apEeTUCTPUPOBAHHBIX CPEJCTB 3AIIUTHI OT KPECTOIBETHBIX OJIONIEK, KOTOPbIE MOKHO IPUMEHSTD B
OpraHMyecKoM 3emiienienuu. [IpoTHB KamyCTHBIX MyX 3aperHCTPUPOBAHBI TOJBKO CPEICTBA Ha
OCHOBE PHTOMOIIATOreHHBIX HeMaTo Hemabakt u DHTOHEM-F.

OcHoBHbIMU BpenuTensiMu kamycTel Ha CeBepo-3amage P® sBASIOTCS KpEeCTOLBETHBIE
onmomiku, BeceHHsisi kamyctHas Myxa (Delia radicum), kamycraas mons (Plutella xylostella),
kamyctHas (Pieris brassicae) u pennas (Pieris rapae) oensaku. J{iast 60pb0OBbI ¢ HUMH Ha TOCaaKax
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0eTOKOYaHHOM U IIBETHOM KalyCThl, BRIPAIIMBAEMbIX [0 OPraHUUYECKUM TEXHOJIOTHSIM, UCIIBITAH P
Mukpobuonoruueckux cpeacts (buroxkcubamwmnun, Jlemunouua, bamwkon, buocron, bosepuH,
Merapusun, Hemabakt, DaToHeM —F, [IpoHeM) u cpenacTB pacTuTenbHOro nmpoucxoxacHus (Huw,
IKCTpaKkThl xBoW, [luperpym, mpenapatel Ha oOcHOBe Tabaka). [loka3zaHo, 4TO B YCIIOBHAX
OpPraHUYECKOT0 3eMJIeIeIus sl O0PHObI C BpEAHBIMU YEIIYEKPBUIBIMU (KAaIyCTHAsI MOJIb, KaIlyCTHAs
U permHas OCNSHKW) Ha KalyCTe MOXHO C BBICOKOH J((EKTUBHOCTHIO HCIIONH30BATh
MuKpoOuonornueckue mnpemnaparbl butokcubamwmnun, Jlenumonma wu  bamukon, a  Takke
pacturensHbli npenapaT Iluperpym (3kcTpakT monmarckod pomamiku). bamukxon u Iuperpym
MO>KHO HCIIOJIb30BaTh JJisi OOpbOBI C KPECTOLIBETHBHIMHU OJIONIKAMH, HO JOCTATOYHBIA 3(deKT
JOCTHTaeTCs MPHU MPOBEIEHUH HECKOIBKHX 00pabOTOK, YTO CHIIKACT PEeHTAOENbHOCTh 3alUTHBIX
MeponpusThii. BeicokoaddekTuBHOTO cpeAcTBa OOpbObI C BECEHHEHW KaIllyCTHOM MYXOH cpenu
UCIBITAHHBIX MHKPOOMOJIOTHYECKHUX MPENapaToB U CPEJCTB PACTUTEIBLHOTO MPOUCXOXKIACHUS TPU
WCIIBITAHHBIX HAMU TEXHOJIOTHSIX PUMEHEHHUSI BBISIBUTH HE yJ1aJI0Ch.

Kniouesvie cnoea: opeanuueckoe 3semaeoenue, Kanycma, MUKpobuoiocuveckue cpeocmea,
pacmumeinbHble cpedcmed, bUoIocUYecKkas IQPhekmusHocms

HutupoBanme. AnucumoB A.M., J[lo6bpoxotoB C.A., PorozeBa VY.b. Ucnwitanue
MUKPOOUOJIOTHYECKUX M PACTUTEIBHBIX CPEACTB JIJIS 3alUTHI KAIyCThl OT OCHOBHBIX BpEAUTENCH B

opranndyeckom 3emtenenuu // M3Bectust Caskr-IleTepOyprckoro rocyaapcTBEHHOTO arpapHoOro
yuuBepcureta. — 2022. - Ne (1) 66, - C. 79-87. doi: 10/24412/2078-1318-2022-1-79-87.

TRIAL OF MICROBIOLOGICAL AND HERBAL AGENTS FOR MAIN CABBAGE
PESTS CONTROL IN ORGANIC FARMING

Anatoly 1. Anisimov?, Sergey A. Dobrokhotov?, Ulyana B. Rogozeva®
1Saint-Petersburg State Agrarian University, Peterburgskoye shosse, 2, Pushkin, Saint-Petersburg,
196601, Russia; anisimov_anatoly@mail.ru; http://orcid.org/0000-0003-0127-7610
2Saint-Petersburg State Agrarian University, Peterburgskoye shosse, 2, Pushkin, Saint-Petersburg,
196601, Russia; dobrohotov-s@mail.ru
3Saint-Petersburg State Agrarian University, Peterburgskoye shosse, 2, Pushkin, Saint-Petersburg,
196601, Russia; ubr9418@yandex.ru

Abstract. Organic farming requires special, environmentally friendly means to control insect
pests and plant diseases. Their state registration against some species is required, otherwise their use
is prohibited. Particularly, on cabbage (white, cauliflower, etc.) there are no registered means for
cabbage root fly control which can be used in organic farming. The only drugs were registered against
cabbage flies are based on entomopathogenic nematodes Nemabakt and Antonem-F, but they are no
longer listed in the State Catalog of Pesticides and Agrochemicals approved for use in the Russian
Federation as of December 9, 2021.

The main pests of cabbage in the North-West of the Russian Federation are cabbage flea
beetles, cabbage root fly (Delia radicum), diamondback moth (Plutella xylostella), pierid cabbage
white (Pieris brassicae) and turnip white (Pieris rapae) butterflies. For their biological control, a
number of microbiological agents (Bitoxibacillin, Lepidocid, Batsikol, Biostop, Boverin, Metarizin,
Nemabakt, Antonem-F, Pronem) and herbal agents (Nim, needle extracts, Piretrum, tobacco-based
preparations) were tested. It is shown that in the organic farming, to confront harmful lepidoptera
(diamondback moth, white and sulfur butterflies, cabbage) on cabbage, microbiological agents
Bitoxibacillin, Lepidocid and Batsikol, as well as the herbal agent Piretrum (from Dolmatian
chamomile), can be used with high efficiency. Batsicol and Piretrum can be applied to control
cabbage flea beetles, but as sufficient effect is achieved after several treatments, it reduces the cost-
effectiveness of protective measures. A highly effective means for cabbage root fly control among
the tested microbiological and herbal agents have not been found when using the tried technologies
of application.
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OCOBEHHOCTH BO3I[EI?ICT13H$[ HE®TU N HE®TEINIPOAYKTOB .
HA ITOKA3ATEJIM BUOJIOI'MYECKOU AKTUBHOCTHU JEPHOBO-IIOA30JIMCTOU
IMOYBbI HA ®OHE IPUMEHEHUSA MUKPOBUOJIOI'MYECKOI'O JECTPYKTOPA

Pajguna CaugmeroBna 'am3zaeBa
Cankr-IlerepOyprckuii rocyjapcTBEHHBIN arpapHblii yHuBepcuTeT, [letepOyprckoe mocce, 1. 2,
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Pedepar. Llensio uccnenoBaHuil sIBISAJIOCH U3Y4E€HUE OCOOEHHOCTEH BIMSIHUSA Pa3IMUHBIX
KOHLEHTpauuid He(TH Ha moka3aTeau OHOJIOTMYECKOW AaKTUBHOCTH IOYBBI M OIpeAeieHUE
OCTaTOYHOTO KOJHMYECTBA HEPTENPOJYKTOB B JIEPHOBO-IIOJ30JIMCTON TOYBE IIPU BHECEHUU
OuonpenapaTa Ha OCHOBE HE()TEOKHUCISIONIMX MUKPOOPTaHU3MOB. B cTarbe MpuBOASTCS pe3yIbTaThl
BEreTal[IOHHBIX ONBITOB IO BIMSIHHUIO PAa3sHOIO YPOBHS HE(PTAHOrO 3arps3HEHUs Ha JUHAMUKY
CTPYKTYpPbI TOYBEHHOTO MHUKPOOHMOIIEHO3a, aKTUBHOCTh KaTajla3bl M CTENeHb JecTpykuuu. Hedtsb
BHOCHJIM B ciieayromux koHneHTparusx: 10 Mt (2000 mr Hedtr Ha kr oussr), 30 mut (6000 mr HedTH
Ha Kr moyBbl), S0 M (10000 mMr Hedti Ha Kr mMOuUBBI). PaccMOTpeHBI Takue MUKPOOHOIOTUYECKHE
[oKa3aTeau IOYBbl, Kak obmee MukpoOHoe uucio (OMUY), YUCIEHHOCTh MHUKPOMUIIETOB,
aKTUHOMMIIETOB U OJuroHutpo¢uioB. M3 OuOXMMHMYECKHMX TMOKas3aTelned OHOIOrn4ecKoin
aKTUBHOCTH M3YyY€HA IMHAMUKA aKTUBHOCTH KaTaja3bl. Y CTAHOBJIEHO, YTO YACIEHHOCTh U3yUYEHHBIX
(U3HONIOTMYECKUX TPYII MHUKPOOPTaHU3MOB U KOJIMYECTBEHHOE COJEpP)KAaHHUE PACCMOTPEHHBIX
nokaszaTesel 3aBUCEIM OT YpPOBHS 3arps3HEHMs IOJUIIOTAHTOM M BHECEHHUs Ouonpenapara.
[TokazaHo, YTO HEBBICOKHE KOHIEHTPALMU He(TH CTUMYIUPYIOT YUCIEHHOCTh OakTepuil (pou+2000
MI/KT 10uYBbI). OTMEUEHO, YTO MHUKPOCKOMMYECKHe TIpuObl Oojiee YCTOWYMBBI K HePTIHOMY
3arpsi3HeHuto. Pe3koe CHM)KEHHE UHCIEHHOCTH aKTHHOMMIIETOB HaOJII0Jalloch B BapHUaHTaX
¢$ou+6000 1 pon+1000 mMr HedTH HA KT TOUBBI. MakcHMallbHasi aKTUBHOCTh KaTalla3bl OTMEUEHa B
BapuanTte ¢oH+2000 mr/kr+ouonpenapar u cocraBuia 17,1 Mia3a 2 MuH Ha 1 T TOYBBL. Y CTAaHOBIIEHO,
4T0 HauOojee YyBCTBUTEIbHBIMH K HE(TSAHOMY 3arpsS3HEHHI0 OKa3aluCh AKTUHOMHUIIETHI U
OJIUTOHUTPO(UIIBI, YHUCICHHOCTh KOTOPBIX HE BOCCTAHABIMBAETCS U K KOHIly SKCIIEpUMEHTa, Ha 90-
bI€ CYTKH T0CJIE 3arpsI3HEHUS.

Camas BbICOKasi CTEINEHb Jierpafaluy HeTenpoayKToB oTMeueHa B Bapuante ®on+2000
MI/KT HeTu + Ouornpenapar u cocraBuia 23,7%, a MuHuManbHas — B Bapuante ®ou+6000 mr/kr
HedtH, 2,4%.

BrrsBrieHo, yTo Ha poHE BHECEHUSI MUKPOOHOIOTMYECKOT0 IECTPYKTOPA BOCCTAHABIINBAIOTCS
OMOJIOrMYecKHe IOKa3aTelnu He(Te3arps3HEHHOM IMOYBBI M CHHMKAETCS OCTATOYHOE KOJUYECTBO
HePTENPOIYKTOB B 5-8 pas.

Knrwoueewie cnosa: neghmo, Mukpobuoiocuueckui 0ecmpykmop, MUKpomMuyemsl, aKmuHOMUuyemul,
ONIULOHUMPOUTILL, KAMANA3a, OCMAMOYHOE KOIUYECmB0 HeghmenpooyKmos
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Abstract. The purpose of the research was to study the peculiarities of the influence of various

concentrations of oil on the indicators of biological activity of the soil and to determine the residual
amount of oil products in sod-podzolic soil when applying a biological product based on oil-oxidizing
microorganisms. The article presents the results of vegetation studies on the influence of different
levels of oil pollution on the dynamics of the structure of soil microbiocenosis, catalase activity and
the residual amount of petroleum products when using a biological product based on oil-oxidizing
microorganisms. Such microbiological indicators of the soil as the total microbial number (OMH),
the number of micromycetes, actinomycetes and oligonitrophils are considered. It was found that the
quantitative content of the studied biological indicators depended on the level of pollutant
contamination and the introduction of a biological product. It is shown that low concentrations of oil
stimulate the number of bacteria (background +2000mg/kg of soil). It is noted that microscopic fungi
are more resistant to oil pollution. A sharp decrease in the number of actinomycetes was observed in
the variants background +6000 and background +1000 mg of oil per kg of soil. At the end of the
experiment (on day 90), the level of actinomycetes and oligonitrophils in variants with and without
the introduction of a biodestructor is not restored to the indicators of the control and background
variant (NPK). The maximum activity of catalase was noted in the variant background +2000mg/kg
+ biopreparation and was 17.1 ml per 2 min per 1 g of soil. It was found that actinomycetes and
oligonitrophiles were the most sensitive to oil pollution, the number of which does not recover by the
end of the experiment, 90 days after contamination.
The highest degree of degradation of petroleum products was noted in the Background +2000 mg /kg
of oil + biological product and amounted to 23.7%, and the minimum - in the Background +6000 mg
/ kg of oil, 2.4%. It was revealed that against the background of the introduction of a microbiological
preparation based on carbon-oxidizing microorganisms, biological indicators of oil-contaminated soil
are restored and the residual amount of petroleum products is reduced by 5-8 times.

Keywords: oil, microbiological destructor, micromycetes, actinomycetes, oligonitrophils, catalase,
residual amount of petroleum products
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Pedepar. MccnenoBanus nposeneHsl B ycioBusx [Ipuypanes Ha yrkax kpocca «Mezneoy,
rze yrara 10 10-tu nHel conepkaiuch moj Opyaepam, 3aTeM Ha BoJbepax. PalinoHbl KOHTPOJIbHON
IpyNIbl COCTOSJIM W3 OCHOBHBIX MeCTHbIX kKopMmoB I[Ipuypanes. K ocnHoBHomy panumony (OP)
no0aBieH Honun kanus B fo3ax: 1-yio onbitHyto — 0,05 mr/kr, coorBectBeHHo, 2-yio — 0,10, 3-b10
0,15 mr/kr. Y cTaHOBIICHO, 4TO JOOABICHHE IIPerapaTa MOBBIIIACT )KUBYIO MACCY YTSAT [0 CPABHEHHIO
C KOHTPOJIBHOM: Ha 4-i1 Henene 1o 1-i ONBITHOU TPyIIIe BhIIIE HA 25 T, COOTBETCTBEHHO, 2-i1 — Ha 44
r u 3-i — Ha 30 r. B 49-1HEBHOM BO3pacTe *KHMBas Macca B KOHTPOJIBHOH TpyIie cocTaBmiia 2646 T,
a B ONBITHBIX 1-i1 — 2722, 2-i1 — 2722 v 3-i1 — 2834 T, WK B ONBITHBIX IPYNIaxX MPEBHIIICHUE )KUBON
Maccel coctaBmwio 2-88-10,29%. Cpeaw 3KCHEpPUMEHTAIBHBIX TPYIIT JIYYIIHE ITOKA3aTelId II0
CpeAHECYTOUHOMY NpHUpocTy Bo 2-if rpynne (54,49 1), wnim Bbime  KoHTposubHOW Ha 10,29%.
YcTaHoBIEHO, UTO MIpenapar yaydlaeT COXpPaHHOCTh MOJIOJIHsIKA /10 49-nHeBHOrO Bo3pacra (3,25-
4,62%) 1o cpaBHEHIO ¢ KOHTPOJIbHOW rpynmoi. Jlyumue nmokasaTeian pocTa, pa3BUTHS U MSCHBIE
KauyecTBa IoJIyueHsl pu JobasieHuu npenapara 0,10 mMr/kr kopma. XuMU4YecKre aHaIu3bl MsCa yTAT
B 49-71HEBHOM BO3pacTe MOKa3aliM, YTO HOJMJ Kajusl MOJO0XKHUTEIbHO BIMAET HAa MAcCOBYIO JIOJIIO
oenka B msice (0,22-0,66%), o cpaBHEHHIO ¢ KOHTpOJIbHOM rpymmoi. KamopuitHocts 100 T Msca BO
2-i1 omBITHO# rpymme Beme Ha 11,36 xkan. Moama xanus moseimaeT npeay6oiiHyio Maccy Ha 2,87-
7,10% wm cooTHOIIEHUE MsAca K KOCTSIM. Y CTaHOBJICHO TaKXe IOJIOKUTEILHOE BIUSHHE TIperapara
Ha pa3BUTHE BHYTPEHHBIX OPIaHOB MOJIOJIHSAKA YTHT.
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arpapnoro yHusepcutera. — 2022, — Nel (66). — C. 97-103. doi: 10.24412/2078-1318-2022-1-97-103.

INFLUENCE OF POTASSIUM IODIDE ON GROWTH, DEVELOPMENT AND MEAT
QUALITIES OF DUCKS OF THE CROSS "MEDEQO"

Amangeldy R. Rustenov?, Nurlygul Zn. Ueleuqgalieva?

Mahambet Utemisov West Kazakhstan university. Uralsk, 162 Nursultan Nazarbayev Avenue
090000, Republic of Kazakhstan; rustenov@mail.ru; http://orcid.org/0000-0002-9858-6868



2Zhangir Khan West-Kazakhstan Agrarian-Technical University. Uralsk, Zhangir Khan street 51.
Republic of Kazakhstan; Nur_el70@mail.ru; http://orcid.org/0000-0002-3845-9031

Abstract. The studies were carried out on ducks of the Medeo cross in the Urals where
Ducklings were kept under brooders for up to 10 days with subsequent transfers to aviaries.The effect
of adding potassium iodide (0.05-0.15 mg / kg) to the main diet of ducklings was experimentally
studied. It was found that the addition of the preparation improves the growth, development and
preservation capacity of growing birds.The live weight in the experimental groups reached 2722-
2834 grams by the age of 49 days, which is 2-88-10.29% higher than in the control group. The
preparation improves the preservation capacity of growing birds up to 94.66%, versus 17.74% in the
control group.The best indicators of growth, development and meat quality were obtained by adding
the preparation to the main diet at a dose of 0.1 mg / kg. Potassium iodide increases the pre-slaughter
weight, in comparison with the control group, by 2.87-7.1% and the ratio of meet to bones. Chemical
analysis of meat of ducklings at 49 days of age showed that potassium iodide has a positive effect on
the mass protein fraction in meat (0.22-0.66%), compared with the control group. The caloric content
of 100 g of meat in the 2nd experimental group is higher by 11.36 kcal. The positive effect of the
drug on the development of the internal organs of young ducklings was also established.

Keywords: potassium iodide, cross "Medeo", average daily growth, meat quality
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Pedepar. B craTee npencraBiieHbl pe3ysbTaThl UCCIECIOBAHUN YCIOBUUM IPOECKTUPOBAHUSA
NIEKTPOMEXAHNYECKUX JUCIIEpraTopoB co CTaOWIIbHBIMU XapaKTepUCTUKaMHU
SHEProdPPEeKTHBHOCTH U 33/JlaHHBIMU CTAHAAPTOM KAueCTBEHHBIMH ITOKA3aTEJISIMH BBITYCKAaeMOU
HOPOAYKIMHM PA3IMYHOrO LIEJIEBOr0 Ha3HaueHWs. AHAIUTUYECKUH 0030p 3MEeKTpOoYU3NUECKUX U
MEXaHUYECKUX CIMOCOOOB MEXaHOAKTHBAIIMM M KOHCTPYKTHBHBIX OCOOEHHOCTEH ammaparos,
peanu3yoUMX 3JIEKTPOMArHUTHBIM cr1oco® (opMHUpPOBaHMSA AMCIEPIHPYIOLIMX Harpy3ok B
MarHMTOOKUKEHHOM clloe (heppoTell B CMECH C NepepadaThIBAEMbIM MPOYKTOM, IIO3BOJIMI CAENATh
BBIBOJ, YTO CIIOCOO CO3JIaHMs pa3pyllaOIUX HANpPsHKEHUH B MaTepuaie SBISIETCS MPUOPUTETHBIM
(GakTopoM,  OINpEAENSIOUMM  J3HEProeMKOCTh TOTOBBIX — M3AENUN.  DJIEKTPOMEXaHUYECKHE
JMCTIEPraTopbl, B KOTOPBIX YAAPHO-UCTHUPAIOIINE HATPY3KU (POPMUPYIOTCS C UCTIOIb30BAaHUEM JIBYX
MIOTOKOB SHEPruu (3HEPruH MOCTOSIHHOTO 3JIEKTPOMArHUTHOTO MOJS U SHEPrUu OT NPUBOJHOIO
AJIEKTPOBHUraTeNsl), MOXHO paccMaTpUBaTh KaK YCHJIUTENIH MOIIHOCTH, OOecreyuBaroIme
MUHUMAaJbHBIE TIOTEPU SHEPTUU MpU €€ TpaHCPOopMalMU B SHEPTUI0 paspyuieHus marepuana. C
LENIbI0 MCKIIIOUEHUS 3aCTOMHBIX 30H U PAaBHOMEPHOI'O PACIPEAEIEHUS CUIOBOIO BO3JIEHCTBUS I10
yacTUllaM TpPOAYKTa IO BceMy paboueMy o0ObEMy almnaparoB MPOBEACHBI HCCIEI0BAHUS
JUHAMUYECKHUX XapaKTePUCTUK JBIDKEHUS QeppoTen mpu (OPMHUPOBAHUU AUCHEPTHPYIOLINX
Harpy3oK ¢ HCIOJIb30BaHMEM ypaBHEeHMHN Jlarpanxka BToporo poja. Ha ocHoBaHuM aHain3a
muddepeHIMaNbHbIX YpaBHEHUN JABWKEHHMs LENOYKH M3 (QeppoTen YCTAaHOBJIEHO, YTO OIHHUM U3
OCHOBHBIX YCIOBUH 53(QQPEKTUBHOI pabOThl 3IEKTPOMEXAHUYECKHX JUCIEPraTopoB SBISETCS
CO3JIaHHE YCTOMYMBBIX OCHOBAaHUH CTPYKTYPHBIX NOCTpoeHuil u3 ¢eppouactun. Ha ocHoBaHUM
MCCIIETOBAaHUM CKOPOCTHBIX U AJIEKTPOMATHUTHBIX PEKUMOB ariapaToB YCTAHOBJIEHO, YTO ACHCTBHE
HEHTPOOESKHOM CHITBI MOXKHO KOMIIEHCHUPOBATH KaK IyTeM YBEIHMUEHHS M.J1.C. OOMOTKH yIpaBlIeHHUS,
TaK U 3a CUET BBINOJHEHUS KOPIyca YCTPONCTB KOHUYECKOH (GOpMBI. ITH yCIOBUS pealn30BaHbl B
YCTPOICTBAaX MyTeM MPHUHATUS KOMILJIEKCAa KOHCTPYKTHUBHBIX PELICHUH M MOJEPHU3ALUU (POPMBI
MOBEPXHOCTEH, OrpaHWYMBAIOMIMX UX pabounii oObeM. HoBH3HA MpenoKEeHHBIX peUIeHHUH
noJTBepxk/ieHa nareHTaMu P® Ha u3o0peTeHus.

DKCIepUMEHTAIBHBIMU  UCCIIEIOBAaHUSIMU TOATBEpKIeHA 3()(PEKTUBHOCTD MPHUHSITHIX PEIICHUH.
AHanu3  MOJIyYEHHBIX  OKCIEPUMEHTAJbHBIX  JAHHBIX  IIOKa3aj, 4TO  amnmapartel —
ANEKTPOMEXaHUYECKUE TUCIIEPraTOPbl C BHEIPEHUEM B UX KOHCTPYKIIMIO OOOCHOBAaHHBIX B CTaThe
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KOHCTPYKTUBHBIX pEIIeHUH 00ecrneyrBaroT IPOU3BOJCTBO  KAueCTBEHHOTO MPOAYKTa C
MUHUMATBHBIMU 3aTPaTaMy YHEPTHH.

Knrwoueevie cnoea: cnocob 21eKMpOMASHUMHOU MEXAHOAKMUBAYUU, DJIEeKMPOMEXAHUYEeCKUL
oucnepeamop
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Abstract. The article presents the results of studies of the design conditions of

electromechanical dispersants with stable energy efficiency characteristics and quality indicators of
multipurpose products specified by the standard. An analytical review of electrophysical and
mechanical methods of mechanical activation and design features of devices implementing an
electromagnetic method of forming dispersing loads in a magnetically liquefied ferroelements layer
mixed with a processed product allowed us to conclude that the method of creating destructive
stresses in the material is a priority factor determining the energy intensity of finished products.
Electromechanical dispersants, in which shock-abrasion loads are formed using two energy flows (the
energy of a constant electromagnetic field and energy from a drive electric motor), can be considered
as power amplifiers that ensure minimal energy losses during its transformation into the energy of
destruction of the material. In order to exclude stagnant zones and the uniform distribution of the
force effect on the product particles throughout the device working volume, studies of the dynamic
characteristics the ferroelement movement during the formation of dispersing loads using Lagrange
equations of the second kind were carried out. Based on the analysis of the differential equations of
motion of a chain of ferroelements, it is established that one of the main conditions for the effective
operation of electromechanical dispersants is the creation of stable bases of structural constructions
from ferroparticles. Based on studies of the high-speed and the electromagnetic device modes, it was
found that the effect of centrifugal force can be compensated both by increasing the magnetomotive
force of the control winding, and by making the device body conical. These conditions are
implemented in devices by adopting a set of design solutions and upgrading the shape of surfaces that
limit their working volume. The novelty of the proposed solutions is confirmed by patents of the
Russian Federation for inventions.
Experimental studies have proved the effectiveness of the taken decisions. The analysis of the
obtained experimental data showed that the devices - electromechanical dispersants when introducing
of constructive solutions justified in the article into their design ensure the production of a high-
quality product with minimal energy costs.
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Pedepar. B nanHoii craThe pacCMOTpPEH BHYTPEHHUN TPAHCIIOPT KUBOTHOBOAUECKUX (epM
(oTeduecTBEHHBII W 3apyOeXHBIM) [ TMpolecca paszgaud kopma Ha ¢epmax. HaubGonee
MEPCIEKTUBHON U 3HEProd((HEeKTUBHON M3 BCEX SIBIISIETCS MOHOPEIHbCOBAs TPAHCIIOPTHASL CUCTEMA.
Taxoxe 000CHOBBIBaeTCS TOT (PAKT, YTO 3JIEKTPOIPHUBOJ Ha Oa3e JIMHEHMHOr0 aCHMHXPOHHOTO
JBUTATENS SIBISIETCA AJbTEPHATUBOM 3JIEKTPONPUBOAY C BpALIAIOIIMMCS 3JIEKTPOABUIATEIEM.
JIuHeHbIl aCUMHXPOHHBIN 3JIEKTPONPUBOJA INIPU I'PAMOTHOM IIPOEKTHPOBAHMM M PALMOHAIBHOM
BbIOOpE KOHCTPYKTHUBHBIX MApaMETPOB C YYETOM (PU3UYECKUX OCOOCHHOCTEH MaTepuanoB
OKa3bIBAETCsI JIyUllle KJIACCUYECKOI0 JIEKTPOIIPUBOJIa C MEXaHUYECKUMHU NpeoOpa3oBaTesiIMU BUIA
IOBUKEeHMsI. [ Toro 4toObl TPaMOTHO CHPOEKTUPOBATH JIMHEHHBIH ACUMHXPOHHBIN JBUTaTEIb U
obecrieynTh  HEOOXOOUMBIE  TATOBO-PHEPreTHUECKHE  IIOKa3aTelld, HYXKHAa  aJleKBaTHas
MareMaTthdeckas Mojenb. MeToauka, OCHOBaHHas Ha TpexmepHou teopun JIAJI, nmpu nutaHuu
MHAYKTOpa OT U/I€ANbHOTO UCTOUYHUKA TOKA, MOJXOAMT Ui 3TOM 3ajjauu, MOCKOJIbKY 00ecreqnBaeT
TpeOyeMyt0 TOUHOCTh PacyeTOB, HE PACXOJALINXCS C Pe3yabTaTaMH IKCIEPUMEHTOB OoJiee YeM Ha
10%. OnHa mNO3BOJSIET MONYYUTh HEOOXOAWMBIE HMHTErpajibHbleé U JIOKAJIbHBIE XapaKTePUCTUKU
MalMHbl. {1 onpeneneHUss HEOOXOAMMOIO TATOBOIO YCHUJIUSI ObUIM INPOBENEHBI pPacdeThl CHJI
COIIPOTHUBIIEHUS JBUKCHHIO C YI4ETOM PEAJIbHBIX YCIOBUHM IKCIUIyaTallui U YCUJIMS IIPU TPOTaHUH C
MecTa. Taxke ObUT BBINOJIHEH MEXaHUUYECKUH pacyeT JIByTaBpOBOIl OaJIKK Ha U3TUO U MPOYHOCTH IS
BbIOpPAHHOM JUIMHBI IPOJIETa U MAacChl 3arpy’kKeHHOT0 KOpMOpa3iaTunka. B 3akitoueHun OblTH 1aHbI
peKoMeHaluuu 1o pexxuMaM padotsl JIA/] B ycaoBHSIX YCUIIEHHOTO U OCIIA0JIEHHOTO MarHUTHOTO
TOJIS.

Knwoueevie cnoea: enympennuii mpancnopm  JCUBOMHOB00UeCKUX ¢hepM, Kopmopazoaua,
MOHOPENbCO8Asl CUCMEMA, TUHENbII ACUHXPOHHDIL JN1EeKMPONPUBOO
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Abstract. This article discusses the internal transport of livestock farms (domestic and
foreign) for the feed distributing process on farms. The most promising and energy efficient of all is
the monorail transport system. It also substantiates the fact that an electric drive based on a linear
induction motor is an alternative to an electric drive with a rotating electric motor. A linear
asynchronous electric drive with competent design and rational choice of design parameters, taking
into account the physical characteristics of materials, turns out to be better than a classical electric
drive with mechanical converters of the type of motion. In order to competently design a linear
induction motor and provide the necessary traction and energy indicators, an adequate mathematical
model is needed. The technique based on the three-dimensional theory of LIM when the inductor is
powered from an ideal current source is suitable for this task, since it provides the required accuracy
of calculations that do not differ from the experimental results by more than 10%. It allows you to
obtain the necessary integral and local characteristics of the machine. To determine the required
tractive effort, the resistance forces to motion were calculated taking into account the real operating
conditions and the effort when starting off. A mechanical design of the I-beam for bending and
strength was also performed for the selected span length and the weight of the loaded feeder. In
conclusion, recommendations were given on the modes of operation of the LIM in conditions of an
enhanced and weakened magnetic field.

Keywords: internal transport of livestock farms, feed distribution, monorail system, linear
asynchronous electric drive
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Pedepar. B nanHoii cTaThe HAa OCHOBAHMY aHAJIM3a HAYYHBIX UCCIIEIOBAHUI MO BO3IEHCTBUIO
ONTUYECKOTO W3IyYCHHUS HA Pa3BUTHUE PACTCHUNW W HOPMATHBHOW JTOKYMEHTAIMU OMPEIEICHBI
MUHUMAaJbHbIE TpeOOBaHUA K UU(POBOMY CBETOAMOJHOMY CBETHIBHUKY C PETyJIUPYEMbIM
cuektpoM. l[lpu co3gaHMM CBETUIBPHUKA B KAYECTBE WMCTOYHHKOB H3JIYYCHUS HCIIOJIB30BAIU
anemeHTHYIO 0a3y ¢dupmbel OSRAM. IlpuBenaeH mpumep omnpeneicHUs BEIHMYUHBI HANPsHKCHHS,
HEOO0XOAUMOTO JUIsi OOECIEeYEeHUs] 3aJaHHOTO MPOIEHTHOTO COOTHOLICHHS IIBETOB B CIEKTpPE
CBETHJIbHUKA MPU U3MEHEHUU CBEUEHUS KPAaCHBIX U3TyuyaTeneil. Paznuune pacueTHBIX U U3MEPEHHBIX
3HaYeHUH B KpacHOM uanazoHe oT 45 1o 70% B obmiem ciekTpe He npessiact 4,1%. [lonydennsie
3HAYEHUS HANPSHKEHUM MpeIHa3HaueHbl I CO3JaHMsl anropuTMa U po-aHaIOroBOTrO yIpaBiIeHUS
CIIEKTPAJIbHBIM COCTABOM CBETOBOT'O IIOTOKA MPH MOMOIIH JIOTHYECKOTO KOHTpoIuiepa. OnpeaeneHbl
YPOBHHU OCBELIEHHOCTH U MpeleibHbIE pa3Mepbl OCBEHIAEMbIX IMOBEPXHOCTEH B 3aBUCUMOCTU OT
W3MEHEHUS BBICOTHI [TO/IBECA CBETUIIHHHKA IPU BRIPAIIIMBAHUY PACTEHUI Ha MMOBEPXHOCTH U HA TPEX
pasznuuHbix sipycax. KoadduumeHT HepaBHOMEPHOCTH OCBEIICHHOCTH (Z) He mpeBbimaer 15%.
MaxkcumanbHbIH ypoBeHb OcBemeHHOCTH (Emax) Ha moBepxHoctH ctona 0,8%0,4 M npu BKIIIOYSCHUN
BCEX dYeThIpeX KaHanoB ympapieHums Ha 100% coctaBnser 1359 mxmoms-M2-cl. B puamason
doTocunTeTHYECKOH akTUBHOMN paxuamuu (PAP) nomazaer 950,9 mxmons-m2-ct. Tlo pesynsraTam
M3MEpEHUIl ONTHUYECKHX IapaMeTPOB CBETWJIbHHKA BBISBICHO, YTO HW3TOTOBJICHHBIA BapHaHT
CBETWJIBHHKA COOTBETCTBYET M3HAYAIBHBIM 3asBJICHHBIM TpeOOBaHUSAM. BO3MOXKHOCTh IJIABHOTO
yIpaBJICHUS CIEKTPaATIbHBIM COCTAaBOM MO3BOJISET UCIIOJIb30BATh JAHHOE 000pYI0BaHUE B COYETAHUU
C aJaNTHBHBIMUA CHCTEMaMH yIpaBieHus. Vcronp3oBaHue OOIIETOCTYITHOTO CBETOTEXHUYECKOTO
KaJIbKYyJIATOpa, npeacraBieHHoro ¢upmoii OSRAM, nmaeT BO3MOXHOCTH JJISI CaMOCTOSITEIBHOM
pa3pabOTKH CBETHIIBHUKOB IS BRIPAITUBAHUS PACTCHUH.
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Abstract. This article describes the minimal requirements for a digital LED lighting fixture
with adjustable light quality, which are defined by the survey of the study results concerning the
optical radiation effects for plant development, and review of normative documents. The lighting
fixture is based on OSRAM emitters. The document gives an example of how to determine the voltage
required to ensure the specified percentage of colors in the spectrum of the lamp when the glow of
the red emitters changes. The difference between calculated and measured values in the red range
from 45 to 70% of the total spectrum did not exceed 4.1%. The resulting voltage values are destined
to create an algorithm for digital-analog control of the light flux spectral composition with assistance
a logic controller. The light levels and the maximum sizes of the illuminated surfaces are determined
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depending on the change in the height of the lamp suspension when growing plants on the surface
and on three different tiers. The coefficient of non-uniformity of illumination (z) did not exceed 15%.
The maximum level of illumination (Emax) on the flat surface of 0.8*0.4 m was 1359 umol m=2 s
when all four control channels were turned on to 100%. Photosynthetic active radiation (PAR) was
950.9 umol m s, The results of optical parameters measurements of the lighting fixture revealed
that its manufactured version corresponded to original specifications. The smooth controllability of
the light quality of the lighting fixture allows combining it with adaptive control systems. The public
availability of the light calculator of OSRAM company provides an opportunity for individual
designing of lighting fixtures for indoor plant growing.

Keywords: lighting fixture, indoor plant growing, light quality, LED, driver
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Pedepar. [l obecrieueHus: mMpoI0BOIBCTBEHHON 0€30MacHOCTH HEOOXOAMMO YBEJIWYHUTH
MIPOM3BOJICTBEHHBIE TOCEBbI 0axuyeBbIX KYyJbTYp, 3TO HEBO3MOXHO O€3 HCIIOJIb30BAHUS CEMSH
OTEYECTBEHHOI'O IPOU3BOACTBA. OTEUYECTBEHHBIX COPTOB BCE MEHBILIE, U3YYEHHE U CpPaBHEHUE
CBOMCTB CEMSIH OTEYECTBEHHBIX U 3apyOekHBIX COPTOB U COPTOOOPA3LIOB THIKBBI MHTEPECHO IS
OBOIIIEBO/ICTBA B 1I€JI0M, B TOM 4HCJIe [l 6ax4yeBOACTBA B yMepeHHOH 30He. CeMeHa THIKBbI MOXKHO
HCIIOJIB30BaTh PA3HOCTOPOHHE: HCIOJIB3YIOTCS B IIUILY B HATYPAIBHOM BHUJE, B KAYECTBE ChIPbS JJIA
nepepabOTKU, W3 HUX TOTOBAT MEIUIMHCKHE M BETEepUHApHble Mpenaparbl. MccienoBaHus
MIPOBEJIEHBI B yCIOBUSAX MOCKOBCKOM 00sacTi. TeXHONOrHs BO3/IEIbIBAHNS, TOCTAHOBKA MOJIEBBIX
UCCIIEIOBAaHUIM M cTaTucTHyeckass oOpaboTka — cTaHgapTHas, mo Metoauke JlocrmexoBa b.A.
Uccnenoanus npooauiu ¢ 2016 nmo 2020 roapl. beuin n3ydenst 16 copToB U copTooOpa3OB THIKBBI
pa3HbIX BUI0B. Ha 0CHOBaHMM NPOBEICHHBIX UCCIIE0BAaHMI OBIIIM BBIZIENIEHBI COPTA U COPTOOOPA3IIbI
c Haubosiee BBICOKOW TBEpPJOCThIO, MOAXOASIINE IS BO3JEIBIBAHUS B YCJIOBHSIX YMEPEHHOTO
KJIMMaTa ¥ MPUTOHBIX JJIs1 MEXaHU3UPOBAHHOW yOOPKH. BBIsSBIEHO, UTO N3yUEHHBIE CEMEHA COPTOB
1 COPTOOOPA3IIOB THIKBBI UMEIOT clieln(pruyecKue 0COOEHHOCTH B (PU3MKO-MEXaHUYECKUX CBOMCTBAX,
pasnuure KOTOphIX cocTaBisieT 45-48%. I[lonyueHHble CrHpaBOYHBIE JaHHBIE MO (U3UKO-
MEXaHUYECKUM CBOMCTBAM COPTOB U COPTOOOPA3LI0B MOXKHO UCIIOJIb30BATH JIJISl COBEPLIEHCTBOBAHUS
TEXHOJIOTMYECKUX IPOLECCOB MEXAaHU3UPOBAHHOTO BO3/IE/IBIBAHUSA B YCIOBUIX YMEPEHHOU 30HBI.
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Abstract. To ensure food security, it is necessary to increase the production crops of gourds,
this is impossible without the use of domestically produced seeds. There are less and less domestic
varieties, the study and comparison of the properties of seeds of domestic and foreign varieties and
varieties of pumpkin is interesting for vegetable growing in general, including melon growing in the
temperate zone. Pumpkin seeds can be used in multiple ways: they are used as food in their natural
form, as a raw material for processing, they are used to prepare medical and veterinary drugs. The
studies were carried out in the conditions of the Moscow region. Cultivation technology, field
research and statistical processing standard were according to the method of Dospekhov B.V. The
research was made from 2016 to 2020. 16 varieties and cultivar samples of pumpkins of different
species were studied. Based on the research, varieties and variety samples with the highest hardness
were identified, suitable for cultivation in temperate climates and suitable for mechanized harvesting.
It was revealed that the studied seeds of varieties and cultivar samples of pumpkin have specific
features in physical and mechanical properties, the difference of which is 45-48%. The obtained
reference data on the physical and mechanical properties of varieties and cultivar samples can be used
to improve the technological processes of mechanized cultivation in the temperate zone.

Keywords: pumpkin, variety, physical and mechanical properties of seeds, aerodynamic properties
of seeds
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