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MuHuCTEpPCTBO Hayku U Bbiclero ob6pa3oBaHms
Poccumnckon ®@enepauumn Poccuinckasn akagemus Hayk
DepepanbHoe rocyaapcTBeHHoOe BHOAKETHOE Hay4HOe YUYpexaeHune
«®PepepansHbIA Hay4HbIA LeHTp oBowesoacTea» (PrBEHY ®HLO)

YBaxaemble Konneru!

Mpurnawaem Bac NpuHATL y4acTtue B pabote
Xl MexgyHapoaHoW Hay4YHO-NpakTU4eckon KoHdepeHuun
«CoBpeMeHHble TEHOEHUWN B CENeKUMN OBOLLHbIX, 6ax4eBbIX U LBETOYHbIX KYNETYP Ha YCTONYM-
BOCTb K OMoTM4ecKMM n abuotuyeckum chaktopam cpegbi»,
KoTtopasi coctoutca 15-18 uionsa 2024 ropa

Ha nnowaake PreHY ®HL|O - 6a3oBon opraHusauum rocygapcte-y4acThHukos CHI No NOBbILLIEHWIO
KBanudukauum 1 nepenoaroToBke kaapos B 06nactu cenekumm 1 CeMeHOBOACTBA OBOLLHbLIX KynbTyp
(PeweHue akoHomu4yeckoao coeema Codpyxecmea Hesasucumbix 2ocydapcme om 21 utoHs 2019 e.).

KoHthbepeHuumsi nocesLeHa obCyaeHUo COBPEMEHHbLIX METOAWYECKUX acneKToB U AOCTMXKEHWA B 0BnacTu cenekuum, reHeTuku,
MOnekynsipHoi Buonorum 1 BUOTEXHONOMMU B KOHLENLMM KOMMIEKCHOTO U3Y4YeHUs YCTOMYMBOCTHM OBOLLHbLIX, Bax4yeBbIX U LIBETOY-
HbIX KYTNBTYP K CTPECCOBbLIM BUOTUYECKMM 1 aB1oTMYeCKUM dhakTopam OKpyXatoLlei cpeabl; MCNONb30BaHWA reHooHAa KynsTyp-
HbIX pacTeHWit B cenekumn Ans CO34aHus HOBLIX YCTOWYMBBLIX COPTOB W rubpuaoB; akTyanbHbIM BONpocamMm WaeHTUbuKauum
3KOHOMMHYECKN 3HAYMMbIX BpPEOHbIX OPraHW3MOB; CTpaTeryv MCMonb3oBaHWsA CUCTEMbI WHTErpUPOBAHHOW 3alUUThl PacTeHUd B
COBpPEMEHHOM OBOLLEBOACTBE OTKPbLITOMO W 3aLLMULLEHHOrO rpyHTa.

KoHthepeHuus npuypoyeHa K NnaMAaTHLIM gatam:

- 105-neTuio nybnukaummn nepeoi otevecTseHHoW moHorpaduu H.W. Basunosa « AMMYyHUTET pacTeHnin K MH(DeKUMOHHbIM 3abone-
BaHUSAMY;

- BUAHbIX y4eHbIX B obnacty uMMyHuTETa U 3awuThl pacteHuin: banawoson H.H., MNoneiwwHa H.M., Mapa K.A., Opexoeckoi M.B.,
MumeHosoit A.C., Kopranoeoi H.H., Bnacosoi 3.A., lopwkosoi H.C., lWknapa C.H., Camoxsanoea A.H.

OCHOBHbIE TEMATUYECKMUE PA3OENbI KOH®EPEHUWA
1. CoBpemMeHHble BUOTEXHOMOrMYECKMe U MOMNEKYNAPHO-TEHETUYECKME METOABLI CO34aHUA UCTOYHUKOB YCTOWYMBOCTM OBOLUHBIX,
BaxyeBbix KynbTyp K BUOTMYECKUM M aBUOTUYECKMM CTpeccoBbiM hakTopam cpefibl. Porb reHeTUUYeCcKMX pecypcoB pacTeHuii B
AOCTUXKEHWSX OTEYECTBEHHOM CENEeKLMM Ha YCTOMYMBOCTb.
2. CoBpeMeHHble noaxofbl (MTOCAHMTAPHOTO MOHUTOPUHTE, CTPYKTYpa Nonynauui BpeauTenei U oMTonaToreHHbIX MUKpoopra-
HM3MOB — BO3byauTenen rpubHbIX, BakTepuanbHbiX, BUPYCHBLIX, (UTONNa3MEHHbLIX, HeMaToaHbIX GonesHein oBolebaxyesbix 1
LIBETOYHbIX KyTNETYp.
3. IMMYyHUTET OBOLLHBIX, Bax4eBbIX U LIBETOYHLIX KYNbTYP K BpegHbIM opraHuaMam.
4. MeTob! 3alWThbl pacTEHWI B COBPEMEHHOM OBOLLEBOACTBE: XUMUYeckue, Buonornyeckue, GUOTEXHOMOTMYECKINE, MHTErPUPO-
BaHHagA 3almTa pacTeHunin. OpraHnyeckoe OBOLLEBOACTBO.

Xenarowum npuHame y4acmue e pabome koHghepeHyuu Heobxodumo -
npucname aHkemy-3asaeky 9o 15.04,2024 2. Ha 3NeKMPOHHYIO no4Ymy rmﬁvniissok@naﬂ ry
OGHonnseMaa uﬂ:bopmauus 0 KoHdepeHUUM pa3mMelliaeTcs Ha caitte ®IEHY ®HLIO
' http Ilwww. vniissok.ru
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M.P. Exranbiues’, E.A. [lxoc'™, ﬂrrlﬂ OTKp bITO I_O I_DYHTa

A.A. Matiokuna" 0.B. Bepba',

E.B. iemupetiko', B.C. CocHos?, A.A. Py6L0B? I_O ra POCC VI I/I

' DenepanbHoe rocynapcTBeHHoe GI0IKETHOE
Hay4Hoe yupexzaeHune "PenepanbHblil Hay4HbIi

LeHTp oBoLlesoacTea” (PreHY GHLIO)

143072, Poccusi, MockoBckast 06nacTh,
OnuHLoBCKuiA paiioH, n. BHUMCCOK, BY NG
yn. CenekuyoHHas, a.14 PE3IOME

A T T AKTyankHocTh. ToMaT — camasi pacnpoCTPaHeHHan OBOLLHAA KyNbTypa B I0XHBIX peruoHax Poccum
Has AL " OAHA M3 CaMbIX NMOMYNAPHBIX Y HACENeHNs BO BCEX MPUPOAHO-KNMMATUYECKUX 30HAX CTPaHbl.
q)vmman (Dep,epaanoro roCyapCTBEHHOIO 610- OcHoBHasA Macca npoAyKuun Nnpon3BoaUTCA B KPYNHbIX OBOLLEBOAYECKUX, d)epmepcxux N NMUYHBLIX
XETHOTQ Hay4HOrO y4pexaeHys «DeaepanbHbii NoAcoGHLIX X03AMCTBaX. OfHON U3 BaXHEeWLWMX 3afay NPOJAOMKAET OCTaBaTLCA COBEPLUIEHCTBOBA-
gg%;mg&i’&g:g%%%g%ﬁ%m OrEHY GHLIO)  HYe COPTUMEHTa C y4eTOM MPUPORHO-KMMMATHYECKAX YCMOBMI BO3AENLIBAHUA W HampaBneHMil

46414, Poccus, PocToBcKas 06M1acTb, T. ucnonb3oBaHus. B cBsA3u ¢ yem cenekuua Tomata ana kra Poccum NPOMbILLUIEHHOro TUNa ¢ BbICO-
HoBouepkacck, yn. CenekuvoxHas, 19 KMM YPOBHEM NNACTUYHOCTY 1 YCTONYMBOCTH K GHOTUYECKMM M aBUOTUYECKMM CTPECCopam ABseT-
€A aKTyanbHOM 3ajaven.

*ABTop Ans nepenucku: elenadzhos@mail.ru . .
Llenbto uccnepoBaHns SBNSETCA OLIEHKA XO3ANCTBEHHO LIEHHbIX NPU3HAKOB NEPCMNEKTUBHBIX JIMHUNA

Bknap aBTopos: Exransiies M.P. —aHa/ma nony- 1 HogbIX rMBPUAOE TOMaTa NPOMBILINEHHOTO TUNA, aAaNTUPOBAHHbIX K YCTIOBUSM tora Poccuy.
e e Matepuan v metoauka. PaGoTa npoBepeHa B yCOBUSX OTKPBITOTO FPYHT ONbITHO-NPOM3BOACTBEH-
nccnenosanus. Matiokuna A.A, - npoBefexne Horo xo3snctBa ®epepanbHOro Hay4yHoro LeHTpa oBoweBopacTBa (MockoBckas obGnactb) u

nosieBol ouerku Tomara. Bep6a O.B. - pabota ¢ BuptoyeKyTCKoi OBOLLHON CeNneKLMOHHON ONbITHOM cTaHuuu — dunuane ®rBHY ®HLIO (PocToBckas

JTEPATYPON, MOAr0TOBKA MATePUanoB A/ . -
cTaTbu. emnnenko E.B. — cTaTncTudeckas o6pa- obnactb). O6bekTamMmu UccnepoBaHU ABNANUCH CENEKUMOHHBLIW MaTepuan M 6 nepcnekTUBHbIX

60TKa JaHHbIX. CocHOB B.C. — TexHonornyeckoe HOBbIX FMOPUAHBIX KOMOMHaLMi TomaTa cenekuun ®rBHY ®HLO.

obecneyerve nccnenosaqna. Py6uos AA. - PesynbTathl 1 obcyxaeHne. B pesynbTate noatanHoro usyyeHus 1 otéopa BbiAeneHbl Haubonee
R0 AL CCROSICOIDRB KA CHYCIHCCIE OB L NepcneKTUBHbIe 06pa3Libl ANA AaNbHEMLIEro UCMONb30BaHUSA UX B KaYeCTBE MCXOAHOTO MaTepuana
Kondnukr MHTe(geCOB. ABTOPbI 3a9BASIOT 06 Ans npakTuyeckoi cenekumm: 6-6-C-2014, VS-b-Ne7, VS-b-18, VS-b-20, VS-B-35, VS-B-38. B pesynb-
OTCYTCTBUW KOH(NNKTA NHTEPECOB. TaTe NpoBefeHNs KOHKYPCHOTO UCNbITaHUA BbiAeneHbl nyywmne rubpuaHsie kom6uHaumm: Fq B-1, Fy
Jins yuTMpoBaHms: Exransiues M.P., [Ixoc EA., B-2, F1 B-4, oTBevatowme TpeboBaHNAM TOBapHOro Npou3BoAcTBa tora Poccuu. MokasaHo, uTo rub-
MartiokuHa A.A., Bep6a O.B., lemmnpeHko E.B., puaHas kombuHauus Fy B-2 npeBbIwaet u 06a ctaHaapTHbIX o6pa3ua Fq MeTteop u Fy Perfectpeel kak

Coctog B.C., Py6uos APA' Ceﬂe(K)LlMﬂ TO%aTa ans no o6wen ypoxanHoctu (Ha 10,9 T/ra v Ha 9,6 T/ra), TOBapHOCTH NNOAOB, TaK U NO COAEPKAHMIO CYXO-
865%?'5%{2_SQYT]{?D'S:F/%%&”Q%Oﬁ%%‘{'g /88%” ro BewjectBa B nnopax (6,1% npotuB 5,1% u 5,2%). YYUTbIBas KOMMNEKC XO3ACTBEHHbIX NPU3HAKOB
9146-2024-2-5-11 ckopocnenbii rubpua Tomata F1 B-2 nog HasBaHuem Fy Mpodm nepepan Ha MocyaapcTBeHHOE cop-

TOUCNbITaHWE, TaK KaK OH NOKa3biBaeT CTabUNbHbIE XO3AMCTBEHHbIE XapaKTePUCTUKM Ha NPOTsXke-
Moctynuna B pegakymio: 07.02.2024
MpuHsaTa K nevaty: 04.03.2024 HUM HECKONBKUX NET U3YYeHus.
Ony6nukoBaHa: 25.03.2024 KNOYEBLIE CIIOBA:
TOMaT, ceneKkums, UCXOAHbIN MaTepuan, ruépugHas KOMOMHaLUsA, COPTOUCTbITaHNE, YPOXKANHOCTD,
APYXHOCTb CO3peBaHuA.
Myazar R. Engalychev', Elena A. Dzhos'*,

Anna A. Matyukina', Olga V. Verba',
Ekaterina V. Demidenko’

VyacheslavS. Sosnov?, Alexander A. Rubtsov? TO m ato b ree d | N g fo 0 pe N

! Federal State Budgetary Scientific Institution

Federal Scientific Vegetable C FSBSI FSVC " "
et ™0 ground in the south of Russia
ussia,

. . ' ABSTRACT
2B hekutsk: table breed tal . . . . .
sté%unc_,%rgnlscr\{ _(\)'? i %""Feﬁer;‘?%t;?gﬁﬁggg@?y” @ Relevance. Tomato is the most widespread vegetable crop in the southern regions of Russia and one
scientific institution «Federal scientific vesg{;atable of the most popular with the population in all natural and climatic zones of the country. The majori-
‘138”tseé|”e ?é/igrlfnsa‘ abgncl\'l]oc\)/fo?r?elrzlfa%gr C) ty of products is produced in large vegetable-growing, farming and private household farms. One of
Rostov region, 346414, Russia ’ the most important tasks is to improve the assortment taking into account natural and climatic con-

ditions of cultivation and directions of use. In this regard, the selection of industrial tomato with a
high level of flexibility and resistance to biotic and abiotic stressors for the south of Russia is an
Authors’ Contribution: Engalychev M.R. — analysis urgent task. The aim of the study is to evaluate economically valuable features of perspective lines

*Corresponding Author: elenadzhos@mail.ru

of the results obtained, preparation of a draft and new hybrids of tomato of industrial type, adapted to the conditions of southern Russia.
manuscript. Dzhos E.A. - scientific leadership of Material and methodology. The work was carried out in the open field conditions of experimental pro-
the study. Matyukina A.A. - conducting a field . N .
assessment of tomato. Verba O.V. — work with lit- duction farm of the Federal Scientific Center of Vegetable Industry (Moscow region) and
erature, preparation of materials for the manu- Biryuchekutskaya vegetable breeding experimental station — branch of the FSBSI FSVC (Rostov

script. Demidenko E.V. - statistical data process- ; ; : : : . A
ing. Sosnov V.S. - technological support for the region). The objects of research were breeding material and 6 perspective new hybrid combinations

research. Rubtsov A.A. - methodological support of tomato of selection of the Federal State Budgetary Scientific and Scientific Institution of the

of the research. Russian Federation.

St ! Results and discussion. As a result of step-by-step study and selection, the most promising samples
Conflict of interest: The authors decl S ; . L
th?a't' tﬁ:er% i’;'no’f ionﬂi&ao‘% mté?es?‘ié‘grﬁrdmg were identified for further use as source material for practical breeding: B-6-C-2014, VS-B-Ne7, VS-B-

the publication. 18, VS-B-20, VS-B-35, VS-B-38. As a result of the competitive testing, the best hybrid combinations
For citation: Enaalvchev M.R.. Dzhos EA. were identified: Fy B-1, F1 B-2, F1 B-4, meeting the requirements of commercial production in the
Mo;t%tﬁit:%n/-\ﬁ ?s/gfb: \(I)V DZNOSEA, south of Russia. It is shown that the hybrid combination Fy B-2 exceeds both standard samples F4
Demidenko E.V., Sosnov V.S., Rubtsov A.A. Meteor and F4 Perfectpeel both in terms of total yield (by 10.9 t/ha and 9.6 t/ha), marketability of fruits,
Eﬂg‘sai‘;? %‘3‘2?;%98‘:2;&?393fglggggig.'%gii%’:tg_ﬂ ~ and dry matter content in fruits (6.1% vs. 5.1% and 5.2%). Taking into account the complex of eco-

gn Russ.) https://doi.org/10.18619/2072-9146- nomic characteristics, a precocious F1 hybrid of tomato Fy B-2 called F1 Profy has been submitted to
024-2-5-11

-5 the State Variety Testing, as it shows stable economic characteristics over several years of study.
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BeepeHue
TomaT — camMag pacrnpoCcTpaHeHHas OBOLLHAs Kyib-
Typa B I0XHbIX pernoHax Poccum n ogHa n3 cambix
NONyNsIPHbLIX Y HACeNeHNs BO BCEX MPUPOAHO-KINMATU-
4YeCckMx 30Hax CTpaHsbl. LleHntcsa ceonm BorateiM Xummye-
CKMUM cocTaBoM. Ero ynoTtpe6bnsioT B nuLly B CBEXEM
BUAE, B PaA3/INYHbIX KOHCEPBAX M UCMOJIb3YIOT Kak LLeH-
HYyl0 0006aBKYy K MSICHbIM, PbIOHbIM 1 OBOLLHbLIM Gl0AaM.
TomaT ynyywaeT MX YCBOSEMOCTb, MUTATENIbHYIO U
ne4yebHylo LeHHocTb [1,2]. Mo aaHHbIM FAOSTAT, B 2022
roay B Poccum 661510 npon3eeneHo 2,65 MAH TOHH ToMa-
Ta Ha nnowagn 78 TeIC. ra, a CpefHas ypoXamHOCTb
coctaBuna 33,8 1/ra [3]. Hanbonee kKpynHbIM1 NPOnN3BO-
ontenaMmu Tomata aBnalTcsa KOxHbIN, LleHTpanbHbIN,
MpuBonxcknin permoHbl Pd. PocTtoBckass 06nacTb 3aHu-
MaeT ogHy U3 NNAMPYIOLWNX NO3MUUiA N0 NPON3BOACTBY
TomaTta B Poccun. OCHOBHag macca npoaykuum npo-
M3BOANTCSH B KPYMHbIX OBOLLEBOAYECKNX, PEPMEPCKUX U
JINYHBIX NOACOOHbBIX XO3ANCTBAX.

Cneuudunyeckme KNMmMaTUYeCKMUE YCIOBUS HOXHbIX
pernoHoB Poccun — BbiCOKas Temneparypa BO3ayxa U
MOYBbl, COJIHEYHAA MHCONALNS, HeooCTaToOK Bnarun, 0co-
©€EeHHO B Nepuop uBeTeHUs PAaCTEHNIN U CO3pEeBaHUS MNJo-
[OB, SBMSIOTCS CAEPXMBAOWMUM PaKTOPOM MOSy4YeHUs
BbICOKMX ypoxaeB [4]. [ToaToMy OCHOBHOE MepCcrnekTuB-
HOe HanpaBneHue cenekumn Tomarta gns tora Poccun —
cO3JaHve 1 BHegpeHve B NPOM3BOACTBO COPTOB U reTe-
PO3MCHbIX FMOPUAOB MPOMBILLIEHHOrO TUMNA, KOTOPbIE
obnagalT BbICOKOW ypOXanHOCTbIO, TpaHcrnopTabenb-
HOCTbIO, APY>XHOCTbIO CO3PEBAHUS, MPUTOAHbI K MEXaHU-
31MpOBaHHOMY BO3enbIBaHNIO 1 yoopke [5,6,7].

B nocnepHue rogbl copToBOE pa3dHoobpasne Tomarta
pacwmpunock 6narogaps ycrnewHon pabote cenekumo-
HEPOB Pa3/INYHbIX YYPEXAEHUN N HACTHbBIX KOMNaHui. Ha
POCCUINCKOM pbIHKE CEMSH CYLLECTBYET 60sbLIasA KOHKY-
PEHUMS C MUMMOPTHLIMW COpTamMu, 4TO CTaBUT nepen
cenekunoHepamMmm HoBble TpeboBaHus. Co3pnaBaemble
copTta u rmépuapl OOMXHbI CTabUNbHO pPeann3oBbiBaTb
CBOM MNOTEHUMANbHbIE BO3MOXHOCTU, 006nagaTb BbICO-
KMM YPOBHEM MNACTUYHOCTU N YCTONYMBOCTU K BMOTUYE-
CKUM 1 abUOTUYECKUM CTpeccopam. A BHEPEHME TaKuX
KOHKYPEHTOCMOCOOHBLIX COPTOB 1 rMbpuaos OyaneTt 6onee
NOJIHO YO0BNETBOPATL NOTPEOHOCTL HACENEHMS B OTEYe-
CTBEHHbIX BbICOKOKAQYECTBEHHbIX MPOAYKTax MUTaHUSA W
3a CcYeT yBeNYEeHNd BHYTPEHHEro NpomM3BoACTBaA U CMO-
cob6CcTBOBAaTh MPOAOBOJSILCTBEHHOM HE3aBUCUMOCTMU
rocynapcTsa.

OaHVM M3 yCNoBMA YCNELIHOW Cenekunm aBngeTcs
noJlyYyeHne reHEeTU4YeCcKoro pasHoobpas3ns UCXOLHOro
MaTepuana, B OCHOBHOM, 3a cHeT rmbpuamsauum obpas-
LOB C pas3/MYyHbIMX FreHOTUNaMu, aganTUPOBaAHHbLIMU K
NPUPOOHO-KNINMATUYECKUM YCNOBUAM tora Poccuum u
OTBevalLWMMM TpeboBaHUAM NMPOU3BOANTENEN.

CospaHue BbICOKOMPOAYKTUBHbBIX COPTOB 1 rMOPUAOB,
afanTUPOBaHHbLIX K MPUPOAHO-KIMMATUYECKMM YCIO-
BUAM tora Poccun — 0gHO M3 OCHOBHbIX HanpasfieHUN
cenekunn OBOLLHbBIX KyNbTyp Buplo4ekyTCKOM OBOLLHOM
cenekuMoHHOW OnbITHOW cTaHuun — dunmana GrbHY
dHLO.

Llenbio nccnepnoBaHua 9BNAAETCA OLEHKa X0349M-
CTBEHHO LLEHHbIX MPU3HAKOB MEPCMNEKTUBHBLIX IMHUIA U
HOBbIX TMOPNA0B TOMaTa NPOMbILLIEHHOrO TUNa, agan-
TUPOBAHHbLIX K YCNOBUSAM tora Poccun.
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Martepuan u metoguka

MccnepoBaHmna npoBefeHbl Ha buployekyTckon
OBOLLHOV CENEKUMNOHHOM OMNbITHOM CTaHUUn — dunnane
®reHyY ®HUO (PoctoBckas obnactb) B 2021-2023
rogax. Mo4yBbl B OnblTax — 4epHO3eM 0ObIKHOBEHHbIN C
BbICOKMM COAEPXaHMeM AOCTYMHbIX 3/1EMEHTOB NuTa-
HUS. [loNnBbl — Yepes3 CUCTEMY KanesbHOr0 OPOoLLIEeHUS
c ¢epturauymen. NpumeHgemas TEXHONOrMSA BbipaLlu-
BaHWg TOMaTa — NPUHATaa Ana 30Hbl. [TOBTOPHOCTL 4-X
KpaTHas, pacrnofioXeHne peHaoMun3npoBaHHoe. [lpwu

BbIMO/THEHNN paboThl PYKOBOOCTBOBANUCh
«MeToaukom NoneBoro onbiTa B OBOLEBOACTBE U H6ax-
yegoactee» [8]. KOHKypCHOe wucnbiITaHMe - Mo
«MeToguke rocygapCTBEHHOro COPTOUCMbBITAHUSA

OBOLLHbIX, BaxyeBbIX KynbTyp 1 kaptodensa» [9]. YueTbl
1N HabnoageHns 3a pacTeHnsaMu NpPoBefeHbl Mo obuie-
npuHAaTeiMm meToamnkam [10]. JOoCTOBEPHOCTb MONyYEH-
HblX Pe3ynbTaTOB OLEHMBANN MaTeMaTUYECKN — CTaTu-
cTnyeckum metogom no metoamke B.A. LNocnexoBa
[11]. B kauecTBe MaTepuana onsg NCcrnenoBaHunii 6enm
N3Yy4YeHbl MEePCNeKTUBHbIE NIMHUU U TMOPUALI TOMaTa,
cenekumn A®reHY ®HLO n ero dunmnanos.

CTaHpapTOM CNyXWUn parkioHUPOBAHHbLIA TMOGPULI NHO-
cTpaHHon cenekunn Fy Perfectpeel n panoHunposah-
HbI TMBpua cenekunn GreHY OHLO Fy MeTeop

OnpepeneHve ob6Wero kKonM4ecTBa PaCTBOPUMBbIX
CyXMX BelLeCcTB OCywecTBAanM pedpakTomMeTpom,
pes3ynbTathl npenctasneHbl B Buae oBrix npu 20°C.
MHupekc dpopmbl nnoga onpenensnn OTHOWEHUEM ero
BbICOTbI K AnameTpy. ApyXHOCTb CO3peBaHnsa Nio40B
B npoueHTax (%) onpepensanu OTHOLEHWEM MacCChl
KPacCHbIX TOBApHbIX MJ0A0B K 0b6LULei macce MNioao0B,
yMHOXeHHoe Ha 100.

MMMYyHONOrmyeckyio OoueHKY YCTOMYMBOCTM 0Opas-
LOB TOMaTa MPOBOAMAM Ha ecTeCTBeHHOM d¢oHe
cornacHo «MeTtoguyecknx ykasaHui no cenekumm cop-
TOB U rMbpunaoB ToMaTa A OTKPbITOrO 1 3aLMLWEHHO-
ro rpyHta» [12].

PesynbTaTtbl UCCNeaoBaHUMi

CenekuunoHHasa paboTa no co3gaHuio COPTOB ToOMa-
Ta AN NPOMBbILIEHHbLIX TEXHONOT M HA NepBbIX 3Tanax
OblNla HanpaeiieHa Ha OLEeHKY COPTOB MO XO39NCTBEH-
HO-LLEHHbIM MpU3Hakam, OTBeyvalLlmnx TpeboBaHUAM,
npenbaBAsgeMbiXx K MexaHU3npoBaHHON ybopke, a
MMEHHO, obnajatroLlme ApyxXHbIM CO3PEBAHNEM, NPOY-
HOCTbIO KOXWLblI U MAKOTW NMNOAOB, BbIPABHEHHOCTbIO
no pasmepy n popme, oTAENAEMOCTbIO NI0A0B OT MNJ0-
OOHOXKW, C ONTUMasbHbIM YCUMEM OTpbIBa nioga oT
pacTeHus, yCTOMYNBOCTbIO K abnoTn4yecknm n 6moTu-
yeckmm cTpeccopamM. B pesynbTtate MHOroneTHux
nccnenoBaHuii 6binn BblgeNeHbl 06pasubl, OTBeYalo-
wme TpeboBaHMAM MNPOMbLILLJIEHHOrO MPOM3BOACTBA
(tabn.1). YonuHeHHas d¢dopma 6onee 6GnaronpusaTHa
ONs MPOYHOCTU nnoda, No3TOMY Y BCEX BbIAENEHHbIX
obpasuoB dopma kyboBuaHad, annMnTuyeckas, anue-
BMAHAA UM UMNMHOPUYecKas.

BaxHenwmnn npusHak Ans OaHHOW rpynnbl COPTOB
ToMaTa SBNSETCH OPYXHOCTb CO3PEeBaHUSA, TaK Kak
MeXxaHN3MpPOoBaHHYIO YOOPKY LLenecoobpasHo HauynHaTb
npu CO3peBaHUM Ha pacTeHuax TomaTta 6onee 70%
nnopoB [13,14,15]. WUccnepoBaHua nokaszanu, 4To
cpenu BblAeNeHHbIX COPTOOHpPa3L0B NPakTUYECKU BCE
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Ta6nuya 1. Xapakmepucmuka ebiOesieHHbIX 06pa3y,08 momama 0515 ceneKyuu 8 HXHbIX Ppe2uoHax
(Buproyekymckasi COOC - ¢punuan @Ir6HY ®HL|O)
Table 1. Characteristics of selected tomato samples for breeding in the southern regions
(Biryuchekutskaya vegetable breeding experimental station — branch of the FSBSI FSVC)
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B-5-Aneko sp, 50 cpeaHe LMNnHAP 1,44 - cpeaHss 90 J-2 4,05 4,3
B-6-C-2014 sp, 50 rycto annunT. 1,22 - NMOTHbIN 90 J-2 3,25 5,0
VS-B-Ne4 sp, 55 cpegHe Ky6. 1.1 - NNOTHbIN 75 J-2 3,7 473
VS-B-Ne7 sp, 53 rycto Ky6. 11 - MMOTHBbIN 90 J-2 815 53
WcnaHey sp, 55 cpenHe ANNUNT. 1,3 & NMOTHbIN 80 J-2 2,85 5,1
VS-b-11 sp, 60 rycto LMnuHap 1,75 - NMOTHbINA 70 J-2 1,38 5,65
VS-b-18 sp, 75 rycto Ky6. 1,05 - MMOTHBbIN 80 J 2,85 5,19
VS-b-20 sp, 65 cpenHe annunT 1,1 - NAOTHbIN 85 J-2 2,23 53
VS-b-35 sp, 50 rycro LmnuHap 1,5 - NNOTHbIN 90 J-2 3,05 5,2
VS-b-38 sp, 60 rycTo LmnuHap 1,4 - NMOTHbIN 80 J-2 2,89 6,0
VS-B-39 sp, 75 rycro SNNMT. 1,2 - NMNOTHbBIN 75 J 3,12 6,3
VS-b-44-X sp, 70 rycto ANAMUNT. 1,2 - NMOTHbINA 70 J-2 2,52 5,0
F4 Perfectpeel - st sp, 60 cpenHe Ky0. 1,18 - NMOTHbIN 75 J-2 3,14 4.8
HCPys5 0,7 0,5

* QNNNNT.- aMnTudeckas, Kyb. —Ky6oBUaHAsS, UMIMHAP. — UMMHAPUYeckas

MMENN BbICOKYIO OPYXHOCTb CO3peBaHUSA B YCIIOBUAX
tora P®. [OpyXHOCTb co3peBaHUs y OTOOpaHHOro
McxogHoro martepwuana pasnumyHaa ot 70% po 90%.
McToyHnKOM npusHaka [PYXHOCTU CO3peBaHusd
apnqaioTca: b-5-Aneko, b-6-C-2014, VS-B-Ne7, VS-b-35.
Okpacka nnoaoB y Bcex BblAeneHHbix 06pa3L,oB Kpac-
Has.

BbiCOKYIO LLEHHOCTb NPeAcTaBnsgeT UCXOOHbIN MaTe-
pvuan TomaTta, MMEeKLWMIA HECOYIEHEHHYIO MIOO0HOX-
Ky, TaK Kak OT HanMunsa AaHHOro npuaHaka y copToo6-
pa3uoB B 3HAYUTENbHOW CTEMEHU 3aBUCUT OCbinae-
MOCTb NNOAOB W KayecTBO YOpaHHOW npoayKuuu.
JaHHbIV NPU3HAK KOHTPONMPYETCa reHamu j, j-2, B TO

BpeMs, kak 06bl4Hasa NI0A0HOXKA, UMeloLLLaa pasanenmu-
TeNIbHbIM CNIOW Ha MecTe ee COeAVHEHUsS C NJ0A4O0BON
KUCTbIO KOHponunpyeTtcs reHom jt [16].
CpaBHUTeNbHaA ouLeHka ob6pas3uoB ToMaTta C pasnu-
HbIM MPU3HAKOM MJIOA0HOXKM Nokasana, 4To Hanbonb-
WY UEHHOCTb AN Cenekumm UHAOYCTpuanbHbIX COp-
TOB U rTMO6PUAOB NPeacTaBNAOT reHUCTOYHUKM NPU3Ha-
Ka HECOYNIEHEHHOW NAOAOHOXKW (j-2), APYXHOCTMH
CO3peBaHnsa Hapsaay C BbICOKMMUW nokasaTtensamm apy-
r’MX XO3MCTBEHHO NONIe3HbIX CBOWCTB.

CopepxaHue Cyxoro BeuwlecTBa a9BAg9eTCs OAHUM U3
rnokasaTenemn ka4yecTBa naonoB Tomata [17,18,19,20].
Y NPOMBbILIIEHHO TEXHOMOIMYHbIX COPTOB COoAEpXaHue
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Tabnuya 2. CopmoucnbimaHue nepcrnekmueHbix 2ubpudHbIx kKomMbuHayul e ycrnosusix Pocmoeckol o6nacmu (2022-2023 200k1)
Table 2. Variety testing of promising hybrid combinations in the Rostov region (2022-2023)
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Fq B-1 anamnT 56 KpacHast nroTHas 80 J-2 114,7 90 4,9
Fq B-2 Ky6 75 KpacHast nnoTHas 88 J-2 108,2 97 6,1
F4 B-3 Kyo 67 KpacHast nnoTHas 85 J-2 97,0 88 5,1
F, B-4 anmnT 83 KpacHast nnoTHas 80 J-2 98,9 95 6,3
Fy B-22/23 annunT 60 KpacHasi nnoTHas 80 J 96,7 96 57
F4 B-3-8/23 LMAHAP 89 KpacHast nnoTHas 87 J 96,5 97 6,0
F4 MeTeop st. annunT 70 KpacHas nnoTHas 87 J-2 97,3 95 51
F4 Perfectpeel st. Ky6 70 KpacHast nnotHas 75 J-2 98,6 93 5,2
HCPgs5 53 0,5

* QnaMnT.- amnTuyYeckasl, Kyo. —kyboBuaHas, UMIMHAP. — UWIMHAPUYeckasi

CYyX0ro BellecTBa A0JIXHO ObiTb OT 5% u 6onee [21].
O6uwee KONMYECTBO PAaCTBOPUMOro Cyxoro BelliecTBa
(Brix, %) saBnaeTca Hambonee BaXHbiM NapameTpom
KayecTBa NJO4OB Kak B CBEXEM BUAe, Tak 1 B 06pabdo-
TaHHOM. OTO CyMMa caxapoB (caxapo3a M rekcosbl;
65%), kncnot (unutpat n manat; 13%) v Apyrux BTOpoO-
CTEeNEeHHbIX KOMMOHEHTOB (¢peHOsbl, aMUHOKNCAOTHI,
pacTBOpPMMbIE MEKTUHbI, ackopbuHoBas KucrnoTa Wu
MUHepasbl) B MAKOTM NnogoB Tomarta. Caxap 1 opraHm-
Yyeckme KNCNOoTbl ABASIOTCS BaXHbIM (GakTOPOM, BAUSIO-
WMM Ha obLLY0 MHTEHCUBHOCTbL BKyca [22; 23, 24]. B
HaWMX wnccnenoBaHUax MPOLEHTHOE cofepxaHue
Cyxoro BellecTBa B njogax TomaTta no wkane Brix
cocTtasuno ot 4,3 0o 6,3% B 3aBMCMMOCTU OT 0bpas-
ua. McToyHuMkaMmm BbICOKOrO COAEPXaHUs Cyxoro
BellecTBa MOTyT CNyXuTb 06pasubl: VS-6-39, VS-b-38,
VS-b-18, VS-b-11.

B pes3ynbTraTte noaTanHoro u3yyveHums u oTtbopa
BbloeNieHbl Hanmbornee nNepcrnekTuBHble 0b6pasubl Ans
LanbHelrwero CNob30BaHNS UX B Ka4eCTBE MCXOL4HO-
ro martepuana Aana npaktmyeckowm cenekuunm: B-6-C-
2014, VS-b-Ne7, VS-b-18, VS-b-20, VS-Bb-35, VS-b-38.

CoBpeMeHHaa cenekuus TomaTta AA9 OTKPbITOro
rpyHTa HanpaBJfieHa Ha co3paHue rmbpuaoB U UCMONb-

30BaHue reteposuca. Cenekuuvo NpoBOAUIN MyTEM
COYeTaHUs LEeHHbIX XO3MCTBEHHbIX MPU3HAKOB, MMEto-
LMXCS B NIMHEMHOM MaTepuasne ¢ BblAeNeHHbIMU reHo-
Tunamm, aganTMpOBaHHbIMU K MPUPOOHO-KIMMaTUYeE-
CKUM ycnoBusM tora Poccum n otBevarolwmnx Tpedbosa-
HUSM Npou3BoguTEnen.

C ncnonb3oBaHMEM MOSTYY4EHHOTO UCXOOHOroO MaTe-
puana 6binn NonyYeHbl rMbpuaHble KoMbuHaunn. Bece
rMépuaHbie KOMOUHALUN ObINN U3YYEHbl: NO rabuTycy
pacTeHus, dopme, okpacke M MAOTHOCTM MNIOAOB,
OPYXHOCTU CO3peBaHus, paHHel, obLLen n ToBapHOWn
ypoXxanHoctu B ycnosuax tora Poccum (PocTtoBckas
0o6n.). MNMpoBeneHHble nccNenoBaHWsa nokasanu, 4To
OONbLWIMHCTBO W3YYEHHbIX TMOPUAHBLIX KOMOUHALWMA
npesbIlan No MHOrMM nokasartensam rmépuabl - CTaH-
naptbl F1 MeTteop n Fy Perfectpeel. Jlyuwine kombuHa-
MU NO YCNIOBUSM N3YYeHUs OBYX NeT NpeacTaBrieHbl B
Tabnuue 2.

Bce rmbpugHble KOMOGUHALUM UMENN [EeTEPMUHAHT-
Hblli TabuTyc C Xxopolwer 06NMMCTBEHHOCTbIO, MNpea-
oTBpallaloLlLer nnoabl OT CONIHEYHbIX 0XOroB. Mnoabl y
BCEX M3YYEHHbIX 00pPa3u0B YAJIMHEHHOW GOPMbI C
MNAOTHOW KOXULLEN N MAKOTbIO.

Mpu3Hak OPYyXHOCTU CO3peBaHUS NI0OAOB Bapbupy-
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€T B 3aBMCMMOCTM OT BHELHMX HaKTOPOB, HO B Cpej-
Hem Obln npepenax 75-88%. Bce ucnbiTbiBaeMble rnbd-
puAaHbIE KOMOWHAUMKN XapaKTePU3YIOTCA HECOYJIEHEH-
HOW MNOO0HOXKON.

Haunbonbliasa ypoxaiiHocTb (114,7 T/ra) oTmedeHa y
rmépunaHon kombuHaumm Fy B-1 co cpenHen maccon
nnopga 56 r. o cpaBHEHWIO CO CTaHgapTamMu MOA
ycTynaeT nO mMacce, HO BbiCOKad MNPOAYKTUBHOCTb
LoCcTuraeTcs 3a CYeT 4yucna Nao4OB Ha pacTeHuu.
BTopbim no BennunHe ypoxasa (108,2 1/ra) 6bin rubpug
F1 B-2, koTopbIi NnpeB3owen rmbpun F1 b-1 no apyxHo-
CTWU CO3peBaHuUs, TOBAPHOCTU NJIOAO0B M nokasaTento
Brix. 9Ta rubpugHas kombuHauma Fy b-2 npeBbillaeT n
o6a cTaHpapTHbIX 06pa3ua kak No obuen ypoxarHo-
ctm (Ha 10,9 T/ra n Ha 9,6 T/ra), TOBapHOCTM NNOOOB,
Tak M MO COAEPXaAHUIO CyxOro BelecTBa B Naogax
(6,1% npotne 5,1% n 5,2%).

lMekTMHOBbLIE BeWecTBa coaepxarcs B naogax Toma-
Ta B HEOONbLIOM KONMMYECTBE, HO OHU BaXHbl ANng Gop-
MWUPOBaHUSA MNOTHOW KOXWUbI, MAOTHOW MSAKOTU U B
LLesIoM CnocoBCTBYIOT MPOYHOCTU 3PENbIX MNOA0B, UX
YyCTOMYMBOCTM K MEXAHMYECKMM BO3AENCTBUAM
[25,26]. B npouecce co3peBaHUs MPOUCXOANT yBe-
nnyYeHne nx cogepxanma [27]. B cBA31M C NOBbILLEHHOMN

Puc. rm6pua Tomara F1 Mpogu
Fig. Hybrid tomato F1 Profy
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aKTUBHOCTbIO NeKTMHopasnarawwmnx ¢gepmMeHToB (Npo-
TOMEeKTUHa3bl, NeKTUHa3bl U Ap.), Bbi3bIBAEMO BbICO-
KOl TemnepaTypon u CONMHEYHON NHCONAUNEn Ha tore,
npoLEeCC YCKOPEHHOrO CTapeHus 3penbix N1040B naeT
6onee MHTEeHcMBHO [28,29,30,31,32]. B cBa3n c uewm, y
ckopocnenbix 00pa3uoB APYXHOCTb CO3peBaHUS
Bbille. [lonydyeHne makcumanbHOro kKonuMyectBa 3pe-
NbIX MJOOOB Ha pacTeHusx TomaTa y cpefHecnenbix
copTo06pas3LLOB MOXHO A06UTbCA 3a cyeT Bonblueln
YCTOMYMBOCTU MNNOAOB K Mepe3peBaHuio U pasmsarye-
HUIo B TeyeHne 15-20 cyTok n 6onee [33].

B Hawem akcnepumeHTe BCe WU3y4YeHHble rubpuabl
obnapann OTHOCUTENbHO BbICOKMMU MNPOYHOCTHbLIMU
nokasartenamu. Hambonee npoyHbiMu yeped 20 cyTok
nocne Hayana co3peBaHusg Obinn nnoabl rmépunaos Fy
b-2, F1 B-3, F1 b-4, 4TO 9BN9eTCS 04E€Hb BaXHbIM MPuU-
3HaKOM B CenekuMn TomaTta ANnsg ogHopa3oBon yOopkKu
ypoxas.

YuntbeiBas KOMMJIEKC XO39MCTBEHHbIX MPU3HAKOB
rmébpua tomata Fy B-2 non HazBaHuem F1 Mpodwun nepe-
haH Ha [ocynapCTBEHHOE COpPTOMCMbITAHME, TakK Kak
OH nokasbiBaeT cTabunbHble XO039CTBEHHbIE XapakTe-
PUCTUKM Ha MNPOTSAXEHUM HECKOJSIbKUX NeT N3yvyeHus

(pwnc.).
fmbpua xapaktepudyetTca AeTEPMUHAHTHLIM TUMNOM
pocta. PacTeHMe MoOLWHOE, TryCTOOBMMCTBEHHOE.

Mepnon BeretauuMn OT BCXOO0B [0 CO3peBaHuUd
coctasnaet 110-115 cytok. ApyXHOCTb CO3peBaHNs —
88%. Mnop ky6oBUAHON DOPMbI, MAOTHbLIA, HE UMeeT
3e/IeHOro NaATHa y MJ0O0HOXKW, 6e3 co4YneHeHud,
rnagkun, rnaHuesBbin. CpegHaa macca nnoga — 75 r.
YpoxanHOCTb B pas3Hble roabl ncnoitaHum 98,7-111,2
T/ra. B 6uonormyeckon cnenocTty nnoabl HaCbllWEHHO
KpacHble. 'mbpua oTnmMyaeTcs BbICOKOW 3aBsA3bliBae-
MOCTbIO, MNOTHOCTbIO, OPYXHOCTbIO CO3pPeBaHNda U
TOBApPHOCTbLIO NJI0O0B.

PekomeHOoOBaH 0N MEXaHU3UPOBAHHOW yH6OpKU U
NPOMBbILLNEHHOW NepepaboTkn (LeNbHOMIOAHOIO KOH-
CEepPBUPOBaAHNA N Ha TOMATONPOAYKThl). MMeeT oTnnu-
Hble BKyCOBble kayecTBa. CoaepXxaHune cyxoro Beule-
ctBa — 6,1%, O6wwuin caxap - 3,52%, ackopbuHoBas
kucnota 21,7 mr%.

3aknio4yeHue

B pesaynbTate npoBeAEHHbIX UCCNEeAOBaHUNM Bblae-
JNIEH UCXOOHbIN MaTepuan ¢ KOMMJIEKCOM XO39MCTBEH-
HO MOJIE3HbIX NPU3HAKOB: yONMHEHHAaa dopma naoga,
BblCOKaa AOPYXHOCTb CO3pEeBaHUd, HECOYEeHEeHHasd
NA0OO0HOXKA, BbicOKas cTabunbHas NpoaykKTUBHOCTb U
cofiepxaHue cyxoro BeulecTtBa. Hambonee nepcnek-
TUBHbIMU 0719 OaNbHENLIEro NCrnob30BaHUS NX B Kaye-
CTBE UCXOAHOro MaTepwvana gng npakTM4eckom cenek-
umnn asnatwTca: b-6-C-2014, VS-b -Ne7, VS-B-18, VS-bB-
20, VS-b-35, VS-b-38.

B pesynbTrate KOHKYPCHOrO M3Yy4eHUSA MNONYYEHHbIX
rMOpUAHbIX KOMOUHAUMKA BblaeneHbl nydyuwve — Fy b-1,
Fi1 B-2, F1 B-4, oTBevatoLwimne TpeboBaHUAM TOBAPHOrO
nponsBoacTea ora Poccumn.

YunTtbiBad KOMMEKC XO3ANCTBEHHbIX MPU3HAKOB
rmbpua Tomata Fy b-2 nog HasBaHuem Fq Mpodu nepe-
naH Ha [ocypapcTBeHHOE copToucnbITaHWe, Tak Kak
OH nokasblBaeT cTabunbHble XO039MCTBEHHbIE XapakTe-
PUCTUKM HA NPOTAXEHUN HECKONIbKUX TIET N3YYEHMUS.
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The effect of grafting
on vegetative and
reproductive traits

of tomato

ABSTRACT

Relevance. Tomato (Solanum lycopersicum L.) is one of the most important vegetables in the world.
Every year the number of identified viruses and diseases increases, infection with which causes signifi-
cant crop losses and significantly worsens the quality of agricultural products, especially in tomatoes.
Material and methods. In the present study we compared the growth of the vegetative and reproductive
traits of tomato plants ‘Dokia’, ‘TY Red 250’ and ‘Pilabi’ grated onto bacterial wilt (caused by Ralstonia
solanacearum) and Fusarium wilt (Fusarium oxysporum) diseases tolerant rootstock “Spider” (Takii
seed, Japan). The non-grafted (control - CT) and grafted tomato plants (GR) were transplanted on 4 March
of 2021 to the four season (vinyl) greenhouse on substrate perlite (mixture of perlite no.1 and no.3) and
cultivated until September 20.

Results. The results showed that responses of the tomato cultivars to grafting combination was different,
where agronomical traits depends on the each cultivar’s features can be ranged. The reduction of the val-
ues of stem diameter (SD), leaf length and width (LW), fresh fruit weight (FFW), fruit diameter (FD), fruit
pericarp thickness (FPT) and fruit hardness (FH) with aging of plants and rising ambient temperature was
detected. However, fruit soluble solids among all cultivars regardless of treatments were slightly
increased. The index of fruit yield per truss (FYT) significantly decreased among all cultivars after 10th
truss regardless of the treatments when the daily temperature increased from July to August. In grafted
tomato ‘TY Red 250’ were identified the highest fruit yield per plants (FYP) than in CT plants, whereas in
other tomatoes did not found similar differences between CT and GR plants.

KEYWORDS:

tomato, rootstock, scion, plant, stem, leaf, flowering, fruit, yield, hardness, soluble solids

BnvsgHne npnBnBKM Ha
BereTaTnMBHO-PENPOOYKTMBHbIE
NPK13HaKK Tomarta

PE3IOME

AxtyansHocTb. Tomart (Solanum lycopersicum L.) siBnsieTcsi ofHOM M3 BaXHENLLMX OBOLUHBIX KYNbTYp B
mupe. C KaxabIM roaoM YBeNnU4YMBaeTCsi KONMYECTBO BbISBIIEHHBIX BUPYCOB W GonesHeil, 3apaxeHne
KOTOPbLIMU NPUBOAMT K 3HAYUTENBLHLIM NOTEPSAM YpoXKas U CYLLECTBEHHO YXYALLAeT Ka4ecTBO CENbCKO-
XO3AMCTBEHHO NPOAYKLMK, 0COOGEHHO TOMATOB.

Matepuan u metozbl. B HacToseM UccnefoBaHUN CPABHUIM POCT BEreTaTMBHBIX U PeNpoayKTUBHbIX
napameTpoB pacteHuit Tomata ‘Dokia’, ‘TY Red 250’ u ‘Pilabi’, 3aokynupoBaHHble k noggoto ‘Spider,
yCTOYMBOMY K GakTepuanbHOMY yBsiaaHuio (Bbi3BaHHOMY Ralstonia solanacearum) u dy3apnosHomy
yBsinahuto (Fusarium oxysporum) (Takii seed, finoHus). Henpusutble (koHTponb — CT) U npuBUTLIE
pacTteHusi Tomata (GR) 4 mapta 2021 roga Gbinmn nepecaxeHbl B YeThIPEXCE30HHYIO (BUHUIOBYIO) TEMIU-
Lly Ha nepnuToBbIn cybcTpat (cMeck nepnuto Ne1 u Ne3) n kynbTuBmpoBanm go 20 ceHTsAOpS.
PesynbTatbl. PesynbTaThl Noka3anu, 4To peakuusi COPTOB TOMaTa Ha coyeTaHue NPUBUBKM Gbina pas-
HOW, NPU 3TOM arpOHOMUYECKME OCOGEHHOCTM MOXHO PaHXMpPOBaTh B 3aBUCUMOCTHM OT 0COOEHHOCTEN
Kaxgoro copTa. BbisiBneHo ymMeHblueHWe 3HaveHuih amametpa cte6ns (SD), AnuHbI M WMpKUHBI NucTa
(LW), maccel nnopos (FFW), puametpa nnoga (FD), TonwmHbl okononnopHuka nnogaa (FPT) u TBepaocTu
nnoga (FH) ¢ Bo3pacTom pacTeHuin M NoBbILIEHWEM TeMNepaTypbl OkpykatoLeii cpeapbl. OpaHako comep-
aHue pacTBOPMMOrO CyXOro BeLecTBa B N0AaX CPeay BCeX COPTOB, HE3aBUCMMO OT BapuaHTa, GbIno
HeMHoro yBenuuyeHo. lokasaTenb NPoAyKTMBHOCTW NNoaoB ¢ opgHoi kuctu (FYT) nocne 10-# kuctu
3HaYMTENLHO CHU3UIICS CPeay BCeX COPTOB HE3aBUCUMO OT BapuaHTOB NPU NOBLILLEHNM AHEBHOI TEM-
nepatypbl ¢ utons no aeryct. Y npusuroro Tomata ‘TY Red 250’ BbisiBneHa camas BbiCOKasi NPOAYKTUB-
HocTb (FYP) ¢ pactenus, yem y pacteHuii B CT, Toraa Kak y ocTanbHbIX COPTOB TOMara He 06HapyxeHo
nofoGHbIX pasnnunii Mexay pacteHusimu B CT u GR.

KIKOYEBBIE CIIOBA:

TOMaT, NOABOW, NPUBOIA, PacTeHUs, CTEONS, NUCTLS, LBETEHME, NNOA, YPOXaUHOCTb, TBEPAOCTbL NNOA],
pacTBOpUMbIe BeLecTBa
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Introduction

lobal climate changing and a gradual increase

in the world’s population are posing new chal-
lenges to scientists to solve food security. In recent
decades, the primary objective of agriculture was to
increase the yield and productivity, where new investi-
gations have created a chance to improve yield and
quality of products based on an accurate genotype
selection, optimization of environmental conditions
and agricultural practices such water and fertilization
management, growth system, harvesting stage and
grafting techniques in horticulture [1-5].

Nowadays, with developing greenhouse technolo-
gies, there is a significant opportunity to increase pro-
duction of agricultural crops during all season.
However, investigation and applying new technologies
in practice at greenhouses is actual and needs to be
continued. According to recent studies, the rootstock
plays an important role in production of tomatoes [3-
7], since grafting technique rapidly develops in order
to increase the yield of vegetables in greenhouses and
open ground, mainly in order to combat adverse biotic
factors such as pests and diseases, and biotic factors
salinity, extreme temperatures, drought and reduced
fertilization [1,3,4,6-8].

Meanwhile, in literature there are several conflicting
reports on changes in growth and productivity and fruit
quality due to grafting among tomatoes [3,9], there-
fore depending on the using of grafting technique and
plant materials (scion and rootstocks) the investiga-
tions in this area should be continued. Moreover, it
was reported that the rootstock-scioncombination
may alter the amounts of hormones produced and
their influence on sex expression and flowering order
of grafted plants [10], or, on the contrary, flowering
and harvesting may delayed [11,12].

Furthermore, recently it was recommended, that the
growing system and different environmental condi-
tions should be taken into consideration when evaluat-
ing the effects of grafting onquality [2].

Therefore, the aim of the present paper is to identi-
fy the influence of the rootstock “Spider” (Takii seed,
Japan) on vegetative and reproductive traits by using
grafting technique in tomato (red type) cultivars
‘Dokia’, ‘TY Red 250’ and ‘Pilabi’ in greenhouse culti-
vation season spring-summer.

Materials and Methods

Plant material and growth conditions

Indeterminate tomato cultivars ‘Dokia’, ‘TY Red 250°
and ‘Pilabi’ having red fruit color, round shape with
average fruit weight 300, 280 and 270 grams respec-
tively were used as scion and grafted on bacterial wilt
(caused by Ralstonia solanacearum) and Fusarium wilt
(Fusarium oxysporum) diseases tolerant rootstock
“Spider” (Takii seed, Japan). Vegetative grafting of
tomato seedlings was performed when the stem diam-
eter reached 1.6-1.8 mm in the phase of 2-3 true
leaves. As a control, non-grafted plant varieties were
used.

All tomato cultivars seedlings grafted (GR) and non-
grafted (control, CT) having the first truss were trans-
planted with spacing between plants 30 cm on 4 March
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of 2021 to the four season greenhouse on substrate
perlite (mixture of perlite no.1 and no. 3).
Investigations were continued until September 20 of
2021. The structure of the four season greenhouse
(covered with vinyl) which was built in 2020, has a
length 135 m, width 40 m, height in center 14 m and in
both lateral parts 4.7 m and total area was 5400 m2. In
each truss were left on 3-4 normal fruits.

Temperature and relatively humidity regulations

The daily minimum and maximum temperatures and
relatively humidity was monitored and recorded in
greenhouse during the period of the tomato plants cul-
tivation using data logger (WatchDog 1450, Spectrum
Technologies Inc., Aurora, USA). The maximal temper-
ature over 30°Cwere detected from June to August and
the minimal below 20°C from March to May (Figure
S1). Cooling system- Forced ventilation (open above
25°C), cooling through fog system (on above 28°C).In
general, daily average temperature was within
24...28°C. The average relative humidity (RH) was kept
within approximately 40%-80% in greenhouse during
growth period, respectively (Figure S2).
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Supplemental Figure 1. The daily temperature ranging in green-
house during the tomato growing season in spring-summer. Data
was recorded with one hour interval from March 04 to September
20in 2021.
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Supplemental Figure 2. The daily relatively humidity ranging in
greenhouse during the tomato growing season in spring-summer.
Data was recorded with one hour interval from March 04 to
September 20 in 2021.

Diseases and pest controls

Diseases and pest controls were conducted as
described below. Briefly, pesticide alternating 9 chemi-
cals were used with interval once a week- Jijon,
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Farmhannong, Spiromesifen 20% Maestro, Seongbo
chemical, Buprofezin 20% Hero, Hankooksamgong,

Buprofezin 12.5% Benebia, Farmhannong,
Cyantraniliprole 10%Phantom, Nonghyup chemical,
Dinotefuran 20% Raimon, Hankooksamgong,

Novalturon 10% Transform, Farmhannong, Sulfoxaflor
7% Rempeiji, Hankooksamgong, Chlorofenapyr 5%
Captin, Kyungnong, Fluxametamide 9%.

Irrigation and fertigation managements

Drip irrigation systems are used 1 hour after sun-
rise and 1.5 hour before sunset with interval 100J
integrated solar radiation and watered 200-250 mL
per plant in each time, within 6 to12 times per day.
Moreover, fertilizers were diluted with the ratio to 1
000 liter of water (KCI - 4.0 kg;
5{Ca(NO3)2.2H20} .NH4NO3 - 44.2 kg; KNOs - 22.0
kg; Fe EDTA (13%) - 1.46 kg; KH2PO4 - 21.46 kg;
MgS047H20 — 55.73 kg; KSO4 — 30.36kg; KNOs —
24.76 kg; MnS0O4 H20O - 245.0 g; ZnS0O4 7H20 - 173.0
g; HsBOsz; - 297.0 g;CuS0O4 5H0 - 21.0 g and
NasMoO4 2H20 - 13.0 g) for fertigation of tomato
plants. Electrolyte conductivity of the supplied water
was within 2.5-2.8 dS/m and pH 5.5-5.8.

Data collections

The twelve independent biological plants from CT
and GR plants were randomly selected among one
hundred twenty plants for measurement the vegeta-
tive and reproductive parameters. The vegetative
parameters including plant height (PH), stem diame-
ter (SD), and length and width of leaf (LL and LW)
were measured. The PH were started to record on
15day after transplanting (DAT) of seedlings, and
then with interval 30 days were measured until 150
DAT. The dimension of the SD and LL and LW were
done within 22, 5% 10% and 15% truss (the first leaf
below truss). Days to flowering were also recorded
from 24, 5t 10% and 15* truss, when 3/1 part of flow-
ers were opened.Small and abnormal fruits were
removed from each truss and within 3-5 of normal
fruits were left in each truss. The fruit yield per truss
(FYT) and per plant (FYP) were measured from the
first to the fifteen trusses. Twelve fruits of each treat-
ment were randomly collected from 2, 5t 10% and
15t truss of plants in CT and GR were measured the
fresh fruit weight (FFW), fruit length (FL), fruit diame-
ter (FD), fruit hardness (FH), fruit pericarp thickness
(FPT), fruit soluble solids (FSS) using a digital elec-
tron Micro Weighing Scale MW-II (CAS), a ruler, a
caliper and refractometer (°Brix, ATAGO, Japan),
respectively.

Data analysis

The experimental design of this study was com-
pletely randomized. Mean values of vegetative and
reproductive parameters between CT and GR plants
were compared with a significance level of 5% using
Duncan’s multiple range test which performed using
the SAS Enterprise Guide 7.1 (SAS Institute Inc., NC,
USA), and the Student’s t-testat p < 0.05, p<0.01 and
p < 0.001 levels by using EXCEL 2016 software
(Microsoft Co. Ltd.,USA).

CEJIEKUMA, CEMEHOBOACTBO M BUOTEXHOJIOIMA PACTEHUN

Results

Effect of the grafting on the vegetative traits

The vegetative parameters including PH, SD, LL
and LW were investigated among tomato
cultivars‘Dokia’, ‘TY Red 250’ and ‘Pilabi’in CT and
GR treatments. Evaluation of the effect of rootstock
on growth rate of tomatoes showed different
response, where PH significantly reduced in plants of
‘Dokia’,which were grafted on ‘Spider’ rootstock and
this trend was persisted during all growth period (Fig.
1A). While, in contrast, the index of PH was signifi-
cantly decreased in CT plants of ‘TY Red 250°, but
this tendency was persisted for 90 DAT and then
observed no significant difference between CT and
GR plants (Fig. 1B). Meanwhile, the significant differ-
ence of the PH no identified between both treatments
in plants of ‘Pilabi’ (Fig. 1C).

The effect of rootstock on SD was different depend-
ing on the tomato cultivars and growth period, where
regardless of treatment and cultivars the index of SD
showed reduction with rising of the ambient tempera-
ture and aging of plants. During all growth period, there
was not observed significant difference in SD between
plants of ‘TY Red 250° and ‘Pilabi’ under CT and GR
conditions(Fig. 1E and F), whereas in ‘Dokia’ was iden-
tified significant reduction of SD in GR plants compared
to non-grafted within 5-10 truss (Fig. 1D).

Comparison of the reduction of the SD values
between 2 and 15* truss among tomatoes during
cultivation period showed that in grafted plants of
‘Dokia’, TY Red 250’ and ‘Pilabi’ were found the high-
est decline of the SD values on 70.4, 77.2 and 70.2%,
respectively, whereas in CT plants it reduced within
on 68.6, 70.8 and 63.0%, respectively. It means that
in all grafted tomato plants were observed remark-
able reduction of the SD with aging of plants, than in
CT treatment plants.

Next, estimation the effect of grafting on the LL and
LW showed different response in tomato cultivars and
as mentioned above in measurement of the SD the
values of the LL and LW were declined regardless of
treatment and cultivars during the growth period. The
values of the LL and LW were significantly reduced in
GR plants of ‘Dokia’ in the beginning of the growth
and in the end compared to CT (Fig. 1G and J), but
there no identified differences between the 5th and
10th truss in both treatments. While, in tomatoes ‘TY
Red 250° and ‘Pilabi’ practically no observed signifi-
cant difference in values of the LL and LW in CT and
GR plants (Fig. 1H, I, K, L), except for the cultivar ‘TY
Red 250’ (Fig. 1H).

As mentioned above in measurement of the growth
rate of SD, the LL and LW index regardless of the cul-
tivars and treatments were declined with aging of
plants on 15th truss. However, there no identified big
difference in reduction of the index LL between CT
and GR plants among tomatoes ‘Dokia’, ‘TY Red 250’
and ‘Pilabi’, where the percentage of differences
between 2nd and 15th truss were within 23.7-24.7%,
35.1-835.6% and 29.2-30.3%, respectively. And, the
same trend was persisted in the investigation of the
LW index, where it declined among cultivars within
38.1-38.2, 45.6-46.6 and 46.4-46.3%, respectively.

[ 14 ]



600 -

BREEDING, SEED PRODUCTION AND PLANT BIOTECHNOLOGY

1a ] 8 NS {c NS
— 500 1 1 NS . .
E 1 Tos
= 400 1 -
,‘g‘ 4
2 300 E
L -
£ 200 |
& 100 . «sseees Dokia - GR 1 = gt Newe TY Red 250 - GR 1 Ns T
1 = Dokia - CT ] ——TY Red 250 - CT ——Dilabi - CT
0 v T T T : v : ]
15 30 60 90 120 150 15 30 60 90 120 150 15 30 60 20 120 150
Days after transplanting Days after transplanting Days after transplanting
25
D E F
£ 20
E
L 15
g
& 10
o
§ 5
v
0
2 ‘ 5 ‘ 10 ‘ 15 2 | 5 | 10 l 15
Truss Truss
100 - 1
16 I H I
BG .
E
L 60
&
2
g 40 7
=
4 20 4
0 T T T T T r T T T T T T
2 5 10 15 2 5 10 15 2 5 10 15
Truss Truss Truss
100 - 1
J
— w 1 1
E 1
<
£ %] ]
5 4
H 40
=
LT}
-4
20 1

2
Truss

Truss

ra o

Truss

Figure 1. The effect of rootstock on plant height, stem diameter, leaf length and widthamong tomato cultivars- ‘Dokia’, ‘TY Red 250’ and
‘Pilabi’. Significant differences were evaluated with Student’s t-test (p<0.05, p<0.01, and p=<0.001) and denoted by *, **, and ***,
respectively. NS indicates not significant and bars indicate + standard deviation (n=12)

Effect of the grafting on the reproductive traits

As well known, the reproductive parameters of agri-
cultural crops are used as the main indicator for evalu-
ation the plants response on the abiotic and biotic
stress. Before introduction the grafting techniques
into agriculture sector the estimation of the effects of
the different rootstocks on reproductive traits such as
floral and fruit organs development is playing impor-
tant role.

Therefore, in the present research, we studied the
beginning of flowering between CT and GR plants among
tomato cultivars. Thus, on 2« and 5% truss growth stage
were identified significantly early flowering in GR plants
among tomato cultivars in comparison with CT ones,
except in truss 5 of ‘TY Red 250’ (Table 1). While, in the
next 10 and 15® truss were observed not remarkable differ-
ence in flowering between CT and GR plants. In general,
the lowest duration of flowering within 93.6 days between
2 and 15% truss growth stage were determined in CT

[ 1

plants of ‘Pilabi’ and the longest within 101.3 days in
‘Dokia’ in combination with rootstock ‘Spider’.

The results reveal that regardless of the tomato cultivars
in combination with rootstock the fruit yield index per truss
was reduced significantly with aging of plants, especially it
was characteristic for all tomatoes regardless of treatment
from 8th truss (Fig. 2).0n the other hand, almost no signif-
icant differences were observed in the FYT in CT and GR
plants among all tomatoes, except in some cases, where in
GR plants of ‘“TY Red 250° were harvested higher yield from
1¢, 5t 6% and 7% truss than in CT (Fig. 2B), and only in 2
truss from ‘Dokia’ (Fig. 2A) and in 15% truss from ‘Pilabi’,
respectively (Fig. 2C).

The significant differences in reduction of the index FYT
between CT and GR plants among tomatoes ‘Dokia’, ‘TY
Red 250’ and ‘Pilabi’ were identified with aging of plants,
where the percentage of differences in reduction between
2 and 15 truss were within 67.4-74.8%, 83.5-81.1% and
58.4-80.5%, respectively.
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Table 1. Flowering date among tomatoes in four season greenhouse

Truss Duration of the
Cultivars ovssnalie
2 5 10 15 truss, days

Dokia - CT 32.1+1.6b 52.2+2.2ab 92.8+4.8b 130.947.2a 98.8
Dokia - GR 29.6£3.5¢c 51.6£3.2b 93.24£3.9b 130.916.1a 101.3
TYRed 250 - CT 34.0£2.2ab 53.9t4.2ab 97.615.7a 131.615.46a 97.6
TYRed 250 - GR 32.0£1.5b 52.041.7ab 93.0£3.5b 129.9+4.7a 97.9
Pilabi - CT 35.6£2.9a 54.3t3.4a 95.315.6ab 129.245.0a 93.6
Pilabi - GR 33.0£2.1b 52.842.3ab 93.945.2ab 130.216.5a 97.2

Notice: Different letters within columns indicate significant differences by Duncan’s multiple range test (p<0.05), val-
ues are mean standard deviation (n=12)
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Figure 2. The effect of rootstock on fruit yield per trussamong tomato cultivars (A - Dokia, B - TY Red 250 and C - Pilabi). Significant differ-
ences were evaluated with Student’s t-test (p <0.05 and p<0.01) and denoted by * and **, respectively. NS indicates not significant and
bars indicate + SD (n=12)
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Cultivar

Dokia

TYRed 250

Pilabi

Table 2. Yield parameters in tomato cultivars between grafted and non-grafted plants

Treatment

Control

Grafted

Control

Grafted

Control

Grafted

Average fruit yield
per truss (g)

655.6£78.4 a

653.5+63.2 a

543.8+78.1 b

667.6£91.4 a

570.3x105.0 b

562.0£85.9 b

Difference, %

22.8

-1.5

Fruit yield per plant
(kg)

Difference, %

9.43+1.11a
9.51+1.09 a 0.8
7.88£1.35 b
9.82+1.88 a 245
8.12+1.82 b
8.07£1.45b -0.7

Notice: Average fruit yield per truss and plant data were calculated from 1st to 15th trusses. Different letters within
columns indicate significant differences by Duncan’s multiple range test (p<0.05), values are mean standard deviation
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Figure 3.Changing of the fresh fruit weight and size parameters in tomato cultivars ‘Dokia’, “TYRed 250’ and ‘Pilabi’ between grafted and
non-grafted plants, in fruits collected from 2nd, 5th, 10th and 15thtrusses. Significant differences were evaluated with Student’s t-test
*, **and ***. NS indicates not significant and bars indicate +£SD (n=12)
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Tomato plants of ‘TY Red 250° growing on rootstock
‘Spider’ produced a bigger yield of fruits per truss and per plant
667.6 gram and 9.82 kg than non-grafted on 22.8 and 24.5%
higher, respectively (Table 2). While, in tomatoes ‘Dokia’ and
‘Pilabi’ no identified significant differences in CT and GR plants
and the highest stable yield per truss and plants were harvest-
ed in ‘Dokia’.

Effect of the grafting on the fruit quality traits

The results of the current evaluations concerning fruit quali-
ty composition showed the regardless of the treatments and
tomato cultivars the index of FFW slightly decreased in the end
of the study on the 15® truss, but there persisted the varietal
distinction (Fig. 3).Thus, rootstock had no significantly effect
on FFW in ‘Dokia’ during all growth period (Fig. 3A), whereas in
‘Pilabi’ at the beginning of the growth stage on the 2 truss the
rootstock had a stronger affected on the index of FFW and it
was significantly increased than in CT (Fig. 3C), but in the next
growth periods there no found differences.

Fruits picked in GR plants from 5% and 10* truss of ‘TY Red
250’ were characterized with a high index of weight compared to
CT (Fig. 3B). In general, with aging of tomato plants in the end of
study (15® truss) were determined significantly reduction of the
index of FFW in comparison with fruits picked in the beginning of
the growth stage (2« truss), where it was decreased on 46.9-
43.2% in ‘Dokia’, on 49.0-44.9% in ‘TY Red 250°, and on 45.8-
59.0 % in “Pilabi’, respectively in CT and GR plants.

§ o8
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Investigation of the effect grafting on the fruit size showed
that depends on the growth stages of cultivars was varied.
With aging of plants there no observed the significantly
reduction of the FL values among cultivars in both treat-
ments. It should be noted that in tomato cultivars ‘Dokia’, ‘TY
Red 250’ and ‘Pilabi’ grafted on the ‘Spider’ rootstock, the
FL values were higher in 5 and 15* truss (Fig. 3D), 5th and
10th (Fig. 3E), and only in 2nd truss (Fig. 3F) than in CT
plants, respectively.

The effect of grafting technique on the FD in CT and GR
plants was not significantly different for ‘Dokia’ and ‘Pilabi’ dur-
ing all growth period (Fig. 3G and 1), except for ‘TY Red 250’
(Fig. 3H). As mentioned above in the measurement of FL, the
grafting significantly increased the FD in the fruits of cv. ‘TY
Red 250’ located in the 5th and 15th truss.

Almost the same pattern was found in estimation of the FPT
in CT and GR plants of tomatoes ‘Dokia’ and ‘Pilabi’, where no
identified significantly affect of the rootstock on the index of
FPT during all growth stages(Fig. 4A and C), except ‘TY Red
250°, where in fruits harvested only from 10® truss of GR plants
were observed higher values (Fig. 4B). On the whole, in the end
of study (15"truss) compared to the 2 truss the index of FPT in
‘Dokia’, ‘TY Red 250’ and ‘Pilabi’ reduced on 16.9-19.1%, on
25.2-24.3% and on 29.9-33.3%, respectively between CT and
GR plants

Measurement of the FH showed also the reduction it in both
treatments with aging of plants but there was persisted varietal
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Figure 4. Changing of the fruit pericarp thickness, hardness and soluble solids parameters in tomato cultivars ‘Dokia’, ‘TYRed 250’ and
‘Pilabi’ between grafted and non-grafted plants, in fruits collected from 2nd, 5th, 10th and 15thtrusses. Significant differences were
evaluated with Student’s t-test (p<0.05, p<0.01 and p=<0.001) and denoted by *, ** and ***. NS indicates not significant and bars indi-
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differences. Textural firmness traits of fruits picked from plants
of ‘Dokia’ and ‘TY Red 250’ regardless of treatments was not
remarkable varied during all experiment period (Fig. 4D and E),
except tomato ‘Pilabi’ (Fig. 4F). In general, in the end of study
(15"truss) compared to the 2xtruss the index of FH reduced on
18.5-26.4% in ‘Dokia’between CT and GR plants, on 28.1-
18.9% in ‘TY Red 250’, and on 31.0-25.0% in ‘Pilabi’, respec-
tively.

The fruit soluble solids concentrations were slightly
increased among CT and GR plants with rising the ambient
temperature, but there were persisted varietal differences.
Thus, in fruits of ‘Dokia’ was observed degradation of FSS
index in GR plants in the beginning (2™ truss) and in the end of
evaluation (15®truss) than in CT (Fig. 4G), while the fruits of ‘TY
Red 250’ from GR plants accumulated high index of FSS from
5fto 15%truss than plants from CT (Fig. 4H). Meanwhile, in fruits
of ‘Pilabi’ no observed significant differences in accumulation
of the FSS between CT and GR treatments during all growth
period (Fig. 41). On the whole, comparison of the increasing the
values in FSS from 2truss to 15thtruss showed that it was
grew up on 9.8-8.1% in ‘Dokia’between CT and GR plants, on
33.3-13.2% in ‘TY Red 250°, and on 12.5-22.2% in ‘Pilabr’,
respectively.

Discussion

On the basis of the results obtained from this study, the root-
stock effect on the vegetative and reproductive traits varied
according to the features of the each genotype (scion). Several
studies have shown that the growth, yield and fruit parameters
of tomato may be affected by their genetic potential, environ-
mental and cultivation technologic factors including the graft-
ing [2-5,9,11,13]. The present research demonstrated that the
effect of the grafting are different and depending on the culti-
var and growth period can be varied [17,18]. Thus, the root-
stock negatively affects the PH in tomato plants ‘Dokia’ but
positively in cv. ‘TY Red 250°, while in CT and GR plants of
‘Pilabi’ showed no differences (Fig. 1).

Almost the same pattern was found in study the SD among
tomatoes, where the grafting significantly reduced the index of
SD in the mid of the growth stages in plants of ‘Dokia’ (Fig. 1),
whereas other tomato cultivars did not show any variation dur-
ing growth period. This is consistent with previous reports,
where using grafting technique may positive or negative effect
on growth rate and stem diameter in tomatoes [17-19].

Regardless of the cultivars and treatments the SD values
were significantly decreased with aging of plants and like that
pattern was identified in measurement of the vegetative traits
LL, LW and in reproductive FFW, FD, FPT and FH.
Presumablythis might be due to mainly from the misbalance in
metabolites and osmotic balance [13-16,19]. Additionally, our
results demonstrate that the leaf parameters for the scion prac-
tically was not significantly affected by rootstock
[18,21],whereas this contrarywith a other reports where the
rootstock increased the leaf area [19,22].

Nevertheless, little is known about the effect of tomato root-
stock on flowering. Investigation of the effect rootstock on the
beginningflowering time among tomatoes showed different
response of the cultivars in combination with grafting and non-
grafting, where the significant reduction in the days to flowering
were identified in plants grafted onto rootstock ‘Spider’ in all
studied tomatoes (Table 1). However, in the next growth period
the differences between CT and GR plants were reduced, and
in the end of experiment there no significant differences in the
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days to flowering among all cultivars and treatmentswere
observed [21].

Grafted and non-grafted plants were characterized by a sim-
ilar FYT during all cultivation period, except in GR plants ‘TY
Red 250’ which produced a higher vyield per truss in 1¢, 5-
7th(Fig 2B).However, the FYT depending on the cultivars
regardless of the treatments showed significantly reduction
from 10-12* trusses, when the daily temperature in July and
Augustwas sufficiently higher over 30°C. While, as well as, the
high sub-optimal temperatures tended to significantly effect on
floral organs development and reduced the fruit set ratio
among tomato cultivars, regardless of heat tolerant rate [23-
26]. On the whole, index of FYT and FYP was increased signifi-
cantly in grafted plants of ‘TY Red 250 (Fig 2B), whereas no
significant differences were observed in ‘Dokia’ and ‘Pilabi’
from CT and GR plants (Fig. 2A and B). The differences
observed in evaluation of the productivity probably reported
recently, where grafting may increase [1,8,21,27,28],
decrease [2,27,29] or either did not affect [30,31]of the yield in
tomatoes and associated with physiological compatibility
between scion and rootstock with response to the cultivation
conditions [4,18,32,33].

Meanwhile, the grafting technique had a strong effect on the
FFW in ‘TY Red 250’ (Fig. 3B), while in contrast this result, FFW
no significantly affected by a rootstock in tomatoes ‘Dokia’ and
"Pilabi” (Fig. 3A and C). Similar different results in tomatoes
were obtained in reports [2,14,18,21,28]. Moreover, almost
the same differences in measurement of the fruit quality were
observed in FL and FD, where depends on the scion and root-
stock it was varied during growth period. It should be noted,
with aging of the tomato plants and ambient temperature the
fruit quality parameters such as FFW, FL, FD, FPTand FHwere
slightly decreased, except the index of FSS. Additionally, previ-
ous results show that the fruit size of vegetable crops are often
influenced [3,18,21,34] or unaffected [35-37] by grafting com-
bination.

There no identified significant difference in measurement of
the FPT among CT and GR plants, except in fruits of ‘TY Red
250’ harvested from 10® truss (Fig. 4B). The investigated root-
stock also no significantly affected the FH, except in fruits of
tomato ‘Pilabi’ from 5th truss (Fig. 4F).

However, the results of the current investigations concern-
ing fruit soluble solids rate showed the ambient temperature a
stronger effect on the tomatoes, where it was slightly increased
among all cultivars (Fig. 4G-l). Especially, FSS were significant-
lyincreased in CT fruits of ‘TY Red 250’ with rising the daily tem-
perature, whereas in grafted plants it showed the contrary pat-
tern. While, in fruits of ‘Dokia’ this trend were identified in the
beginning and the end of the investigation. Such as genotypic
differential responses in accumulation of the FSS in grafted
and non-grafted tomato plants were observed recently
[1,18,21,28].

Conclusions

In general, we can conclude that using rootstock may
affect positively or negatively the growth rate of tomato culti-
vars, but cultivating continuously of tomato plants may con-
tribute significantly reduction in values of the agronomical
traits such as SD, LL, LW, FFW, FD, FPT and FHD, while the
index of FSS in all cultivars regardless of treatments with the
rising of the ambient temperature was slightly increased. The
optimal cultivation period for tomato cultivars grafted and
non-grafted was limited until 10 truss. Since, decreasing the
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vegetative traits values with aging of plants might be the main
obstacle to the development of fruits and to a decrease in
yield. We assume that with aging of plants regardless of treat-
ments the plants of tomato will find it difficult to absorb the
nutrients and water which may destroy the osmotic balance
and on the whole lead to a physiological imbalance.Tomato
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IDDEKTUBHOCTb CENEKUMOHHOA ==
PabOThI MO Y/TyHLIEHNO OCHOBHbIX
XO3S/CTBEHHO LIEHHbIX
rnokasarenen nepcrnekTMBHOMo
CTapOAaBHEro CoOpTa-nonynsLmy

baHaHHas 42 B [1puMOpCKOM Kpae

PE3IOME

AxTyanbHOCTb. HecMOTpSA Ha OLyTUMbIe JOCTXKEHUS B CENIEKLIMM OBOLLHLIX KyNbTYP NyTeM NOmny4eHus
reTepo3ucHbIX rbpuaoB Fi, B HacTosilee Bpems B Poccum Takke MoNyyvaloT pa3BuTie TpaauLMOHHbIE
MeToAbl 0TOOpPa NS YNyuLIEHUS XO3AMCTBEHHO LIEHHbIX MPU3HAKOB MECTHBIX CTapOAABHUX COPTOB, KOTO-
pble B npoLiecce CBOe! MHOTONETHel PenpopyKLMUM 3aMeTHO YXyALIKUIW CBOM LieHHbIe MCXOAHbIE NoKa3a-
TEnu 1o YpoxaliHOCTH, BbIPABHEHHOCTV TOBapPHOW NPOAYKLMM M G1oXuMuyeckomy cocTasy. B otaene kap-
TocheneBopcTBa u ooweBoactea PIEHY «PHL| arpobrotexHonoruin fansHero Boctoka um. A.K. Yaiiku»
BeAETCS Takasi paboTa no co3aaHui0 HOBbIX COPTOB-NONYNSALMIA ThIKBbI KPYNHONIOAHOM C UCMONbL30BaHU-
€M B Ka4yecTBe UCXOHOro Matepumana copT-nonynsuuio baHaHHas 42, BbiBegeHHas B.Al. Cmoneem elwe B
40-x rogax npownoro cronetus Ha [anbHeBOCTOYHOM OMbITHOM cTaHuuu BUP. Hamm Gbina npoBepeHa
Gonbluas MHOroneTHss paboTa no oTGopy NepcnekTUBHLIX CeMel 3TOro CopTa B HaNpaBNeHWM NOBbILLe-
HUSI YPOXAMHOCTH, JOCTWXEHUSI Goniee BbLICOKO BbIPABHEHHbIX MIIOLOB M YCTOMYMBOMO YBENMYEHUS
OCHOBHbIX GMOXMMUYECKNX MOKa3aTenei.

PesyneTathl. B pesynbTate cenekunoHHoi pabothi ¢ 2011 no 2022 roak! B ceMbsiX COPTOBOI MOMYNALMM
945, B cpaBHEHMM C MUCXOOHOW (HOPMOIA, YNYULWMUNNCHL XO3SICTBEHHbIE NPU3HAKW: OAHOPOAHOCTL NO
¢hopme nnopa, ypoxanHocTb, Guoxummyeckue nokasareny. 3a 11-neTHui nepuoa uccnenoBaHU AOCTUT-
HyTa BbICOKas BbIpaBHEHHOCTb Npu3Haka «cpopma nnopaa» B otéope 9 roaa (MM 2) - 90,0-90,7%, kotopas
noBbicunack Ha 34,9-36,0%. YpoxaitHoctb Bo3pocna ¢ 28,4 T/ra o 38,2-45,3 1/ra unm Ha 34,5-59,5%. Mo
GMOXMMMYECKMM NMOKa3aTeNsIM cenekTMpyeMble NPU3HaK1 CABMHYNIUCHL B CTOPOHY YBENMYEHMs, N0 Coaep-
aHWIO CyXoro BeluecTBa B cpeaHeM ¢ 8,5 #o 12,9% wnm Ha 51,8%, caxapoB - ¢ 6,1 5o 9,1 unu Ha 49,2%,
kapotuHa - ¢ 1,7 fo 3,8 unu Ha 123,5%, Butammuna C - ¢ 9,6 go 21,1 unm Ha 119,8%. [ins npoBeaeHus rocy-
[APCTBEHHOTO MCMbITaHNA OTOOpaHbl CemMbW OAHOTO TUna copTa-nonynsuuu 945 (copT-nonynsums
BaHara) ¢ ynyuyleHHbIMK, BbIPaBHEHHBIMM XO3INCTBEHHbIMM NpU3HaKamu. YpoxanHocTb 38,2-45,3 Tira,
¢hopma nnoaa cepaLieBUAHasN, OKpacka Kopbl Cepo-3eJieHas, Okpacka MAKOTM OpaHXeBasi, C COAepKaHueM
caxapoB 9,0-13,2%. Mo pesynbTatam Hawen CeNeKUMOHHOW paboTbl BbIBEAEH U BKIIOYEH B
FocynapCTBEHHbIN PeecTp CENEKUMOHHBIX JOCTWXEHWUA, AONYILEHHBIX K UCMONb3oBaHuio ¢ 2024 ropa
CopT-nonynsuus ThIKBbI KpynHonnoaHon baHara.

KIMKOYEBLIE CIOBA:

ThIKBa KPYNHONNOAHAA CTOMNOBAs, aHANUTUYECKas CeNeKLWsl, CopToBas NoMynsALms, CeMbH, OTOOP, U3MEH-
YMBOCTb MPU3HAKA, OMOXMMMYECKUE NOKa3aTenn

The effectiveness of breeding work on the
improvement of the main economically
iImportant traits of traditional variety
population Banannaya in Primorsky kray

ABSTRACT

Relevance. Although there is notable success in breeding vegetable crops to obtain heterotic F1 hybrids,
traditional selection methods have been gaining in popularity as a means of improving the economically
important traits of local traditional varieties in Russia today. These varieties suffered the reduction in their
valuable starting parameters (yield, the uniformity of marketable produce and biochemical composition)
over the many years of reproduction. The Department of Potato Breeding and Horticulture (FSBSI “FSC of
Agricultural Biotechnology of the Far East named after A.K. Chaiki”) have been working on the creation of
new squash variety-populations with large fruits using the variety-population Banannaya 42, bred by V.Ya.
Smolei at the Far Eastern experimental station of the All-Union Scientific Research Institute of Plant
Breeding in the 1940s, as the starting material. We carried out a multi-year research on the selection of
promising families belonging to this variety to increase yield, improve the uniformity of fruits and the main
biochemical parameters.

Results. The breeding work conducted on the families of variety-population 945 in 2011-2022 resulted in the
improvement of some economically important traits (the uniformity of fruit shape, yield, and biochemical
parameters) compared to the started form. The eleven years of research allowed us to achieve high unifor-
mity of fruit shape in the selection of the ninth year (PIP 2) - 90.0-90.7% (increased by 34.9-36.0%). The yield
increased from 28.4 tha to 38.2-45.3 tlha or by 34.5-59.5%. The following biochemical parameters were
improved through selection: the content of dry mater from 8.5 to 12.9% or by 51.8% on average, the content
of sugars from 6.1 to 9.1 or by 49.2%, the content of carotene from 1.7 to 3.8 or by 123.5%, and the content
of vitamin C from 9.6 to 21.1 or by 119.8%. We selected the families of the same type from variety-popula-
tion 945 (variety-population Banata) with improved and uniform economically important traits for submis-
sion to the State variety testing. The yield was 38.2-45.3 t/ha, fruits were heart-shaped, skin was greyish
green, pulp was orange, and the content of sugars was 9.0-13.2%. Large-fruited variety population Banata
was included in the State register of breeding achievements admitted to use in the Russian Federation in
2024.

KEYWORDS:

Cucurbita maxima, analytical breeding, cultivar, variety population, selection, trait variability, generation of
plant, biochemical parameters
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BeepeHune
TbIKBy KaK O4eHb MOMyNAPHYIO Cpeay OBOLLHbIX KyJlb-
TYp, MOCTaBNSAOLLYIO B OPraHN3M YenoBeKa XMN3HEH-
HO BaXHble Mnosmcaxapuibl, BUTAMUHbI 1 KapOTUHOWAbI,
BblpaLLMBAOT BO BCex permoHax Poccuiickon denepaumm
[1,2]. BTOT NPOAYKT OOMHAKOBO BaX€EH B PALMOHE MaNeHb-
KMX OeTer 1 B3POCHbIX, NIerko ycBavBaeTcs U obnagaer
BbICOKMM COAEPXaHNWEM aHTMOKCUOAHTOB 6Gnaropaps
cogepxawmmces B Hem kapoTtuHompam [3]. MNMnogpl ThikBbI
MCMNONb3YOTCS B CaMbIX PadHbIX 061acTaX BKIOYas nuLle-
BYIO, KOHOUTEPCKYIO, GapMaLLEBTUYECKYID N KOHCEPBHYIO
[4].

YBennyeHme o6bEMOB MPOM3BOACTBA NMpoayKUuM Hax-
4eBOACTBA BO3MOXHO C NMOMOLLBIO CENEKUUN N CO3AaHNSA
Ka4eCTBEHHO HOBbIX, KOHKYPEHTOCMOCOOHbLIX COPTOB U rM6-
punaoB [5]. KayecTBO ypoxas naoaoB onpeaensaeT uenbin
PS4, NPU3HAKOB: BHELLUHUI BUA, nnoaa (popma, oaHOpPOA-
HOCTb M Op.); NMOBbILEHHOE coaepXaHne GUOXMMUYECKN
LLeHHbIX BELLECTB (BUTaMMHOB, Caxapos, Ap.) [6].

CyuiecTByiollas pblHOYHAs cpega TpebyeT OT cenek-
LMOHEPOB HaNM4MUA FEHOTUMUYECKM Pa3HOOOPA3HOro u
CTabunbHOro mMatepuana, KoOTopbli MO3BONUT ObLICTPO
yOOBNETBOPSATL TPEOOBAHUS COBPEMEHHOrO MPOU3BOA-
ctBa [5]. B nocnepgHmne rogpl 3agada CcenekumoHepoB
BKJIlOYaeT B cebs co34aHNe OTEYECTBEHHbIX COPTOB U rM6-
puvaoB, C BbICOKMM MOTEHUManoOM MNpPOAyKTUBHOCTU [7].
Ona aToro Heo6xoaMmMo obpallaTb 0coboe BHUMaHME Ha
BbIPAaBHEHHOCTb MaTepuana [8].

B HacTosllee Bpemsa NpPOM3BOAUTENSAM HYXHbl COPTA,
CMOCOOHbIE a8aNTUPOBATLCS K MEHSIOLLMMCS KnnMaTuye-
cKuMm ycnoBuam [6]. Vicnonb3oBaHue B CENEKLMU BbICOKO
a4anTUPOBAHHbLIX MECTHbBIX COPTOB NMPUBOAMUT K CO3LAaHUIO
BbICOKOMNPOAYKTMBHbIX COPTOB pacTeHuit [9]. OCHOBHbIMK
HanpaBneHnsMU B 061acCTU cenekumm GaxyeBblX KynbTyp
ABNAOTCA CEeNekumss pacTeHurt Ha CTabuiibHO BbICOKYIO
NPOAYKTUBHOCTb, YCTONYMBOCTb K OMOTUYECKUM 1 abNoTK-
YeCKUM CTpPeccopam; Cenekumns Ha BbICOKOe KayeCTBO Npo-
oykumm [10].

B cuny 9KOHOMWYECKMX M 3KOJIOTMYECKUX YCITOBUMNA,
HYXXHO 3aHUMaTbCs He ToJNbko rmbpuaamn F1, HO 1 cTapo-
LaBHUMK copTamn. PaccmoTpeB acCOPTMMEHT COPTOB B
MpuMopCcKOM Kpae, Mbl OCTAHOBUINCb HA COPTE MONyns-
umn BanaHHas 42. CopT-nonynaunsa baHaHHasa 42 BbiBeAeH
Ha [JanbHEBOCTO4YHOM OMnbITHOWM cTaHuun BUP B 1942 rony
(aBTOp B.4. C™monen). Mo onucaHnio No yCTOMYMBOCTU K
OnoTrnyeckum dakTopam, coaepXaHuto O6MOXUMUYECKUNX
BELLEeCTB M MO BKYCOBbIM kayecTBam baHaHHas 42 OTHO-
CUJICS K Ny4LLIMM COpTaMm, HO B MPOLLECCE PA3MHOXEHUS U
NMPO3BOACTBEHHOIO WCMONb30BAHMUSA OH yTpaTun psig
rnokasaTtenen. Ha OCHOBe nuTepaTypHbIX MCTOYHMKOB
CYLLECTBYIOT METOObl CenekuMn no ynyyleHU0 COPTOB.
OOHUM M3 Taknx OCHOBHbIX METOAO0B SBASETCS WCKYC-
CTBEHHbIN 0T6Op [11].

Mpn co3paHum COPTOB ThiKBbl MPUMEHSAOTCS Creayio-
e MeToapbl CeNeKUnn — CUHTETUYECKME, aHaNnTUYeckne
M MeTOoAObl, OCHOBaHHblE HA MCKYCCTBEHHO BbI3bIBAEMOW
M3MEHYMBOCTU. MICXOOHBI Matepuan — COpT-Nonynsaums
BaHaHHas 42, npeactaBnsan coboM CNOXHYIO MONynaUmo
COLEPXKALLYIO LleHHbIE 6UOTUMbI. [103TOMY NpK BbIBEAEHUN
copTta nonynaumu 945 (baHata) Mbl OCTaHOBUIMCH Ha aHa-
JNINTNYECKOM MEeTOoe CenekLmm KOTOpbIi OCHOBAH Ha 0T6O-
pe B KayeCTBe WCXOAHOro maTepuana ecTeCTBEHHbIX
nonynauni, M3 KOTOPOro MyTEM Pa3fOXEeHUs Ha CeMbMU
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nnn 6UOTUMbI BbIBOOUTCS HOBLIA COPT WUAWN YyyLIAeTCs
cTapbii. OT6OP ABNANCA OCHOBOW CENEKLMN.

CenekuMoHHbI COBUI B 3HAYUTENbHOWM CTENeHU, a 3a4a-
CTYI0O VU B peLlaloLLencd, onpepenaercsa pesynbrtaramu
0T60pPOB BHYTPM nonynaunii. MCKyCcCTBEHHbIN OTOOP
BcnencTeme peHoTUNMYeckor BapmabenbHOCTU onpene-
NEHHbIX NPU3HAKOB OTKPbIBAET BO3MOXHOCTU A9 CO34a-
HUS BOMBLLLOr0 UX FEHETUYECKOro pa3Hoobpasus, a Bbipas-
HEHHOCTb 06ecneyYnBaeT CHMXEHNE FrEHETUYECKOM U3MEH-
YyneoCTM nonynaumm [12].

Llenb nccnepoBaHuii — ynyyLnTb COPT ThIKBbl KPYMHO-
nnogHow ctonoBon bBaHaHHaa 42 NO XO3AMWCTBEHHO LEH-
HbIM NPU3Hakam 1 nepegatb B [0CygapCTBEHHOE COPTOUC-
nbiTaHNe COPT-MONYNAUMIO C MOBbILIEHHbIMW NoKasaTens-
MU: YPOXaMHOCTb, OGUOXMMUWYECKMA COCTaB, BblPaBHEH-
HOCTb GOPMbI NN0OAA, aAanTUPOBAHHYIKO K MECTHbIM YCIO-
BUSIM.

MecTo 1 ycnosus NnpoBeAeHUs CeNnekUunoHHOW paboTbl

MccnepoBaHus npoBoaunn B otaene kaptodpenerson-
ctBa 1 oBouweBoacTea ®rEHY ®HLL arpobuoTexHonornii
HanbHero Boctoka mm. A.K. Yariku» B c. lNyumnoska
Ycceypuickoro parnoHa B 2020-2022 ropax. lNnowanb
OonbITHOW genanku — 79,2 m?. Cxema nocesa 180 x 110 cm.
[13]. MouBa — nomeHHaa ¢ conepxanmem: N n.r. — 48,3
Mr/Kr no4yBbl, P20s — 298,7 mr/kr, KoO — 177,3 mr/kr, pH
kcl - 5,1, rymyca — 2,0%. NoroaHble ycrnoBus BeretaumoH-
Horo nepuopa 2020, 2022 romoB xapakTepu3oBamChb
NOBOJIbHO BbICOKMM TeMMNepaTypHbIM PEXUMOM N N306bIT-
KOM Bnarm B oThenbHble dasbl Beretaunm pacteHuin. B
2021 rony otmeyancs BbICOKMA TEMNEPATYPHbIN PEXUM U
OCTpbin oednunT BRNarn B OoTAeNbHbIE da3bl Beretauum
pacTeHunin.

MaTtepuanbl n MeToAbl UCCIIef0BaHUS

Cxema cenekumMoHHOM paboThbl OTpaxeHa Ha pucyHke 1.

Mpw BbIBEOAEHUN COpTa MOMyNAUUM B Ka4eCTBE UCXOA-
HoM dopmMbl ObiN B3AT copT baHaHHas 42. B peaynbtaTe
oTbopa Ha XO3GMCTBEHHO LIEHHbIE MPU3HAKM MOJyYeH
copT-nonynsaunsa 945 (banata). Mpn paboTe NpUMeHSNN
HeCKoNbko MeToaoB oTbopa: HeraTuBHbLIN OTOGOP (CopTo-
NPOYMCTKN), WMHOVNBUAYANIbHO CEMENCTBEHHbLIN 0OT6HOP,
METOZ, NOSIOBMHOK, FPYMMnoBOi 0TOOP, LienieHanpaBeHHbIN
OTOOpP BMOTMMOB C MOBbLILLUEHHBLIM COAEPXaHMEM Caxapos,
NOTOMCTB MOP®dONOrNY4EeCKNX TUMOB HE UMEIOLLMX PESKNX
pasnuymMin No MHOEKCY Nnoja B npefenax OgHoro pacre-
HWS, HanpaBfieHHbIN OTOOP MO YCUNEHHHO BapbMpPYOLLEM
npu3Hakam, MOBTOPSIOWNIACA HanpaBfieHHbIi O0TOOp Ha
NMOCTOSIHHO BapbUPYIOLLME NPU3HAKN.

McnbiTaHne 9Ton NONynsumMm no OCHOBHbIM XO35CTBEH-
HbIM MpU3Hakam NPoBOAMIN B CeMbsix 0TOopa 8-9 roga B
2020-2022 ropax. O6bekT nccnenosaHmin — 6 cemein oT60-
pa 8 rona, otbopa 9 roga - NOTOMCTBAa NEPBOro roaa Uchbi-
TaHuga (MM 1), notomctea BTOporo roga (MM 2) Teikebl
CTONoBOM copToBoi nonynaumn 945, Konnyectso otbu-
paemMbix cemeir — He MeHee 30%. Ymucno oTbupaembix
pacTeHuii ons nocneayoLen padoTbl B KaXaol 0Tob6paH-
HOM cemMbU — He meHee 15 [14]. CeMbu NonyYeHbl METOAOM
CcBOOOAHOrO OMbINEHUS BHYTPM MOMyNaUMM C MOcnenyto-
LWMMM NOBTOPSIIOLMMMCA OTOOpaMn B HanpaBleHUn ycu-
NEeHNs (YBENUYEHNS) BAPbUPYIOLLMX MPU3HAKOB C YCTAHOB-
NIEHHbIMU KPUTEPUSIMU MO OTHOLUEHUIO K WCXOAHbIM, C
3aaHHbIMU OCHOBHbIMU XO39ACTBEHHO LEeHHbIMU MPU3Ha-
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2011-2013 roapbl,
oLeHKa, oTOop

2014 rop,
oLeHKa, oTOop
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Copr-nonynauua baHaHHaga 42. HeraTuBHbIA OTOOP (COPTONPOYUCTKHU).
MeTopn nonoBuHOK. UHaMBNAYanbLHO cCEMENCTBEHHbI OTOOP.
dopmupoBaHue CXOAHbIX FPynn cemein

:

MoceB rpynn oTéopa, 0T60p 5 rpynnbl, 6MOTUNOB

l

Mocee rpynn oT6opa, ot6olMoceB 6MOTUNOB, CENEKLUMOHHbIX cemMeill, Mopdonoruye-

2015-2022 roapl,
oLeHKa, oTOop

CKUX TUMOB HEe MMEIOLLMX Pe3KUX Pa3finumii No UHAEKCY Naoaa B npegenax oO4Horo
pacTeHus. LleneHanpaBneHHblii 0TOOpP 6MOTUNOB, CEMEN C NOBLILEHHbLIM P 5 rpynnbl,

6uoTunos

l

CopepxaHuem caxapoB 9,0-11,0%, HeratueHbiii 0T60p. UHAMBUAYANbHO CEMEACTBEH-
HbIi OTOOpP. HanpaBneHHbI 0TOOP NO YCUNIEHHO BapbUpYOLWUM Npu3Hakam. MeTtog
nonoBuHok. MoBTopsIOLEica HanpaBeHHbI OTOG0P Ha NOCTOSIHHO KOJIMYECTBEHHO

:

KoHKypcHOe ucnbiTaHue

2023 rop,

2024 rop,

BapbupyloLLMe NPU3HaKn

:

CopTt-nonynsiumna baHara

:

Pa3mHoOXeHue

:

FocypapcTBeHHOE copToUucCnbIiTaHue

'

BHeceHue B locynapCTBEHHbIA peecTp CeNieKLMOHHbIX JO0CTUXEHUN

Puc. 1. Cxema BbiBegeHNs1 COPTOBOW Nonynsaunmn TbikBbl KPynHoriogHon baHata
Fig. 1. Scheme for breeding a variety population of Cucurbita maxima Banata

kamu. B pononHeHne K 06bl4YHbIM OLEHKaM MO OCHOBHbIM
XO3AMNCTBEHHO LIEHHbIM MPU3HaKaMm, PacTUTESbHbIA MaTe-
pvan cemen nonyyYnn 4ONONHUTENbHYIO OLEHKY MO BblpaB-
HEHHOCTM KOHKPETHOro npuaHaka. Npu nayyeHnmn peHoTu-
NnUYecKo N3MEHYMBOCTM Npun3Haka Gopmbl Nioaa otbopa
8 roga, ot6opa 9 roga (MM 1, MM 2) copToBoOI Nonyns-
umun 945, onpegenanu KoapdUUMEHT Bapuaumm (CTeENEHb
M3MEHYMBOCTM MO OTHOLUEHUIO K CpefHEeMY nokasaTesnio
BbIOOPKN) U KOIPDULUMEHT BbipaBHEHHOCTU [15, 16].
Caxapa onpegnensnm B nabopaTopHbIX YCNOBUSX C UCMOJb-
30BaHMeM pedpakTomMeTpa, cyxoe Beuwiectso — no NOCT
31640-20121, kapoTnH —no FOCT 13496.17-20192 n BuTa-
MunH C — no FOCT 24556-893 B nabopatopum arpoxmmmye-
cknx aHanusoB @PIrbHY «PHL, arpobuoTtexHonorui
HanbHero BocTtoka nm. A.K. Hanku».

' TOCT 31640-2012. Kopma. MeToabl onpeneneHus cyxoro BellecTsa. —
Been. 01.07.2013. — M. :CtangaptuHdopm, 2020. -7 c.

2TOCT 13496.17-2019. Kopma. MeToabl onpenenenns kapotuHa. — Beea.
01.10.2020. - M. :CtanpgaptuHdopm, 2019. -7 c.

3 TOCT 24556-89. MpoaykTbl nepepaboTky nnoaoB v osoulei. Metoapl
onpepneneHus sButammHa C. — Been,. 01.01.1990. - M. : 3a-Bo cTaHaapToB,
1990.

Pe3ynbTaTtbl U Ux 06CyXaeHue

OOHUM 13 BaXHbIX XO39WCTBEHHbIX MPU3HAKOB
ABNAETCH OLEHKa MO NPOAYKTUBHOCTU, XapaKTepusayio-
wasa ypoxanHocTb copTa.

B 2020-2022 ropax B pe3dynbTaTe OLEHKW XO035M-
CTBEHHOI LeHHOCTW yKa3aHHbIX ceMel OblNo yCTaHOB-
NeHOo, 4TO OHM 06NafaloT BLICOKOM YPOXaAMHOCTLIO MMo-
0OB, B CPaBHEHUM C UCXOOHbIM COPTOM-MOMNyNAuUnen
BbaHnaHnHaga 42, ot 38,2 oo 45,3 1/ra, Kotopas NnoBbICU-
nacb Ha 9,8-16,9 1/ra nnmn 34,5-59,5%; cpaBHUTENLHO
He Oonbliol maccon nnopga — 3,6-4,6 kr (MPU3HAKOM
MEeNKonIo0OHOCTM NNoAOB, HOBOE HanpaBfieHne B
cenekumm — MNOPUMOHHBLIN pa3mMep). Mo macce nnoga
npu3Hak BapbupoBan oT MuHUMansHoro — 1,5-1,9 kr oo
MakcumanbHoro — 7,3-9,0 kr. Yucno nnonoe Ha pacTte-
HUAX B CEMbSAX M3MeHsanocb oT 1,9 po 2,2 wT. 1 yBe-
NIMYNNOChb B CPpeaHeM A0 2-X LWT. NJOA0B Ha pacTeHun
(tabn. 1).

Kak BuaHoO n3 tabnuubl 1, B pedynbTate npoBeneH-
HbIX UCCNeO0BaHUM, NCMNbITbIBAEMbIE CEMbU MPU Pasnn-
YalLWMXCa MOroAHbIX YC/IOBUAX KOHKPETHOro BereTa-
LMOHHOro nepuoga He3aBMCUMMO OT roga BO3aesblBa-
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Tabnuya 1. [Mokazamenu npodykmueHocmu u ka4ecmea ninodoe copmoeoll nonynsyuu 945 meikebl kpynHonnodHol (cpedHee 3a 2020-2022 200kb1)
Table 1. Indicators of productivity and quality of fruits of variety population 945 of large-fruited pumpkin (average for 2020-2022)

o

Macca nnopa, kr S
o
£3
ol
CeMbsi o
£g
min max cpenHas 8=
F =
=3

[

S

=
BaHaHHas 42 (st) 2,8 10,5 5,6 1,0
945-13 1,5 7,7 4,0 22
945-12 16 7,5 3,7 2,2
945-22 1,5 7,9 4,0 2,0
945-11 1.9 9,0 4,6 1.9
945-27 1,6 79 36 2,0
945-31 1,5 7,3 3,8 2,1
HCPO0,95 - - 0,6 03

HUS NOKa3bIBAOT BbICOKYIO CTabUNbHOCTbL B pOPMUPO-
BaHUM ypoxas.

B xonme vccnenoBaHui onpeneneHo, YTo B CeMbAX
rnokasaTefnb CYXOro BellecTBa Haxoauncs B npene-
nax ot 11,6 po 13,8%, caxapos - 8,5-9,6, kapoTuHa —
3,3-4,5 mr/100 r, ButammHa C -19,5-24,3 mr/100 r.
Bce 6 npoaHann3npoBaHHbIX CEME MMEIOT BbiICOKOE
coaepXxaHue cyxoro BeuwectBa He meHee 11,0%.
Hanbonbwnm copepxaHuem caxapoB XapakTepuso-
Banucb cembn 945-13, -22, -11, -27, -31. OueHka 6uo-
NIOTNYEeCKOW LLeHHOCTW NNOAOB ThiKBbl MO3BONMNA

4 o
5 5 - (3)
(%3 ° = T - [
<} o @ < s T
=5 £8s S £S 3S
. cF S g% £t
2 : . 3
>

28,4 8,5 6,1 1,7 9,6
43,4 13,8 9,3 3,7 243
41,6 11,6 8,5 3,5 19,5
40,8 12,5 9,0 3,8 20,6
45,3 13,4 9,0 4,0 20,4
38,2 13,2 9,1 3,3 20,2
41,5 13,1 9,6 4,5 21,5
4,8 1,5 0,9 0,8 42

BblAENUTb BCE ceMbyu 0THOOpa 8 roga n otébopa 9 roga
(nnn 1), (NN 2), koTopble OTANYUIUCL BbICOKUM
HakonneHneMm ackopbUHOBOW KUCNOTbl — HE MeHee
10,0 mr/100 r. bonee BbICOKUIN YPOBEHb KOHLLEHTpPa-
UMM KapOTUHOWAOB OTMeYancs B ceMbsaX oTbopa 8
rona, oté6opa 9 roga (MNAM 1), (NN 2) - 945-11, -31.
B TeyeHue 11-neTHero nepuoga mccnenoBaHUn Mbl
COBUHYNW CENeKTUpyeMble MNPU3Haku y Nonynaumm
945, B cpaBHEHUU C UcxoaHon dopmon baHaHHasa 42,
B CTOPOHY MOBbIWEHUS, MO COAEPXaHUKD CyXO0ro
BeuwecTBa B cpeaHem ¢ 8,5 oo 12,9% wvnn Ha 51,8%,

Ta6nuya 2. Mokazamenu usmerHyueocmu Table 2. Indicators of variability of the “fruit shape” trait of variety population 945 of large-fruited
pumpkin for 2020-2022npu3sHaka «¢gpopMbi nnoda» copmoeol nonynsyuu 945 mbikebl KpYnHONI00HoU 3a 2020-2022 200b1
Table 2. Indicators of variability of the “fruit shape” trait of variety population 945 of large-fruited pumpkin for 2020-2022

WHpekc cdhopmbl nnopa

Cembs R* V*,%
8 oT60p 9 ot6op (MWUM 1) ?ﬂﬂl‘sl?; 8 oT6op ?n‘ﬂg%‘)’ ?n‘ﬂgoz';
BaHaHHas 42 (st) 0,5-1,6 B3k

945-13 0,6-1,3 0,6-1,3 0,6-1,0 18,7 11,8 9,9
945-12 0,6-1,1 0,6-1,2 0,7-1,1 12,5 11,2 10,0
945-22 0,6-1,1 0,5-1,5 0,6-1,1 16,3 16,8 10,0
945-11 0,6-1,1 0,6-1,4 0,7-1,1 10,6 15,5 9,3
945-27 0,5-1,1 0,6-1,2 0,6-1,1 18,1 12,5 9,9
945-31 0,6-1,3 0,6-1,2 0,6-1,1 18,1 12,4 10,0

R* —pa3max Bapuauunu;
V*, % —KkoagppuumneHT Bapuamm.
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caxapoB — ¢ 6,1 o 9,1 unmn Ha 49,2%, KapoTuHa — C
1,7 po 3,8 vnm Ha 1283,5%, ButammHa C - ¢ 9,6 po
21,1 vnn Ha 19,8%.

Mpwn oTBope B nonynaummn TbiKBbl, KaK anjioraMmHoro
BMAA, FEHOTUM KaXA0ro HOBOIro NokoneHns GopmMmupy-
eTcs M3 obuwero reHHoro GpoHaa, Kaxablli reHOTUN B
TakoM Monynauun B KakOW-TO Mepe OoTnmyaeTtcs OT
BCEX OCTallbHbIX FTEHOTUMOB.

B 2020-2021 rogax ogHOTUMHbINA XapakTep n3MeHe-
HUM (CpeaHuin) No NpusHaky popma naona NPosBUIICS
y Bcex cemeinn otbopa 8 ropga, otbopa 9 rona (MUM 1)
nonynaumn. KoapounumeHT Bapmaunm yMeHbLINICS C
33,3% po 10,6-18,7%, 11,2-16,8% COOTBETCTBEHHO
(tabn. 2). BblpaBHEHHOCTb MNoBbicMMacb Ha 21,9-
34,0%, 24,7-33,1% COOTBETCTBEHHO, B CPaBHEHUU C
coptom baHaHHaa 42.

B 2022 rony B ot6ope 9 roga (MUM 2) He3Hayu-
TeNbHOe BapbupOBaHMe [JaHHOro npu3Haka cBuae-
TENbCTBYET O AOCTATOYHOMN OAHOPOOHOCTU (FOMOrEeH-
HOCTU) cemen, koTopasa ysenmynnace Ha 34,9-36,0%.
Bapuauyua - ¢ 33,3% noHusunace go 9,3-10,0%.
BbipaBHEHHOCTb — NoBbIcUachk ¢ 66,7 no 90,0-90,7%,
B CpaBHEeHN C NCXOOHbIM MaTepunanaom.

OddekT oTbopa B HanNpaBleHUU YBENUYEHUS
paCTeHI/IVI, C ynydyweHHbIM XUMNYEeCKNMN nokKasaTe-
namu, ¢ cepauesmaHon dopmMon nnoga NpoaoxkaeT-
cs nocTosiHHO. B ot6ope 9 ropa (MWUM 2) aHanus
deHoTUNNYECKOW N3SMEHYMBOCTU GOpPMbI Moaa noka-
3an, 4TO y AaHHOro mopdonapamMeTpa BbIIBIEH YPO-
BE€Hb Cnadon BHYTPUMNONYNALNOHHOW M3MEHYNBOCTMH,
yTO0 06EecnevYmno CHUXeHne reHeTU4eckom U3MeHYU-
BOCTWU nonyndaunn.

3aknyeHue

B pesynbtate cenekunoHHol paboTtbl ¢ 2011 no
2022 roagbl B ceMbsix copToBoW nonynauum 945, B
CPaBHEHUWN C NCXOOHOW POPMOWN, YIYHLWNINCH XO34i-
CTBEHHble MPU3HAaKW: OJAHOPOAHOCTb NO dopme
nnoja, ypoxamHOCTb, OMOXMMMYECKME MNOKa3aTenu.
JocTurHyta BbICOKas BbIPaBHEHHOCTb MpuU3Haka
«popma nnoga», B otéope 9 roma (MUNM 2), kotopas
nosbicunacb ¢ 66,7 po 90,0-90,7% wnun Ha 34,9-
36,0%. YpoxanHocTb Bo3pocna ¢ 28,4 1/ra no 38,2-
45,3 1/ra unm Ha 34,5-59,5%. Mo 6MoxXMMmMYecknm
nokasatensam cenekTupyemble NPU3Haku CABUHYINCH
B CTOPOHY YBEJNYEHUS, MO COAEpPXaHUID CyXOro
Beulectsa B cpegHeM Ha 51,8%, caxapoB - 49,2%,
kapoTuHa — 123,5%, ButammnHa C — 119,8%. Y Bcex
cemeli ot6opa 9 ropa (MM 1), (MAN 2) conepxaHune
ACKOPOMHOBOM KUCNOTbI BbIABAEHO BbILLE TEXHONOMM-
yeckux TpebosaHuii (6onee 10,0 mr/100 r), npenb-
ABNSEMbIX K COPTaM ThiKBbl CTOJTOBOWM Ag nepepaboT-
kn. B pesynbTtate paboTbl 0TOH6paHbl CEMbUM OOHOTO
Tnna C ynydweHHbIMU, BblIPpaBHEHHbIMU XO03AMNCTBEH-
HbIMU MPpWU3HakaMun noag Ha3BaHMeM copT-nonynauuna
baHaTa. YpoxanHocTb - 38,2-45,3 1/ra, popma nnopga
cepaueBuaHas, okpacka Kopbl cepo-3enieHas, okpac-
Ka MSKOTU OopaHXxeBas, C coaepxaHmem caxapon 9,0-
13,2% (puc. 2).

Copt-nonynauvga banata nepepnaH B 2022 roay B
focypapcTBEHHOE MCMbITaAHME, MO UTOram KOTOPOro

BHeceH B [OCynapCTBEHHbII PEecTp CeNeKUNOHHbIX  Pyc, 2. CopT-nonynsums ToIKBbI KPYNHONAOAHOI Banata
noctuxeHnnin B 2024 roay. Fig. 2. Variety-population of Cucurbita maxima Banata
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MepmeHTaLmMA NO3BONSET YNyyllaTb CBOMCTBA KOHEYHOTO NPOAYKTa, NOBbLIWATL
€ro NuLIEeBYI0 LIEHHOCTb U OpraHonenTuyeckue nokasarenu. HayyHo gokasaHo, 4To ynoTpe6-
neHve )epMeHTUPOBaHHbIX NPOJYKTOB (C BbICOKOW NULLIEBOW 1 6MONOrMYecKoi LLEHHOCTLHO)
Ha perynsipHoi OCHOBe OKa3bIBaeT NOMOXUTENbLHOE BUSHME HA 300POBbE YenoBeka, NoBbl-
LIaeT UMMYHUTET, yny4wwaeT paboty XKT. Cyxue hepmeHTUPOBaHHbIE NPOAYKTbI ANUTENbLHO-
ro cpoka XpaHeHusi MoryT GbITb peKOMEHA0BaHbI Kak YacTb paLMoHa NUTaHKs B KOCMOCe.

Co3paHue cyxoi OCHOBbI Ans hepMEHTMPOBaHHbLIX HAMUTKOB ASIMTENbLHOMO XpaHeHUs
Ha OCHOBE KamnyCTbl 6efTOKO4YaHHOI U MOPKOBM CTOSIOBOM, MPUMEHUMbIX B PaLMOHe KOCMUYe-
CKOro NUTaHus.

O6BbeKTaMu MCCreAoBaHUA CNYXWUNKM OTEYECTBEHHbIN
rMépua kanyctbl 6enokoyaHHon Fy CeBepsiHka M OTE@YECTBEHHbLIA COPT MOPKOBU CTONIOBOM
MaproLua 1 nony4eHHble U3 HUX cyxue hepMeHTMPOBaHHbIE NMPOAYKTbI.

YcTaHOBMEHO, YTO MO GMOXUMMYECKUM U OPraHONenTUYECKUM MNoKasaTensm
Ka4yecTBa OTeYeCTBEeHHbI rMbpua KkanycTbl 6enokoyaHHon Fi CeBepsiHka M OTeYeCTBEHHbIN
COpT MOpPKOBY cTornoBoi Maprolua npurogHbI K pasnuyHbIM BUAaMm nepepaboTku, B TOM yucne
K d)epMeHTaLUMM M WU3roTOBMEHUS CyLUEHbIX (hepMEeHTMPOBaHHbLIX npoaykToB. MpoBeaeHO
CpaBHEeHMWe KONU4yecTBa MUKPOOpPraHM3MoB B hepMeHTMPOBaHHOM KanycTe 1 kanycTte, 06e3B0-
KeHHOW MeToAaMu HU3KoTeMMnepaTypHon BakyymHon cywku (HBC) n BakyymHon cy6numa-
umoHHon cywiku (BCC). BbpkMBaemMocTb MMKPOOPraHM3MOB oka3anach Bbiwwe npy HBC B 1,62
pasa. PaccMoTpeHbl cnocoGbl ycKopeHusi mpouecca hepMeHTaLuM MOPKOBU CTOFIOBOWA.
MoaTBepxaeHa Lienecoobpa3HOCTb MCMONb30BaHMS 3aKBacoK, NOMNyYeHHbIX Ha OCHoBe ep-
MEHTUPYEeMOro MpoAayKTa. YCTaHOBMEHO, YTO MCMONb30BaHUEM CTapTOBbIX KynbTyp B BuAe
BbiCyLieHHoro metoaom HBC chepmeHTUpOBaHHOTO NpoAyKTa, yCKOpSieT hepMeHTaLmIo U No3-
BOJSIeT JOCTUTHYTb HyxHoro ypoBHS pH B 1,33 pa3a 6bicTpee 6a30B0Oro 1 He Oka3biBaeT BNus-
HUSA Ha KOHEYHbIE OPraHONENTUYECKNE XapaKTEPUCTUKH.

KOCMHU4eCKoe nutaHme, oBOLLU, (*)epMeHTaLIVIﬂ, BaKyyMHas CyLllKa, pauMOHbl NUTAHUA KOCMO-
HaBTOB, (*)epMeHTVIpOBaHHbIe HanuUTKn

Fermentation makes it possible to improve the properties of the final product,
increase its nutritional value and organoleptic characteristics. It has been scientifically proven
that the use of fermented foods (with high nutritional and biological value) on a regular basis
has a positive effect on human health, increases immunity, improves the functioning of the gas-
trointestinal tract. Dry fermented products with a long shelf life can be recommended as part of
the diet in space. The aim is to creation of a dry base for fermented long-term storage bever-
ages based on cabbage and table carrots, applicable in the diet of space nutrition.

The objects of the study were the domestic hybrid of white
cabbage F Severyanka and the domestic variety of carrot table Margosha, and the dry ferment-
ed products obtained from them.

It was found that, according to biochemical and organoleptic quality indicators, the
domestic hybrid of white cabbage F1 Severyanka and the domestic carrot variety Margosha are
suitable for various types of processing, including fermentation and manufacture of dried fer-
mented products. The comparison of the number of microorganisms in fermented cabbage and
cabbage dehydrated by LTVD (low temperature vacuum drying) and VFD (vacuum freeze dry-
ing methods was carried out. The survival rate of microorganisms was 1.62 times higher in
LTVD. The ways of accelerating the fermentation process of table carrots are considered. The
expediency of using starter cultures obtained on the basis of the fermented product has been
confirmed. It has been found that using starter cultures in the form of a fermented product dried
by the LTVD method accelerates fermentation and allows you to reach the desired pH level 1.33
times faster than the base one and does not affect the final organoleptic characteristics.

space nutrition, vegetables, fermentation, vacuum drying, astronauts' diets, fermented drinks
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DaBHUX BpeMeH depMeHTauusa sBnsnacb O4HUM

M3 OCHOBHbIX CNOCO6G0B 06PaBOTKU MNULLEBLIX
nponyktoB. Ocobyl LEHHOCTb (EPMEHTUPOBAHHbLIM
npoaykTam (KMCNOMOJIOYHbIM, MPoAyKTamM OpoXxeHus,
KBaWEHWA W OPpYyrvMM) nMpuaaBano W3MEHEHMe Ux
CBOWCTB, HanpuMmep, yBENMYEHME CPOKa FOAHOCTU U
MOBbILLEHNE OpraHofenTu4eckmux nokasartenen. [Npwu
3TOM LUMPOKO M3BECTHO, YTO GepMEHTMPOBAHHAs NuLLa
Cnoco6CTBYET NyylWeMy MULLEBAPEHUIO, YyCKOpsieT
0OMEH BELLECTB U XMMUYECKME peakLMn BHYTPU KNeToK
opraHmama 4venoseka. lpoaykTel, noaseprwmecs dep-
MeHTauun, Nnerye ycBaumBalTCs U nepepabdartbiBaloTCH,
MO3TOMY €€ MHOrA4a Ha3bIBalOT «BHELLUHUM MULLEBAPEHN-
em». depMeHTMPOBaHHbIE MPOAYKTHI (CoOepXallmx B
cebe KOMMEKC MOME3HbIX MUKPOOPraHM3MOB) OKas3bl-
BalOT MNOJIOXNTENbHOE BAUSHWE Ha 340POBbE YEN0BEKA,
paboty XKT. MNMpu 9TOM Hay4yHO A0Ka3aHO, 4YTO OKOJIO
80% WMMYHHOM CUCTEMbl H4ENOBEYECKOro OpraHmama
CBSI3aHO C KULWIEYHUKOM. [loTpebnaemas 4enoBEKOM
nuvLia BANSET HA ero MMKPobMOoTY, a Ta, B CBOIO o4Yepenb,
BbINOJIHAET 3aLMTHYIO QYHKUMIO, PEFYANPYS UMMYHHYIO,
9HOOKPUHHYIO U HEPBHYIO cucTtemMbl. OQHOM N3 BaXHbIX
KaTteropuii Nose3HbiX NPOAYKTOB ABAAOTCA pepMeHTU-
poBaHHble HanuTkn [1-2] n NpoAyKThl, UMEloLWMe 40No-
HUTENbHbIE CBONCTBA, MOMMMO TPAONLNOHHON NULLEBON
LeHHocTu [3-5].

Heobxoanmo OTMETUTb, YTO OONbLUMHCTBO MOJIE3HbIX
bepMEeHTUPOBAHHbLIX MNPOAYKTOB UMET Hebonbliolh
CPOK FOOHOCTM M 3a4acCTytlo NpUBEPEIMBbI K YCIOBUAM
xpaHeHud. Co3gaHne cyxoro GepMeHTUPOBAHHOIO NPo-
OyKTa ONNTENbHON0 CPOKa XpPaHeHUs NO3BOMUT pacLuuv-
puTb ero ob6nactb NPUMEHEHUs U 3anencTBoBaTb B
pauMoHe NUTaHna KOCMOHaBTOB [6-7].

M3BECTHO, 4TO NP HAXOXAEHNN B KOCMOCE OPraHn3m
yenioBeka noaBepraeTcs BbICOKMM M 3a4acTyl0 HecTaH-
DAapTHbIM Harpyskam. [na Toro, 4tobbl yCnewHo ux
nepeHoCcuTb, KOCMOHABTOB HeEOOXxoaMMO obecneymBaTtb
MULWEBLIMU MPOAYKTaMN C BbICOKOWN 3HEPreTU4ecKom u
OMONOrM4eckOn LLEHHOCTbIO, UX PauUOH A0MXKEH OblTb
pa3HoobpaseH u BkA4YaTb B Ce0S MakCUMalbHbIN
Habop NONe3HbIX BELLECTB U MUKPO3NeMeHToB [8]. Mpwu
3TOM, K MUTaHMIO 19 KOCMOHaBTOB MPeabsaBASeTCs psig,
TpeboBaHuin [9], KOTOpbIE KacalTcsa Kak NpPoayKTOBOro
cOoCTaBa paunoHa NUTaHus, Tak U XxapakTepucTuk onpe-
neneHHblx npoayktoB. K o6sa3aTenbHbiM TpeboBaHUAM
OTHOCATCS: BbICOKas NuTaTesNbHasa LLEHHOCTb, Ge3onac-
HOCTb, OJIUTENbHbIM CPOK XPaHeHusa npu Temnepatype
BO3aywHoun cpeabl +20...+25°C, a Takke B YCNOBUSX
HeperynmpyemMbix TeMnepaTyp 1 BNaXHOCTU, MUHUMATb-
HbIli BEC N 06BbEM, pa3dHoobpasne 1 BbICOKWE opraHosen-
TUYeCcKne xapakTepucTukn, a Takxe MPOoayKTbl AOSXKHbI
OblTb yOO6HO yNnakoBaHbl U NIErKK B UCMOJIb30BaAHUN.

AKTYanbHOCTb JaHHOW paboThbl 3ak/o4yaeTcs B HEOOXO-
OVIMOCTU CO34aHns Cyxoro hbepMeHTUPOBAHHOIO MPOayK-
Ta C ANNTeNbHbIM CPOKOM XPaHEHWUs, COOTBETCTBYIOLLErO
TpeboBaHVAM, NPenbaBASeMbIM K KOCMUYECKOMY MNUTa-
HUIO. Mony4eHHbIN Cyxon GepMeHTUPOBaHHbIM MPOAYKT Ha
OCHOBE OBOLLHOI0 PacTUTENbHOrO Cbipbs MOXET ObiTb
OCHOBOW (pepMEHTMPOBaHHbIX HAaNUTKOB [10-12] n nHTer-
pPVPOBaH B PaLlMOH KOCMOHABTOB C LLE/bi0 A0MNOSHUTENBHO-
ro oboraileHns ero BUTaMmHamMu, MUKPOINIEMEHTAMU U
nonesHbiMu coegnHeHmamn [13-15].

WccneposaHus nposoannun Ha 6ase BHUNO - dunmana
®reHY ®HLLO (MockoBckas ob6nacTtb, PaMmeHCkuiA parioH)
1 B NabopaTopmm 3aMOPOXEHHBIX M 06E3BOXEHHbIX NULLE-
BbIX NPOAYKTOB Bcepoccminckoro Hay4yHo-mccneposartesb-
CKOFrO  WMHCTUTYTaA XONOAWUNBbHOW  MNPOMbILLUIEHHOCTU
(BHUXN) — dunnana PrbHY «PHL, nuweBbix cuctem
umeHun B.M. Nopbartosa» PAH. OnpeneneHne konuyectaa
MNKPOOPraHN3mMOB B MOCEBHOM MaTtepuane v KynbTypalb-
HOM XWOKOCTM NPOBOAUAN METOOOM MpefenbHbiX pa3Be-
neHunin cornacHo MOCT 9225 [16]. TuTpyemyto KMCnoT-
HOCTb ONpeaensanu nocne KyabTUBMPOBAHWS B TEpMocTaTe
pasBegeHus 1 r cyxoro npoaykra B 20 cM® Xnakon nuta-
TenbHoOM cpepbl MRS 24 yaca npu 37°C. lNutatenbHas
cpepa ncnonbdosanack HimediaM 1396 Agar, Mukpockon
Nikon ECLIPSECI-S/Ci-L. lMoacyeT BbIpOCLUMX KONOHMUI
NPOBOOW/IN Ha aBTOMATMYECKOM CHETYMKE KOIOHUI Scan
500 Sofware. OpraHonentn4eckne CBOWCTBaA Mccneagosa-
nn B cooteetcTBUKn ¢ TOCT 8756.1-2017 [17] «[poaykThl
nepepaboTkn GpPyKTOB, OBOLLEN 1 rPnBoB. MeToapl onpe-
JeneHns opraHonenTU4eckux nokasatenen, mMacCOBOW
[,0NN COCTaBHbIX YaCTel, MacChbl HETTO UM 0ObEMa>.

B kayecTBe 0OBLEKTOB MCCNEAOBaHUSA WCMONb30BaIM
OOVH rnépua, 0TEeYECTBEHHONM CENeKUMn KanycTbl 6enoko-
yaHHon F1 CeBepsiHka N 0auH OTEYECTBEHHbIN COPT MOPKO-
BW CTONOBOM Maprouua.

Kanycta 6enokoyaHHas— 3TO LUMPOKO PacnpoCcTpaHeH-
HbI 1 BbICOKOYPOXXalHbI 0BOLY,. K 4OCTOMHCTBAM KanycThbl
OTHOCSATCS: BOMbLLUOM CPOK XPaHEHUS, ee NPUIroAHOCTb A1S
nepepaboTkn (KBallEeHUS M KOHCEPBUPOBAHUS), a Takxke
Hannyme MHOXeCTBa COPTOB Pa3HbIX CPOKOB CO3pEBaHUS.
KoyaHbl kanycTbl ©6en0KOYaHHOW MOryT UMETb OKPYryto
dopMy, OKPYrno-naocKyto, KOHYCOBUAHYO. MMeT nnoT-
HYIO CTPYKTYPY, Maccy He meHee 0,4 Kr ans paHHUX COPTOB
1 He meHee 0,7 Kr — ons cpegHnx 1 NO3aHuX.

CesepsiHka F1 — cpegHeno3aHmin BbiICOKONPOAYKTUBHbIN
rmépug kanyctel 6enokovaHHoir cenekunn PrbHY
«PenepanbHblii HAYYHbI LEEHTP OBOLLEeBoACTBa». KovaHbl
OKpyr/ble, MNOTHbIE, CO4YHblE, XPyCTdALWME, Ha paspese
6enble, maccoi Ao 3 Kr. VIMeloT KOPOTKYlD BHYTPEHHIOW
Koyepbiry. CopT yCTOMYMB K mepenagamMm Temnepartypbl,
pacTpeckmBaHuO Ko4yaHa, 60ne3HaM.

Maprowa - cpegHecnenbin COPT MOPKOBM CTOJSIOBOMN
cenekunn OreHY «PenepanbHblii HayYHbIA LEEHTP 0BOLLE-
BoAcTBa». KopHennoa ANVHHbBIA, LMAVHOPUYECKUIA CO Cra-
ObiM cOeroMm ”M TynbiIM OCHOBaHMEM (COPTOTUN
Bepnukym/HaHnTckas). Macca kopHennopga — 170-190 r.
MpuropeH He TONMbKO ANS yNoTpebneHns B CBEXEM BUAE,
HO 1 015 OJINTENBbHOrO XpaHeHs.

MopkoBb CTONI0Bas1, MCNOMNb3yeEMasa B OMbITax, COOTBET-
ctBoBana NOCT 32284-2013 «MopkoBb CTONOBas cBexas,
peanusyemasi B PO3HMYHOW TOProBol CeTn. TexHn4eckmne
ycnosusi». noasl MOPKOBWM Oblnv OTOOpPaHbl Lenble,
ynctole, 6€3 MPU3HAKOB MOPAXKEHUS HACEKOMbIMU WA
6onesHamMun, 6e3 MexaHN4YeCKNX NOBPEXOEHUI.

B nepBo cepum 9KCNepMMEHTOB NPOBOANIN OLEHKY MO
OMOXUMMYECKNM NOKA3aTENSAM Cbipbs KanyCTbl 6€10K04YaH-
Hol rmbpupa Fy CeBepsiHka U MOPKOBM CTOSIOBOWN copTa
Maprowa 1 nony4eHHon N3 H1UX GepMEHTUPOBAHHONM NPO-
OyKUMN, a Takke Cyxux GepMeHTUPOBAHHbIX MPOAYKTOB,
BblpabOTaHHbIX METOOOM HU3KOTEMMEPATYPHOM BakyyM-
Hol cywkn (HBC) n BakyymMHOM CyOnMMaLNOHHONM CYLUKK
(BCC).



Cnepnyowmnm atanomMm 6biin 06e3BoXeHbl 6a30Bble
bEPMEHTUPOBAHHbBIE HAMUTKM N3 KanycTbl 6€N10KOYaHHOM
(KanyCTHbIM paccon) 1 MOPKOBU CTONIOBOV (MOPKOBHbIN
kBac). O6e3BoXnBaHME NPOBOAMIN B BaKyyMHOI kamepe
npn Temnepatype He Bbiwe 40°C metogom HBC.
BbicyLleHHbIn GepPMEHTUPOBAHHbIN MPOAYKT N3MeENbYanm
00 NopoLKOOBPA3HOr0 COCTOSHUSA U XPaHWUIU B repMe-
TUYHOW CTEKNSAHHONM Tape. [ns BOCCTAHOBIEHUSA CYXOW
NnPOAYKT 3anMBann BOLOWN KOMHATHOW TemnepaTypbl
22...24°C B onpegeneHHOM KOnn4ecTBe, Yepes 3-5 MUHYT
MOPOLLOK MOJSIHOCTbIO pacTBopsAncs, a 4eped 25-30 MUHYT
HacTaMBaHWA HanuTKa MPOBOAWUIMN OLEHKY €ero OopraHo-
NenTuYecKkmnx CBONCTB.

oKcnepuMeHTanbHble UCCNEea0BaHNS MO BakKyyMHOWN
CyllKe OCYLLeCTBNSAnAM Ha ycTaHoBke dupMmbl Hetosicc
(OaHuns). Cbipbe NnogorpeBann KOHTaKTHbIM CNOCOOOM OT
HarpeBaTeNibHbIX MONOK YCTAHOBKN 40 TemnepaTypsbl, HE
npeBbiwatouwern 40°C. TennoHOCUTENEM BHYTPU MNOJIOK
aBNAnacb BOAA, a USMEPEHME TemnepaTypbl OCYLLLECTBAS-
nn tepmomeTpamum TPM-200 OBEH (gnonyctumas norpetu-
HOCTb: +0,5%). 3HavyeHne Bakyyma duKCMpOBann anek-
TPOHHbBIM BaKyyMMETPOM.

PeaynbTatel nccnenoBannii MHOrMx yyeHbix [18-20] nos-
BONSIIOT 3aKJIKOUYNTL, YTO NMPU NepepadoTke KanycTbl 6eno-
KOYaHHOM NMyTEM KBaLLEHUS CneayeT y4nTbiBaTb ee UHOU-
BUAyasIbHblE COPTOBbLIE BUOXMMUYECKNE OCOOEHHOCTU.

MpenBapuTenbHO ObINM NPOBEAEHbI BMOXMMUYECKME
aHann3bl Ka4ecTBa Chipbsi U GEPMEHTUPOBAHHOM NPOOYK-
LN C LLeNbIO OLEHKN BbIBPaHHbIX COPTOOOPA3LL0B Ha Npu-
rogHOCTb K nepepaboTke (pepmeHTaumn) (puc.1-5).

Cyxoe BeLLeCTBO BKAOYaAET KneT4yatky, MEeKTUHOBbIE
BellecTBa, remMmuennionody, yrneBoabl, MUHEpPasbHblE
BelecTBa M a3oTuCcTble coepuHeHus [21]. B kovaHax
kanycTbl 6enokoyaHHon F1 CeBepsiHka (CbipbE) copepka-
HMe cyxoro BeuwectBa coctaBmno 10,2%, 4To gBngeTcs

XopoLwnM nokazatenem kadectsa (puc. 1). MNpun depmeH-
Tauum ObII0 OTMEYEHO HEeBOObLLIOE CHUXEHWE, NMPU 3TOM
MCMOJIb30BaHME 3aKBaCOK HE MOBANSAO Ha 3TOT NPOLLECC.
[ns npon3BoOACTBa CyXMX OBOLLHbIX GEPMEHTUPOBAHHbBIX
NPOOYKTOB KBalleHasd KanycTa noasepranacb Cyllke
nBymsa cnocobamum (HBC n BCC) 0o npymMepHO oamHako-
BOr0 YPOBHS1 BNAXHOCTW, NO3TOMY COLEPXAHWE CYyXOro
BelleCTBa B rOTOBOM MPOAYKTE 3HAYMMO HE OTIN4YanoChb
rno BapuaHTam (85,6-86,2%).

Panom vccnepoBaTenein ycTaHOBMIEHO, 4TO Aobasne-
HMEe MUKPOOBMONOrMyeckoro npenaparta Mo3BoONgeT
COKpaTuUTb MPOAO/IXUTENBHOCTbL MpoLEecca KBalleHUd
KanycTbl, YCKOPUTb GOPMUPOBAHNE OPraHONENTUYECKNX
CBOWCTB U COXPaHUTb B MakCUMasbHOM CTEMEHU BUTa-
MWHHYIO aKTMBHOCTb UCXOOHOro cbipbs [22]. Mo pe3ynb-
TataM OMOXMMMYECKUX aHanM30B B KoYaHax KamnycTbl
6enokovyaHHoW rnbpupa Fi CeBepsiHka YCTaHOBIEHO
BblCOKOE coaepxaHume sutammHa C — 20,8 mr%. Mpu dpep-
MeHTaumMn Konm4yectBo ButammHa C Bo3pacTtaeT Ha 2,3-
2,6 Mr%. CopemeHHble TexHonornm HBC n BCC wapgswe
BO3AEMNCTBYIOT Ha OBOLLHYK MPOAYKUMIO M MO3BONSIOT
COXpPaHUTb B MPOAYKTE BbICOKOE COAepXaHMe BUTaMuHa
C (95,3-98,9 Mr%). MNpu aTtom 06a BMAa CyLLKM HE Noka3a-
NN 3HAYNMOW pasHULIbI Mexay co60oli No AaHHOMY Mokasa-
Ten, a NCNOoNIb30BaHME MUKPOBUNOITOrMYECKNX 3aKBACOK
0OKasblBaNIO MOJNIOXUTENBHOE BIIMAHME HA coOepXaHue
BuTammHa C B KOHEYHOM MPOAYKTE ONMUTENIbHOIO XpaHe-
Hus (puc.2.).

Mpwn depmeHTaumm cymma caxapoB CHM3MNachb BCnen-
CTBME MNpOTeEKaWMX OUOXMMUYECKUX MNpoLeccoB dep-
MeHTauuun B 1,42-1,46 pasa No CpaBHEHUIO C COAEPXKAHU-
€M B CbIpbe, 4YTO SBJISETCA €CTECTBEHHbLIM MPOLLECCOM.
CoBpemeHHble TexHonorum HBC un BCC coxpanunun B
CYLLEHOM MPOAYKTE BbICOKOE COAEep>XaHne CyMMbl caxa-
poB. Mpn aToM 06a BMAA CYLUKM, Kak U B NpenblayLimnx
aHanuasax, He nokasaan 3Ha4YMMOW pasHULblI Mexay Bapu-
aHTamu no JaHHOMy nokasaTtesnto (puc. 3).
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Puc. 1. CogepxxaHue cyxoro BewjecTBa B KOYaHax KanycTtbl 6e/10K04aHHOi

rnépumga F1 F1 CeBepsiHka (Cbipb€) n npoayKTax eé nepepaboTku

Fig. 1. The content of dry substances in the heads of white cabbage F; Severyanka

(raw materials) and products of its processing



Buramun C, Mmr%

Kanycra GeltokoanHas (CbIpbe)
KpameHHas KanycrTa OejloKkov1aHHas (0e3 3aKBACKH)
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Puc. 2. Cogepixanmne ButammHa C B ko4aHax KanycTbl 6es1oko4aHHoi rubpmga F1 CeBepsiHka (CbIpbE€) M NpoayKTax eé nepepaboTku
Fig. 2. The content of vitamin C in white cabbage heads of the F; Severyanka (raw materials) and its processed products

Ona npousBoacTtea OBOWHONO GEPMEHTUPOBAHHOIO
HanMTKa N3 MOPKOBU CTOIOBOW (MOPKOBHbINM KBaC) MCMOJb-
30Bann OTe4eCTBEHHbIN copT Maprowa (puc. 4-6).

Bbin NpoBeoEH BUOXMMUMYECKUIA aHANN3 KavyecTBa Kop-
HENI0O0B MOPKOBU, MCMAONb3yeMbIX A8 MPOU3BOACTBA
CyXnx GEepMEHTUPOBAHHbIX HAMUTKOB: BbICYLLIEHHbIX METO-
nom HBC n HenocpencTtBeHHO nepepn nepepaboTkomn
(cbIpbE). B cbipbe coaoep>kaHne Cyxoro BeLLecTBa COCTaBU-

no 12,8%, a B rotoeom npoaykte — 91,1% (pwuc. 4).

Mpu cywke metogom HBC B rotoBom npoaykre
comepxanocb p-kapotuHa B 3,12 pasa Gonblie, 4em B
Cbipbe, 4TO ©E3yCNOBHO CBA3aHO C €CTECTBEHHOM KOH-
LeHTpaumen BeLecTB B npouecce cywku (puc. 5). B
CTPYKTYpPE CaxapoB, Kak B Cblpbe, TaK 1 B NepepaboTaHHOM
nponykTe, npeobnagann moHocaxapa (ppykrosa) (puc.6).
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Puc. 3. CogepxaHue caxapoB B KoYaHax kanycTbl 6esoko4yaHHol rubpuga F1 CeBepsiHka (Cbipb€) n NnpoayKkTax eé nepepaboTku
Fig. 3. The sugar content in the heads of white cabbage Fi Severyanka (raw materials) and products of its processing



Cyxoe BemecTBO, %
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Puc. 4. CoanepixaHue cyxoro BewjecTBa B KOPHenaoAax MOPKOBU CTOJI0BOI (CbIpbE) n NpoayKTax e€ nepepaboTku
Fig. 4. The content of dry substances in the heads of white cabbage hybrid Severyanka (raw materials) and products of its processing
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Puc. 5. ConepixaHue B-kapoTuHa B KOPHEN1I04aX MOPKOBU CTOJIOBOW (CbIpbE) M NpoAyKkTax eé nepepaboTku
Fig. 5. The content of B-carotene in carrot roots (raw materials) and products of its processing

O6e3BOXMBaHME (EPMEHTUPOBAHHOIO MNpoAaykTa C
COXPaHEeHMEM MaKCUMaNbHOIFO KOMMYecTBa MONE3HbIX
MWKPOOPraHN3MOB MOXHO MOJSTy4nUTb ABYMS cniocobamu, a
MMEHHO BakyyMHOW cybnmmaumoHHon cywkoi (BCC) n
HM3KOTEMMNEepPaTypHoOI BakyymHon cywikon (HBC). OgHum
M3 nokazatenenn aPpdeKTMBHOCTM AaHHbIX BUOOB CYLUKW
aBnsieTcs BbI)KMBAEMOCTb MWUKPOOPraHN3MOB.
CopepxaHme nonesHolx 6akTepmin B GepMeHTUPOBAHHOMN

kanycTte, 06e3BoxeHHo cnocobom HBC Bhille, 4em npu
o06e3BoxunBaHnm BCC.

B peaynbTate npoBefeHHbIX NCCNefoBaHNi, COCTaB/EHDI
Tabnuubl cogep)XaHns MMKPOOPraHN3MOB B CYLLIEHO MeTO-
namn HBC wn BCC &epMeHTUpOBaHHOM KanycTe.
padumyeckass nHTepnpeTaums BbPKMBAEMOCTM MUKPOOPra-
HNU3MOB KanycTbl rmbpuaa F1 CeBepsiHka Npu CcyLlke pasHbl-
MM cnocobamum npmeefeHa Ha gmarpammve (puc. 7 a, 6).

Caxapa,%
0 5 10 15 20 25
3,71
MoproBb cTo10Basi Maproumia (cbipbe)
2,76
MopkoBsb cTo0Bas Maproma cymennas 21,2
HBC 18,7

H MoHOCAXApa

M nacaxapa

Puc. 6. CogepixaHune caxapoB B KOPHeno4ax MOPKOBU CTOJIOBO/ (CbipbE) n NpoayKTax eé nepepaboTku
Fig. 6. Sugar content in carrot root crops (raw materials) and processed products
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Puc. 7a. CogepxaHne MUKpOOpraHM3mMoB B kBaLueHou kanycte F1 CeBepsiHka
npu ecTecTBeHHOM N HanpaBJ/iIeHHOM (C MOMOLLbIO 3aKBacku) pepmeHTaunm
Fig. 7a. The content of microorganisms in sauerkraut of the F1 Severyanka with natural and directed

(with the help of starter culture) fermentation
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Puc. 76. CogepxaHne MUKPOOPraHu3mMoB B CyXoM pepMeHTUPOBaAHHOM NpPoAYKTe,
npuroToB/IEHHOM U3 KanycTbl 6es1oko4aHHoli F1 CeBepsiHka, npy pa3HbiX BUAAX CYLUKUA
Fig. 7b. The content of microorganisms in a dry fermented product made

from white cabbage F1 Severyanka with different types of drying
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Puc. 8. inarpamma nameHeHus1 NPOrnUOHOBOKUCIIbIX bakTepuii
Fig. 8. Diagram of changes in propionic acid bacteria

N/

Puc. 9. [MogroTtoBka MopkoBu cTO/I0BOM nepes n nocae HBC
Fig. 9. Preparation of carrots before and after LTVD

CopepxaHne MMKPoOOpPraHrn3amMoB B GepPMEHTUPOBAHHOMN
C UCMNOJIb30BAaHMEM 3aKBaCKM MOJIOYHOKUCILIX BakTepuii
kanycte rmépuaoa CesepsiHka npu cylike metogom HBC
okasanocb B 1,62 pa3sa Bbile. OTO cornacyeTcs ¢ AaHHbI-
MW OpYyrmx uccrnepoBaTtenen. Tak HEKOTOPbIE UCCneanoBa-
Tenu [23] cBA3bIBAOT 3TO FBfIEHME C TeMm, 4To npu BCC
NPOAYKT Nepen 06e3BOXNBaHMEM NPOXOAUT CTaauUI0 3aMO-
paXuBaHWUS, YMEHbLUIAIOLLYID KOJIMYECTBO MUKPOOPraHm3-
MoB. HuskoTemnepatypHas BakyymHas cywka (HBC) no
CPaBHEHMIO C CYONMMALMOHHOM, UCKITIOHYAeT 3aMopaxnsa-
HWe, 4TO NO3BONSIET 06ECNEYNTb OOMbLUYIO BEKMBAEMOCTb
None3HbIX MUKPOOPraHn3MoB. BnusHue 3amopaxunBaHus
HarnggHO OTPaXeHO Ha pUCYHKe 8 (B3AT M3 onucaHua
n3obpeTteHns Kk nateHty PP Ne2309982) [23]. Ha Hem
NnokasaHO W3MEHEHME KONMYEeCTBa KETOK MPOMnMOHOBO-
KMUCNbIX GakTepuin B 3akBacke XWAKOW, 3aMOPOXEHHOM 1
nocne cybMMaLUmnMoHHOM cyLKK. [okasaTesb KONoHMeob-
pasytouwmx 6aktepuin KOE/cm3 ynan ¢ 12 gpo 11 n 10
NnopsiaKOB COOTBETCTBEHHO.




Cyb6nMMaLMOoHHas cyllka SBASEeTCs OOCTAaTOYHO AOPOro-
CTOSILLIMM CMOCOOOM 06E€3BOXUBAHMS N MOXET CYLLECTBEHHO
BNIMSITb HA CTOMMOCTb KOHEYHOro npoaykTa. B otnuume ot
cyonumaummn HBC aBnsietcs 6onee 3KOHOMUYHOM U1 NO3BO-
NSeT n3dexartb 3aMOpPakMBaHKIS, YTO YBENNYMBAET BbKMBaE-
MOCTb MOJIE3HbIX MUKPOOPraHN3MOB B KOHEYHOM MPOAOYKTE.
[anbHeliline akcnepuMeHTbl B paboTe npoBoaMan C
mcnonb3oBaHmeM metoaa HBC, kak Hanbonee npeanoyTu-
TENbHOro COrMacHoO pesynbTaTaM MPOBEAEHHBLIX 3KCrepu-
MEHTOB.

3aknounTenbHas cepust SKCNeEPIMEHTOB 3akKiovanach B
CMeLLeHNN BbiCyLleHHOoM meTogomMm HBC kanyCTbl 1 MOPKOBU
C BbIcyLLeHHOM meToaomMm HBC 3akBackm Ha OCHOBE NpeaBa-
pUTENBLHO PEPMEHTMPOBAHHON KamnyCTbl U MOPKOBM COOTBET-
CTBEHHO. Ha pucyHke 9 nokazaHa MOPKOBb CTOJIOBas, MOAro-
TOBJIEHHAs K npoLeccy cywkun n nocne HBC.

Cyxve nopoLKoobpasHble KOMMOHEHTbI, MOMyYEHHbIE B
pe3ynbtate HBC (OCHOBHOIM MpOAyKT M 3akBacka Ha ero
OCHOBE), CMeLLVBan/ B ONpeaeneHHbIX NPOnopLmaX 1 3anuv-
BaJIn BOAOW KOMHATHOM TemnepaTtypbl 22...24°C B COOTBET-
CTBytOLLEM KOnmnyecTBe. Yepes 3-5 MMHYT 3akBacka pacTBoO-
psinacb MOJSIHOCTBLIO, @ CYXOW MPOAYKT TOJSIbKO YacCTMYHO.
Hanee HanuTkn dpepmeHTMpoBanm B TedeHne 10-12 yacos.
lMocne aToro BpemMeHn nonyyany rotoBbii GepMeHTUPOBAH-
HbI HANUTOK C MSAKOTLIO, COAEPXKaLLA NPOOUOTUKN, KAPOTU-
HOMAbI, caxapa 1 none3Hble 6a|<Tepv||/| B KOnn4yecTBe, MNpeBbl-
watowem 105 KOE/cm®. TMonyyeHHble (hepMeEHTUPOBaHHbIE
HaNUTKM C MSIKOTbIO Ha OCHOBE BbICYLLEHHOrO MeTofoMm HBC
NpoayKTa M3 KanycTbl U MOPKOBW obnagann 6onee spkum
BKYCOM U1 HAaCbILLEHHbLIM apOMaTOM MO CPaBHEHWIO C 6a30BbI-
MU. Ho Npr 3TOM OHM yCTynanum no UseTy 1 NpOo3pavyHOCTN N3-
3a npucyTcTBus MAkoTu. OpraHonenTuyeckme CBOWCTBa
bEPMEHTMPOBAHHOIO HaNMTKa HA OCHOBE KamnyCTbl OTpaxe-
Hbl B guarpamme Ha puc.12.

B cnepytolleli yact aKCneprMMeHTOB Oblo NPOBEAEHO
CpaBHeHKe npougecca GepMeHTaLLMst MOPKOBU CTOTOBOW Mpu
pa3nnyHbIX CTAPTOBbIX YCOBUSIX U NOMy4eHne n3 Hee ep-
MEHTMPOBAHHOIO HaNMTKa.

CyuiecTByeT ABa OCHOBHbIX criocoba nuuieBon dep-
MeHTauumn:

1. EcTtecTBeHHasa depmeHTaumsa. MNMpu Takom crnocobe
npoaykT npeobpasyetcs aNUTUOHON MUKPODSIOPON, TO
€CTb MMKPOOPraHM3Mamu, y>Xe XUBYLLVMWN Ha ero noBepx-
HocTU. Hanbonee 4yacTo AaHHbIM CNOCOOOM rOTOBAT Tpa-
OVLNOHHbIE DEPMEHTUPOBAHHbLIE MPOAYKTbI: KBALLEHYIO
KanycTy, KUM4YM, MOYEHbIE A0OKM.

2. depmeHTauUs ¢ UCNONB30OBAHNEM CTaAPTOBLIX KYJlb-
Typ. Mpun gaHHOM cnocobe K CbipoMy NPOAYKTY A06aBNSA0T
HEKOTOPOE KOMIMYECTBO FOTOBOW KyNbTYPbl MMKPOOPraHn3-
MOB (3aKBacky, OpPOXCKM, GepMEHTUPOBAHHbBIA NPOAYKT).
OT10T cnoco® No3BONSET caenatb NpoLecc pepmeHTaummn
6osee KOHTPONMPYEMbIM, YBEMYNTL CKOPOCTL Mpouecca
1 nosly4aTb NPOAYKT C 3a4aHHbIMU CBOCTBaMU.

EcTecTBeHHas depmMeHTauusa 9BnseTcsd MeHee KOHTPO-
nMpyeMbiM MpPoLLeCCOM U TpebyeT A0BOJSIbHO 60bLUMX
3aTpar BpeMeHu. [Ing nonyyeHns Nnpoaykta ¢ 3aaHHbIMU
CBOMCTBaMu, ONTUMMU3auuM npouecca GpepmMeHTaumm u
CHUXEHUS CPOKOB MOJTyYEHUsI TOTOBOIr0 NpoayKTa 6onbLue
noaxoamt epmeHTaums C UCMNONb30BaHMEM CTapTOBbIX
KYNnbTyp.

B oakcnepumeHTe y4yacTBOoBanu 3 obpasua.
MoarotoBneHHas MOPKOBb, B OAMHAKOBOM KONIMYECTBE
Oblfla NomMmelLeHa B WOEHTUYHbIE €MKOCTW nojg, rHeT
(pwnc. 10).

B xoge akcnepumeHTa Kaxable CyTku ¢ukcmpoBanu
3HavyeHme pH pepMeHTPOBaHHOIO MOPKOBHOIO HaNUTKa,
a Takxke cogepxaHue caxapa B Hem. B obpasLe 1 npouecc
depmMeHTaunMm npoTtekas ecTecTBeHHbIM o6pa3omMm. B
obpasel, 2 6bII0 BHECEHO OOMOJIHUTENBHOE KONMYECTBO
caxapa, KOTOPOe OO0/MKHO OblI0 NOBLICUTL CKOPOCTbL dep-
MeHTauuun. B o6paseuy, 3 6bina BHECEHa 3apaHee NoaroToB-
neHHas GepMeHTMPOBaHHAs MOPKOBb, BbICYLLEHHAA CMO-
cob6om HBC. Mpouecc ¢pepmeHTaumm obpasua 1 coctaBun
12 cyToK 1 6bI1 OCTAHOBIEH, KOrAa 3Ha4yeHne pH Ha npoTs-
XEHUU ABYX OHEN NoApsA 0Ka3anochk Huxe 4,6 n He nMeno
3HAUUTENBbHOrO nepenaga. AHaNoOrMyHbiIM 06pasom (nNpu
noctmxeHnn pH Huxe 4,6) ocTaHaBAMBaNCs 3KCNEPUMEHT
B obpasuax 2 u 3. Obpasey, 1 NO opraHONENTUYECKUM
CBOWCTBaM MONYYUSICA NPUrOAHBIM K YyNOTPebeHunto, npo-
3payHbIM Ha CBET U C AOBOJILHO SPKUM BKYCOM U apoma-

Mg

Fig. 10. Fermented carrot drink from a canteen under oppression

Puc. 10. @epmeHTUPOBaHHbIN HANUTOK U3 MOPKOBU CTOJIOBOW Mo4 rHETOM
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Fig. 11. Dynamics of changes in the acidity level during fermentation of carrot drink

ToM. OBpasew, 2 4OCTUT HYXHbIX 3Ha4YeHun pH Ha 8 cyTku,
HO MPY 3TOM HE UMEN IPKOro BKYCa M HACbILLLEHHOCTH, Obin
6onee «nycTbiM». ObpaszeL, 3 goLen OO HY>XHOro COCTOS-
HUS Ha 9 CYTKM, MPWY 3TOM MMEN TakoW Xe BKYC 1 apomar,
Kak 6a30BbI 06paszel, 1. PeaynbTaThl NpoLEeccoB hepmeH-
Tauum obpasLoB 6bII cBeaeHbl B rpaduk (puc. 11).

Ha ocHoBaHUM NpoOBeaeHHOro akcnepruMeHTa 3a 6aso-
BbIl OGblN B3AT ob6paszel, 1, kKak Nony4yeHHbI B pesynbtate
€CTeCTBeHHOW pepmeHTaummn mopkosn. ObpaseL, 2 [ocTur
HY>XHOro ypoBHs pH B 1,5 pa3sa 6bicTpee 3a cyeT gobasne-
Hus caxapa. OgHako 3TO 0Ka3asno BAUSHUE Ha OpraHonen-
TMYECKMe CBOCTBA KOHEYHOrO HaNMTKa, 0CnabuB ero BKyc
1 apomart. Noao6HbIN cnocod BAMaHMS Ha npouecc dep-

MeHTauumn He aBnseTcs onTumManbHbiM. Obpaszel, 3 dep-
MEHTMPOBANCS U OOCTUT HY>XXHOro ypoBHsa pH B 1,33 pasa
6bicTpee 6a3oBoro. Mpu aToM BKYC 1 apomat Bbinn naeH-
TWYHbI 06pasuy 1. Micnonb3oBaHMe BbICYLLEHHON METO0M
HBC 3akBacku (13 ¢GepMeHTUPOBAHHON MOPKOBW), YCKO-
psieT npouecc depMeHTauMm MOPKOBM U He OKal3biBaeT
BJINSIHNS HA KOHEYHbIE OPraHONENTUYECKNE XapakTepPUCTU-
KW.

Pes3ynbTaTthl OLLEHKM OpraHoNenTUYeCKMX CBOMCTB Mosy-
YEeHHbIX BOCCTAHOBJIEHHbIX HEPMEHTMPOBAHHbBIX HAMUTKOB
M3 KanycTbl NPeACcTaBeHbl HA PUCYHKe 12.

OpraHonentnyeckme CBOWNCTBA «BOCCTAHOB/IEHHOMO»
M3 Cyxoro npoaykta GepMeHTUPOBAHHOrO HammuTka Ha

Npo3paYvyHoOCTb

4,4

useT

BKYC

apomar

—4— HazoBbIl

BOCCTaHOB/IEHHbIM

—i— epmeHTUpoBaHHbIK 10-12y

Puc. 12. [Ipogunorpamma pe3yibTaToB OPraHoenTUYeCKo OLeHKkN (pepMeHTUPOBaHHbIX HAITUTKOB

u3 kanyctsl 6es10ko4aHHol rubpuga F1 CeBepsiHka

Fig. 12. Profilogram of the results of organoleptic evaluation of fermented beverages from cabbage of the F; Severyanka



OCHOBE KarnycTbl 6€/10KO4YaHHOM BblNIM NPaKTUYECKN UOEH-
TWYHbI 6A30BOMY, HE3HAYUTENBHO YCTYMNNB BO BKYCE U apo-
Mate. [pu 3aToM cyxme GepMeHTUPOBAHHbLIE MPOAYKTHI
(ocHoBa gns NpuroToBneHns GepMeHTUPOBAHHOIO HAMUT-
Ka 13 KanycTbl 6&10K04YaHHOW, MOPKOBM CTONOBOI) UMEIOT
©onee onnTENbHbIM CPOK XPaHEHUSI MO CPABHEHMUIO C 6a30-
BbIMU, @ Takke 06nafaoT MUHMMAsbHBIM BECOM U 06be-
MOM, 4YTO SIBNSIETCS OrPOMHbLIM MPENUMYLLLECTBOM U AenaeT
BO3MOXHbIM UCMOJIb30BAHME UX B pauVOHE NMUTAHUSA KOC-
MOHaBTOB.

1. Mo BUOXMMUNYECKNM 1 OPraHONeNTUYECKMM NoKasa-
TeNnsM Ka4yecTBa OTEYECTBEHHbI rMbpuL kanycTel 6eno-
Ko4yaHHoM Fy CeBepsHka M OTE€YECTBEHHbIM COPT MOPKO-
BW CTONOBOM Maprowa npurogHbl K pasnmyHbiM Buaam
nepepaboTkn, B TOM yncne Kk GepmMeHTaumm n n3roTos-
neHnsa cyleHbix GepMeHTUPOBaHHbIX MPOAYKTOB.
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XpaHeHue ceMsiH CenbCKOX03AIMCTBEHHbIX PAaCTEHUI B YCIOBUAX KOCMUYECKMX CTaHLUIA
aBnaeTcA 3PPeKTUBHLIM METOAOM OCYLIECTBNEHUA OLICTPON CenekLuuu pacTeHUi Ha
NOBLIWEHHYK afanTaLMOHHYK CNOCOGHOCTb, HaKoMyeHWe GUONOrMYecKn akTUBHbIX
CoeUHEHUN 1 NPOAYKTUBHOCTL. M3yyeHbl 0COGEHHOCTU BMOXMMMYECKOrO U MUHEparb-
Horo cocTtaBa (MCI-MC) canata, BblpalieHHOro B NJIEHOYHOMN TensuLe U3 ceMsH, Xxpa-
HUBLLMXCSA B TeueHune roaa Ha MexayHapoaHon Kocmuyeckon CtaHuum (MKC). Mokasana
BbICOKasi MeXcopToBasi BapuabenbHOCTb B OT3bIBYMBOCTU canaTa Ha BO3felcTBUE
MUKpPOrpaBUTaLMM U KOCMUYECKOTO U3Ny4YeHUs NO nokasaTensm ypoxasi, 6uomeTpuye-
CKMX MoKa3saTeriel, aHTUOKCMAAHTHOIO CTaTyca M MMUHepanbHOro coctaBa pPacTeHWW.
Tak, cpeau copToB lNeTpoBuy, CuHTe3, MockoBckuin napHukoBbIn, MukHuk, KaBanep u
BykeT, onbiTHble ceMeHa TONbKO MNepBbIX 4X COPTOB OKa3anuCb BCXOXUMM.
YpoxaitHoCcTb AOCTOBEPHO NoBbIWanack y copta MockoBckuil napHUKOBLINA, @ AN cop-
ToB MeTpoBuY, CuHTe3 U MNUKHMK Habnoaanack TeHAEHLUMUSA K CHUXKEHUIO YPOXKaNHOCTH.
Bo3spacTtaHue HakonneHusi POTOCUMHTETUYECKMX MUIMEHTOB Noj AeWCTBUEM KOoCMUye-
cKoro cTpecca 6bino BbIBNeHo Yy copTa MOCKOBCKMIN NapHUKOBLIN, U UMEHHO 3TOT COpPT
OTNIMYasncs NOoBbIWEHHbIM YPOBHEM NPOSiIMHA B NMUCTbAX U HAUMEHbLUUM cofepXaHuem
MOA. [JocToBepHOro M3MEHEHMS OpPYrux nokasaTenel aHTUOKCMAAHTHOro crartyca
pacTeHuM, BbipalleHHbIX U3 KOCMUYECKUX CeMSIH, He Habnganocb, ogHako, noa Aen-
CTBMEM MUKpPOrpaBUTaLMM U PaguaLMy 3HAYMTENTbHO U3MEHANICA MUHepaNnbHbIA COCTaB
B3pocnbIX pacTeHun. Cpeamn uccnefoBaHHbIX 23 31eMEHTOB BbISIBNIEHO [OCTOBEpPHOE
yBenuyeHue ypoBHeN BaHaaus, ceneHa, xene3a u Xxpoma no CpaBHEHUIO C KOHTPOJbHbI-
MM pacTeHUsIMU. YCTaHOBNEHbI 4OCTOBEPHbIe B3auMocBA3u mexay Ca, Sr, Cd, Co, Mg,
Mo u Pb (r>0.9; p<0.001).

Lactuca sativa L., ceMeHa, MMKporpaBuUTauus, paguauus, ceneH, BaHaguii, XpoM,xerne-
30, aHTMOKCUAAHTbI

Seed storage of agricultural crops in the conditions of International Space Station (ISS)
is an effective method of quick plant breeding aimed to enhance the adaptability, and
improve the biologically active compound accumulation and crop yield. Biochemical
and mineral composition (ICP-MS) of lettuce grown in greenhouse from seeds stored for
one year at the ISS was assessed. High varietal differences in lettuce tolerance to the
effect of micro-gravity and radiation were evaluated using the values of yield, biometri-
cal parameters, antioxidant status and plant mineral composition. Among the cultivars
studied, i.e. Petrovich, Synthesis, Moskovsky parnikovy, Picnic, Cavalier and Bouquet,
only the cvs. Retrovich, Synthesis, Moskovsky parnikovy and Picnik retained seed via-
bility. Significant yield increase was recorded for the cv. Moskovsky parnikovy, while
the cvs. Petrovich, Synthesis and Picnic demonstrated a tendency to the yield decrease.
Improvement of photosynthetic pigment accumulation due to seed space storage was
recorded for the cv. Moskovsky parnikovy and, particularly, the latter cultivar differed
from the other cvs. due to the significantly higher proline level and lower MDA levels in
leaves. Though space stress did not cause any significant decrease in antioxidant accu-
mulation of plants, the latter demonstrated valuable changes in mineral composition.
Among the 23 elements tested, V, Se. Fe and Cr showed higher concentrations com-
pared to those in the control plants. Positive correlations between Ca, Sr, Cd, Cp, Mg,
Mo and Pb were recorded (r>0.9; p<0.001).

Lactuca sativa L., seeds, space stress, productivity, selenium, vanadium, chromium,
iron, antioxidants
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npouecce OCBOEHUS KOCMOCA 3HA4YMTENIbHOE BHU-

MaHue yaensieTcs BAUSHUIO MUKPO- rpasuTaumm um
KOCMWNYECKOrO U3Ny4eHNs Ha POCT U pa3BUTME PaCTEHUN,
a Takke BO3MOXHOCTM MCMOJIb30BAHUSA CEMSH, XPaHMWB-
wunxca Ha MKC, ons yckopeHus cenekumm n nonayyvyeHus
pacTeHuin, OTANYAIOLLMXCS MNOBbILLUEHHbIM YPOXaeM, BbICO-
KUMKW afanTaluMOHHOM CMOCOOHOCTBIO U Ka4eCTBOM Mpo-
aykumm [1]. MHOro4mMcneHHble nccnenoBaHus, NPoBeaeH-
Hble Ha cemeHax bonee Yyem 140 BMOOB pacteHuin [2-4],
no3BONUAN Bblgenntb 6onee 200 COPTOB, MOMYYMBLUNX
BCNeACTBME XPAHEHUS CEMSH B YCNOBUSAX KOCMUYECKOWN
CTaHLMK NMOBbILLEHHbIE NMOKa3aTeNn yCToM4MBOCTM K 3a00-
NeBaHNgaM, YPOXamHOCTU W KayecTBa npoaykumm [5].
YCTaHOBNEHO, 4TO MUKPOrpaBuTauus M KOCMUYECKOEe
M3Ny4yeHne aBNAITCSA BaXHENLW MM CTPeccoBbiMU hakTo-
pamu ans pacteHui, NprUBOAs K 3HaYNTENbHbIM FreHeTnYe-
CKUM M3MeHeHuaM [6]. OnnTtenbHOCTb BO3AENCTBUS 3TUX
GakTopOB Ha pacTeHus HenoCpPenCTBEHHO onpenenser
MHTEHCMBHOCTb MyTauui [7]. OTme4aeTcs BbICOKas MeXx-
BUAOBAs M MEXCOPTOBasi BapunabenbHOCTb B OTKJIMKE
pacTeHui Ha BO3LENCTBME MUKPOrpaBmMTaLLmMm 1 paguawmm
[7]. N3meHeHnIO NoABEPXEHbI Takne nokasatenn pacrte-
HUI, KaK HakornneHne 6enka [8], MOHO- 1 AncaxapoB, NONK-
beHOoNoB, BUTAMUHOB U OPYIMX NPUPOLHbBIX aHTUOKCUAAH-
TOB, a Takxe nokasartens CTPeCCOyCTOMHYMBOCTY NPOMHA
[9] n ypoBHS nepekucHoro okucneHus nununagos [10].
OTaenbHble MCCnegoBaHnsa ykasblBalOT HA BO3MOXHOCTb
M3MEHEHNS MUHEpPasibHOro0 COCTaBa pacTeHWUl nopg, Aeni-
cTBMEM 3Tux crneunduyeckmx dpakrtopos [10,11]. B 10 xe
BpemMsa cnegyeT OTMETUTb, YTO XPaHEeHUE CEMSAH B YCIO-
BUSAX KOCMUYECKOW CTaHLMN MOXET MMETb pa3HOoHanpas-
JIEHHbIN XapaKTep, YCKOPSS UM MHIMOMPYS POCT 1 pa3Bu-
Tne pacTEeHWUN, BbIPALLEHHbIX N3 9TUX CEMSIH.

Llenbto HacTosilero mnccnenosaHust 6ui10 yCTaHOBIE-
HME MEXCOPTOBbLIX OCOOEHHOCTEN U3MEHEHUS PaCTEeHUN
canarta B pegyfibTate AONrOBPEMEHHOINO XPaHEHNS CEMSH
B ycnoBuax MexayHapoaHoi Kocmuyeckon CtaHuuyn.

CemeHa 6 copTtoB canarta (CuHTes, Kasanep, Netposuy,
MykHMK, MOCKOBCKOM NapHUKOBbLIN, BykeT) xpaHunu B 3ana-
AHHbIX donbrmpoBaHHbIx naketax Ha MKC ¢ 05.10.2021 no
10.10.2022. TemnepaTypa BO3ayxa cocTtaBmna 22...23°C,
BNI2XHOCTb BHYTPU NakeToB — 25%. B kayeCTBe KOHTPOb-
HbIX 06pa3L0B MCMOJIb30BaAIM CEMEHA canaTta B aHasorny-
HOl yMakoBKe, XPaHMBLUMECH B 9TOT Xe nepuos B
denepanbHOM Hay4YHOM LIEHTPE OBOLLLEBOACTBA.

Moce cemsaH ocyuwectensnm B Tennuue 20 anpensa 2023
roja B N1acTMKOBbIE KOHTENHEPLI 00beMoM 7.5 n n3 pacye-
Ta 6 paCTeHUIM/KOHTENHEP NPW TPEXKPATHOM NOBTOPHOCTMU.
Ypoxaii cobmpanu 15 masa 2023 roaa.

Mocne cbopa ypoxas HEMHOrOYMCIEHHbIE YacTULbI
MoYBbl YOANAIM C JIMCTbEB, MPU HEOOXOOVMMOCTU JINCTbS
npoOMbIBaNIM BOAOWM W BbICYLUMBAIU, UCMONbL3Ys GUILTPO-
BasibHyl0 BGymary. Nocne oueHkn BUOMETPUYECKMX NOKa3a-
Tenen NUCTbsi FOMOrEHM3MPOBAIN U UCMOJIb30BANN ANS
onpeneneHns cooepXxaHusi Cyxoro BeLecTtsa, GOTOCHHTE-
TUYECKUX MUTMEHTOB, aCKOPOUHOBOM KMCNOThI. YaCcTb roMo-
reHata BbicywumBanu npu 70°C 0o NOCTOSHHOM Macchl,
NMOBTOPHO TOMOrEHM3UPOBAIMN C MOJSyYEHNEM MOPOLLKA,
MCMONb3yeMOro B AanbHENLLEM AN15 YCTAaHOBEHNS coaep-
aH1S aHTUOKCUAAHTOB 1 MUHEPAbHOIO COCTaBa.

CopepxaHune Cyxoro BelleCcTBa yCTaHaBIMBau rpaBruMeT-
pUYeCKM NyTeM BbICYLLMBaHMA 06pa3uoB npu 70°C fo nocro-
SIHHOW MaccChbl.

YpoBeHb  HakonneHns POTOCUHTETUHECKUX MUIMEHTOB
NNCTBSAMM canarta OLEeHMBanM Ha CnekTpodOoToMeTpe Mo
BEMYMHAM MO NOLLEHMS CMIMPTOBbLIX SKCTPAKTOB JINCTLEB MPU
664, 649 1 470 HM cornacHo aMmnupuyecknm popmynam, pas-
paboTaHHbIM Lychtentailer [12].

YpoBeHb aCKOPOUHOBOM KMCNOTLI ONpenensnm TMTpoMeT-
pu4eckm, ncnonbadys peaktms Tunnmaxca [13].

CopepxaHve nonmdeHonoB B aKCTpakTax canara B 70%
9TaHose yCTaHaBNmMBanm CnekTpopOTOMETPUHECKN C UCMOb-
30BaHMeM peakTnBa PonuHa-Hvmokantey, BENNYMHY OOLLEN
QHTUNOKCUOAHTHOW aKTUBHOCTU CMIMPTOBbIX XXOKCTPAKTOB — TUT-
pomeTpuyeckn cornacHo [13].

KoHueHTpaumio nponuHa B pacteope 3% cynbdocanmum-
JIOBOW KMCNOTbI ONPeaensnv no CTaHadapTHOW MeToauke Ha
CcnekTpoOTOMETPE MO BENNYMHE MOMOLLEHNS 3KCTPakTa
nocne HarpeBaHus MocregHero C pPacTBOPOM HUHIMOPUHA
npwn 505 Hm [14].

MHTEHCUBHOCTb NEPEKNCHOrO OKUCIEHUS NIMNMNOOB OLEH-
Ba/M NO coAepXaHuio ManoHoBoro avanbpernpa (MOA),
MCMosb3ys peakumio ¢ TMobapouTyposor kmucnotom [15].

MwuHepanbHbI cOCTaB 0OpasLOB aHaIM3VNPOBAIN METO-
nom VCIM-MC Ha kBagpynonbHOM macc-cnektpomeTpe Nexion
300D (Perkin Elmer, CLUA) B OOO MWUKPOHYTPUEHTbI C
MCNONb30BaHNEM BHYTpeHHero ctaHgapta (Merck IV, nonn
3MIEMEHTHbIV CTaHAAPTHBIV PACcTBOP) M CTaHAAPTHbIE PACTBO-
pbl P, SinV nponssoactea Perkin-Elmer).

CratucTtnyeckyto 06paboTky pesynbTaTtoB MPOBOAMAM C
ncnonb30BaHneM kputepust CTblofeHTa, NCMOMb3yst KOMIMbIO-
TepHyto nporpammy Excel.

Ypoxaii n 6uomeTpuyeckmne rnokasarTesnmn

MpoBeneHHble NCCNef0BaHNS BbISIBAM BbICOKYIO MEXCOP-
TOBYIO CMELPUYHOCTb K BO3LENCTBUIO KOCMUYECKOrO CTPEC-
cay canarta. Tak, n3 6 nccnegoBaHHbIX COPTOB TOSbKO 4 Npo-
SIBUNN BbICOKYIO BCXOXECTb CEMSIH, B TO BPEMSI KaK CeMeHa
coptoB KaBanep v bykeT He aanu BCxo40B MNocie 0OHOro roga
xpaHeHus Ha MKC. M3BecTHO, 4TO OMTENbHOCTb BO3OEN-
CTBMSI MUKPOrPaBmUTaLIMM N KOCMUYECKOW paamaumm B yCno-
Busax MKC onpenenset MHTEHCUMBHOCTb FEHETUYECKNX N3Me-
HEHWI, 4TO B PSAe Cly4aeB MOXET OTpULATENIbHO CKa3biBaTb-
CS1 Ha XXM3HECNOCOOHOCTM ceMsH [16]. Tak, paHee 6bIi0 onv-
CaHO VMHMMOUPOBAHNE BCXOXECTU CEMSIH PYKOJbl MOCe Xpa-
HeHnsa ceMsiH B TedeHme roga Ha MKC [17]. C gpyron ctopo-
Hbl, AaHHbIE BMOMETPUMYECKOrO aHann3a PacTEHWNI, NOMyYeH-
HbIX M3 KOHTPOJIbHBLIX W OMbITHBIX 0OPa3LOB CEMSAH canarta
BbISIBU/IN yBENMYEHMEe pocTa canata copTtoB CuHTE3 M
MockoBckmin napHuKoBbI B 1.37 1 1.16 pa3 COOTBETCTBEHHO,
B TO e BpeMs A copToB [NMrKHMK v MeTpoBnY 4OCTOBEPHbIX
pasnnynii No 3TOMy NOKa3aTesto BbIABEHO He Obino (Tabn.1).
Mpn aTOM, yKasaHHble copTa canata CTaTUCTUYECKN He
OTNIMHANNCb MO COOEPXaHMIO CyXOro BeLLeCcTBa B JINCTbSX,
BbICOTE pacCTEHMA W nnowann JUCTOBOW MOBEPXHOCTU.
[MokazaTteneHo, YTO B NpeablayLLEeM NCCNeaOoBaHNN nioLwans
JINCTOBOW NOBEPXHOCTM PACTEHWNI PYKOSbI M FOPYULLI CapenT-
CKO4, BblpaLLEHHBIX N3 CEMSIH, MOBbLIBABLLUMX B KOCMOCE, Obina
[OCTOBEPHO BbILLE, YEM Y KOHTPOJbHbIX pacTteHwnin [10].
JaHHble Tabnvupl 1 CBUAETENLCTBYIOT TAKXKE O HE3HAYNTESb-
HbIX M3MEHEHUSIX COAEPXaHUs CyXOro BeLlecTBa BO BCEX
1ccnegoBaHHbIX CoOpTax canaTta.



Tanuya 1. YpoxaliHocmb u 6uoMempuyecKue xapakmepucmuka KOHMPOJbHbIX U ONbIMHBIX pacmeHull canama
Table 1. Yield and biometrical characteristics of control and experimental lettuce plants

MockoBckum
MeTpoBuy CuHTe3 -
: : napHUKOBBIN MukHUK
MNokasaTenb cv. Petrovich cv. Synthesis cv. Moskovsky cv. Picnic
Parameter parnikovy
KoHTponb OonbIT KoHTponb OonbIT KoHTponb OnbIT KoHTponb OnbIT
Control Exper. Control Exper. Control Exper. Control Exper.
Macca, ricocyn
Weight, glpot 305a 275a 168b 230a 191a 221a 174a 154a
BeicoTa, cm
Height. cm 23a 23a 23b 27a 18b 22a 25a 23a
Mnowapb nucra, cm?
Leaf area, cm? 0.75a 0.80a 0.91a 0.90a 0.76a 0.80a 0.88a 0.84a
e R, 47a 47a 4.9 47a 5.8a 55a 5.9 5.6a

Dry weight, %

Lns kaxgoro copTa 3Ha4eHuvs B psgaax ¢ OoAnHaAKOBbIMY MHAeKCcaMu CTaTUuCTniecku

He pasnn4aloTcsl cornacHo Tecty [yHkaHa ripm p<0.05

For each cultivar values in lines with similar indexes do not differ statistically according to Duncan test at p<0,05

AHTUOKCUAAHTHBIA CTaTyC

M3MeHeHne ypoBHS (POTOCUHTETUYECKNX MUTMEHTOB B
pe3ynbTaTe BO34ENCTBUS KOCMMYECKOrO CTpecca Ha
cemMeHa canara (1abn. 2) okasanmcb 3Ha4MMbIMU TOJbKO
Onsg coptoB MOCKOBCKM MapHUKOBbLIN U MeTpoBuY, 4TO
XOPOLLO KOPPENNPOBAsO C BO3PaCTaHWEM MACChl OMbITHbIX
pacTeHNN MO CPABHEHUID C KOHTPOJIbHbIMU. 3Haynmoe
CHUXEHNEe YpPOBHA (OOTOCUMHTETUYECKMX MUITMEHTOB
Habnoganock y copTa lMukHMK: obuwiero xnopodunna B
1.28 pas n kapoTtuHa — B 1.75 pa3sa.

JaHHble Tabnunubl 2 CBUOETENBCTBYIOT O TOM, YTO U3Me-
HeHne cofepXaHus XNopoduNNoB M OCOBEHHO KapoTu-
HOMOOB B pacTeHUsIX Nog AeNCTBMEM KOCMUYECKOro
cTpecca copTocneundmnyHo, YTO KOCBEHHO yKa3biBaeT Ha
M3MEHEHME B OMbITHbIX 0Opa3suax nokasaTenen, Heno-
CpPenCTBEHHO CBA3AHHbLIX C 9PPEKTUBHOCTLIO GOTOCUHTE-
3a: YCBOEHUS CBETOBOW 3QHEPrnun, YPOBHS aHTMOKCUAAHT-
HOW 3aLNUTbl, MHTEHCUBHOCTU BMOCKMHTE3a GUTOrOPMOHOB

[18,19] n ctabunmzaumm GoOTOCUHTETMYECKOrO annapaTa
[20]. CornacHo Nony4eHHbIM AaHHBbIM B3aMMOCBSA3b MeXay
HakonaeHnemM xnopodunna n KapoTuHa B NUCTbSAX OMbIT-
HbIX M KOHTPOJbHLIX 0OPa3LLOB canaTa xapakTepuayeTcs
BbICOKUM KO3(PODULMEHTOM KOPPENAaUMn, SOCTUralowmm
0.952 npun p<0.001.

C popyromn CTOpoHbI, clegyet OTMETUTb, YTO Takme noka-
3aTenun aHTMOKCUOAHTHOro cTaTyca, Kak obLias aHTUOKCK-
JaHTHas akTUBHOCTb, COAepXaHne ackopOUHOBOW KNCIO-
Tbl, NOANGEHON0B, NPOSIMHA 1 MaJIOHOBOIO AManbaernaa
(nokasaTens MHTEHCUBHOCTU MEPEKMCHOrO OKUCIEHUS
NMNUAO0B) U3MEHANNCH HE3HAYUTENBHO B pedyfibTaTe KOC-
Munyeckoro ctpecca (tabn.3). bbina oTMeveHa ToNbkKo TeH-
OEeHUMs K BO3pacTaHuIio OOLLEN aHTMOKCUOAHTHOW akTUB-
HOCTU N HAKOMJIEHUS NMPOJIMHA CanaToM, BbIPALLLEHHBIM 13
ceMsiH, nobblBaBLINX B KOCMOCE, OJHAKO, AOCTOBEPHbIX
pPasnMunNin Mexay KOHTPOJbHLIMU 1 OMNbITHLIMY 06pasLamm
JINCTBLEB BbISIBNIEHO HE ObINO.

Ta6nuya 2. CodepxaHue ¢homocuHmMemu4ecKux nuU2MeHmoes 8 IUCMbSIX KOHMPOJIbHbIX U OMbIMHbLIX pacmeHuli (Me/2 cbipol M.)
Table 2. Content of photosynthetic pigments in leaves of control and space treated plants (mg/g f.w.)

MetpoBuy CuHtes MockoBckuin NapHUKOBBI MnKHKK
cv. Petrovich cv. Synthesis cv. Moskovsky parnikovy cv. Picnic
Moka3atenb
Parameter KoHtponb OnbIT KoHTponb OnbIT KoHTponb OnbIT KoHTponb OnbIT
Control Exper. Control Exper. Control Exper. Control Exper.

Xnopodwmnn a
Chlorophyll a 0.51b 0.62a 0.59a 0.57a 0.51a 0.60a 0.82a 0.62b
Xnopodwmnn b
Chlorophyll b 0.32a 0.34a 0.35a 0.34a 0.30b 0.38a 0.45a 0.37b
06wwuit xnopodunn
Total Chlorophyll 0.83a 0.96a 0.94a 0.91a 0.81b 0.98a 1.27a 0.99b
KapoTuH
Caratene 0.09b 0.13a 0.12a 0.11a 0.11a 0.13a 0.21a 0.12b
Xnopodmnn a/
xnopodunn b
Chlorophyll a/ 1.59 1.82 1.69 1.68 1.70 1.58 1.82 1.68
Chlorophyll b
L 9.22 7.38 7.83 8.27 7.36 7.54 5.05 8.25

Chlorophyll/carotene

Lns kaxgoro copTa 3Ha4eHus B psgaax ¢ OoAnHaKoBbIMU MHAeKCcaMu CTatucTtnieckn

He pasnudaroTcs cornacHo tecty [yHkaHa ripy p<0.05

For each cultivar values in lines with the same letters do not differ significantly according to Duncan test at p<0.05



Tabnuya 3.

Table 3. Antioxidant status of control and experimental plant leaves

MeTpoBuY
cv. Petrovich

MNoka3saTtenb
KoHTponb
Control
AK, mr/100 r cyx.m.
AA. mg/100 g d.w. 208.5a
MponwuH, Mr/r cyx.m.
Proline. Mg/g d.w. 0.96a
MOA,mkM/r cyx.m.
MDA, mcM/g 0.42a
AOA, mr-3kB 'K/ cyx.m. 203

AOA. mg-eq GA/g d.w.

TP, mr-akB IK/r cyx.m. 1
TP. mg-eq GA/ g d.w.

AK: ackopbuHoBasi kucsiota; AOA: 0blLuas aHTUoKkcuaaHTHas akTuBHOCTb,; TP: MNonugeHosnbl; MDA:

MaJsIoOHOBbIV anansaerua. [ns kaxgoro copTa 3Ha4eHus B psaax ¢ oAnHakoBbIMU NHAEeKCaMu

9.2a

OonbIT
Exper.

236.2a
0.95a
0.40a
31.0a

18.8a

CuHTe3s
cv. Synthesis

KoHTponb
Control

242.9a

0.99a

0.53a

28.7a

20.7a

OonbIT

Exper.

276.6a

1.05a

0.48a

31.1a

21.1a

MockoBcKkui
NnapHUKOBbLIN
cv. Moskovsky

parnikovy
KoHTponb OnbIT
Control Exper.
339.7a 321.8a
1.11a 1.25a
0.42a 0.41a
29.5a 29.5a
18.8a 18.8a

CTaTUCTUYECKU HE PA3JINYal0TCS COriacHo Tecty JyHkaHa npu p<0.05

AA - ascorbic acid; AOA - total antioxidant activity; TP - polyphenols; MDA - malonic dialdehyde.

lMokazamenu aHMuUoOKcUOaHMHO20 cmamyca Jiucmbe8 KOHMPOJIbHbIX U OMNbIMHbIX 06pa3uoe canama

MUKHKUK
cv. Picnic
KoHTponb onbiT
Control
189.8a 162.5a
0.85a 0.96a
0.46a 0.48a
26.8a 27.4a
17.5a 18.2a

For each cultivar values in lines with the same letters do not differ significantly according to Duncan test at p<0.05

SieMeHTHbIN NPpoguIb pacTeHnn

M3BECTHO, YTO MHOIMME XMMWYECKMNE 3fIEMEHTbI akTUBHO
YyHaCTBYIOT B 3aLUMTE PACTEHMIA OT BO3AENCTBUS OKCUAAHTHO-
ro ctpecca. B 310l cBA31 0COHBEHHO BaXKHLIM NPEACTaBASAOT-
CS1 JaHHbIE U3MEHEHWSI 3NIEMEHTHOIO COCTaBa PAaCTEHUI NOL,

Mokaszatenb
Parameter

3ona, Ash, %
Ca
K
Mg
Na
P
B
Co
Cu
Fe
Li

ﬂflﬂ KaXXoro coprta 3Ha4eHwvs B psijax ¢ oanHakKoBbIMU MHAEeKCaMU CTaTUuCTU4YeCKu

OEencTBMEM KOCMMYECKOro CTpecca Ha cemMeHa. Bbicokas
copTocneumM@PnyHOCTb canata K BO3AENCTBMI0 KOCMUYECKO-
ro crTpecca onpegenuna BO3MOXHOCTb YCTaHOBJIEHUS
0BLMX 3aKOHOMEPHOCTEN NNLLb /191 HECKOJIbKMX 3/1IEMEHTOB
(Tabn.4): Se, V, n B MeHbLLel ctenenn Fe n Cr (puc. 1).

Tabnuya 4. MuHepanbHbIl cocmae nucmbee ofbiMHbIX U KOHMPOsIbHbLIX 06pa3yoe canama (Me/ke c.M.)
Table 4. Mineral composition of control and experimental lettuce (mg/kg d.w.)

MockoBCKUin NapHUKOBBIi
cv. M.parnikovy

MeTpoBuy
cv. Petrovich
KoHTponb OnbIT
Control Exper.
8.43a 9.55a
7222a 8428a
64394a 73598a
2288a 2264a
608a 685a
9327a 9937a
15.7b 19.2a
0.082a 0.096a
3.86b 4.73a
119b 171a
0.58a 0.64a
14.9a 17.6a
2.09a 2.47a
0.060b 0.078a
26.2a 324a
61.7b 125a
0.12b 0.15a
0.14a 0.15a
0.36b 0.51a
0.52a 0.46a
0.51a 0.5%
29.8b 43.5a
0.21b 0.39a

CuHtes

cv. Synthesis

KoHTponb
Control

8.65a
5384a
69683a
1698a
745a
8685a
15.2a
0.052a
3.44a
72.8b
0.53a
11.1b
1.66a
0.054b
25.4a
41.2b
0.11a
0.11a
0.23b
0.27b
0.31a
28.5a
0.14b

He pasnn4aroTcs cornacHo tecty [yHkaHa ripy p<0.05
For each cultivar values in lines with the same letters do not differ significantly according to Duncan test at p<0.05

OnbIT
Exper.

6.62b
5917 a
49991b
1521a
526b
7919a
13.5a
0.061a
3.43a
90.2a
0.47a
16.4a
1.74a
0.081a
23.8a
58.8a
0.079b
0.10a
0.35a
0.42a
0.38a
30.5a
0.20a

KonTponb
Control

8.44a
10725a
60939a
2897a
787a
8618a
17.6a
0.100a
4.21a
122a
0.81a
18.4a
3.05a
0.060b
35.9a
76.9a
0.097a
0.20a
0.32a
0.49b
0.5%9a
52.7a
0.20b

OnbIT
Exper.

7.60a
8090b
58027a
2009b
565b
7868a
15.8a
0.072b
3.16b
143a
0.57b
14.2b
2.64a
0.090a
27.2b
71.7a
0.12a
0.14b
0.34a
0.71a
0.44b
39.4b
0.26a

MukHKMK
cv. Picnic

KoHTponb
Control

8.88b
5943a
74870a
1937a
639a
5160a
16.3a
0.051a
2.86a
81.0a
0.67a
21.4a
1.65a
0.059b
28.2a
65.2a
0.086b
0.10a
0.18b
0.23a
0.29a
24.6a
0.12b

OnbIT
Exper.

11.5a
5576a
81600a
1756a
551a
5120a
16.7a
0.054a
3.32a
91.1a
0.57a
19.4a
1.86a
0.128a
25.8a
58.4a
0.13a
0.098a
0.24a
0.27a
0.34a
24.9a
0.24a
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Puc. 1. BansHne KOCMU4eCcKoro cTtpecca Ha HakorjieHue cana-
TOM ceJieHa, XpoMa v BaHaus Mo OTHOLUEHUIO K AaHHbIM A4Sl
KOHTPOJIbHbIX PACTEHNI

Figure 1. Effect of space stress on Se, Cr, V and Fe accumulation
by lettuce, % to the control values

B HacToglee Bpemsa 3CCeHUManbHOCTb CefneHa ang
pacTeHnin He yCTaHOBNIEHA, OHAKO, XOPOLLIO U3BECTHO, HYTO
MOBBILLIEHHbIE KOHLEHTPALMM MUKPOSSIEMEHTA CMOCOOHbI
3HAYMMO MOBBLICUTb YCTOMYMBOCTb PACTEHMIA K HEGNaronpw-
ATHbIM dakTopam OKPYXaloLlen cpedbl, CTUMYNMpPOBaTb
HakonneHne QOTOCUHTETUYECKMX MUIFMEHTOB, OENKoB,
MOHOCaxapoB, aKTMBMPOBATb aHTUOKCUAAHTHYIO CUCTEMY
3awmTbl pacteHun [21] u, Kak cneacTene, NOBbICUTb YPO-
XaMHOCTb CEeNIbCKOXO3AMCTBEHHbBIX PACTEHUN UM Ka4yeCTBO
nonyyaemow npoaykumm [22]. B aTol CBA31 0COHBEHHO Npu-
MeyvaTesnibHbIM MPeacTaBasaeTcsl yCTaHOBIEHNE 3HAYNMMOro
MOBbILLEHVST YPOBHS CefleHa B canaTe, BbIPalleHHOro n3
CeMsiH, N0BbIBABLLMX B KOCMOCE. VIHTEHCMBHOCTb Pa3nnynii
C KOHTPOJIbHbIMY pPacTEHMSAMM Pa3HbIX COPTOB BO3pacTana
B paay: MNetpoBuy > CrHTE3 > MOCKOBCKOW MapHUKOBBIA >
MykHKK. NokasaTenbHOo, YTO aHanornyHast 3aKkOHOMEPHOCTb
MOBbILLEHVS YPOBHSA CefleHa B PACTEHUSX, BblPaLLEeHHbIX N3
KOCMUWYECKNX CEMSIH Oblna Takke yCTaHOBMEHa ON1a npen-
cTaBuTeENnen [pyrux CemMencTB pacTeHui: Apiaceae,
Brassicaceae n Solanaceae [10,11]. Cnenyetr oTMeTUTD,
YTO canart He SABASeTCs akkyMy/IaTOPOM CeneHa.

MonoxunTtensHoe nnn oTpuuaTenbHOe AeCTBNE BaHaANS
[23], Takke kak xpoma [24], 3aBUCUT OT KOHLEHTpaLmmn ane-
MEHTOB. BbICOKME YPOBHW BaHagus MOMyT VMHIMOGMpPOBaTb
POCT pacTeHViA, B TO BPeMs KakK HU3KME KOHLLEeHTpaumn
obnapalT pocTocTUMynupylowmmM aerictemuem [23]. MNpwu
HU3KMX KOHLEHTPpaLMsaxX BaHaauii CnocobCTBYET Hakomnse-
HUIO xJ1I0podunna, aMMHOKUCIOT, CaxapoB U APYrMX aHTU-
oKcuaaHToB [23], 4TO Npeagnonaraet BO3MOXHOCTb Mpo-
ABNeHne 3awmnTHOro addekrta MUKpPoaneMeHTa npm BO3-
DEeNCTBMM KOCMMYECKOro CTpecca Ha CeMeHa canarta.
MHTepecHO OTMETUTb, YTO YBENNYEHNE CMTOCOOBHOCTU KOC-
MWNYECKNX PACTEHUIN K HaKOMJIEHUIO BaHaANs NposiBASeTCs
TOJIbKO Ha canaTe 1 He BbigBeHo y Tomata [11] n npeacta-
BUTENEN cemeicTea Apiaceae v Brassicaceae [10]. C opy-
rO CTOPOHI,

cnepyet OTMETUTb, YTO U3BMEHEHME CcoAepXaHe Xxpoma
1 Xenesa nog, encTBmMemM KOCMMYeCcKOoro ctpecca CopTo- U
BugocneumdnyHo. Tak, B UCCneaoBaHnm Ha yKpone v Kopu-
aHApe OTMeYanu CHUXEHME HaKOMeHus Xxenesa n xpoma
[10], B TO Bpems kak Ha TOMaTe BbISIBIIEHO CYyLLECTBEHHOE
BO3pacTaHne YpPOBHSA Xefe3a B MAKOTU N CHUXEHUE KOH-
LeHTpaumn B Koxype nnopos [11]. B HacToawem ncecneno-
BaHUW MpPEBbIWEHNE KOHUEHTPpaLMn Xenesa B OrbITHbIX
0bpasuax canarta no CPaBHEHWUIO C KOHTPOJIbHLIMY COCTaBM-
no 112-144%.

KoppensiynoHHbie B3anmMocBsi3an

[lna nccnenoBaHHbIX 3/IEMEHTOB Hanbonee 3Ha4Mble KOp-
pensauuoHHbIE B3aMMOCBS3M OblIN BbISIBNIEHbI MEXY 3CCEH-
LUMabHbIMU U TOKCUYHBIMW 01 pacTeHuin anemeHtamu: Ca,
Sr, Mg, Mo, Co u Pb (puc. 2). BbisiBNeHHbIE B3anMOCBS3M
onpenensioT nokasaTtenM 3/IEMEHTHOINO CTaTtyca pacTeHui
canata 1 NPencTaBnsiOTCH BaXXHbIMW B OCYLLECTBIEHUM
cenekumnn.

Puc. 2. Hanbonee 3HaynmMmble KOPPENSLNOHHbIE B3aUMOCBSI3N
mexay anemeHTamm B canare (p<0.001)

Figure 2. The most significant relationships between elements in
lettuce (p<0.001)

Cpean yCTaHOBNEHHbIX B3aMMOCBA3en MakpO- U MVUKPO3Jie-
MEHTOB B NUCTbSIX canarta Hanbonee n3BeCTHONM B3aMOCBS-
3bl0 gBnseTcs koppenaunsa mexay Ca n Sr, NposBASoLAAcs
Kak B MoyBax, Tak MU B pPacTeHusiX 6rarofaps XMMUYECKOMY
cxoacTBy anemeHToB [25]. M3BecTHO, yto Ca akTMBHO y4a-
CTBYeT B ycBOeHUM Cd, MHrmMbmpys akkyMynnMpoBaHne rnocnes-
HEro KOPHSAMW pacTeHUsl, HO CTUMYNMPYS NEPEHOC KaaMng n3
KOPHEN B HAa3eMHyl0 4acTb [26]. MonoxuTensHblie Koppens-
LIMOHHbIE B3anmoces3n mexay Co - Pb n Co - Cd B pacTeHusix
ObIn onrcaHbl paHee B ycnoBusax MHomm [27]. BaaumocBsaab
3CCEeHUMaNbHOro MonnbaeHa 1 TOKCUYHOMO KaaMusl onpene-
naeT 3awmTHbIr 3ddekT Mo, NPOSBASOLLMIACA B CTUMYNPO-
BaHUN GOTOCMHTEZA, HAKOMJIEHMM NPOSIMHA 1 BOAOPACTBOPU-
MbIx 6enkoB [28]. [elicTBUTEeNbHO, HaMM Bblna BbisiBNieHa Nnps-
Masi Koppenaums Mexay cogepyxaHmem MonmbaeHa B IMCTbSX
casnara 1 ypoBHeM HakorneHus nponunHa (r=0.966, p<0.001).

lNMpoBeoeHHOe nccneaoBaHvie BAUSIHUS 40NTOBPEMEHHOIO
XpaHeHus cemsiH canata B ycnosusix MKC Ha nokasartenu
KayecTBa MU MMHepasbHbI COCTaB canata Mo3BOAWIIO Brep-
Bble BbISBUTb Ccrneumduyeckne ocCobeHHOCTM OTKIIMKA pacTe-
HWIA canaTta Ha BO3OENCTBME KOCMWYECKOrO CTPecca: BbICO-
K1e MEeXCOPTOBbIE Pasnnyns B yCTONHNBOCTU CEMSIH K TAKOMY
BO3ENCTBUIO, HU3KNI YPOBEHb BMSIHWS HA MOKa3aTenm aHTu-
OKCMOAHTHOro cTatyca pacTeHuin (0OLLYIO aHTUOKCUOAHTHYIO
aKTVBHOCTb, CoAepXaHmne NonnpeHonoB, ackopbUHOBOM KNC-
NOTbl, OTOCMHTETUYECKMX MUTMEHTOB 1 NPOMHA), cneunbn-
YeCKOE MOBbILLEHHOE HAKOMIEHNE PACTEHNAMMN CENEHA, BaHa-
ONS 1 B MEHBLLEN CTEMEHM XPOMa M Xeneaa, a Takke yCTaHo-
BUTb KOPPENSLUVOHHbIE B3aUMOCBA3M MeXAy eMEHTaMn B
pacTeHusx. Pesynbtartbl paboTbl CBUOETENLCTBYIOT O HEOOXO-
OMMOCTM OCYLLECTBNEHMS BOnee pacLUMPEHHOro NCCNeaoBa-
HUS MO BbISIBIEHMIO NEPCMNEKTUBHbBIX BUAOB 1 COPTOB CEMSIH
Pas3nnyHbIX PAaCTEHNN K BO3AEMCTBUIO MUKPOrpaBuTaumm w
KOCMMYECKOro nsnyyeHna B ycnosusax MKC.
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NUTAHUE B KOCMOCE
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paboTbl 06ycnoBneHa Heo6xoAMMOCTLI0 NOMCKAa CNOCOGOB coxpaHe-
HUA HYTPUEHTHOro cCocTaBa BUTAMUHHOFO M APYroro He06XoAUMOro Chipbs ANA CO3-
AaHUSA rOTOBbIX MULLEBbLIX U3AeNUI, KOTOpble CMOryT pa3Hoo6pa3uTb pauuoH nNuTa-
HUSl KOCMOHaBTOB C Y4€TOM cpeAbl UX OOUTaHMUS.

— cpaBHeHMe cnocob6oB 06e3BOXMBaHUSA PACTUTENILHOTO ChbIpbA U CO3[JaHue
roToBbIX MULEBLIX U3AENUIA C onpeaeneHHOW cTeneHbl AeruapaTtayum, peKoMeH-
AyeMbIX Ansl NUTaHUS KOCMOHaBTOB. JTU CNOCOOLI MPMMEHANM AN NOJNyYeHUs Tak
Ha3biBaeMbIX «(ppPUNCOB» — pa3HOBUAHOCTb CHEKOB, TaK € LUMPOKO NPUMEHSeMbIX
1 pa3pabaTbiBalOWUXCA B COBPEMEHHOM NULLEBOW NPOMbILSIEHHOCTH.

O6bekTaMu UccrnefoBaHUA GbINU NNoAbl KUBU
2-X COPTOB M BbICYLIEHHbIE U3 HUX ABYMS BUAAMU CYLIKU (HPUNCHI.
O6Ge3BoxMBaHUe CNOCOGOM HU3KOTEeMMNepaTypHOW BaKyyMHOW CYLUKW
(HBC) no3BonsieT nony4yatb rotToBble U3Aenus ¢ 3afaHHbIM KOHEYHbIM Bnarocogep-
XKaHWeM, npuyeM u3genue MoOXeT ObiTb U3 MHOFOKOMMOHEHTHOFO ChIpbA.
MpogomxutensHOCTbL Npouecca o6e3BoxuBaHuA cnoco6om HBC no cpaBHeHuio co
cnoco6om BCC cokpawaetcsi npubnusutensHo Ha 10-20% B 3aBUCUMOCTU OT Npo-
AYKTa, NP1 3TOM 3a CYeT OTCYTCTBUSA NPeABapUTENbLHOro 3aMOpPaXMBaHUA yaenbHble
3HepreTMyeckue 3aTpaThbl Ha CYLIKY MULEBOro o6bekTa NpeanonoXUTesbHO MOryT
6bITb CHMXeHbI Ha 15-25%. MokasaTenu kayecTBa roToBOro Cyxoro npoAykTa, Bbicy-
WeHHOro npeAcTaBNeHHbIMU cnoco6aMy conocTaBUMbI, coAepXaHue BUTAMUHOB U
MUKPO3NIEMEHTOB HaXo0AUTCS Ha MOYTU OAMHAKOBOM YPOBHE, MO3TOMY NMpu BblGope
BUAa CYLIKU MOXHO pekoMeHAoBaThb cnocob HBC, kak meHee aHepreTuyecku 3aTpar-
HbIN. Beixop ToBapHOW NpoAykumu npu npoussoacTBe hpuncos coctaBnset ot 15,0
Ao 19,5% oT Macchbl UCXOAHOrO ChIpbf, YTO COOTBETCTBYET TPeOGOBaHMAM 3KOHOMMU-
Yyeckoi 3h¢heKTUBHOCTM NPOU3BOACTBA.

CbpyKTbl, Aroabl, TeXHONOruu, Cy6.I1VIMaL|VIOHHa$| CylwiKa, HU3KOoTeMnepaTypHas
CyllKa, nutTaHne KOCMOHaBTOB, Ka4eCTBO, 6MoXMMUYecKui cocTaB

The relevance of the work is due to the need to find ways to preserve the
nutrient composition of vitamins and other necessary raw materials to create finished
food products that can diversify the diet of astronauts, taking into account their habitat.
Goal — Comparison of methods for dehydrating plant materials and creating finished food
products with a certain degree of dehydration, recommended for feeding astronauts.
These methods were used to produce so-called “frips” from fresh fruits and berries; this
is a type of snack that is also widely used and developed in modern industry.

The objects of the study were several types of fruits
and berries of various varieties (minimum 2) during dehydration by several types of dry-
ing.

Dehydration using the LTVD (low temperature vacuum drying) method makes
it possible to obtain finished products with a given final moisture content, and the prod-
uct can be made from multi-component raw materials. The duration of the dehydration
process using the LTVD method compared to the VFD (vacuum freeze drying) method
is reduced by approximately 10-20% depending on the product, while due to the
absence of preliminary freezing, the specific energy costs for drying a food object can
presumably be reduced by 15-25%. Quality indicators of the finished dry product The
product dried using the presented methods is comparable, the content of vitamins and
microelements is at almost the same level, therefore, when choosing the type of drying,
we can recommend the LTVD method as less energy-consuming. The yield of mar-
ketable products in the production of frips ranges from 15.0 to 19.5% by weight of the
initial raw materials, which meets the requirements for economic efficiency of produc-
tion.

fruits, berries, technology, freeze drying, low temperature drying, astronaut nutrition,
quality, biochemical composition
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LwecTnaecaTble rogbl MpPoOLIOro Beka, Ha 3ape

OCBOEHUS KOCMOCa, MHOTME CMNeumnanncTbl cumTa-
1, 4TO onTuManbHOM GOPMON MNPOAYKTOB B YCIOBUSAX
HeBecoMoCTn O6yayT TabneTku, coaepxaiime Heobxoau-
Mbl€ MUKPO- N MaKPO3JIEMEHTbI, BUTAMUHbI, BENKU, XUPbI U
T.n. CnycTs HEKOTOPOE BPEMS CTaNO MOHATHO, YTO KOM-
GOPTHO KOCMOHABT (MM aCTPOHABT) YyBCTBOBaTb Ccebs
MOXEeT, TONIbKO KOrfa noTpebnseT npuBblYHbIE MPOAYKTHI
nutaHnsa. Ocob6EeHHOCTb COBPEMEHHOI0 KOCMWYECKOrO
NUTaHUS B TOM, YTO MCMOJb3YIOT MHOIO CYOIMMUPOBaHHbIX
npoaykToB. [MOHATHO, 4YTO BakyymMHas cCybnMMaLMOHHas
cywka (BCC) no3Bonsgetr CepbE3HO CHU3UTb Maccy Mnpo-
aykTa (8o 0.1-0.25 yacTtel OT nepBoOHavYaIbHOro 3HA4YEHUS
— 4TO BaXHO MMEHHO OJ151 KOCMOHaBTWKM), MPW 3TOM COXpa-
HAS9 BCe ero nonesHble ceoncTea [1-3]. Ha cerogHsAwHMn
OEHb aCCOPTMMEHT Takux MpPoAykTOB COCTOUT n3 6onee
OBYXCOT HaMMEHOBaHW, 3TO W TOTOBbLIE CyMbl, BTOPbIE
onoaa, TBOPOXHbIE U GPYKTOBLIE AECEPThLI, MyYHbIE KOH-
onTepckne n3genus, cokum u T.4. JoctaTtoyHo nob6aBuTb
NoAOrpeTyio BOAY B creumanbHbli MakeTUk M MOXHO ee
ynoTpebnsTb.

naBHOWM ocobeHHocTbio BCC, aBnsetca cobniopeHve
TEXHONOrMM 0BE3BOXMBAHUS, KOTOPOE BK/OYAET B Cebs
npeaBapuTeNnbHOro 3amMmopaxmBaHuga npoaykrta. Ecnm ans
roToBOro NpojaykTa He TpebyeTcs COXpaHeHUs CBOe nep-
BOHavaNbHOM (HOPMbl N FEOMETPUYECKMX Pa3MepOB, TO
06e3BOXMBAHNE MOXHO OCYLLLECTBUTb CMNOCOOBOM HU3KO-
TemnepartypHoi BakyymHown cywku (HBC), 4to uenecoob-
pasHel C TOYKM 3PEHUS CHKEHUS YOENbHbIX 3HEPreTuye-
CKMX 3aTpaT Ha cyLiKy. MeTon 06e3BOXMNBaHUS CNOCOO0M
HBC npuHumnuansHo otnnyaetca BCC Tem, 4to 06e3Bo-
XnBaHMe 0ObeKkTa MPOUCXOOUT B BaKyyMHOW KaMepe He
0653aTeNbHO NpeaBapuTENIbHO 3aMOPOXEHHOTO, a C MNOoJo-
XUTENbHOM TemMnepaTypoi, 4YTo, B CBOIO ovepeab, obec-
neyvBaer:

1 - cokpalleHne NpoaO/IKUTENBHOCTM NMPOLLECCA CYLLKW
3a CYET KUMEHMS 1 UCNAPEHMs BNaru, a He cybnmmaumm eg;

2 - 3aBepLIaTh NPOLECC CYLLKM MPakTUYecku Ha nobon
cTagmm, 4em obecneymBaeTCs 3apaHee NPUHATas KoHevHas
BflarocogepxaHme rotoBoro nagenums (ot 3-x no 50-tm %).

Pa3paboTka KocMMyeckoro NnuTaHus — 310, 6e3 comHe-
HWS, BaXKHas Hay4YHO-NpakTnyeckas 3agaya ans CoBpemMeH-
HbIX Pa3Nn4yHbIX OTpacnen Haykm [4-7]. YcnoBus Kkocmoca,
CNOXHOCTW AOCTaBKM U XPaHEHMUS TPEOYIOT 6€3YKOPU3HEH-
HO KQYeCTBEHHOrO CbIpbs, CreunanbHOM NOAroTOBKN BCEX
VIHITPeaVEHTOB NPOAYKTA, CNeLnann3npoBaHHON YNakoBKY
0N coxpaHHOCTM U ynob6cTBa mMcnonb3oBaHus [8-9].
Kocmunyeckasa nuvwa gomkHa obnagatb BbICOKMMU BKYCO-
BbIMU KQ4e€CTBaMM 1 MakCUMasbHO NOXOAMTb HA CBOW 3EM-
Hble aHanoru.

AKTyanbHOCTb paboTbl 0OYCNOBNEHA HEOOXOANMOCTbLIO
noncka Crnocob60B COXPaHEHUS HYTPUEHTHOro cocTaBa
BUTAMUHHOIO U APYroro He06XoAMMOro Chipbs AJ1s CO34a-
HUS TOTOBbIX MULLIEBLIX U3OENNIM, KOTOPbIE CMOMYT pa3Ho-
06pa3unTb paLMOH NUTaHMS KOCMOHABTOB C YYETOM Cpefpbl
1x 0buTaHus.

CpaBHeHKe cnocoboB 06e3BOXMBaAHUA PaCTUTENbLHOIO
CbIpbA 1 CO30aHMe roToBbIX MNLLEBbLIX |/|3p,er||/||7| C onpepge-
JIEHHOW CTEeneHblo aermgparaumn, pPekoMeHAyeMblxX OIS
nMTaHna KOCMOHaBTOB.

MccnepoBaTb M CpaBHUTb CMOCOObI 06E3BOXMBaHUS:
CcyOnMMaumoHHas 1 HU3KOTEMMEPATYpPHas U KOHBEKTMBHAS
CyLuKa (ropsymM BO34YXOM).

OnpenennTtb BAUSIHNE Ha KQYECTBEHHbIE XapakTepuUcTu-
KW MULLEBbLIX NPOAYKTOB TPEMS crnocobamu 06e3BOXMBa-
HUS, ANS NOMYYEHUS Tak Ha3blBaeMbIX «PPUNCOB» U3 MIO-
[OB KNBW, PA3HOBUOHOCTN CHEKOB TakK Xe LLUMPOKO NpumMe-
HAEMbIX 1 Pa3pabdaTbiBAOLLMXCSA B COBPEMEHHOW MPOMBbILL-
nenHoctn [10-14].

Bo BcepoccuinckoMm — Hay4yHO-UCCNenoBaTenbCkOM
WHCTUTYTE XONOAWIbHOW MPOMBbILUNEHHOCTU — dunuane
®reHY «PHLL nuweBbix cnctem um. B.M. Nopbatosa» pas-
pabaTbiBalOTCA TEXHONOMMN 0OE3BOXUBAHUS MPOOYKTOB
nuTaHus.

Buoxumunyeckmne umccnenoBaHUs U OEryCTauUOHHYIO0
OLLeHKY MO OpraHonenTU4eCcCKNM rnokasaTensm NpoBoau-
nn BO BcepoccuiickoMm Hayy4yHO-UCCnenoBaTebCkni
MHCTUTYTE OBOLWEeBOACTBaA — dunnane PepepanbHOro
rocyfapCTBEHHOro 610AXETHOr0 HayYHOro y4ypexaeHus
«PepepanbHbii  HayyHbI LEHTP OBOLLEBOACTBA»
(BHUNO - dunman ®reHY dHLO). Cyxoe BeliecTBO
onpepenann no NOCT 28561-90 nytem BbICyLLMBAHUSA
HaBecku npu Temnepatype 105°C oo nosaBneHus nocTo-
fAHHOM mMacchl; ButamuH C — no NOCT 24556-89 nytem
€ro 3KCTparnpoBaHWs PacTBOPOM CONSIHOM KUCNIOThbl C
NnocnenylLwmmM BU3yanbHbIM TUTPOBAHNEM; caxapa — No
FOCT 8756.13-87, ocHoBaHHOM Ha crnocobHoCTK Kapbo-
HUJbHbIX FPYMMN CaxapoB BOCCTAaHABIMBATb B LLEIOYHOW
cpepne okcna meau (1) oo okcnpa meam (ll); HATpPaThLl — Mo
FOCT 29270-95 MOHOMETPUYECKUM METOAOM.
OpraHonentuyeckme ceonctea - no NOCT 8756.1-2017
«[MpoaykTbl NepepaboTkn GPYKTOB, OBOLLEN N FTPUOOB.
MeToabl onpefeneHns OpraHonenTUY4ecKMX nokasare-
newn, MaccoBOW O0NMN COCTaBHbIX YacTel, MacCbl HETTO
UM oobema».

B kauyectBe uccnegyemoro npopykrta Obliv paccmoT-
peHbl «GpUNChl» N3 NI0A0B KMBWU (AKTUHUANSA OenvkaTec-
Hasa — Actinidia deliciosa (A. Chev.) C. F. Liang & A. R.
Ferguson).

®puncel — 310 cBOEOOPaA3HbIE YMMNCbl N3 DPYKTOB U
aroa, O0Nbku PPYKTOB U Grof, BbICYLUEHHbIE MPU MUHU-
MasibHOM TEPMUYECKOM BO3OENCTBUM, UMEHHO MO3TOMY
OHM COXPaHSAT MakKCMMaNbHOE KONMYECTBO MOME3HbIX
BeLLecTB. PPYKTOBbIE YMMCbI, B OT/IMYME OT CyXODPYKTOB —
He 3acaxapuBaloTCsd NPU UIrOTOBNEHUM U XpaHeHun. [1o
dakTy — 3T0 Te e Aroabl U GPYKTbl, TOSILKO NOPE3aHHbIE Ha
Ccnancbl W BbICYLUEHHbIE OO OMNpPenesieHHOro KOHEYHOro
BIArocoep>XXaHus.

B kayecTtBe obbekTa mccnegoBaHWs MCNOSb3oBanu 2
copTa KMBU pPa3HOW OKpacku MAOLOB: 3efeHble XenBopna,
(npomnssoacTteo Typumsa) n xentele 'ong (Npon3BoacTea
KnTan).

Mnoapl KMBK, UCNONb3yeMbIE B OMbITax, COOTBETCTBOBA-
nn BbicwemMy n nepsomy knaccy no NOCT 31823-2012
«KvBu, peanndyemble B PO3HUYHOM TOProene. TexHnyeckne
ycnosus». [nogel 6binn cBexuve, uenble, YNCTble, 340P0-
Bble, TBEpAble, B CTaAMM TOBApPHOW 3PENoCTW, XOPOLUO
chopmmpoBasLumecs, 6e3 cTebns, He nepespeslune, 6e3
NOBPEXAEHUI HACEKOMbBIMU — BPEAUTENSMU 1N BONEIHAMU,
6e3 VU3NULLIHEN BHEeLIHEeN BNaXHOCTU, TUMWYHOM A9 MOMO-
NIOrnM4eckoro copta GopMbl 1 OKPACKMU.



MpopomxnTensHbIN Neproa BpeMeHn B0 Bcepoccuiickom
Hay4HO-MCCNEenoBaTENbCKOM UHCTUTYTE XONOAMIIBHOM MpOo-
MblLLNEHHOCTU — punmane GIreHY «DHL, nuLeBbIX cucTem
M. B.M. MopbaToBa» NpoBOaNTCS CepUst SKCNEPUMEHTOB Mo
06e3BOXNBAHNIO PACTUTENIBHOMO U MSACOPACTUTENbHOMO
CbIpbsi Pa3HbIMK CNoOcoBammn CyLLKM, YTO MO3BOAMIA Mosy-
YATb LUMPOKWI CAEKTP AaHHbIX. Bbinv npoBeaeHsl akcnepu-
MEHTbI 1 OCYLLECTBNEH CPaBHUTESbHbIV aHaNn3 NPOLOMKMN-
TENbHOCTN 0DE3BOXMBAHUS MEXIY CyONMMALIMOHHOM U HN3-
KOTemrnepaTypHO BaKyyMHOW CYLLKOW, a TaKXe aHaNn13 Kaye-
CTBa 1 opraHonenTukun. JaHHble nccnenoBaHns OTPaKeHbl B
mMaTtepuanax KoHdbepeHumn «/ICKyCCTBEHHbIN xonofd B XXI
BeKe», MO3TOMY B JAHHOW CTaTbe CyOMMMaLMOHHbIV cnocob
MOJSIHOCTBIO paccMaTpmBaThCs He ByaeT.

Kpatko o TexHonoruu npoaykta. [Ang yCTpaHeHnsa Muk-
pPOBMONOrMYeCcKom ONacHOCTU KPOMe TPAAULMOHHOM Noa-
rOTOBKM WCXOOHOE Cblpbe (M MSCHOE, U PacTUTENbHOE)
DONONHUTENBbHO 06pabaTbiBaeTcs HaTypasibHbIM OMOKOH-

cepBaHTOM. Cbipbe n3menbyaeTcs 40 HYXHOM KOHCUCTEH-
LuMu B KyTTEpe nnm éneHgepom. MsacHoe n pacTutenbHoe
Cbipbe CMeLUMBaeTCcs B N060M BbIGPAHHOM NPONopLmMn 1
dopMyeTCsd C NOMOLLBIO KYNMHAPHOMO LLNPULLA WU MHAYe.
Mpn HeoBbxoauMMOCTU NpuaaTh HYXHYI0 GOPMYy rOTOBOMY
M30ENMI0 MOXHO C MOMOLLbIO npecca. Ona uckoyYeHus
«NPUANNAHVS» BbICYLLUMBAEMbIA NPOAYKT pa3MeLlaeTcs Ha
TedNOHOBOM NOACTUIIKE B BAKYYMHOM Kamepe, B KOTOPOW 1
NPOUCXOAUT MPOLECC BaKyyMHOro OOE3BOXMBAHUS Mpu
nasneHun 3-10 MM pTyTHOrO cTonNGa A0 3aJaHHOM KOHeu-
HOW BNaXHOCTU. Hxe Ha pucyHke 1 nokasaHbl aTansl Npo-
Lecca NPUroTOB/IEHNST «4UMNCOB» N3 MACOPACTUTENBHOIO
Cbipbsl ¢ f06aBNEeHNEM Arof METOLOM HU3KOTeMMnepaTyp-
HOW BakyyMHOM CyLKn. Ha pncyHke 2 xopoLlo BUAHO, YTO
npu «NPaBUIbHOW» BNAXHOCTW FOTOBbIM NPOAYKT HE KPO-
LnTCa 1 He nomaeTcs. [MpennoxXeHHbIM CrnocoO0M MOXHO
peann3oBbIiBaTb MPakTUYECKkn NoOble COYETaHUS UCXOA-
HbIX NMPOAYKTOB: C MSACOM, 6€3 Msica TONbKO C pacTUTeb-
HOW NPOAYKLUMEN, NCNONB30BaTh MSCO NTULLLI U PbIObI.

’_r_,,;..
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Puc. 1.TexHosmornyecknii npoLiecc nogrotoBku U 06e3soXxnBaHNss MHOrOKOMITOHEHTOro Cbipbsi Metogom HBC
Fig. 1. Technological process of preparation and dehydration of multi-component raw materials using the LTVD method



Puc. 2. 06e3BOXeHHbIe METOA0M HU3KOTEMIepaTypHOI BaKyyMHOM CYLLUKWN «PYJIOHbI»
U3 U3MEeJIbYeHHbIX OCTaTKOB MaHro 1 Kily6HUKU C OCTaTOYHOM BAaXHOCTbIO 15-20%
Fig. 2. “Rolls” of crushed mango residues and strawberries dehydrated

by LTVD (low temperature vacuum drying) with a residual moisture content of 15-20%

O6paboTky npoaykTa MOXHO BbINOSHATL, Hanpumep
BbICOKOO(D@EKTUBHBIM KOHCEPBAHTOM, 00MafalowmnmMm u
AHTUCENTUYECKUMU, N MPOOBUOTUYECKMMU CBOMCTBAMMU
(paspaboTka — Bcepoccuinckuii Hay4yHo-UccrnenoBaTelb-
CKUIA VMHCTUTYT nuweBoin 6uotexHonorun (BHUUMBT) —
dunvan OrbYH "depepanbHbili nccnenoBaTenbCKUM
LLEHTP NUTaHUs, OBUOTEXHONOrMN N 6GE30MNACHOCTU NULLK):

- OOHOMPOLEHTHbIN BOAHbIN PacTBOP CAMPTOBOrO YKCY-
ca, cogepxawmn Lactobacillus plantarum B-578/25 wn
NMOMYYEHHbIN METOA0M (PEPMEHTALIMN YKCYCHOKMUCIIbIX Oak-
Tepuii;

- OOQHOMPOLEHTHBIM BOAHbIM PAaCTBOP MOJIOYHOW KUCNO-
Tbl, cogepXaliumn Propionibacterium freudenreichii
subsp. shermanii Ac-103/12 1 nony4eHHbIn meTogom dep-
MEHTaL MM MOJIOYHOKUCIIbIX BaKTEPUIA.

Ha pucyHke 3 npepncrtaBfneHa gmarpamma U3MEHEHUs
Temnepartypbl NPOAYKTa, Ha KOTOPOW MOXHO 4EeTKO BUOETb
npUHUMNuanbHOe pasnuuve OBYX CMOCOOOB BakKyyMHOro
06e3BoxuBaHng: BCC n HBC — B nepBoOM cnyvyae 0ObEKT
3amopoxeH (BCDE), a Bo BTopom — HeT (BFE).

MM pT.C
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A- YpOﬁH afATOuUKa oAbl
BCDE - M3MeHeHWe TEMNEepaTy Pyl NpoAYyKTa Npu BCC
BFE- vameHeHHe TeEMNepaTypsl NpogyxTa npyu HBC
Puc. 3. Anarpamma paBHOBECHOIro COCTOSIHUSI
(TpoiiHo¥ To4ku) Boabl. BCC n HBC
Fig. 3. Diagram of the equilibrium state
(triple point) of water. LTVD and VFD

JKcnepumMmeHTanbHble MCCNeaoBaHUS MO BakKyyMHOMN
Cywke NpoOBOAMINCH Ha ycTaHOoBKe dupmbl Hetosicc.
MoporpeB Chipbs OCYLLECTBASANCS KOHTAKTHLIM CMOCOO0M
OT HarpesaTebHbIX MOA0K A0 Temnepartypbl 40°C. B kaye-
CTBE TEenJOHOCUTENd BHYTPM MNONAOK A9 NOAOrpesa
MCnonb3oBanacb Boga. TemnepaTtypy vM3Mepsnn OByMs
TepmomeTpamu TPM-200 OBEH (npenen ocHoBHOWM fony-
cTumoi norpewHoctu: +0,5%), 3HayeHre Bayyma — anek-
TPOHHBLIM BakyymmeTpoMm Mepopart 1 oybnvpoBanu cTpe-
NnoyHbIM BakyymmeTpom BO11201 (knacc ToyHocTw 0,4).
MakcrumanbHoe 3HadeHue paspskeHus coctasnsno 200
[Ma. 3HauyeHme Ha4YanbHOM 1 KOHEYHOW BNaXXHOCTW onpene-
NanyM ¢ NOMOLLbO aHanmaaTtopa BnaxHoctn AND ML-50
(norpewHocTb copepxanus snaru 0,1/1%).

Kpome npoayKTOBbIX U3AENNIN N3 CBEXMX MIOA0B Aroa, u
PPYKTOB, ObINM NPEnNOXEHbI U PACCMOTPEHbBI, MHOTOKOM-
MOHEHTHbIE TOTOBbLIE K YNOTPEBNEHNIO NPOoayKThl, coaep-
Xatiupe TepMmudeckmn obpaboTaHHoe nnn He obpaboTaHHOe
©€eNKOBOE Cbipbe XMBOTHOIMO MPOUCXOXAEHUS B pPasnuny-
HOM coYeTaHuu C pacTuTesnbHbiM. OBOWM M MAOApl Kak
NPOAYKTbI NMUTAHUA ABNASIOTCS NPAKTUYECKUN €ANHCTBEHHbI-
MW MOCTaBLUMKAMW BUTAMUHOB, MEKTUHOBBLIX BOSIOKOH W
aKTMBHOW KNeT4aTKn, MUHEPAJIbHbIX 3IEMEHTOB LLETOYHO-
ro xapaktepa, OpraHM4yeckmx KWUCNOT W YrneBOOOB.
JdednunT aton yacTn pauyoHa — camasi pacrnpoCTpPaHeH-
Has owmMbKa NMTaHUS, KOTOPas MOXET NPUBECTU K BECbMa
Cepbe3HbIM OTPpULLATE NIbHBIM NOCNEACTBUSM.

OKCNepuUMEHTaNbHO OblNiM YCTAHOBMEHbI AN Pa3HbIX
BUAOB Npoaykumn dusnyeckrme napameTpbl CYLUKM Kak
BaKyyMHOM Cy6AMMaLMOHHON, Tak U MOANDULMPOBAHHOW
TEXHONOMMU — BaKyyMHOW Cyllku 6e3 3aMopaxmBaHUs
CbIpbS.

MNMpoaHannanpoBas NPo6aeEMbl MMTaHUS KOCMOHABTOB B
YCNOBUSAX KOCMUYECKOro NonéTta, psaaom aBTOpoB OTMeYe-
Hbl cnepywouwme npobrembl, C KOTOPbIMA KOCMOHaBThI
CTaNKMBAIOTCA: NPOAYKTbl AOKHbI MMETb HU3KUIM BEC U
006BbEM, ObITb FOTOBbI K YNOTPEDBNEHNIO 1 NPU 3TOM HE Nop-
TUTCS NPU XPaHeHUn B kabrHe kopabns, MetoLLEen TeMne-
patypy BosaywHon cpepabl 20...25°C. Kpome TOro, Bo
BpeMs npremMa nuiia He A0kHa 6biTb MICTOYHUKOM 3arpss-
HEeHVS BO3AYLUHOM cpeapbl MeNKUMU 4acTuuamm, KOTopble
Mornu Obl Nonagath C BAbIXaeMbIM BO34YXOM B AblxaTelb-
Hble nyTn [7,15,16]. Ecnu ¢ nepBbiMn Tpems npobnema
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Fig. 4. Change in temperature of the sample under study over time

CnpaBnsoTcs Ntobble BUOLI 00€3BOXMBAHUS, TO NocregHee
YCNOBME HEe BCErga BbIMOJHMMO MNpu Ccy6aMMaLOHHOM
CYyLLKe.

YToObl pewnTb 3Ty NpobnemMy, nydlle BCEro noaxoaut
BakyyMHasi cylika 6e3 3aMmopaxmnBaHus Cbipbsi — HU3KOTEM-
nepatypHasi BakyyMmHas Cywlka. [10CKOMbKy Cyxor MpOAyKT
MOXET KPOLUMTLCHA M MPEBPALLATbCH B MESKYO Mblib, YTO
KaTeropuieckm HeBO3MOXHO JOMNYCTUTb Ha 6OPTY 0bUTaemo-
ro KOCMMYECKOro kopabsis M CTaHuMn, TO Mbl NpeaJiaraem
0N KOCMUYECKOrO MUTaHUsi KOHEYHOE 3Ha4yeHue BNaroco-
LepXaHns roToBOro NpoayKTa JOBOAUTL A0 ONpeneneHHoro
kopunaopa 3HaveHuin B 15-30%. MpoayKTbl C Tako ocTaTou-
HOWM BNA@XHOCTbIO - HE KPOLIATCS WU He pasBajmMBaloTCs Ha
MeJKMe 4acTuLbl, MPU 3TOM MOIyT OblTb MHOrOKOMMOHEHT-
HbIMU (MSICO + OBOLLY + OPYKTbI + arogpl + Ccblp + U T.M.) — MO
KOHCUCTEHUMN, Hanpumep, Kak CblpoBsSsieHas konbaca wunm
CYXODPYKThbl.

OKCnepMeHTanbHO Oblna NoATBEPXAeHAa OCOOBEHHOCTb
MOANDULIMPOBAHHOM TEXHOOMN CYLLIKM — BaKyyMHOWM CYLLIKU
6e3 3aMopaXknBaHMS Chbipbsi: BO3MOXHOCTb NPOBOANTL 00€3-
BOXWMBaHVE NpoaykTa A0 334aHHOW KOHEYHOW BAAXHOCTW,
T.K. KAMEHVME N UCMAPEHWe Bnary NpouUCXoamuT Mo BCEMY
06bemy BbicyLLIMBaeMoro oobwekTa. Mpu cybnumaumm (BCC)
3TOT XEe NPOoLECC NOBTOPUTb NPAKTUYECKM HEBO3MOXHA, T.K.
0OBbEKT 3aMOPOXEH, a CybnMMaums nbaa NPOUCXOOUT C ero

NMOBEPXHOCTN M MNpepBaTb 3TOT NPOLECC OO MOSHOrO ero
ncnapeHus - cyénmmaumm n3 cpeaHmx CroeB Hesb3s.

Ha pucyHke 4 npencraBieH XxapakTepHbIi rpadpuk name-
HEeHUs TemnepaTyp B Npouecce 00e3BOXMBAHUSA CBEXUX
n1o4oB MaHro. Ha paHHOM rpaduke nokasaHa pasHuua B
NPOAOIXNTENBHOCTM 006E€3BOXNBAHMS MIOL0B MaHro Npu
O[MHAKOBOM Teno NoABoae, ABYMS padHbiMU cnocobamum
BaKyYMHOU CYLUKW, YePHBIMWU IMHUSMW NOKa3aHbl MOMEHThI
OCTaHOBKWM rMpoLlecca 006e3BOXMBAHUA [0 3a4aHHOro
3HAYeHUs KOHEYHOro BAaroCoAepXaHus WMMEHHO Mpu
obesBoxumBaHum crnocodom HBC (25, 15 n 5%), yero
Henb3s caenatb npu crnocobe BCC.

B pesynbTrate nccnenoBaHuii COCTaBneHbl CPaBHUTENb-
Hble TabnuMubl coaepXaHus NMonesHbIX BELLLECTB N BUTAMU-
HOB B MCClleQyeMbIX MPOAYKTaXx, BbISIBNEHbl 3HEpPreTunye-
CKMe NpenMyLLEeCcTBa 1 NOIOXNTENbHOE BANGHNE HA CTPYK-
TYpy NMpoAyKTa HU3KOTEMMEPATYPHOM BaKYYMHOW CYLUKW.
[Mpwn NnpoBefeHUN CPaBHEHUS KQYECTBEHHbIX NoKasaTenemn
rOTOBbIX MULLEBLIX MPOAYKTOB Mocne 006e3BOXMBaHUSA
OblNI0 BLISB/IEHO, 4YTO ABa PaCCMOTPEHHbLIX crnocoba
BaKyyMHOM CYLLKM COMOCTaBUMbI Mexay cobor 1 3Hauu-
TenbHO addEKTUBHEE, YEM KOHBEKTMBHOE 006E€3BOXMBa-
Hue. NMo3TOMyY Mbl PELUMAN CPABHUTb HOBYIO TEXHOIOMMIO
HU3KOTEMMNepaTypPHOI BakyyMHOM CyLLKN (6e3 3amMopaxu-
BaHUS Cblpbsl) CPABHUTb C 0ObIYHO KOHBEKTUBHOW CYLLIKOW

Cyxoe BemiecTBO, %

Kusu ['onz (BakyyMHasi cyIka)

Kusu XeiiBop (BakyyMHas CYIIIKa)

Kusu o1 (koHBEKTHBHAs CYIIIKA)

Kusu XelBop/T (KOHBEKTHUBHAS CYIIIKA)
Kusu I'ona (ceipbe)

Kusu XeiiBop (ceipbe)

|

0

20 40 60 80 100

Puc. 5. CogepxxaHue cyxoro BeLecTBa B Cbipbe YU FOTOBOM NpoAyKTe (ppuricax) nio[0B KUBU, BbICYLLIEHHOM Pa3HbIMU BUAAMU CYLLUKUA
Fig. 5. Content of dry substances in raw materials and finished product (frips) of kiwi fruits dried by different types of drying
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Puc. 6. CogepxxaHune ButammHa C B Cbipbe Y rOTOBOM NnpoaykTe (ppuncax) niogos KNBU, BbICYLLIEHHOM Pa3HbIMU BUAAMU CYLUKA
Fig. 6. Content of vitamin C in raw matenials and finished product (frips) of kiwi fruits, dried by different types of drying
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Puc. 7. CopepxaHune caxapoB B Cbipbe N rOTOBOM npoaykTe (¢ppuncax) nnoaos KUBU, BbICYLLIEHHOM Pa3HbIMU BUAAMU CYLLUKA
Fig. 7. Sugar content in raw materials and finished product (frips) of kiwi fruits dried by different types of drying

(cywka ropsiyMm BO3AYyXOM), TaK Kak MMEHHO Mpu 3Tux
BMOAX CYLLUKM BO3MOXHO He LJOBOAMTb NPOAYKT A0 BbICOKOM
cTeneHn 06e3BOXMBaHUS.

B npouecce cywku ygansaertcsd Bnara n NpoaykT CTaHo-
BUTCS 60ee KOHLLEHTPUPOBAHHBIM, MO3TOMY COAEPXaHNE
BCEX BMOXMMUYECKUX MOoKasaTenern KkayecTsa yBeNMYMBa-
€TCS eCTECTBEHHbIM 06pa3oM. Tak, B CbIpbIX MioAax KMBU
COAEPXUTCSA 12,9-13,7% Cyxoro BELLLEeCTBA.
KOHBEKTUBHYIO 1 BaKyyMHYIO CyLLKy ©6€3 3aMOopaxmnBaHus
CbIpbsi 0OBOAUAM OO COAEPXaHUS CyXOro BELLECTBa Ha
ypoBHe 82,3-86,8% (puc. 5).

Mpwn BbIOOPE OOBLEKTOB MCCNELOBAHWNA B MEPBYIO O4e-
penb Y4nTbIBAKOT COOEPXKAHNE B UCXOOHOM Chlipbe BUTAMMU-
Ha C n roToBbIx ppuncax. MNMony4yeHHble aKCnepruMeHTab-
HbIM MYTEM MOKa3aTeNn KayecTBa BbICYLUEHHbLIX N CBEXMNX
NPOAYKTOB NPEACTaB/EHbI HA PUCYHKE 6.

CpaBHMBas MoOy4yeHHble AaHHblE, cnenyeT OTMEeTUThb,
4YTO HOBas TEXHOMOIrUS CYLIKM — HU3KOoTeMnepaTypHas
BaKyyMHas cyllka, nydwe coxpaHseT ButamumH C. Tak B

dpurncax n3 xenTblx NIOLOB KMBK copTa ong, BbiCyLleH-
HbIX BakyyMHOWM CyLIKOW ©e3 3aMopaxuBaHUs Cbipbs,
copepxaHune ButammHa C 6bin1o Bbilwe Ha 18,6 mr/100 T,
yemM y GOpPUNCOB, BbICYLLIEHHbIX KOHBEKTMBHOWM CYLLUKOW.
Takke n y dpuncoB n3 naonoB 3e€NEeHOro KMBM copTta
XenBopa nNpuv HU3KOTEMNEPATypPHOW BaKyyMHOW CyLUKe
BuTammnHa C 66110 6onblue Ha 87,8 mr/100 r, 4em nNpu KOH-
BEKTVBHOM CYLLKE.

Mcxops 13 akcnepuMeHTalbHbIX AaHHbIX (puc. 7), ycTa-
HOBJIEHO, YTO caxapa XOPOLUO COXpaHsoTcs npu obenx
BMOax CyLLK1. HoBas TEXHONMOrmsi CyLLKM — HA3KOTEMMEPATYp-
Hasi BaKyyMHas CyLLIKa UMEET TEHAEHLMIO MO JyyLLIeMy COXpa-
HEHUIO CaxapOB B rOTOBOM npoaykte. Tak, B ¢dpwuncax n3
XeNnTbIX NI0J0B KMBM copTa ['ong, BbICYLLEHHbIX BAKYYMHOMN
CyLUKOW 6e3 3amMopaxunBaHUs Cbipbsl, CyMMa caxapoB Oblna
BblLLE, YeM Yy HPUNCOB, BbICYLLUEHHbIX KOHBEKTUBHOM CYLLKOW,
Ha 1,6%. Takke n y GpuncoB 13 NioAOB 3€MEHOr0 KMBU
copTa XerBopna, nNpy BakyyMHOW CYLLIKE CyMMa caxapoB Obina
6onbLue Ha 1,53%, 4eM NpY KOHBEKTUBHOM CYLLIKE.
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Puc. 8. ConepxaHune caxapoB B Cbipbe N rOTOBOM NpoAykTe (¢ppuncax) nioaos KUBU, BbICYLLIEHHOM Pa3HbIMU BUAAMU CYLUKA
Fig. 8. Sugar content in raw materials and finished product (frips) of kiwi fruits dried by different types of drying



Puc. 9. BuewHuii Bug (ppurncos nionoB KUBN

coprta long, nosny4eHHbIX BaKyyMHOU CYLLIKOW

(cneBa) n KOHBEKTUBHOW CYLUKOW (cripaBa)

Fig. 9. Appearance of frips of Gold variety kiwi fruits obtained
by vacuum drying (left) and convective drying (right)
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HMU3KOTEMNEPATYPHOM BaKyyMHOM CYLUKM Mepepn KOHBeK-
TUBHOW, NO3TOMY ONS MOAy4eHuUst GPUNCOB PEKOMEHOY-
eTCd WCMOoNb30BaTb WMEHHO HU3KOTEMMEepPaTypPHYIO
BaKYYMHYIO CYLLIKY.

Ha ocHoBaHWM NPOBEAEHHbIX 3KCMEPUMEHTAbHbIX
nccnenoBaHuii U 06paboTKN MONYYEHHbIX Pe3ySibTaToB
coenaHbl cneayoLlme BbIBOAbI:

1. O6e3BoxmBaHue crnocodbom HBC nossonser nony-
YyaTb rOTOBbIE U3OENNS C 3a[aHHBIM KOHEYHbIM BJaroco-
OepXaHVeM, Npuyem nsgenme MoxeT OblTb U3 MHOFOKOM-
MOHEHTHOIO ChIPbSi.

2. MpopomxmMTensHOCTL npoLecca 006e3BOXMBAHUSA
cnoco6om HBC no cpaBHeHuio co cnocob6om BCC cokpa-
waetcsa npmbnuantensHo Ha 10-20% B 3aBMCUMOCTU OT
NPOoAyKTa, Npu 3TOM 3a CHET OTCYTCTBUS NpeaBapuUTesibHO-
ro 3amMOpaxvBaHUS yOeslbHble 3HepreTuyeckne 3aTparhbl
Ha CYLUKY MULLEBOro 0ObekTa NpennonoXmMTensHO MOryT
ObITb CHUXEHbI Ha 15-25%.

Kugu XeiiBopa

Brem=mii 1
50

Apovatr .~

Bxye Koncacrennns

~0~ BaKYYMHAf CYIKa

Puc. 10. lNMpogunorpamma pe3ysibTaToB OPraHO/IENTUYECKOI OLeHKM NI0Z0B kuBu copta Fong n XeiBopAa B kaYecTBe ChIpbs U B Ka4ye-

cTBe ¢pMHCOB, MOJTy4YEeHHbIX Pa3HbIMU BUAaMU CYLLKN

Fig. 10. Profilogram of the results of organoleptic evaluation of kiwi fruits of the Gold and Hayward varieties as raw materials and as frips

obtained by different types of drying

Mcxooa m3 Toro, 4TO NpU Cyllke coaepXaHue Cyxoro
BellecTBa B rOTOBOM MpPoOAyKTe yBennymnoce B 6,3 pasa,
cnegyeT OTMETUTb, YTO COAEPKAaHME HATPATOB B MOJyYEH-
HbIX dpuncax ObII0 HEBLICOKUM, YTO CBUAETENLCTBYET O
TOM, 4YTO NepepaboTka PAaCTUTESNILHOMO Cbipbsl, B TOM Y1CIE
1 Tennosas 06paboTka B BMAE CYLUKW, YMEHbLUAIOT coaep-
XaHne HuTpaTtoB (puc. 8). Mpu 3TOM BakyymHasi Cyluka
MeHbLLIE pa3pyLuana HATPaTbl, kak bonee waasauas.

OpraHonentmnyeckasi OueHKa pacTUTENbHOrO Cbipbs U
bpUNCoB, NOMYYEHHbIX U3 MIOA0B KMBM Pa3HbIMU BUAAMU
CYLLKM, nokasana, 4To GpuUnchbl, BbICYLLUEHHbIE BAKYYMHOM
CyLUKOM 6e3 3amMopaxuBaHUS CbIpbsi, 3HAYNTENIBHO Mpe-
BOCXOOAT PPUNChI, BbICYLLUEHHbIE KOHBEKTUBHOM CYLUKOM
rno Bcem nokasarenam (puc. 9-10).

CpaBHMBas opraHofienTuyeckme u OMOXMMUYEckme
rnokasaTtenun Kka4yecTtsa, cnefyet OoTMeTUTb NMPenMyLLecTsa

3. MNokazaTtenn kayectBa rOTOBOrO CYXOr0 MPOAYKTa,
BbICYLLEHHOr0 MNpeacTaBieHHbIMU crnocobamun, conocTa-
BUMbI, COAEPXaHNe BUTAMMHOB Y MUKPO3/IEMEHTOB HaxXo-
OWTCS Ha NOYTM OOUHAKOBOM YPOBHE, MO3TOMY NpU BbIGO-
pe Buaa CyLlku MOXHO pekomeHaoBaTtb crnocob HBC, kak
MEHEe SHEepPreTUYeCckn 3aTpaTHbIN.

4. Mo OCHOBHbIM BUMOXMMMYECKMM MOKa3aTensaM Kade-
CTBa HW3KOTEMMNepaTypHas BakyyMHas Cyllka MpeBOCXO-
OUT KOHBEKTMBHYIO NPW U3roTOBNEHUM PPUNCOB N3 PacTu-
TENbHOrO ChIpbS.

5. OpraHonentunyeckas oueHKa pacTUTeNbHOrO Cbipbs U
dpuNCcoB, NONlyYEHHbIX U3 MIOAOB KMBU PasHbIMU BUAAMMU
CYLLKMW, NoKasana, 4To GpUnchl, BbICYLLEHHbIX HA3KOTEMIE-
paTypHOM BaKyyMHOM CyLIKOW (6e3 3amMopaxuBaHus
Cbipbsl), 3HAYUTENBHO MNPEBOCXOAAT (PPUNCHI, BbICYLLEH-
Hble KOHBEKTMBHOW CYLLIKOM MO BCEM NOKa3aTensMm.
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C uenblo pacluMpeHUss acCOPTUMEHTa NPOAYKTOB MUTaHMA ANA dKuna-
xen MexpyHapogHow kocmuyeckon ctaHumm (MCK) npoBeaeHbl nccnepoBaHus cnewnm-
¢mkn pa3paboTku HaTyparnbHbIX BKYCOBbIX OBOLUHbIX A06aBOK B BuAe Mopoluka Ans
6ntoa cydbnumaumoHHow cyluku. Lienb — oueHUTL HOBbIe rMGpnALI GPOKKONYK B KayecTBe
Cbipbs A4Ns NPOU3BOACTBA HaTypasibHbIX BKYCOBbIX OBOLHbIX A06aBOK B BUAe NOPOLL-
Ka ansa 6nog cy6rnMMaLMOHHON CYLIKM MOBLILEHHON MULLEBOW LIEHHOCTU M BbICOKOM
CTeneHn roTOBHOCTU K ynoTpebneHuto, B TOM YUCNEe KOMMNOHEHTOB AeTCKOro, AneTnye-
CKOFO MUTaHUSl U NUTaHUA KOCMOHABTOB.

O6bekTamu nccnegoBaHUsa CNyXunm 6 HoBbIX rm6-
punoB 6pokkonu (2 rubpuaa ote4ecTBEHHOW U 4 — 3apyOEKHON CeneKkuum).

Y oTteuyecTBeHHbIX rmbpupoB Fi (Oetckun penukatec, Mauo) cpeapHee
coaepxaHue BuTaMmHa C B HaTypanbHbIX BKYCOBbIX OBOLHbIX AoGaBkax B Buae cy6-
NMMUPOBAHHOIO MOPOLLKA BbICOKOW CTENEHN FOTOBHOCTM K ynoTpednexuto 6bino B 1,66
pas3a Bbiwe, YeM y 3apybexHbix rubpuaos. Hanbonee BbICOkOe coaepxaHue BUTaMUHA
C 6bINo0 oTMe4YeHOo y oTeyecTBeHHoro rubpuga Fi [etckuin penukatec 419,4 mr%. -
KapOTUH Iy4lle BCEro COXpaHANcA B oTeyecTBEHHbIX rmbpupax Fq [leTckuin genukatec
(2,58 mr%), F1 Mauo (2,56 Mr%), a Takxe 3apybexHom F; BataBus (2,52 mr%). Cymma
caxapoB B HaTypamnbHbIX BKYCOBbIX OBOLYHbIX AoGaBKax B BuAe CyGNMMMUPOBaHHOIO
nopoluka B cpefHeM Obina Bbille Yy oTe4ecTBEHHbIX rmbpugos B 1,17 pas, yem y uHo-
cTpaHHbIx. Mpu 3aTOM oTAENbHbIE 3apybexHble FTMOpPUALI NOKa3anu BbICOKUIA YPOBEHb
HakonneHus. Tak Habonbluee HakonneHne cymMMbl caxapoB 6bino y rubpuaa Fq Jlopp
(12,85%). Buicokuit ypoBeHb cofepXaHUA CYMMbl caxapoB Obin OTMeYEH TaKkke y ruo-
pupoB Fy Mayo (12,84%) n Fq Oetckun penukartec (11,63%). MeHblue Bcex HUTpaToB
Hakannusan rbpua F; ®uecta (77,1 mr/kr). Mo opraHomenTUYECKMM MoOKa3aTensm
BblfeneH oTteyecTBeHHbIN rmbpua Fi [eTtckmin genukatec. Boicokue opraHonentuuye-
CKMe nokasaTenu Takxke ObliM OTMeYeHbl y oTeyecTBeHHoro rubpuaa F1 Mavo u 3apy-
6exHoro ruopuaa F1 BataBus.

oBOLLU, BPOKKOSU, TEXHONOTMU, CYGNMMaLMOHHAnA CYLUKa, paLUOHbl MMTAaHUS KOCMOHAB-
TOB, Ka4eCcTBO, OMOXMMUYECKUI cOoCcTaB, 6e30NacHOCTb

In order to expand the range of food products for the crews of the
International Space Station (ISS), studies have been conducted on the specifics of
developing natural flavoring vegetable additives in the form of powder for freeze-dried
dishes.

The aim is to evaluate new broccoli hybrids as raw materials for the production of nat-
ural flavoring vegetable additives in the form of powder for freeze-dried dishes of
increased nutritional value and high degree of readiness for consumption, including
components of children's, dietary and cosmonaut nutrition.

The objects of the study were 6 new broccoli hybrids (2 hybrids of domestic
and 4 of foreign breeding).

In domestic hybrids F1 (Detskiy delikates, Macho), the average vitamin C con-
tent in natural flavoring vegetable additives in the form of freeze-dried powder of a high
degree of readiness for consumption was 1.66 times higher than in foreign hybrids. The
highest vitamin C content was noted in the domestic hybrid children's delicacy 419.4
mg%. B-carotene was best preserved in the hybrids F1 Detskiy delikates (2.58 mg%), F1
Macho (2.56 mg%), as well as in the hybrid F4 Batavia (2.52 mg%). The amount of sug-
ars in natural flavoring vegetable additives in the form of freeze-dried powder was on
average 1.17 times higher in domestic hybrids than in foreign ones. At the same time,
some foreign hybrids showed a high level of accumulation. So the largest accumulation
of the sum of sugars was in the F1 Lord (12.85%). A high level of sugar content was also
observed in F1 Macho (12.84%) and F1 Detskiy delikates (11.63%). The F1 Fiesta accumu-
lated the least nitrates (77.1 mg/kg). According to organoleptic indicators, the F1 Detskiy
delikates has been identified. High organoleptic indices were also noted in the F1 Macho
and the F; Batavia.

vegetables, broccoli, technologies, freeze-drying, astronauts diets, quality, biochemical
composition, safety
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aspaboTka cbanaHCUPOBAHHOIO paLMoHa NUTaHUS

019 KOCMOHaBTOB Oblnia He06xoaMMa NMpY NIAHNPO-
BaHMM NEPBbIX KOCMUYECKMX MONETOB C y4aCTUEM YesnoBe-
ka. B nonetax l0.A. MarapuHa Ha kopabne «BocTok-1» u
I.C. TutoBa Ha Kopabne «BocTok-2» Oblna nosyvyeHa
MHpOopMauuMs 0 BO3SMOXHOCTU NpuemMa nuLim 4enoBEKOM B
opbuTtansHoM nonete. KOCMOHaBTbI HE OTMevanu npo-
©51eM C NpMemMoM UCMbITbIBABLLMX NPOAYKTOB. Kpome Toro,
He Obl10 0B6HAPY>XEHO U3MEHEHWUIM K CEHCOPHOWM YyBCTBU-
TenbHOCTU (Bkycy) [1]. B paumoH Bxoounu MsacHble 61043,
caHOBMYK, KOHOUTEPCKNE n3nenus, xnebd n ceexme Gpyk-
Thl, @ TaKXe Xnakue 1 nopeobpasHbie NPOAYKTLI B anioMu-
HMeBbIX TyH6ax. BeCcb CyTOYHbIM PALMOH NUTaHUS ObiN pas-
OerneH Ha YeTblpe npuemMa.

Tem He MeHee, CTano O4YEBUAHbLIM, YTO UCMOMb3yemas
cucTema MMeeT psaf HepocTaTkoB. Hanbonee 3aMeTHbIMU
M3 HUX SBNSIIOTCA OrpaHMYeHHble CPOKU XPaHEHUs Ha
3emne (5-6 gHen B OXNaXAEHHOM COCTOSIHUW) U BPeEMS
TPaHCNOPTUPOBKM 1 Nonete 6e3 xonoauneHuka. ng non-
rmx NONeToB TpeboBanacbk COBEPLUEHHO Apyras aAneTa.

B 1971 roay 6b110 3aBepLUeHO uccnenoBaHue GUsno-
NIOrO-rMrMeHNYeckoro 060CHOBaHMS paLMoHa MUTaHKUS,
OCHOBAHHOI0 Ha Cy6IMMMPOBAHHbIX NMPoAyKTax, Oas KOoc-
MOHaBTOB, BbIMOHAOLLMX OANTENbHbIE NONEeThl, NPOAOI-
XUTeNbHOCTbIO HBonee Tpex mMecsueB. bnarogaps cybnu-
MaLMN MOXHO MOJy4UTb MPOAYKTbl C BbICOKMMWU OpPraHo-
NenTUYECKMMU XapakTepucTnukamu: LBeTa, BKyca 1 3ana-
xa. [0ToBbIE NPOAYKTHI (Cynbl, BTOPbIE 61042 C rapHUPOM
M MSICOM, HamnuTKu, MOJIOKO), MPUrOTOBNIEHHbIE METOLAOM
cybnmauumn, Moryt xpaHutbes nonro (9-12 mecsiues).
Mocne BOCCTaHOBNEHMS BOAbl MPOAYKTbI FOTOBbI K YMO-
TpebneHnio HeENOCPEACTBEHHO N3 YNaKOBKM. OTO BKJIOYa-
J1I0 UCMOJIb30BaHME FOPSAYEN N XONOOHOM BOAObl, KOTOPLIE
OblNI BOCCTAHOBJIEHbI C MOMOLLBIO CNeunanbHOM YyCTaHOB-
K1, co3aaHHon n3 atmocdepHor snaru. 1o 90 cyTtok Takme
pauMOoHbl OblIN YCNELWHO UCMNOJIb30BaHbl B MakeTe Kopaob-
na «Caniot». MiccnenoBaHns, HanpaB/IEHHbIE HA U3MEHEe-
HME PALMOHOB MUTAHUS B LIENSX YCKOPEHMS ajanTauuu
opraHuama K ycrioB1MsIM HEBECOMOCTU, OblN NPOBEAEHbI C
Y4€TOM pPEe3YNbTAaTOB OLEHKU DUINONOrO-TUrMEHNYECKNX
pPauMoOHOB NUTaHUSA ONa akmnaxen MexayHapoaHol Koc-
Muyeckon ctaHummn (MKC), 0606LLeHms onbiTa obecneye-
HUS NUTAHMEM 3KUMNaXer B NpeablioyLiyx KOCMUYECKUX
noneTax, a Takke yyeta 0COOEHHOCTEN XN3HEeAEeATENbHO-
CTu akmnaxen [1].

MpoaykTbl MUTaAHUS AOJIKHbI COXPaHATb CBOIO Kaye-
CTBEHHOCTb MpPW XpaHeHnn B kabrHe kopabnsg npu TemMne-
paType Bo3ayLuHon cpeabl +20...+25°C, NoCKOsNbKy Takas
Temnepartypa 3HaYNTENbHO OrpaHMYMBaAET aCCOPTUMEHT.
Ona aTux ycnoBuii cKOpOMopTALWMECS NPOAYKTbl U TOTO-
Bble 6noaa HenpurogHel. MNuwa gomkHa OblITb CbeaeHa
HenocpencTBEHHO U3 YMakOBKW, HE NMoABeprascb OOMOos-
HUTENbHOM KyNHapHo obpaboTke [2].

MpoAaykTbl 4OCTABAAIOT HAa BOPT KOPabNA UM CTAHLUMK B
Buae koHcepsoB (100 n 250 r) B antoMMHMEBLIX BaHKax,
TyGax M BakKyyMHbIX MJEHOYHbIX nakeTax. locnepHue
COCTaBNAIOT OCHOBHYIO 4acCTb pauuoHa. TyObl, nnm owu-
O04YHO HasblBaeMble «TIOUKM», OABHO HE WCMOJb3YTCS
13-32 TOr0, YTO OHW CANLLKOM 6OnbLUNE U HeyOoOHbl Ans
XpaHeHus B KOHTerHepax. Cenyac B HMX YMakOBbIBAKOT
TONIbKO «PYCCKYIO ropyuLy», Mepn, S0J104HO-KIIOKBEHHYIO
npunpasy 1 TOMaTHO-OBOLLHOM coyc [3].

[na npooykToB NUTaHUS KOCMOHABTOB MPEAbABNAIOTCA
cnenyowme oba3atenbHble TPeOOBaHUS:

1. AnnTensHbli CPOK XPaHeHUs, Tak Kak B KOCMOCE HeT
XONOANNBHMKOB UM MOPO3UJIbHBLIX KaMep, NO3TOMY Npo-
OYKTbl MUTAHUSA HE JOMKHbI OblITb CKOPONOPTALLMMUCS.

2. Bbicokas aHepreTmnyeckasa n nuratenbHasg LEeHHOCTb
npoayktoB. Kocmuyeckass efa AofkHa ObiTb BKYCHOW W
nonesHou, obecneynBaTb 4OCTATOYHOE KOJIMYECTBO SHEP-
KN U NUTaTENbHbIX BELLLECTB A9 NoAnepXaHns 340P0BbS
aKMnaxa, HO NPY 3TOM 3KUMaX HE AO0JIKEH NMONpPaBisaTbCS.

3. MyHMManbHbI BEC 1 0OBbEM.

4. YCTONYMBOCTb K MEXaHNYECKUM BO3OENCTBUSAM N BO3-
OENCTBUIO OKpyXatoLeln cpefpbl, Tak Kak B YCIIOBUAX KOC-
MOCa BO3MOXHbl Neperpyskn no AaBfEHUNI0 U H4acTo 3KC-
TpemMarsibHbl€ YCIOBUS.

5. PasHoob6pa3ue.

6. Bkyc.

Taknm 06pas3om, nuula AosixHa ObiTb 6orata BUTaMMHa-
MU 1 MUKPOINEMEHTaMM, Y4TOObI NoaoaepXmBatb GuUanye-
ckyto dopmy yenoeka [4]. Ega, ¢ Apyror CTOPOHbI, OO/MKHA
ObITb BKYCHOW, MPVBLIYHOM U pa3HOOBpa3Hon, 4Tobbl Cro-
COBCTBOBATb MCUXMYECKOMY 3[00POBbIO, MOTOMY YTO Yesno-
BEK HE MOXET NONy4UTb MO3UTUBHbBIE SMOLMN, KOTOPbIE Tak
HeobXoauMbI, €CNIN OH €CT TOJIbKO 300POBYIO U cOanaHcu-
POBaHHYIO NKLLy. OTO 0OCOHOEHHO BEPHO B YC/IOBUSX OFPaHU-
YEeHHOro NPOCTPaHCTBA B KOCMNYECKOM NOnéETe [5].

Ha MexayHapoHOW KOCMMYECKOW CTaHLUMM ECTb OKOJ0
300 HavmeHOBaHWI NPOAYKTOB MUTAHUS AN KOCMOHaB-
TOB. KOCMOHaBTbl nMUTalOTCS 4YeTblpe pas3a B AEHb: Tpu
OCHOBHbIX MpUEMa NN N OOVH LOMNOSIHUTENbHbBIN NMOCe
CJ/TIOXHbIX 3KCNEPUMEHTOB WM TPEHUPOBOK. PaumoH
COCTOMT M3 NPOAYKTOB M HAMUTKOB, KOTOPbIE CneLmnanbHO
ynakoBaHbl, HTOObI COOTBETCTBOBATbL TPEOOBAHUSAM KOCMU-
4yeckoro nuTaHua. Bpaum n 6nonoru onpenensoT, CKObKO
Makpo- 1 MUKPO3NIEMEHTOB, XUPOB, YrNeBOLOB N OENKOB
NOMKHO ObITb B Kaxaor nopumn. Kpome Toro, oHn npose-
PSIOT TOBapbl Ha Hanuyue NecTUUUAOB, CONen TaXenblX
MeTannoB 1 Apyrux BpeaHbix BewecTs. KOCMOHaBThbI Oue-
HUBAIOT NPOAYKTbI MUTAHUSA NEPeL UX BKIIIOYEHNEM B MEHIO
KOCMMYECKOro kopabns.

PaumoH akmnaxa CoCToUT N3 MHOXECTBa CybnMMMpoBaH-
HOWM ML, OTO 03HAYAET, YTO KaLlwn, Cyrbl, TBOPOT, rAPHUPbI,
OBOLLHbIE W MIOAOBO-AroAHble 6M0Aa rOTOBAT TaK Xe, Kak
00ObI4YHO, a 3aTeM OXJTXAAI0T 1 3aMopaxmBaloT. [locne 3amo-
paxnBaHus 6nioga NogorpeBatoT U CyLlaT B BakyyMe B Teye-
Hue 18-32 u. B npouecce cybnumaumm nep, He NnpeBpaLLaeT-
C4 B BOLY, a Cpagy ncnapsaetcs. IT0T MeTo, coxpaHsaeT 97 %
XN3HEHHO BaXHbIX MUTATENbHbIX BELLECTB; KPOME TOro, OH
NO3BONSET YMEHbLUUTbL MaccCy rotoBoro 6mopa o 70% wm
NPOOJINTbL CPOK XpaHeHus Ao 10 neT. Skmnaxy NPoCTO HY>XKHO
N006aBnTb BOOpI, HTOObI CbECTb 3TY MULLLY.

Y10o6bI N36exaTh AeduunTa BATAMUHOB, MUKPOINIEMEH-
TOB WM KJETYaTKM B pPaLMOHE KOCMOHABTOB B YC/IOBUSIX
npennosaraemMoro rnoBbILLEHHOIo0 pacxoaa BUTaMUHOB U3-
3a cTpecc-hakTopoB noneta, Heob6xooMMO BKJOYaATb
Nosie3Hble OBOLLM 1 NNI0A0BO-AroAHble NPOAYKThI.

Ha ocHoBe Hay4yHbIX JOCTUXEHUI B 06/1acTV KOCMUYe-
CKOro nuUTaHuW§ y4YeHble paspabaTbiBalOT creuuvanbHble
nuLeBbIE NPOAYKTHI AN KOCMOHaBToB [6-9]. Kpome Toro,
paspabaTbiBalOTCS U BKJIIOYAIOTCS B PALMOHbI MNTaHUS KOC-
MOHaBTOB HOBbl€ BMAbl MPOAYKTOB, B TOM 4ucrie npodu-
NaKkTN4eCKON PagnonpoTEKTOPHONM HanpasneHHocTn [10].
MnweBble NPOAyKTbl, NpeaHa3Ha4YeHHble O71I9 KOCMOHaB-



TOB, MPOU3BOAAT TOJILKO C MCMONIb30BAHNEM OTEYECTBEH-
HbIX MIHHOBALMOHHbIX TEXHOOMMIA, pa3pabOoTaHHbIX creuu-
anbHO 019 9KMMNaXeWn KOCMUYECKUX akcneamumii. x npo-
M3BOOAT TONIbKO M3 CaMOro Ka4eCTBEHHOr0 HaTypasnbHOro
CbIpbsi, OHM HE coaepXaT MCKYCCTBEHHbIX 3aryCcTutenen,
apomMaTtm3aTtopoB, CTabunm3aTopoB, KOHCEPBAHTOB, Kpa-
cutenen nnn MMO. MNMpoaykTsbl NUTaHNs Ansi KOCMOHaBTOB
He3aMeHVMbI A5 NOAAEPXKAHUS aKTUBHOM XU3HeaeaTeNb-
HOCTW B HECTaHOAPTHbLIX YCOBUSX U MPU MOBbILLEHHbIX
Harpyskax Ha OpraHm3m 4YesnoBeka B KOCMOCE, NMOCKOJbKY
OHV VIMEIOT BbICOKYIO NMUTATENbHYIO LLEHHOCTb.

ObGecneyeHre aKMNaxXen NMUIOTUPYEMbBIX KOCMUYECKMNX
annapaTtoB KayeCTBEHHOW, cOanaHCUPOBaHHOW nuLLen
DNS ONINTENBHOIO XPaHEeHUS ABNSETCS OOHON N3 OCHOBHbIX
3aja4y NporpamMmbl AanbHENLLEero OCBOEHNA KOCMNUYECKOrO
MPOCTPaHCTBA. 3Ha4YMTeNbHAA YacTb pPaunoHa KOCMOHaB-
TOB cocTomT 13 osollen [11]. Kak npaBmno, paunoH nuta-
HUS 3aBUCUT OT TEXHUYECKMX BO3MOXHOCTEN NUIOTUPYeE-
MbIX KOCMUYECKMX Kopabnen n opobuTanbHbIX CTaHLMA. ITO
CBf13aHO C TeM, 4YTO KOCMUYECKME annapaTtbl UMEKT orpa-
HUYEHHbIN 0ObEM U NMOTPeONEHNE SHEPrun, YTO 3aTpyn-
HAEeT CcOo34aHMe ONTUMASIbHbIX YCIOBUIA O XPaHEHUS U
NPUroTOBMIEHMS MULLU. DTUM OOBACHAIOTCH OrpaHNYeHUs
Ha WCMNONb30BaHME Pa3fINYHbIX MPOAYKTOB U O0BOJIbHO
XecTkne TpeboBaHUS K MPOAYyKTaM, NpeaHasHayYeHHbIM
ONs NTaHMs KOCMOHAaBTOB.

WccnepoBaHne cneundunky NpomM3BOACTBA HaTypalb-
HbIX BKYCOBbIX OBOLLHbIX 4006aBOK B BUAE MOPOLLKA A1
61100 cybnMMaLnoHHOW cyLku Obl1o NpoBeaeHO ANs pac-
LUMPEHUST aCCOPTUMEHTA NMPOAYKTOB MUTAHUS, JOCTYMHbIX
akunaxam MKC.

Llenb nccnepoBaHus cocTosna B TOM, YTOObl OLEHUTb
HOBble rMOpMabl BPOKKOAM B KayecTBe Cbipbsa OAS MNpo-
M3BOACTBA HaTypasibHbIX BKYCOBbLIX OBOLLHbLIX A06aBOK B
BMAE nopollka CyenMMaunOHHOM CYLUKN C MOBbILLIEHHOM
MULLLEEBON LIEHHOCTbIO U BbICOKOW FOTOBHOCTLIO K YrOTpeo-
NeHno. DTO BK/IOYAET B CEOSA KOMMOHEHTbI MUTAHUS NS
KOCMOHaBTOB.

MccnepoBanua nposogunu B 2022-2023 ropax.
Cy6n1MaLMOoHHYI0 CYLLKY NpoBOAvAn BO Bcepoccuinckom
Hay4YHO-MCCNeaoBaTENbCKOM MWHCTUTYTE XONOLANIIbHOWN
npoMbIlWNeHHOCTN — dunmnan PrbHY «PHLL nuweBbix
cuctem um. B.M. Nopb6atosa» PAH. BbipalimBaHmne cbipbs
1 NPOBEAEHNE BCEX BUOOB aHanM30B — BO Bcepoccuniickom
Hay4YHO-MCCNefoBaTENbCKOM MHCTUTYTE OBOLLEBOACTBA —
dunnan depepanbHOro rocyaapCTBEHHOrO OIOAXETHOrO
Hay4yHOro ydpexnaeHus «dPepepanbHblii HayyHbIA LEHTP
oBoLleBoacTBa». OObeKTOM nccnegoBaHns Obiiv 6 HOBbIX
F1 rmbpunaoB 6pOKKONM (2 0TeHECTBEHHOM 1 4 3apyOexHom
cenekuunm).

Bpokkonu - ogHONEeTHee OBOLLHOE pacTeHue, OYeHb
nonesHoe, Tak kKak MMEET BbICOKOE coAepXaHue Genka,
BUTAMUHOB U MUKPOHYTPUEHTOB. B 60NbLUMHCTBE pa3Bu-
ThIX CTPaH BbIpaLLMBAETCs B 3HAYUTENbHbIX 06bemMax. B
Poccun noka 3aHumaeTr Hebonbwuve nnowaau. B
[ocpeecTpe cenekuuoHHbIX AOCTMXeHun Ha 2023 rop
6pokkonun npeactaeneHa 11 coptamu n 48 rubpmnaoamm Fr,
NnpenMyLLIEecCTBEHHO 3apybexHol cenekumn. Ona Hawmx
nccnegoBaHMini Mbl oTobpanu 2 rmbpuaa Fi oTedyecTBeH-
HOV 1 4 — 3apyBOexHON cenekLmn, caMmble pacnpoCTpaHeH-
Hble B HaLLEW 30He, UMEIOLLMECS B CBODOAHOM nNpoaaxe.

F1 JeTckuii penukartec — paHHecnenbii rmépug 6pok-
konu cenekuum «0O00 Arpodupma lMowuck». Monoska cpen-
Hero pasmepa, aIMnTu4ecKasl, cepo-3enéHas, cpeaHemn
MAOTHOCTU, C KPOWLUMMU JINCTbSIMU, MenkobyrpucTas.
BTopuyHble ronoskm oTCyTCTBYIOT. Macca ronosku — o 0,8
Kr. Bkyc xopowuunii.

F1 Mauo - cpegHepaHHuii rmnopua, 6POKKONN cenexkumm
000 «CenekunoHHas dpupma NaBpui». Fonoska cpegHero
pasmepa, OKpyrio-nnockas, 3efieHas, nnoTHas, C Kpoto-
wmmMm nuctbamm. Macca ronosku 0,3 kr. BKyC OTAINYHBIN.

F1 Araccu - nosgHecnenbii rmbpun cenekuym RIJK
ZWAAN ZAADTEELT EN ZAADHANDEL B.V. lNonoBka cpef-
Hero paamepa, OKpyrmo-niockas, cepo-3efieHas, cpenHe-
oyrpucTas, nnoTHasi, BTOPMUYHbIE TOJIOBKU WMETCS.
Macca ronosku oo 0,7 kr.

F1 BaTtaBua - cpeaHecnensin rmépua cenekumm BEJO
ZADEN B.V. l'onoBka okpyrnas, cepo-3eneHasi, Menkooyr-
pucTasl, NnoTHas, BTOPUYHbIE TONOBKM MmetoTes. Macca
ronosku 0,7 kr. BKyc oTnn4HbIN.

Fi1 Jlopa -~ nosgHecnensin rnbpua  cenekuum
MONSANTO HOLLAND B. V. NonoBka 6onbluasi, OKpyrio-
nnaockasi, CBeTno-3efneHas, naoTHas, 6e3 KpowLIUX NMNCTb-
eB, maccon 0,8-1,2 kr. BKyC oTnn4HbIN. YpoxanHocTb 2,7
Kr/m2,

F1 ®uecTta - cpepHepaHHuii rmbpuna BEJO ZADEN B.V.
[onoBka cpenHero pasmepa, oKpyrfio-niaockas 4o OKpyr-
JIOW, 4YaCTMYHO NOKpPbITasl, TEMHO-3e/eHast, NNoTHas, cpe-
HebyrpucTtasa. LleHHoOCTb rMbpupa: BbiCOKas MNOTHOCTb
rofIoBKW, OTNIMYHBLIA BKYCOBbIE KayecTBa, YCTOMYMBOCTb K
dy3apmMo3HOMY YBSOAHUIO.

Bce rmbpuapl 6pokkonn Oblan BbipallleHbl Ha OMbITHOM
yyactke BHUNO — punnane ®reHY ®OHLO, pacnonoxeH-
HOM B LIEHTpanbHOM Yactn MockBopeukon normebl. Noysa
OMbITHOrO y4acTka OTHOCUTCS K TUMY aitoBUanbHbIX JTyro-
BbIX HACbILLIEHHbIX MOYB, CPEAHECYT IMHUCTAs, OKYNbTYpPeH-
Has, BlaroemMkasi, MMeeT BblCOKMA YPOBEHb €CTECTBEHHO-
ro nnomopoaus. Cxema Bbicadkm paccagbl KanycThbl
6pokkonu: 70x40 cm. OTOOP CTaHAAPTHOW NPOAYKLUMM AN
npoBeaeHns OMbITOB NPOBOAVAN B COOTBETCTBMMU C TPebO-
BaHusmum TOCT 33854-2016 «Kanycta 6pokkonn ceexas.
TexHn4yeckne ycnosus».

Cyxoe BeuwecTtBo onpegensann no FOCT 28561-90
nyTem BbICYyLLMBaHUS HaBeckn npu Temnepatype 105°C oo
nosIBIEHNA NOCTOAHHOW Maccbl; ButammH C — no FOCT
24556-89 nytem ero akCTparmpoBaHUs PacTBOPOM COSS-
HOW KUCNOThl C NOCNEAYOWMM BU3YyasbHbIM TUTPOBAHNEM;
caxapa—no NOCT 8756.13-87, ocHOBaHHOM Ha CMOCOBHO-
CTU KapOOHUIbHbBIX FPYMM caxapoB BOCCTaHaBNMBaTb B
uenoyHom cpege okeng megu (1) no okcnaga meaum (Il); HUT-
patbl — no FTOCT 29270-95 MOHOMETPUYECKUM METOOOM.
OpraHonentuyeckme ceorictea — no NOCT 8756.1-2017
«[MpoaykTbl NepepaboTkn PYKTOB, OBOLLUEN U FPUOOB.
MeToapl onpegeneHns opraHoNenTUYEeCKUX nokasaTenen,
MacCOBOM [0 COCTaBHbIX YacTel, MacCCbl HETTO Wan
obbema».

TexHonornyeckass cxema MNpPOM3BOACTBA HaATypasbHbIX
BKYCOBbIX OBOLLHbIX JOOaBOK B BUAE CYOAMMMPOBAHHOIO
nopoLuka n3 BPOKKONN COCTOsANA U3 CNeayoLWmMx 3Tanos:
MoOWKa, MHcNekuus, GnaHwmnpoBaHMe, roMOreHn3aums,
3aMopaxuBaHue, cyllka, dacoBka B CTek/sHHble GaHKK
BMeECTUMOCTbIO 250 cm?, ykynopka.

Moliky GPOKKONN MPOBOAVAN BPYYHYIO MO, NPOTOYHOM
BOZOW 1 pa3gensanu Ha couBeTus. B npouecce nHcnekumn



yoansanu couBeTust C Npu3HakamMm nopaxxeHuUs HACEKOMbI-
MU nnn 6onesHamu. Nocne aToro KOHAULMOHHbIE COLIBE-
TWS ONYCKaan B KUMNSLLYIO BOAY W GNaHLIMPOBanu 5 MUHYT.
O6paBanu xonogHom Boaon (temnepartypa 0°C) 1 gasanu
cTeyb. [Ansg [OCTUXKEHUS MOMHOM rOMOreHmM3aummn npoaykK-
Ta UCnonb30oBanu pyyHor neHaep. lMocne yero npuctyna-
JIN HENOCPEACTBEHHO K CYLLKE (3amMopaxvBaHue, NepBuy-
Has cylwika, BTOpuyHas cywka). CBC (cybnMmaumoHHas
BaKyyMHas CyLlKa) NPOBOANIN HA NabopaTOPHOM YCTaHOB-
ke pupmbl Hetosice (JaHns). BeicylweHHbI npoaykT paco-
Basn B CTEKNIIHHbIE 6GaHKM BMEeCTUMOCTbIo 250 cM® 1 nnoT-
HO 3aKkpblBanu.

Ona TexHONnornyeckom OLLEHKM HOBbIX FMOpMOOB
OPOKKONN Ha NPUroAHOCTb B Ka4eCTBe Chipbs A1 Npo-
M3BOACTBA HaTypasibHbIX BKYCOBbIX OBOLLHbIX J06aBOK
B BuAe nopoluka ans 6104 ¢ NoBblLLEHHOW NMULLEBOWN
LLEHHOCTbIO M BbICOKOW FOTOBHOCTbIO K YyNOTpebneHuio,
B TOM 4YuMc/e ANs NMTaHUsg KOCMOHaBTOB Oblnla BbiOpaHa
TexHonorus cybnmmMmaunoHHOM BakyyMHOW CYLLIKW.

B pe3ynbTtate yoaneHus Bnarv B NpoOLECCE CYLIKU
NPOAYKT CTAHOBUTCS 60siee KOHLEHTPUPOBAHHbBIM, 4TO
ecTecTBeHHbIM 06pa3oM MNPUBOAUT K YBENIMYEHUIO
cozepxaHua Bcex BMoxXmMmMmnyeckmnx nokasartenen kaye-
cTtBa. HaTypanbHble BKYCOBble OBOLLHble A06aBkU B
BMae cy6MMMPOBAHHOIO NOPOLLKA BbICOKO FOTOBHO-
CTU K ynoTpebeHnto, Noly4eHHble U3 HOBbIX TMOPNA0B
OpPOKKONN, UMEeNn coaepXxaHne Cyxux BelecTB B Aua-
naszoHe oT 91 0o 93 %. BTM YypPOBHU ObIIN JOCTUIHYTHI
6narogaps WOEHTUYHOMY CNoCOoOYy MPUrOTOBNEHUSA U
YCNOBUSAM NPUTOTOBNIEHUS.

Bpokkonu — nonesHbln 0BOLL, 6oraTblii BATAMUHAMMU,
KNieTyaTKkon, Makpo- U MUKpoanemMeHTamu, obnagaer
NMPOTUBOPAKOBbLIMM CBOWCTBaAMM, MOBbILLAET MMMYHU-
TeT, MPENATCTBYET HAKOMJEHUIO XONIECTEPUHA U BbIBO-
ONT TXenble MeTasfbl N3 opraHmama. MHorme aBsTopsbl
OTMevaloT BbICOKYIO KOHUeHTpauuio ButamuHa C B
ronoekax 6pokkonun, koTopas cocTtaBndetr 82-140
Mr/100 r [12]. B Hawux nccnenoBaHnsax npu BbipaLlin-
BaHWM TONIOBOK GPOKKONM Ha anntoBManbHbIX NYroBbIX
noyBax 3aMOCKBOPELKON NOVMbI COAepXaHne BUTamMu-
Ha C B couBeTuax OPOKKONM B cpedHeM COCTaBASNOo
87,8 mMr%. B npouecce cylkn 3a CHET yoaneHuns snarm
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Puc. 1. CogepxaHune ButammHa C B HaTypasibHbiX BKYCOBbIX
OBOLUYHBIX f06aBKax B BuAe Cy6/IMMUPOBaHHOIO NMOPOLLIKA
BbICOKOWi CTereHn roToBHOCTH K yrnoTpe6ieHuIio,
NPUroTOBIEHHbIX U3 HOBLIX TMOPUAOB GPOKKO/IN

Fig. 1. Vitamin C content in natural flavoring vegetable additives in the
form of freeze-dried powder of a high degree of readiness for use,
prepared from new broccoli hybrids

NPoaykKT CTaHOBUTCH Bosiee KOHUEHTPUPOBAHHbLIM, MO3-
TOMY cofiepXaHue Bcex BMoXmmMmyeckmx nokasartenemn
KayecTBa yBe/M4MBaeTCs eCTeCTBEHHbIM 06pa3oM.

Y oTeyecTBeHHbIX rmbpuaos (Fi LeTtckunin penunka-
Tec, F1 Mauo) cpegHee copepxaHue ButammHa C B
HaTypalibHblX BKYCOBbIX OBOLLHbIX A0OaBKax B BUae
cy6/IMMMPOBAHHOIO MNOpOLIKa BbICOKOW CTeneHu
roTOBHOCTM K ynoTpebneHuio 6bino B 1,66 pasa Bblille,
yeM y 3apybexHbix rmbpnaos (puc. 1).

Hanbonee BbicOKOe copepxaHue BuTamuHa C
OTMEeYeHO Yy oTedyecTBeHHOro rmbpupa Fi1 LeTtckuii
nenvkartec - 419,4 mr%. MN.9. CrapocteHko n E.C.
Benokypoa (2015) oTmeualoT, 4TO ackopOBUHOBOW
KMCNOTbl U B-kapoTuHa 6osblue B Mope U3 6pOKKOIN
[13]. B aTux xe obpasuax 0OTMe4YeHo BbiICOKOEe coaep-
XaHue MuUHeparsnbHbIX BELLeCcTB: kanuga un xenesa. o
KOMMYECTBEHHOMY COLEPXAHUIO PA3NNYHbIX QYHKLNO-
HaNlbHbIX WHTPEeANEHTOB Mnope M3 OPOKKONM oTeye-
CTBEHHOr0 MNPOM3BOACTBA He ycTynaanm UMMNOPTHbIM
obpasuam, a mHorga M MPeBOCXOAMNIN UX. DTU Xe
3aKOHOMEPHOCTM OTMEYEHbl U Ha APYrUX OBOLLHbIX
kynbTypax. Tak, A.C. Kynpuini ¢ COUCNONMHUTENAMM
Hay4yHO A0Ka3ann N 3KCMepUMeHTanbHO NOATBEPANIN
Lenecoobpa3HOCTb WCMNONb30BaHUS KOPHEMNO[O0B
MOPKOBW OTEYECTBEHHbIX COPTOB U rMOPUOOB B Kaye-
cTBe PYHKUMOHANbLHOIO UHIrpegMeHTa B coctaBe 000-
ralieHHbIX NpoaykToB nuTanusa [14], a A.A. OanHuoBON
¢ coucnonHutenamm B 2023 roay ycTaHOBNeHa
HeobxoaMMOCTb ob6oralleHnss OoTeYeCTBEHHbIMU COp-
Tamn kapTodens, TbiKBbl, KanyCcTbl OHPOKKONN U LBET-
HOM PYHKLMOHANbHbIX MACHbBIX MPOAYKTOB ANS AETCKO-
ro nutanua [15]. Takxe B.A. bopucoBbiM U apyrumu
(2019) ycTaHOBMEHO 3HaA4YUTeNbHOE MPEBOCXOACTBO
OTEYEeCTBEHHbIX COPTOB CBEKJbI CTOJIOBOM Hapg 3apy-
6eXHbIMMU  TMbpupgamMm Mo COAEpPXaHUK  CYXUX
BewecTsB, caxapoB [16]. BcE 310 cBMAOETENLCTBYET O
HeobxooMMOCTU CcTpororo oT6opa KavyeCTBEHHOrO
Cbipbsl Ona nepepaboTkKM U HEKOTOPbLIX NpenmyLle-
CTBax OTEYECTBEHHbIX COPTOB U TMOGPUAOB OBOLLHbIX
KY/bTYp MO HAKOMEHMIO NONE3HbIX BELLECTB.

B Hawwux mccnenoBaHuax B-kapoOTUH nyylle BCEro
COXpaHsANCcsa B OTe4yeCTBEHHbIX rmbpunagax Fi LeTckuii
nenvkartec (2,58 mr%), F1 Mauo (2,56 mMr%), a takxe B
3apybexHom rubpuge F1 batasuga (2,52 mr%) (puc. 2).
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Puc. 2. Cogepxanune B-kapoTuHa B HaTypasibHbIX BKYCOBbIX
OBOLYHBIX f06aBKax B BuAe Cy6/1MMUpoOBaHHOro

MopoLLKa BbICOKOV CTerleHn roTOBHOCTU K YroTpe6JIeHuIo,
MPUroTOB/IEHHbIX U3 HOBbIX TMGPUAO0B GPOKKO/IN

Fig. 2. B-Carotene content of natural flavoring vegetable additives in
the form of freeze-dried powder of a high degree of readiness for
consumption, prepared from new broccoli hybrids



CyMMa caxapoB B HaTypasibHbIX BKYCOBbIX OBOLLHbIX
nob6askax B BUAe Cy6NMMMPOBAHHOIO NopoLluka y oTe-
YeCTBEHHbIX TMOpPNAOB B cpeaHem 6bina Bbiie B 1,17
pas, 4eM Yy MHOCTpaHHbIX. [1pn 3TOM OTAENbHbIE 3apY-
6exHble TMbpuabl nokasanm BbICOKUI YPOBEHb HaKOM-
neHus. Tak, Habonbllee HAaKOMJEHNE CYMMbl CaxapoB
Obino y 3apybexHoro rmbpuna Fy Jlopn (12,85%), a
TakXe y oTe4ecTBEHHbIX rMbpuaoB F1 Mauvo (12,84%)
n F1 Oetckninn genukatec (11,63%) (puc. 3).

Mamo Araccil Barnnns Nepa dnectn

B yopocaxapa, % Jacaxapa, %

Puc. 3. ConepxxaHune caxapoB B HaTypasibHbIX

BKYCOBBbIX OBOLLHbIX fj06aBKax B BUAe Cy6/iMMnpoBaHHOIro
rnopoLuka BbICOKO# CTerneHn roToBHOCTH K yrnoTpe6ieHuio,
NPUroToB/IEHHbIX U3 HOBLIX TMOGPUAOB GPOKKO/IN

Fig. 3. The sugar content of natural flavoring vegetable additives in
the form of freeze-dried powder of a high degree of readiness for
consumption, prepared from new broccoli hybrids

HuTpaTbl XOpPOLWO pacTBOPSAOTCS B BOAE, MPUYEM C
NMoOBbILLEHNEM TemnepaTypbl PacTBOPUMOCTb WX BO3-
pacTaeT, MO3TOMY MPUEMbI, B OCHOBE KOTOPbIX JIEXUT
obpaboTka npoaykTa BOAOW — BbiMadynBaHue, 6naHLin-
poBaHue, BbiBapMBaHMe U T.4. OKa3blBalOT COOENCTBME
CHUXEHUIO COAEPXMMOro HUTpaToB B npoaykte [17]. B
Hawem onbiTe rMdépuabl 6POKKOIN nepen cydonnmMmmpo-
BaHHOM CYLWKOMA nopBeprannucb 6naHWNPOBaAHUIO
COrnacHO TEexXHOMOrM4yeckor cxeme MNPOU3BOACTBA.
YunTbiBas 3HAYNTENbHOE NOBLILLIEHWNE CYXNX BELLLECTB B
roToBOM NpoaykTe, cnenyeT OTMETUTb, YTO coaepxa-
HMEe HUTPATOB B MOJIYYEHHbIX HaATypasbHbIX BKYCOBbIX
OBOUHbIX pobaBkax B Buae CybAMMUPOBAHHOIO
NMopoLLlIKa BbICOKOW CTEMEHU FOTOBHOCTU K ynoTpebre-
HMIO ObII0O HEBBLICOKUM, YTO COrfacyeTtcsd C TeM, 4TO
OnaHwupoBaHne 6GPOKKONWM U TennoBas o06paboTka
paspywaloT HuUTpaTthl (puc. 4). B cpegHem copepxa-
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Puc. 4. ConepxxaHnsi HUTPaTOB B HAaTypPaJsibHbIX
BKYCOBBIX OBOLLIHbIX fj06aBKax B BUAE CyXOoro ropoLLKa
BbICOKOW CTENeHn rorToBHOCTHU K yroTpe6ieHuio,
NPUroToB/IEHHbIX U3 HOBLIX TMGPUAOB GPOKKO/IN
Fig. 4. Nitrate content in natural flavoring vegetable additives in the
form of dry powder of a high degree of readiness for consumption,
prepared from new broccoli hybrids

HMe HuTpatoB cocTtasuno 93,4 mr/kr. MeHble Bcex
HUTPATOB Hakanauean 3apybexHblii rnopug F1 Puecta
(77,1 mr/kr).

KoHeyHasi BNaxXHOCTb, KOHTAKT C KMCIOPOAOM, Temrie-
paTtypa OnpepensioT, Kak CybnMMUpOBaHHbIE MPOAYKTHI
PacTUTENBHOIO MPOUCXOXOEHUS COXPaHAT CBOW BKYC,
3anax, LBET M KOHCUCTEHUMIO B MPOLLECCE XPaHEeHUs.
OxucnuTenbHble NpeBpalleHns U depMeHTaTUBHbIE MPO-
LLeCChbl SBNSOTCA MPUYNMHAMU HEU3OEXHOro YXyaLeHuUs
KayecTBa, HO y CyGIMMMPOBAHHbLIX NMPOAYKTOB 3TO A0CTa-
TOYHO onuTenbHbIN npouecc [18-20]. Haww obpa3subl npu
XPaHEHMN B FrEPMETUYHO 3aKPbITbIX CTEKISIHHbIX 6aHKax B
TeyeHne 3-X MEeCSLEB OT/IMYHO COXPaHuIM cBon dusnye-
CKVEe M OpraHonenTuyeckme kadectsa 1 Obinv NPUroaHbl
Ons ynotpebneHns B nuLy.

OpraHonentuyeckas OuLeHKa BHELWHero Buaa,
LuBeTa, KOHCUCTEHUUN (TEKCTypbl), BKyca M apomarta
OblNIV NOJTyYeHbl CYMMapHO OT rpynnbl erycTaTtopoB C
ucnonb3oBaHnem 5-6annbHoit wkanbl (puc. 5).
OpraHonenTtuyeckas oOuUeHKa HaTypasibHbIX BKYCOBbIX
OBOLLHbIX ,00aBOK B BUAE Cy0IMMUPOBAHHOIO NOPOLU-
Ka BbICOKOW CTEMNEeHW rOTOBHOCTU K ynoTpebneHuo ns
pas3nnyHbIX TMO6PNAOB BGPOKKONM nokasana, 4To oTeye-
CTBEHHble TMOPUAbI NPEeBOCXOAAT 3apybexHble no
OpraHonenTUY4eCkMM NokKasaTensam.
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Puc. 4. CoaepxxaHns HUTPaTOB B HaTypasibHbIX

BKYCOBBIX OBOLL{HbIX 406aBKax B BUAE CyXoro ropoLuKa
BbICOKOM CTeneHu roTOBHOCTY K YroTpe6ieHuio,
MPUroTOBJIEHHbIX N3 HOBBLIX TMGPU[OB GPOKKOIN

Fig. 4. Nitrate content in natural flavoring vegetable additives in the
form of dry powder of a high degree of readiness for consumption,
prepared from new broccoli hybrids

Mopowkn M3 OTEYECTBEHHbLIX TMOPUOOB OGPOKKONU
obnagann nyduiein KOHCUCTEHUMEN U npeBOCXOaAunuv
3apybexHble 06pasLibl N0 BKYCOBbIM M apoMaTUYeCKUM
nokasaTenigM, HEMHOro ycTynas MM MO BHeLIHeMy
Buay. Mo opraHonenTuyecknm nokasaTesnsM BblAeneH
OTEYEeCTBEHHbIN rmbpua  deTckuin  penukaTtec.
Bbicokue opraHonenTuyeckme mnokasaTennm Takxe
ObIIN OTMEYEHbl Y OTeYeCcTBEHHOro rmbpuaa Mayo u
3apybexHoro rubpuaa batasus.



OTeyecTBEHHble TMOpUAbl KanycTbl OGpokkonu Fq
Letckun penukatec u F1 Ma4o 3Ha4YnMTeNbHO NMPEBOCXO-
Ounn 3apybexHble Mo COOEpP>XaHUIO caxapoB U HAKOM-
neHuto ButamuHa C, MeHblle HakananBaamM HUTPATOB.
970, BMOMMO, CBA3aHO C TEM, YTO pPOCCUICKasa Cenek-
UM TPaguUMOHHO HanpaBfieHa Ha MUTaATENIbHYIO LEH-
HOCTb 1 BKYCOBbIE Ka4yecTBa.

1. CopepxaHne ButamnHa C B HaTypasibHbIX BKYCO-
BbIX OBOLLHbIX O06aBkax B BuAe CYyOIMMUPOBAHHOMO
NMopoLLKa BbICOKOWM CTENeHu roTOBHOCTM K ynoTpebne-
HUIO Y OTeYeCTBEHHbIX rMbpuaos (Fi eTckmuin genuvka-
Tec, F1 Mauo) 6bino B 1,66 pa3sa Bhille, 4eM Yy 3apybex-
HbiX TMOpuaos. OTeyecTBeHHbIN rMbpua Fi LdeTckui
henvkatec MMen Hambonbllee coaepXaHne BUTaMuHa
C-419,4 mr%.

2. B-KapoTuWH ny4yle BCEro coxpaHanca B oTeye-
CTBEeHHbIX rnbpuaax F1 etcknii nennkartec (2,58 mMr),
F1 Mayo (2,56 Mr%), a Takxe B 3apybexHoM rnbpuae
F1 bataBua (2,52 mr%).

3. OTeyecTBeHHble TMBPUALI MMENM B CpeaHeM B
1,17 pasa 6onblle caxapa B HaTypasbHblIX BKYCOBbIX
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Tomato pink-fruit cultivars and hybrids are of interest for fresh consump-
tion. The biochemical parameters are influenced by the varietal factor and by the
growing conditions. It is known that mature tomatoes record low storability. The soft-
ening of the fruit is caused by ethylene produced in the ripening fruit. Then pectinase
enzymes are synthesized in the fruit tissues, under the action of which the cell walls
of the fruit soften. Breeders are creating tomato cultivars whose fruits could be
stored for a long time without losing their tasty.

of the investigation was to study the biochemical parameters of pink-colored
tomato fruits under different ripening conditions.
The plants were grown on the experimental fields of the
Laboratory for Breeding and Seed Production of Solanaceae crops. In the Analytical
Department, the biochemical composition of pink tomato fruits was studied during
harvesting from the field and after laying for storage in the milky ripeness phase
according to the following indicators: dry matter, ascorbic acid, total content of
water-soluble antioxidants, titratable acidity, monosaccharides, polyphenols and
carotenoids.

The breeding accession F4; (Lotos x Z6) showed maximum dry matter and
monosaccharide content both after storage and in mature fruits. The same sample as
Fs (Lotos x Z6) showed the highest ascorbic acid content after storage. Other param-
eters before and after storage in these samples were comparable. Whereas, breeding
accession Fg (Z6 x Lotos) stood out in terms of maximum content of sum of antioxi-
dants in alcoholic extract and content of water-soluble antioxidants after storage.

Breeding accession of pink tomato, dry matter, monosaccharides, ascorbic acid,
total antioxidant content, total acid content, polyphenols, carotenoids

Po3oBonnogHble copTa 1 rMbpuabl NpeacTaBnsloT UHTEpPecC Npy yno-
TpebneHuu B cBexxeM Buge (fresh consumption). OHM MMEIOT TOHKYHO KOXMULY M ONTU-
MarbHoe COOTHOLUEHME CaxapoB M opraHuyeckux kucrnot. Mpuyeém Ha Guoxmmmye-
CKue napamMeTpbl OKa3blBaeT BNusAHUe hakTop copTa u hakTop YCroBui BbipalmBa-
HuA. U3BecTHO, 4YTO 3penble TOMaTbl XpaHATCA Heponro. PasmsiryeHve nnonos
Bbi3blBaeT 3TUNEH, BbipabaTbiBaeMblii B CO3peBalowWwmx nnogax. 3atemM B TKaHAX
nnoga CUHTE3UPYHTCA (hepMeHTbI — NEeKTUHa3bl, NoA4 AEUCTBUEM KOTOPbIX U MpO-
MUcXoAuT pasMsiryeHue KIeTOYHbIX CTeHOK nnoga. CenekuuoHepamu co3paloTcs
JIMHUM TOMAaTOB, NIOAbI KOTOPbIX MOIMNM Obl XpPaHUTLCA ANUTENbLHOE BPeMSA U He
TepsiTb CBOUX BKYCOBbIX KayecCTB.

— OLleHKa OMOXMMMYECKUX MoKa3saTeriel po30BOOKpPaLUEHHbIX
nnogoB cenekuUOHHbIX NMMHUMA TOMaTa, CoOBGpaHHble Kak 3pefnbIMU, TaK U 3anoXeHHbIe
Ha XxpaHeHue B (pa3y MOJIOYHOW CMENOCTH.

PacTeHus BbipawuBany Ha onbITHbIX NOMsAX nabopaTtopun
cenekuMm U ceMeHOBOACTBa NacnéHoBbiX Kynbtyp PrBHY PHLIO. B nabopatopHo-
aHanuTU4eckoM otaene Obin U3y4YyeH GUOXMMUYECKUI COCTaB NIOAOB 3peribiX ToMa-
TOB cpa3y npu yOoopke 1 nocre 3aknagkv Ha XxpaHeHue B (paze MONIOYHOW CMENocTu
no cnepyloLlMM MokasaTesnisiM: Cyxoe BeLiecTBO, aCKOpOMHOBas KUcnoTa, cymmap-
HOoe cofepXaHus BOAOPAcTBOPUMMbIX aHTUOKCMOAHTOB, TUTPyeMasi KUCNOTHOCTb,
MoOHocaxapa, nonudeHonbl U KAPOTUHOUAbI.

Y cenekumMoHHoro obpasua F4 (Lotos x Z6) 6bIn10 nokaszaHo MakCcUManb-
Hoe copepkaHue Cyxoro BellecTBa U MOHOCaxapoB KaK Nocie XpaHeHuUs, Tak Uy 3pe-
nbix nnogoB. B aTom xe obpasue, kak n y Fs (Lotos x Z6), 661110 BbisiBNeHO Haubornb-
Lee coaepxaHue acKOPOUHOBOW KUCIOTbI Nocre xpaHeHusi. OcTanbHble NapaMeTpbl
[0 1 nocrie XxpaHeHWsi B 3Tux obpasuax 6binu cpaBHMMBbI. Torga Kak no Makcumarb-
HOMY cOoZepXaHUI0 CYyMMbl aHTUOKCMOAHTOB B CMUPTOBOM 3KCTPAKTE U COAEpPKaHUIO
BOA,0PACTBOPUMbIX aHTUOKCUAAHTOB MOCIe XpaHeHus Bbigenuncsa obpasew Fg (26 x
Lotos).

CenekunoHHble 06pa3L|,bl po3oBonnogHoOro Tomarta, Cyxoe BewecTBO, MOHOCaxapa,
aCKOPSMHOBaﬂ KUCnoTa, CyMMapHoe coaepXaHue aHTUOKCMAAHTOB, NonudeHon.bl,
KapoTUHOUAbI
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owadays, both consumers and breeders pay atten-

tion to the quality of vegetable products. It is shown
that the quality of tomato fruits is a combination of various
organoleptic and nutritional characteristics: flavor charac-
teristics are determined by the presence of dry matter, the
ratio of monosaccharides content and titratable acidity and
absolute acidity (pH of fruit pulp). In addition, the content of
carotenoids and ascorbic acid, polyphenolic compounds
as non-enzymatic antioxidants are important for human
health [1; 2; 3; 4]. Numerous diverse studies have been
carried out on tomato, both traditional morphological and
biochemical analyses and new methods, such as Raman
spectroscopy combined with chemometrics, used for phe-
notypic characterization of tomato genotypes. Genotypic
differences in biochemical components such as
carotenoids were confirmed using Raman spectroscopy.
PCA results showed that yellow tomato mainly differed in
carotenoids compared to others, while pink and dark toma-
to differed from yellow tomato in phenolic compounds,
revealing the difference in antioxidant components that
were obtained by biochemical analysis. In addition, the exo-
carp of pink, dark and yellow tomatoes differed in phenolic
compounds, while the mesocarp and endocarp of yellow
tomatoes differed in carotenoids [5; 6].

The use of diverse molecular, genetic and breeding
methods and tools in the study of numerous tomato culti-
vars, hybrids and mutants with different fruit coloration
leads to their new genotypes [7; 8; 9]. Breeding objectives
aimed at improving pigments in tomato include accurate
quantification of different pigments and the effect of envi-
ronmental factors on these traits.

Special attention is paid to growing conditions and
fruit storage factors, molecular, genetic and biochemi-
cal aspects that condition the quality of tomato fruit dur-
ing ripening, storage and processing [10; 11; 12; 13].
Previously, we carried out work on the evaluation of bio-
chemical parameters of tangerine tomatoes under dif-
ferent storage conditions [14], so in this work we ana-
lyzed the biochemical parameters of pink-fruited toma-
toes grown in field conditions and stored.

The material for the study was tomato breeding
accessions (b.a.) with pink fruit coloration of the
Laboratory of Breeding and Seed Production of
Solanaceae crops of Federal Scientific Vegetable
Center (Moscow region, Russia (55°39.51' N, 37°12.23’
E)). In the presented results, the analysis of tomato b.a.
for field condition of different generations, having
dense fruits of pink color with good storability, taste
qualities, which do not lose them during fruit ripening,
was carried out. B.a. (Lotus x Z6) and (Z6 x Lotus) were
obtained by using two parental lines of tomato in
hybridization: Z6 — breeding from the Chinese collection
sample, which has dense, storable, large pink fruits, but
has an indeterminate bush and late ripening. Tomato
cultivar for field conditions Lotus zoned for the Non-
Chernozem zone of Russia. The cultivar is early-ripen-
ing, determinant bush, the fruits are large, pink, tasty,
the fruit of tender consistency is not stored. New b.a.
with pink large fruits, dense consistency with good stor-
ability, pleasant taste, medium-early maturity group,
determinate bush (Table 1; Fig. 1, 2, 3, 4, 5).

Table 1. Characteristics of pink-fruited tomato b.a.
Tabnuya 1. Xapakmepucmuka po3080Ma00HbIX JIUHUU moMama

Breeding .
T Characteristics of b.a.
F4(Lotos x Z6) Early ripening (93 days). The bush is ordinary, semi-spreading, the height of the main stem up to 70 cm. The fruit is rounded,
d light green without a spot at the stalk, pink when ripening, weighing up to 160 g. Fruits are dense.
Fs(Lotos x Z6) Early ripening (89 days). The bush is half-stemmed, compact. The height of the main stem is up to 55 cm. The fruit is rounded,
¢ light green with a weak green spot at the stalk, pink when ripe. Fruit weight is 80-100 g. Fruits are dense.
Fe(Lotos x Z6) Early ripening (93 days). The bush is determinate, ordinary. The fruit is rounded, light green without a spot at the peduncle, pink

when ripening, weighing up to 200 g. Fruits are dense.

F5(Z6 x Lotos) Early ripening (93 days). The bush is determinant, semi-stemmed. The fruit is rounded-flat, light green without a spot at the
g peduncle, pink when ripening, weighing up to 140 g. Fruits are dense.

Early ripening (93 days). The bush is determinant, half-stemmed. The fruit is rounded-flat, light green without a spot at the

peduncle, pink at maturity, weighing up to 140 g. The fruit is dense.

Fe(Z6 x Lotos)
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Puc. 2. PozoBonnogHbivi Tomart imHus Fs(Lotos x Z6)
Fig. 2. Pink-fruited tomato breeding accession Line Fs(Lotos x Z6)

Pc 1. Psosonno,qnbm romar JINHNSA }-'4(Lotos X Z6
Fig. 1. Pink-fruited tomato breeding accession Line Fy(Lotos x Z6)



Puc. 3. PozoBonnogHbivi Tomat imHus Fe(Lotos x Z6)
Fig. 3. Pink-fruited tomato breeding accession Line Fe(Lotos x Z6)
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Puc. 4. PozoBonnoaHbivi Tomart sinHus F5(Z6x Lotos)
Fig. 4. Pink-fruited tomato breeding accession Line Fs5(Z6x Lotos)

Puc. 5. PozoBonnogHbivi Tomat imHus Fe(Z6 x Lotos)
Fig. 5. Pink-fruited tomato breeding accession Line Fs(Z6 x Lotos)

Research was conducted in 2021 and 2022, from April to
October, at the experimental fields of the institute, in a loam
sod podzolic soil with the following characteristics: pH 6.2,
2.12% organic matter, 1.32 mg-eq 100 g hydrolytic acidity,
18.5 mg kg' mineral nitrogen, 21.3 mg kg' ammonium nitro-
gen, sum of absorbed bases as much as 93.6%, 402 mg kg
' mobile phosphorous, 198 mg kg' exchangeable
potassium, 1 mg kg' S, 10.95 mg kg Ca, 2.05 mg kg' Zn,
0.86 mgkg'B, 220 ug kg ' d.w. Se, 7.65 mg kg ' Ni, 0.22 mg
kg'Cd, 1.6 mgkg'As, 12.85 mg kg ' Pb.

The values of mean temperature and relative humidity
during the vegetation period are presented in Table 2.

Table 2. Monthly temperature and precipitation in 2021 and 2022
Tabnuya 2. Temnepamypa u ocadku e 2021 u 2022 2o0dax no mecsyam

Temperature (°C) Precipitation (mm)

Month
2021 2022 2021 2022
May 13.8 10.0 81 5919
June 21.8 18.6 20 24.6
July 22.0 20.2 38 66.1
August 19.4 223 36 13.7
September 9.1 9.6 58 125.7

The seed sowing was performed on 25 April in cassettes
(5x5 cm) and the seedling planting on 8 June according to
a scheme 70 x 50 x 35 cm.

The first fertilization of seedlings with nitrogen-phospho-
rus fertilizer (mass fraction of nitrogen 16%, P20s — 16%,
K20 - 16%) was conducted on 20 May, the second fertiliza-
tion in the field on 16 June, light perching was conducted
on 29 June. Field drenching was carried out once on June
30. Preventive treatment of plants against phytophthorosis
was carried out twice — 13 July and 1 August (Ridomil Gold).
Due to dry and hot weather in the second half of the grow-
ing season ripening of fruits was observed early, the weight
of fruits was small. Field experiments, phenological obser-
vations, and yield accounting were conducted according to
the Methodological Guidelines for the breeding of tomato
cultivars and hybrids for fields and greenhouse [15].

Fruits were placed for ripening at the milk stage of matu-
rity in plastic crates of 25x40 cm with openings on the
entire surface of the walls. The ripening was carried out
indoors, at room temperature not exceeding 18°C. Fruits
were placed visually healthy, without damage, harvested in
dry weather. Fruits were placed in two layers, the boxes
were not closed. The room was illuminated naturally.
Counting and biochemical analysis was carried out after
fruit ripening one week after storage.

The analysis of biochemical composition in fruits with
pink coloring of fruits of b.a. was carried out in two stages
—the first analysis immediately after harvesting, the second
analysis of fruits harvested in the milky phase of maturity
and stored for additional ripening.

The biochemical composition of tomato fruits of all vari-
ants of the experiment was studied according to the follow-
ing parameters: determination of the total content of water-
soluble antioxidants — according to the method of Maximova
et al. [16], ascorbic acid (AA) was the external standard; AA
content — according to the method of Sapozhnikova and
Dorofeeva [17]. Dry matter content — by drying the sample to
constant weight [18], titratable acidity was carried out
according to Andryushchenko's method [19], monosaccha-
rides content was carried out by cyanide method [20]. Taste
index (Taste Index) was calculated according to Navez et al.
[21] using the formula TI = TA + TS/(20 x TA), (where TA is
titratable acidity, TS is sugar content).

The content of polyphenols was determined with a spec-
trophotometer using Folin-Ciocalteu reagent [17] in alcohol
extracts of dried tomato fruits (70% ethanol, heating to 80 °C
for 1 hour). Gallic acid was used as an external standard.
The results were expressed in mg-eq. gallic acid/g dry
weight.



The content of the sum of antioxidants was determined by
titration of 1 ml of 0.05 N KMnO4 solution in 0.24 M H>SO4
medium with the analyzed solution (extract of dried tomato
fruits in 70% alcohol) until the permanganate solution discol-
ored [17]. Gallic acid was used as a standard [22]. The
results were expressed in mg gallic acid eq/g dry weight.

Carotenoid composition was determined according to the
following procedure. Before analysis, the fruits were
washed, dried with filter paper and homogenized. From 0.5
to 1.5 g of the obtained mixture (depending on the bright-
ness of fruit color) was extracted with acetone (3x5 ml),
using glass powder for better extraction of carotenoids
when rubbing the samples in a mortar. To the combined ace-
tone extract, about 9 mL of hexane was added followed by
50-60 mL of distilled water. The aqueous layer was separat-
ed and washing of the organic layer with water was repeated
4-5 times until the acetone odor disappeared. The hexane
layer thus obtained was quantitatively transferred to a 10 mL
pycnometer, brought to the mark with hexane and filtered on
a pleated filter through a layer of anhydrous sodium sulfate.
The solution was stored without access to bright light and
analyzed within 6 hours after preparation [23; 24].

The data were processed using analysis of variance and
the separation of means was performed using Duncan's
multiple range test, given a probability level of 0.05, using
SPSS version 27 software.

The result of the test is a set of subsets of the mean,
where in each subset the means are recognized as not dif-
fering significantly from each other.

Duncan’s multiple interval test uses the step interval dis-
tribution to determine the critical values in comparing the
means. Different comparisons between means may differ in
their level of significance — because the level of significance
depends on the size of the subset of the mean being consid-
ered. The Duncan's Multiple Range Test (DMRT) is a post
hoc test to measure specific differences between pairs of
averages [25].

Pink-fruited tomato cultivars with dense fruits, good
ripeness and tasty qualities were chosen from the collection
breeding material.

Dry matter content is one of the most important indicators
of tomato fruit quality and its suitability for processing [26].
Analysis of biochemical composition of pink-fruited tomato
b.a. showed that the maximum content of dry matter and
monosaccharides was in fruits of F4 hybrids (Lotos x Z6)
both in mature fruits and stored fruits — 9.17...9.78% and
4.67...4.85%, respectively (Fig. 6; A, B). Of the five hybrids
studied, only fruits of hybrid F5(Z6 x Lotos) didn’t statistical-
ly differed dry matter content: stored fruits exceeded this
index of mature fruits by 1.3 times (Fig. 6A).

The results we obtained for dry matter content in pink-
fruited tomato samples correlated with the data of other
researchers [27; 26].

Monosaccharides content in fruits of the other four
hybrids was comparable — both before storage (2.57-
3.95%) and after storing for ripening — 3.52-4.44% (Fig. 6
B), except for Fe(Z6 x Lotos): 1.4 times the value of mono-
saccharides in stored fruits exceeded the value of mature
fruits (6, B). Similar data were obtained by scientists from
N.I. Vavilov All-Russian Institute of Plant Genetic Resources
(VIR) on pink tomatoes, which fruits showed monosaccha-
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Fig. 6. Dry matter (A) and monosaccharides (B) content in
pink-colored tomato fruits grown in field conditions. Values
with the same letters are not statistically different according
to Duncan'’s test at p<0.05
Puc. 6. CogepxaHue cyxoro BeujectBa (A) m MOHOCaxapoB
(B) B pO30BOOKpaLUE€HHbIX MJ1I0f4ax TOMaTax, BbipalLyeHHbIX
B YCJIOBUSIX OTKPbLITOIrO rpyHTa. 3Ha4YeHusi ¢ 0oANHaKOBbIMU
6yKBaMu CTaTUCTUYECKU HE Pa3JIN4aloOTCH COr1acHO TecTy
AyHkaHna npun p<0.05

rides content of 1.47-5.35% (average 2.84%) with the max-
imum value in Superklusha cultivar [26].

In contrast to tangerine tomato fruits [14] which showed
a high correlation coefficient (r=0.75), pink-colored toma-
toes showed an average correlation coefficient between
dry matter content and monosaccharides content — r=0.65
(Fig. 7).
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Fig. 7. Correlation relationship between the content
of monosaccharides and dry matter
in pink-colored tomato fruits (r=0.65; p<0.05)
Puc. 7. KoppensaunoHHass 3aBUCUMOCTb MEXAY
cogep)xaHueM MOHOCaxapoB U CYyXOro BellecTBa
B nJiogax Tomara po3oBou okpacku (r=0.65; p<0.05)



Kurina et al. [26] also showed an average correlation
coefficient between dry matter and monosaccharides con-
tent (r=0.40) on differently colored tomato fruits.

Titratable acidity in all tomato fruits harvested at maturi-
ty was comparable, 0.52-0.57% (malic acid). The tendency
of exceeding this parameter in fruits stored in storage by
1.4 times was shown. The exception were the fruits of
tomato b.a. Fs(Lotus x Z6) and Fs(Z6 x Lotus) in which this
parameter did not differ significantly both in mature and
stored fruits — 0.54-0.59% (Fig. 8).
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Fig. 8. Titratable acidity of pink-colored fruits. Values with the
same letters are not statistically different according to
Duncan'’s test at p<0.05

Puc. 8. Tutpyemasi KUCJIOTHOCTb PO30BOOKPaLUE€HHbIX MJ10-
Aax, BbipaljeHHbIX B YCJIOBUSIX OTKPbITOro rpyHTa.
3Ha4YeHus ¢ o4aMHaKOBbIMN GYKBaMM CTaTUCTUYECKU HE pa3-
nmyaloTcs cornacHo tecty JlyHkaHa npu p<0.05

A comparable titratable acidity result of 0.58 % was
obtained in tomato cultivar Pirotski rozni [6], and 0.40%
acidity was observed in pink-fruited tomato cultivars
Yaponskij tryufel’ rozovyj and Bych'e serdce rozovoe [26].

The taste index calculated by us divided our samples
into three groups (Table 3).

Table 3. Taste index of pink-colored
tomato mature fruits and after storage
Tabnuya 3. Bkycoeble nokazamenu 3pesnbix
po308bIx N710008 MomMama u 1ocsie XxpaHeHust

Breeding accession Mature fruit After storage

Fs5 (Lotos x Z6) 0.43 ab 0.46 a
Fg (Lotos x Z6) 0.44 ab 0.37b
F5 (Lotos x Z6) 0.38b 0.43 ab
F5 (Z6 x Lotos) 0.43 ab 0.37b
F¢ (Z6 x Lotos) 0.46 a 047 a

Values with the same letters are not statistically different
according to Duncan'’s test at p<0.05

The Taste index was maximum in tomato b.a. of line
Fe(Z6 x Lotos) and Fs(Lotos x Z6) harvested both mature
and laid in storage - 0.43-0.47. Samples Fg(Lotos x Z6) and
Fs(Z6 x Lotos) showed a 1.2 —fold decrease in the fruit tasty
index, while b.a. Fs(Lotos x Z6) showed a 1.2-fold increase
in the taste index parameter during storage.

The ascorbic acid content in mature tomato fruits was
comparable and ranged from 19.36 to 21.12 mg%, except
for the sample Fs(Lotos x Z6) in which the amount of ascor-
bic acid was 1.2-1.3 times lower than in the other b.a. (Fig.
9). The data we obtained on ascorbic acid content corre-
late with the data (the average result was 20.78 mg%)
obtained on pink tomatoes [26]. In the work of Serbian
researchers [6], ascorbic acid content in tomato fruits of
Pirotski rozni cultivar is slightly lower than our samples —
17.83 mg%

The total content of water-soluble antioxidants in fruits
harvested at maturity differed slightly: in b.a. Fs(Lotus x Z6)
and Fg(Lotus x Z6), this parameter was 1.3 times higher
than in other variants. In stored fruits, the maximum con-
tent of water-soluble antioxidants was determined in fruits
of b.a. Fe(Z6 x Lotus) — 1.4 times higher than in other vari-
ants (Fig. 9).
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Fig. 9. Content of ascorbic acid and the sum of water-soluble
antioxidants in pink-painted tomato fruits before and after stor-
age. Values with the same letters are not statistically different
according to Duncan'’s test at p<0.05

Puc. 9. CogepxxaHue ackop6UHOBOW KUCJIOTbI U CYMMbI
BOAOPaCcTBOPUMbIX aHTUOKCUAAHTOB B PO30BOOKPaLLIEHHbIX
naopjax Tomarta Ao 1 nocJie 3aknagku Ha xpaHeHue, Bbipa-
LeHHbIe B OTKPLITOM rpyHTE. 3Ha4€eHUs1 C O4NHaKOBbIMU
6ykBaMu CTaTUCTUYECKN HE Pa3JINYaloTCs COrIacHO TECTy
AdyHkaHna npun p<0.05

Unlike tangerine tomato fruits, which showed a high cor-
relation coefficient - r=0.86 [14], in pink-colored tomatoes
between the ascorbic acid content and the sum of water-
soluble antioxidants also revealed a statistically insignifi-
cant correlation coefficient — r=0.44 (p>0.05).

Some tomato cultivars are characterized by pink color
due to insufficient accumulation of naringenin chalcone
and, as a consequence, transparent peel [28, 30].
Therefore, in our opinion, the determination of the content
of polyphenols is a necessary indicator when analyzing the
product quality.

The content of polyphenols in tomato fruits in all variants
of the experiment was comparable and amounted to
19.08...22.69 mg GAE/g d.w. (Fig. 10). According to the
sum of antioxidants, the b.a. were divided into two groups:
three samples — Fg(Lotos x Z6), Fe(Z6 x Lotos), Fs(Z6 x
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Fig. 10. Contents of polyphenols and antioxidants sum in alco-
hol extract in pink-colored tomato fruits grown in field condi-
tions. Values with the same letters are not statistically different
according to Duncan'’s test at p<0.05

Puc. 10. CogepixaHue nonngeHosoB U CyMMbl aHTUOKCH-
AaHTOB B CNUPTOBOM 3KCcTpakTe (Mmr-aks I'k/r cyx. mac.) B
PO30BOOKpPaLLIEHHbIX MJ104ax TOMaTa, BbipallleHHbIX B yCJI0-
BUSIX OTKPBLITOIro rpyHTa. 3Ha4yeHus c oAUHaKoOBbIMU OYyKBa-
MU CTaTUCTNYECKUN HEe Pa3/InyaloTCsl COr/iacHO TeCTy
AyHkaHa npun p<0.05

Lotos) — after storage exceeded the antioxidant parameter
of mature fruits by 1.2 times, whereas the parameters of
two samples — Fs(Lotos x Z6) and F4(Lotos x Z6) b.a. were
comparable both analyzed mature and put in storage —
29.42-29.77 and 34.82-35.91 mg GAE/g d.w.

The correlation coefficient between the content of
polyphenols and the sum of antioxidants in pink-colored
tomato fruits was slightly lower than in tangerine-colored
fruits — r=0.85 (Fig. 11).
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Fig. 11. Correlation relationship between polyphenol content
and sum of antioxidants in pink tomato fruits (r=0.85; p<0.02)
Puc. 11. KoppensymnoHHass 3aBUCUMOCTb MEXAY COAEpXKa-
HUeM nonngeHos10B U CyMMON aHTUOKCUAAHTOB B noAax
TOMarta po3oBo okpacku (r=0.85; p<0.02)

Tomato fruit color/coloration is the most important com-
ponent of product quality demanded by the market and
consumers. Improved fruit coloration (carotenoid composi-
tion and chalcone content) has been directly linked by the
researchers to increased nutritional and functional value of
tomato [28].

The total carotenoid content in mature tomato fruits dif-
fered significantly (Fig. 12). The highest value was found in
sample Fs(Lotos x Z6) — 12.46 mg/g. The content of
carotenoids in other variants was significantly lower by 1.4-
1.9 times.

In stored tomato samples, the carotenoid content in all
samples was comparable and was in the range of 7.53-9.62
mg/g, with the exception of b.a. Fe(Lotos x Z6) in the fruits
of which the carotenoid amount was minimal — 5.45 mg/g
(Fig. 12).
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Fig. 12. Total carotenoid content in pink-colored tomato fruits
grown in field conditions. Values with the same letters are not
statistically different according to Duncan'’s test at p<0.05

Puc. 12. CogepxaHne kapoTUHOUAOB B nyiogax Tomarta
PO30BO#i OKpPacKu, Bbipall€HHbIX B YCJ/IOBUSIX OTKPbITOro
rpyHTa. 3HayeHus c o4AMHaKOBbIMU GYKBaMU CTaTUCTUYECKMN
He pa3nnyaloTcs cornacHo tecty [lynkana npu p<0.05

In the comparative analysis the breeding accessions
were divided into three groups: in the fruits of one sample -
Fa(Lotos x Z6) the sum of carotenoids was comparable and
was in the range of 7.95-8.61 mg/g, in sample Fes(Lotos x
Z6) the sum of carotenoids increased significantly after
storage in comparison with mature tomatoes by 1.5 times.
In three breeding accessions, the sum of carotenoids after
storage decreased significantly by 1.2-1.4 times compared
to the analyzed mature fruits.

In terms of dry matter and monosaccharides content,
the maximum values were observed in the sample of b.a.
Fs(Lotos x Z6), analyzed both mature and stored and
exceeded the appropriate parameters of other samples by
1.2 times (dry matter) and 1.4-1.8 times (monosaccha-
rides). The highest ascorbic acid content was shown in
fruits after storage in samples Fs(Lotos x Z6) and Fs(Lotos
x Z6) — 22,88 mg% and 23.76 mg%, while in terms of the
total of water-soluble antioxidants sample Fg(Z6 x Lotos)
stood out - 2.23 mg AAE/g f.w.

The index of titratable acidity was comparable in all sam-
ples of mature fruits and was within 0.52...0.57% (in terms
of malic acid), whereas after storage the samples were
divided into two groups - in Fs(Lotos x Z6) and Fg(Z6 x
Lotos) the values of the parameter remained comparable
with mature fruits — 0.54...0.59%, and in the other three
samples — Fg(Lotos x Z6) and Fa(Lotos x Z6) the index was
statistically significant lower. 0.59%, and in the other three
samples — Fg(Lotos x Z6), Fa(Lotos x Z6) and Fs(Z6 x Lotos)
the parameter was statistically significantly lower.

The content of polyphenols in all variants of the experi-
ment was comparable and did not differ significantly —
19.08...22.81 mg GAE/g d.w. As for the total of antioxi-
dants in the alcohol extract, the variants were divided into
two groups: after storage, three b.a. exceeded the values
of mature fruits 1.2 times, and two samples showed statis-
tically comparable data.
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Tomart 3aHMMaeT ocoboe MecTo cpeay OBOLLHLIX KyNbTyp B MUPE, B TOM Yuchne
n B Pecny6nuke [larectaH. B ctatbe npeacTaBneHbl pesynbTaTbl MCCReA0BaHU MO NpUMeHe-
HUIO GUOCTUMYNISAITOPOB POCTa Ha NPOAYKTUBHOCTL PacTeHU ToMaTa B YCNIOBUAX OTKPbITOrO
rpyHTa Tepcko-Cynakckon nognpoBuHuMK [larectaHa. Llenbto uccnenoBaHus Obina oueHka
achdpekTMBHOCTU NpUMeHeHUs Guonpenapara Penukr P u MN'ymaT+7 Ha X03MCTBEHHO LieHHbIe
nokasaTtenu nNpv NPOM3BOACTBE TOMaTa OTEYECTBEHHOW CENeKUMU B YCHOBMAX OTKPLITOrO
rpyHTa.

Wccnepnosanusa nposoaunu Ha 6a3e B Tepcko—Cynakckon noanpoBuH-
uvn ®reHY ®AHL P[1 Kuansapckoro paioHa. [MMoyBa onbITHOro y4acTka anntoBuanbHO-Nyro-
Basl, CpeaHe-CorIoHYaKoBas, MO0 MeXxaHN4eCKoMy COCTaBY CpeAHeCcyrnMHUCTasA. ArpoTexHuKa —
obwenpuHsTas B Pecny6nuke JarectaH ans KynbTypbl ToMata. O6bektamn nccnefoBaHui
6b1nn TomaTkl copta Bocxog BHUMCCOKa n 6uonpenapathbi: Penukr P, l'ymat+7.

Mcnonb3oBaHne ryMMHOBLIX NpenapaToB yckopumna npoAomKUTENIbHOCTb MeX-
¢hasHoro nepuoaa BcxoAbl-co3peBaHMe, pa3HULa B BapuaHTax cocraBuna ot 6 go 11 cytok.
YcTaHOBINEHO, YTO NPUMEHeHUe GUOCTUMYNATOPOB POCTa AAeT 3HaYUTENbHYH NpUbaBKy ypo-
*anHoct Tomata. Hambonee achchekTmBHbIM Okasancs Penukr P — npubaBska coctaBuna 4,1
T/ra. AdpchekTBHOCTL MyMaT+7 Takke NpeBbICKIA KOHTPOILHYIO YPOXKAaNHOCTL U COCTaBuna
2,3 T1/ra cootBeTCTBEHHO. lpUMeHeHWe Guonpenapara CTUMYNUPOBANIO HAKOMJIEHUe CYXOro
BeLlecTBa B nriogax Tomara ¢ 5,9% B koHTpone Ao 6,4-6,9% B onbITHbIX BapuaHTax, Coaepxa-
Hue caxapa yBenuuunocb Ha 0,2%. U3yyaembie npenapartbl okazanu NOnoXuTensHoe BNusH1e
Ha ypoXXalHOCTb U KayecTBeHHbIe nokasartenu Tomara. o pesynbTaTtam UccnenoBaHuin pexo-
MeHAyeTCcsl UCMOoNL30BaTh Ha TOMaTe NYMUHOBBLIN npenapat PenukT P — xuakuii ansa nosblwe-
HUS1 YPOXaNHOCTM M Ka4eCTBEHHbIX MoKa3aTeriel B YCIIOBUSAX tora CTpaHbl.

Copra, dheHonorus, GUoMeTpusi, FYMUHOBRI Npenapat PenukT P, ypoxaiiHocTb, Macca nnoga,
Cyxoe BeLLecTBo

Tomato occupies a special place among vegetable crops in the world, including in
the Republic of Dagestan. The article presents the results of research on the use of biostimula-
tors of growth on the productivity of tomato plants in open ground conditions of the Tersk-Sulak
subprovincion of Dagestan. The purpose of the study was to evaluate the effectiveness of the
use of the biological product Relict R and Humate+7 on economically valuable indicators in the
production of tomatoes of domestic selection in open ground conditions. Tomatoes were
grown using conventional technology in open ground conditions.

The research was carried out on the basis of the Tersko-Sulak sub-
province of the Federal Agricultural Research Center of the Republic of Dagestan of the Kizlyar
district. The soil of the experimental site is alluvial-meadow, medium-saline, medium loamy in
mechanical composition. Agricultural technology is generally accepted in the Republic of
Dagestan for tomato culture. The objects of research were tomatoes of the Voskhod VNIISSOKa
variety, Relict R, Humate+7.

The use of humic preparations accelerated the duration of the interphase period of ger-
mination-maturation, the difference in variants ranged from 6 to 11 days. The yield of tomatoes
has shown that the use of biostimulants of growth gives a significant increase. Relict P turned
out to be the most effective — the increase was 4.1 t/ha. The effectiveness of Humate+7 also
exceeded the control yield and amounted to 2.3 t/ha, respectively. The use of the biopreparation
stimulated the accumulation of dry substances in tomato fruits from 5.9% in the control to 6.4-
6.9% in the experimental versions, the sugar content increased by 0.2%. The studied prepara-
tions had a positive effect on the yield and quality indicators of tomatoes. According to the
research results, it is recommended to use the Relict R - liquid humic preparation on tomato to
increase yields and quality indicators in the conditions of the south of the country.

Varieties, phenology, biometrics, humic preparation Relict R, yield, fruit weight, dry matter
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BeepeHune

[arectaHe exerogHo cobupatot 6onee 1 MAH T

oBoOLLEel OTKpbITOro rpyHta. B 2022 rogy cobpa-
nm 1 mnH 400 ThiCc. T oBowen. B 2023 roay B pervoHe
cobpaHo o 1,5 MnH TOHH oBolen, 4to Ha 100 Teic. T
Bbille B CpaBHeHUW c nokasatenem 2022 ropa.
MoTpebneHne cBexux NaoL0B TOMata U NMPOAYKTOB UX
nepepaboTkM CTaNo YacTblo pauMoHa NMTaHUS LMPOKO-
ro kpyra niogen no scemy mupy. CerogHa tomat ctan
Beyllen OBOLHOW KyNnbTypOM B MMpe Kak no nnoLa-
0SM, 3aHMMAEMbIM B OTKPLITOM U 3aLULLLEHHOM FPYHTE,
Tak 1 No BasloBbIM cOoOpamM npoaykumm ansa notpebne-
HUS B CBEXEM BMOE U MPOMbILLIEHHON NepepaboTku
[1].

JarecTtaH — 30Ha NpouBETalOLLEr0 CENbCKOro X034in-
CTBa, oT/MyawuLasacs obunnem Tenna, conHua U opo-
LIEeHNS B PaBHWHHOW 30He. TomaT 3aHumaeT ocoboe
MEeCTO Cpeu OBOLLHbIX KYIbTYypP B MUPE, B TOM YUCIIE U
B Pecnybnuke OarectaH [2].

MockonbKy TOMaT KYNbTUBUPYIOT B Pa3/IMYHbIX 9KOJ10-
rMYecKmMx yCNoBUSX, HA Pa3HbIX MOYBax, MPU OPOLUEHUN
1 Ha 6orape, BO3HUKaeT HeobxoaMMOCTb Nnoadopa cop-
TOB 3TOW KyNbTypbl B COOTBETCTBUM C 3aNpocamMum arpo-
6u3Heca. B npepropHom [larectaHe HenoCTaTO4YHbIE
pecypchbl Tenna He MO3BONSAIOT BblpallnMBaTb copTa

Puc. BoipawnBanme Tomata copta Bocxog BHUNCCOKa B ycnoBusix oTKpbITOro rpyHtra Pecny6auku [larectan

ToOMaTa C NPOAO/IKUTENbHLIM BEreTauuoHHbIM Nepmo-
noom. NMosTomMy HEeO6XoAMM UX NPaBUNbHLIN Nonbdop C
y4eTOM MUKPO30HaNbHbIX pasnuynii [3].

TomaT 9BNseTCS BaXHOM NPUNpaBoi B 60NbLLUNMHCTBE
ONeT N OYeHb AeweBbiIM WCTOYHUKOM BUTAMUHOB W
nMTaTENbHbIX BELLECTB, KOTOPbIE O4YEHb MOJIE3Hbl AN
yenoBevyeckoro opraHnama. OH Takxe 3awmuaeTt opra-
HU3M OoT 6onesHeln [4]. ITo NpoucxoauT, npexpae
BCEro, NOTOMYy, YTO BUTaMUHbI U OeTa-kapoOTUH [Oei-
CTBYIOT KaK aHTMOKCUOAHTbI, HENTpanuayoLwne Bpea-
Hble cBOOOOHbIE paaukanbl B KPOBU Yenoseka [5].

B nuTepaTtypHbIX MCTOYHMKAX OTMEYaeTCs MONOXMU-
TenbHOE BJIMAHME TYMWHOBBLIX MpenapaTtoB Ha BCXO-
XECTb M 9HEPrunio NpopacTaHns CEMSH, Ha YCKOPEHUEe
npoxoxaeHns deHonornyeckmx das pasBuTUs, NOBbI-
LeHne ypoXXanHOCTM 1 KayeCcTBa NPOAYKLNN, aKTUBHOE
BO34ENCTBME Ha OOMEH BELLECTB, @ TakXe Ha MOBbILLE-
HME YCTOWNYMBOCTU PaCTEHUN K BUOTUYECKM N aBNOTU-
yecknm dakTopamMm oKpyxarwuien cpegbl. B coBpemeH-
HOM CEeNbCKOM XO39NCTBE OAWH U3 FMaBHbIX NPUOpUTE-
TOB — MNOBbILWEHNE 3KONOMMYHOCTU NMPUMEHAEMbBIX YA00-
peHunii, B pamkax obLL,eMNpoBOro Kypca Ha OTBETCTBEH-
HOe noTpebrieHne 1 NpPomn3BoACTBO. U, B TO Xe Bpewms,
€CTb HEeOoOXO0AMMOCTb MOBbIWATL MPOAYKTUBHOCTb, B
4aCTHOCTU, B OTpacnm oBoweBoacTea. [6].

Fig. Growing tomato variety Voskhod VNIISSOK in open ground conditions of the Republic of Dagestan



MpuMeHeHNe TYMUHOBLIX YOOOpPeHUi i 1 npenapaTtos
3aHUMaeT BaXHOE MECTO B COBPEMEHHbIX TEXHOOrMsX,
OCHOBA@HHbIX Ha NPUHLMNAX 6UONOrM4ecKoro 3eMneaenms.
[71.

F'yMUHOBbIE COEAMHEHUS, OCOBEHHO B KOMIMJEKCE C
MWHEPasnbHbIMU, MOMOralOT PacTeHMSM, OKa3blBasg 3HAYU-
TeNbHOE BAVSIHME Ha CBOWCTBA MO4BbI, B YACTHOCTU, Ha ee
CMOCOBHOCTb HakanIMBaTb 3/1IEMEHTbI MUTAHUSA U NOCTaB-
NeaTb WX pacTeHusiM. 'YMWHOBblIE COEANHEHUs 3aMeTHO
CTUMYNMPYIOT MpopacTaHne CeMsH, MONOXUTENbHO
BNNSIIOT HA AblXaHWE N NMUTaHWe PacTeHUN, CTUMYUPYIOT
POCT OJINHbI 1 BMOMacChl MPOPOCTKOB 32 CHET BIUSIHUSA Ha
depmeHTaTUBHbIE CUCTEMBI pacTeHus [8-10].

Mcnonb3oBaHne ryMUHOBbLIX YO0OpeHWi 1 npenapaTos
CNOCOOCTBYET POCTY YPOXAMHOCTU U yNy4LIAET Ka4eCcTBO
NPOAYKUMM MHOIMMX CENbXO3KYNbTyp, a TakXke MOBbIWAET
YCTOMYNBOCTb PACTEHWUI K BUOTUYECKMM 1 aBNOTUHECKUM
dakTopamM cpenbl 3a cHET MOOUNM3aUMM NX NOTEHLMaNb-
HbIX pecypcos [11].

l'yMnHOBBIE NpenapaTtbl MPUMEHSIOT AN MNOBbILLIEHUS
BCXOXECTM CEMSH, YCKOPEHUS POCTa U pPasBUTUSA pacTe-
HUN, MNOBBILIEHUS YPOXaMHOCTU M KavyeCcTBa MPOAYKLMN.
OHn apanTupyloT pacTeHnst K NPUPOAHBIM Y TEXHOrMEHHbIM
BO34ENCTBUAM, YCKOPSIOT NpoXoxaeHne GeHonornyeckmx
da3 pa3BUTUS, 0Ka3biBalOT aKTUBHOE BANGHME Ha OOMEH
BELLEeCTB, OrpaHnyMBalOT MOCTYMJEHME TOKCUKAHTOB B
pacteHue [12-14].

Llenb nccnepoBaHmin: oueHka apdeKTMBHOCTM Nprme-
HeHus buonpenapata PenukT P n N'ymaTt+7 Ha X0391MCTBEH-
HO LLeHHbIE noKa3aTenu nNpu Npon3BOACTBE TOMaTa oTeve-
CTBEHHOW Cenekunm B yCNOBUAX OTKPbLITOrO FPyHTA.

MccnepnosaHne nposoamnn Ha 6aze GIroHY ®AHL, P/,
pacnonoxeHHon B Tepcko-Cynakckom MNoAnpOBUHLMN
Knanapckoro paiioHa. O6bektamu uccnenoBaHuin 6binm
copt Tomata Bocxog BHMNCCOKa, npenapatel PenukT P,
F'ymat+7(puc).

Tomat Bocxogq BHUNCCOKA (Poccus) — cpepHepaH-
HUI copT ToMaTa pPOCCUIACKOM cenekuun.
JeTtepMunHaHTHbIN. KycT nonywtam60BsbIi, BbicoTol 60-70
CM, OOGNIMCTBEHHOCTb CPEAHss, MOABA3KM He Tpebyer.
Jlnctba kopoTkme, 3eneHble. CouBeTne npocToe. lMnoabl
OKpYyrfble, cpegHen NNoTHOCTU, rnagkme, maccon 90-115
r. LiBeT 3penbix NnogoB KpacHbii. Hespenbie nnogbl —
CBET/O-3e/IeHble €3 NATHBLILKA Ha NMI0O0HOXKE. VimeeT 3-
4 cemeHHble Kamepbl. PacTeHus xonogocTtonkme, npu
cbope B MOJIOYHOM da3e 3penocT OHU COXPaHSOT BbICO-
Kne TOBapHble kadectBa B Te4deHue 30-35 cyTok.
CopepxaHme cyxoro BelecTBa B niogax coctaBnsger 5,9-

6,9%; obuiero caxapa — 3,2%; acKoOpOUHOBOW KUCNOTbI —
38,1%; obuei kncnotHoctn — 0,43%. CopT paHHuin. OT
MacCOBbIX BCXOOOB [0 co3peBaHua 90-95 cyTtok.
HasHayeHue: yHuBepcanbHoe. COpT XONOO0CTOWKUNA,
3aCyx0yCTOMNYMB, yCTON4YMB K duTodTOpPO3Y.
MpoaykTMBHOCTL pacTeHusa coctasnseT 2,1-2,8 kr.

MpenlwecTBeHHMKOM SBASETCA 03MMas nueHuua.
ArpoTtexHuka BblpallMBaHUa TomaTa obuienpuHaTas B
Pecnybnuke HarectaH. lNMocne cbopa ypoxas npepglie-
CTBEHHMKA NMPOBOANIN OUCKOBaHME Ha rnyouHy 8-10 cMm ¢
O[HOBPEMEHHbLIM BOPOHOBaHVEM B MEPY OTpacTaHUsl Cop-
HakoB. OceHblo B KOHLEe ceHTsabps Oblna npoBeaeHa
Bcnawka Ha rnyéuHy 30 cM 1 BHECEHO ya06peHne, BECHOW
nposoaunnm 6GOPOHOBaHME, 2 KynbTUBAUMWU U YKNAAKY
CUCTEMBbI KanesbHOro nosnvea.

Tomart BblpalLmBanu paccagHbiM METOA0M C UCMOJIb30-
BaHMEM KaneNbHOro opoLleHus. Paccany BeipalimBanu B
Tennuue B TedeHue 45 cyTok, BbICaaunuv B nofie BO BTOPON
nekage anpend rno cxeme nocagku 150x25 cwm, 2,7 pacte-
HUS /M2,

Mpononky NpoBoAMAM B paMKax 60pbbbl C COPHAKaAMM.
Monue npoBoaunM No Mepe HeOHBXOAMMOCTM, NOOAEPXKN-
Basi BIAXXKHOCTb NO4Bbl Ha ypoBHe 70-80% HB, Hopmy nonu-
Ba — 80-100m*/ra. Yxopn 3a nocaakamu BKJ4Yan B cebs
3alWnMTy pacTeHun oT BpeauTenen n dGonesHei. MNpoTtms
BpeauTenen ncnonb3oBanv npenaparbl Aktennunk, Aktapa
n Mckpa M, npoTtue 6onesHelt — Xom, KBagpuc n Pugomunn
Fona. Coop ypoxxas NpoBOAMNCS BPYYHYIO MO Mepe co3pe-
BaHMS NN0O0B.

lpenapat Penukt P (npounssogutens OO0 "HIM
eHe3nc”, PP) — conu ryMnHoBbIX 1 dynbeokucnot 40-60
r/n + MmkpoanemeHTbl. HopmMa pacxoga B aKCnepuMeHTe
cocTaBnseT 5 n/ra.

F'ymar+7 — kKoMnnekcHoe opraHoMuHepasnbHoe ynobpe-
HVEe, KOHLLEeHTpaT akTUBHOWM 4YacTu rymyca + 7 MUKpoane-
MeHTOB. Hopma pacxoga B 3KCNepUMEHTE COocTaBnseTt 2
n/ra.

Cxema onbita:

1. KoHTponb (N120P170K150) — ¢oOH.

2. ®oH + lN'ymat +7.

3. ®oH + PenukT P.

MccnepoBaHua npoBoaunvM B NabopaToOpHO-MONEeBbIX
ycnoBusix. MoBTOpeHMe onbiTa TPexKpaTHoe, pa3MeLlieHme
[EensgHOK B OMnbiTe PYyCHOE, BapunaHTbl B paMKax NnoBTope-
HUS PeHOoMN3npoBaHbl. B nabopaTopHbIX YCNOBUSAX Obin
npoaHannanpoBaH OUOXMMUYECKNA COCTaB NI0A0B TOMa-
Ta — onpeneneHne coaepxaHusa Cyxoro BellecTBa, caxa-

Ta6nuya 1. Hopma npumeHeHusi 6uonpenapamoe Ha momame
Table 1. Application rate of biological products on tomato

BapuaHThbl
onbiTa
BCXoAbl U
nucra
1. Kontponb . ~
(N120P170K150) — cpot
2. ®oH + l'ymat+7 2 nlra 2 nlra
3. Po + 5 n/ra 5 n/ra

PenukT P-xugkun

®dasbl
5-7 3aBs3biBaHue
NINCTbEB IESUELLIE nnoaos
2 n/ra 2 n/ra 2 n/ra
5 n/ra 5 n/ra 5 n/ra



poB. HabniogeHus, y4eT 1 pacyeTbl NPOBOANIN B COOTBET-
CTBUW C OBOLLENPUHATLIMY METOAAMUN U PEKOMEHOALMNAMM.
BromeTpuryeckne nokasatenu pacTeHnin ToMmaTa y4uTbiBa-
nmcb B pady MaccoBOro niogoHOLIEHUS NOCNe BCEX MNOA-
KOPMOK, aHann3 G1MoxXnMmMyeckoro coctasa niogoB NpoBo-
OUNCS Ha CTaaum NOJIHOWM CMNENocTu.

MoyBa ONbLITHOrO y4yacTka annioBUasbHO-YroBas, Cpea-
He-3acosleHHas Mo MexaHM4YeCcKOMy COCTaBy, FymMyc B
naxoTHom cnoe - 3,0-2,8%; 06wwmit a3oT - 0,27%; noasux-
HbIh pocdop P,0s5-2,0-3,5 Mr 1 06MeHHbIN kKanui — 37-43
mr Ha 100 r noysbl; pH - 7,0.

3aknagky nosieBbIxX OMbITOB NPOBOAWN B COOTBETCTBUN
¢ MeTognyeckumMn ykasaHusIMU MO CenekuMm COpPTOB U
rmépuaoB ToMarta Ans OTKPbLITOro U 3aLlMLLEHHOro rpyHTa
(1986) [15].

Cratnctunyeckas o6paboTka gaHHbIX 00 ypoxae npoBo-
ounack no B.A. JocnexoBy [16] ¢ ncnonb3oBaHNeM KOM-
NbIOTEPHBLIX MPOrpamMM AN CTaTUCTUYEeCKOol 06paboTku
OaHHbIX.

Mo cpokam BereTaunn pasHuLA B BapmaHTax ¢ npume-
HEHVEM N'YMWHOBbIX NpenapaToB (OT BCXOA4OB A0 CO3PEBa-
Hus —90-101 cyTok) cocTaBnsana ot 6 go 11 cytok (1abn.2).
OTa 0COBEHHOCTb CUJIBHO BapbMpyeTcs B 3aBUCUMOCTU OT
MOYBEHHO-KNMMATUYECKNX W CBETOBbIX 30H CTPaHbI.
PasHnua mexay BapumaHTamMum B MNPOLAOSXKUTENBHOCTU
nepuoga npopacTaHusg — UBeTeHUs coctaBuna 4-6 CyTok.
OTOT nepuop okasancs camblM MNPOLAOKUTENbHbIM (52
CyTOK) Ana koHTponbHOoro BapuaHTa (Ni20P170K1s0).
PasHuua mexay BapnaHTamm nposiBASEeTCS Takxke B Mpo-
DOMKNTENBHOCTM MEpUoaa LBETEHUSI — CO3PEBaHNS Mo-
DoB. MNpoJonxnTensHOCTb 3TOr0 Nepuoga BapbMpoBana
oT 44 (BapwaHT GoH + Penukt P) 0o 49 (KOHTPONbHbIN
N120P170K150 — HOH).

CornacHoO nonyyYeHHbIM peadynbTataMm, NpPUMEHEHue
6ronpenapatoB okas3ano O0JbLIOE BAVUSHUE U HA UHTEH-
CMBHOCTb POCTa pacTeHuii Tomarta. PasHuua B BapmaHTax
onbiTa C WUCMOJMIb30BaHMEM TYMWHOBLIX MpenapaTtoB Mo
OnvHe cTebna nMmena Hamborbliee yBenmyeHme npu oobpa-
60Tke Ha ¢poHe PenukT P (Tabn.3). PasHunuya 6bina 3Hauu-
TEeNbHO BbILLIE MO CPABHEHMIO C KOHTPONem Ha 7,3 cm. MNpun
MCMONb30BaHMN B COCTaBe CXeMbl nNuTaHua ymat+7 Ha
doHe Ni2P170K150 cnocobCcTBOBaNO yBENNYEHUIO ASINHBI
cTebns Ha 2,9 cMm.

Tabnuya 2. JnumenbHocmb MexhasHbIX nepuodoe momama
npu npumeHeHuu 6uonpenapamos, cpedHee 2022-2023 200b1
Table 2. Duration of interphase periods of tomato when
using biological products, average 2022-2023

Mepuoa, cyTkun
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1 L GETTREND 07.03 52 49 101
(N120P170K450) — ¢hoH e

2. ®oH + ['ymat+7 07.03. 48 47 95

3 Dot + 07.03. 46 44 90

Tabnuya 3. Buomempuyeckue nokazamesu pacmeHuli momama npu
ucnonb3oeaHuu 6uonpenapamos, cpedHee 2022-2023 200bI
Table 3. Biometric indicators of tomato plants when using biological
products, average 2022-2023
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b Leaent 62,7 0,880 83 101
(N120P170K150) — choH ’ ’

2. ®oH + l'ymar+7 65,6 0.885 88 112

3. ®oH + Penukr P 70,0 0,912 94 114

HCPgs 2,15 0,013 3,50 8,00

JIncTt aBnseTcs OCHOBHbIM aCCUMWANPYIOLWMM Opra-
HOM, B KOTOPOM MPOMCXOAUT npouecc poTocuHTEe3a.
doTocnHTE3 B 3HAYUTENbHOW CTEeneHu 3aBUCUT OT
nepexesaTa cBeTa, KOTOPbLIN, B CBOIO 04epenb, 3aBUCUT
OT naowaan nuctees. MNMpn CNONBL30BaHUN TYMUHOBLIX
npenapaTtoB pa3Mepbl JIMCTOBOro anmnapara Tomarta
yBENNYNBaIUCH OTHOCUTENbHO KOHTpOn4 Ha
0,005-0,032 m2/pacTeHue.

Mpuem ®@oH + PenukT P obecneynn dopmMmupoBaHune
Hanbonblen nNnowaan NTMCTbEB TOMaTa U NokasaTtesib
Obl1 3HAYUTENbHO Bbille, YeM B KOHTposne, Ha 0,032
M?/pacTeHue.

Havnyywunin nokazaTtenb MO MNOBLILEHUIO CTEneHu
3aBA3blBaHMS NJI040B TOMaTa B OMNbITE Obl1 JOCTUTHYT
npun obpaboTke pacteHun ¢oH + PenukTt P, 4tOo cno-
cob6CcTBOBaANO 3HAYUTESIBHOMY YBENIMYEHUIO CTENeHu
3aBf3blBaHMUSA MN0O0B OTHOCUTENIbHO KOHTPONS Ha
11%.

Mpn ncnonb3doBaHun ¢oHa + lNymat+7 cTeneHb
3aBA3bIBAEMOCTM MAOAOB TOMaTa Oblfla 3HAYUTENIbHO
BblLLE MO CPaBHEHUIO C KOHTPONEM — Ha 64%.

Mnoabl TOmMata - 9TO COYHble MHOFOrHe3gHble
arogbl, KOTOpble OTAMYyalTCa pas3Hoobpasmem Mo
okpacke n doopme nnogos.

MpumeHeHne BuonpenapaToB cnocobcTBOBANO yBe-
NINYEHUIO CPedHeNr Macchl NA0A0B ToOMaTa Mo cpaBHe-
HUIO ¢ KOHTponem Ha 11-13 r. Hambonblasa macca nno-
[0B TOMaTa obpaszoBanach NPy NCNOb30BAHMNN CXEMBI
nuTanma ¢oH + PenukT P 1 6bina 3Ha4YNTENbHO Bbille
KOHTpons —Ha 13 r.

[o3za ynobpeHuin N120P170K150 Bblna paccumtaHa Ha
nnaHUpyemyt ypoxanmHocTb Tomata B 80 T1/ra. Mo
BCEM BapumaHTam OnblTa YPOXaWHOCTb MNpeBbicuNa
3annaHnUpoOBaHHbLIN ypoBeHb Ha 1,2-4,1 T/ra (Tabn. 4).

MpumeHeHne BuonpenapaToB cnocobcTBOBANO yBe-
NINYEHMIO YPOXAMHOCTN TOMaTa NO CPABHEHMUIO C KOHT-
ponem - pasHuua 6bina Bellwe 3Ha4YeHns HCPos.

Mpu ncnonb3oBaHUM CxeMbl NOAKOPMKM GOH + N'ymat+7
YPOXaMHOCTb TOMaTa Oblfia BbILLE MO CPAaBHEHUIO C KOHTPO-
nem Ha 2,3 1/ra.



Tabnuya 4. Xo3slicmeeHHO YeHHbIe MoKa3amenu e 3aeucuMocmu om npumeHeHusi 6uonpenapamoe
8 yci08uUsiX OMKpPbIMOo20 2pyHmMa, cpedHee 2022-2023 200bi
Table 4. Economically valuable indicators depending on the use
of biological products in open ground conditions, average 2022-2023

BapuaHThbl YpoxanHocTb, T/ra
1. KoHtponb 812
(N120P170K150) — choH '
2 ®oH + Nymat+7 83,5
3. ®oH + Penukr P 85,3
HCPy5 1,5

Hanbonee adpdekTMBHbIM 0Ka3anocb MCMNOJb30Ba-
HMe cxeMbl NuTaHna GoH+ Penukt P — ypoxanHOCTb
ToMaTa yBenuuunacb Ha 4,1 T/ra, 4TO0 3HAYUTENbLHO
BbILLUE MO CPABHEHUIO C KOHTPOJEM.

ToBapHOCTb NO0O0B BapbupoBana B npegenax 80-
90%, 4TO TakXe 3HA4YUTEeNbHO MPEBbIWAET BbIXOM,
TOBapHOW npoaykuum npu cxeme nutaHua GoH +
Penukt P no cpaBHEHUIO C KOHTPOEM.

MpumeHeHne ©GuonpenapaTtoB cnoco6CcTBOBaNoO
YBENIMYEHUNIO COoepXaHua cyxoro Beuwiectsa Ha 0,5-
1,0%. Hambonblwee HakonineHMe Cyxoro BellecTBa
Habnwpganocb B naogax TomaTa, BblpalleHHbIX C
ncnonb3sosaHnem ®oH + Penukt P, nokasaTtenb
[OCTOBEpPHO Bbilwe KOHTpong Ha 1,0%.

Bkyc nnonoB Tomata onpenensercs coaepxXxXaHnem
caxapoB (rnKo3bl U GPYKTO3bl) 1 OPraHNYeCKNx KNGC-
noT (TMMOHHON, WaBeneBo, A6104YHOM, BUHHOKAMEH-
HOM). VIMEHHO OT KX COOTHOLWEHWUS N KoNnyecTsa
3aBUCUT BKYC (CaxapOKUCNOTHbIN Noka3aTesb).

Hanbonee adppeKkTMBHbIM BapMaHTOM (Cxema nuTta-
HMUS) NO HAKOMJIEHUIO CaxapoB B Naogax TomaTa oka-
3anca ®oH + Penukt P — 3,20%, 4To 6bINO OOCTOBEP-
HO BblLLE, 4EM B KOHTpose Ha 0,2%.

B pesynbTrate Hawux mMccnenoBaHui ObINo ycTa-
HOBJIEHO, 4YTO NpumMeHeHue BuonpenapaTtoB Ha GpoHe
pacyeTHon HopMbl yaoobpeHuin N120P170K150 B Tex-
HONMOrMWM BblpalMBaHNAG TomaTa cnocobcTBOBaNO
ynyyuweHuto GopmMnpoBaHns BereTaTUBHbIX U FreHepa-
TUBHbLIX OPraHOB MO OTHOLWIEHWUK K KOHTPOJIO: yBe-
NUYeHno niaowannm nUCTbEB Ha 0,005- 0,032
M2/pacTeHne, CTeneHb nnogoobpas3oBaHus — Ha 6-

ToBapHocTb, %

80

84

90

Cyxoe BelwecTBO, % Cymma caxapos, %

59 3,0
6,4 3,13
6,9 3,20
0.2 0,05
11%, cpenHaa macca nnogoB - Ha 11-13 .

MpumeHeHne GuonpenapaTtoB 3HAYUTENLHO MOBbICU-
10 YPOXaMHOCTb MO CPaBHEHUID C KOHTPOJIEM Ha 2,3-
4,1 T/ra n okasanocChb BbilIE 3aNaHNPOBAHHON YypO-
xarnHoctn B 80 1/ra. Camasa BbiCOKasg ypoXanHOCTb
TomaTa 6blna nonyyeHa npu ncnonb3oBaHum Penukt P
- 85,3 1/ra. B npoueHTHOM COOTHOLLIEHUMN 3TO COCTaB-
nqaet 2,8 u 5% B CpaBHEHUN C KOHTPOJIbHbIM BapuaH-
ToM. [prMeHeHne ryMUHOBBLIX MpenapaTtoB CNoco6-
CTBOBAJIO Y/YYLUEHUIO OUOXMMUYECKUX MOKa3aTenemn
naonoOB: COAepXaHue CYXMX BeLeCTB YBENNYUIOCb
Ha 0,5-10%, caxapoB - Ha 0,2%.

Mo uToram nNpoBeAEHHbIX UCCNEeAOBaHUM MOXHO
yTBEPXAATb, YTO MPUMEHEHME BuonpenapaToB MNpu
BblpallMBaHUN TOMaTa B YCNOBUSAX OTKPbITOro rpyHTa
6naronpuaTHO BAMSET Ha MPOLLECChl pocTa U pasBu-
™S Ha  BCex cTaguax  XWU3HWU pacTeHus.
BrnonpenapaTbl noBbIWAaT NPOAYKTUBHOCTbL KYCTOB
TomaTta, NyTeM BIIUSHUS Ha BEretaTUBHYIO U FeHepa-
TuBHyto daszy. [JaHHble npenapaTtbl aKTUBUPYIOT BGMO-
9HepreTu4yeckme npouecchbl, CTUMYNMPYIOT OOMEH
BewecTB. [103BONAT COXPaHUTb U 3HAYUTENIbHO
NMOBbLICUTb KOJIMYECTBEHHbIE U KAYECTBEHHbIE Moka3a-
Tenn ypoxas.

Takum 06pa3om, C LEeNbio MOBbLILEHUS YPOXaNHO-
CTU n KayecTBa nnogoB Tomata Bocxon BHUMNCCOKa
npu BbipalWMBaHUM ero B YyCrnoBuax Tepcko-
Cynakckonn nognpoBuHUMK [larecTaHa pekomMeHny-
eTcs ncnonb3oBaTb 6uonpenapat Penukt P B kaye-
CTBE MNOAKOPMKM Ha ¢GOHe OCHOBHOIro nNuUTaHug.
M3y4yeHHbIN arpOTEXHUYECKNIA NOAXOA K MOBbILLIEHUIO
ypoXaiHOCTK ToMaTa Takxe byneT apdeKkTuBeH npu
MCNONb30BaHUN APYrMX COPTOB U TMOPUAOB B pasnny-
HblIX NOANPOBUHLMAX [arecTaHa.
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Previously, surface soil acidity was amended by the application of lime, gypsum, and
acidic soil-tolerant crop species. However, their effectiveness in subsurface soil
acidity reduction is limited. Thus, this review paper aimed to screen the tree species
that easily overcome such problems. Scopus, Science Direct, Google Scholar,
African journals online, and Google search engine databases were used. A total of 60
acidic soil-tolerant tree species were identified. Acacia auriculiformis, Acacia crassi-
carpa, Arbutus unedo L., Casuarina junghuhniana, and Erythrina abyssinica were
among the extremely acidic soil-tolerant tree species. Whereas Acacia cincinnata,
Acacia mangium, Pinus patula, Albizia saman, Citrus x paradisi, and Cassia reticula-
ta were belongs to some of the strong acidic soil tolerant tree species. Generally, the
species' acidic tolerance capacity and planting site compatibility should be consid-
ered for the success of amendment works. Scaling out these species and large-scale
plantations should be done in addition to estimating their relative percent of acidic
soil amendment roles. Producing stable food in line with reclaiming acidic soil is
achieved through the integration of stress tolerant fruit trees. Research on large-
scale plantations, domestication, skilling up and comparative evaluation of their lev-
els of acidic soil amendment capacity should be performed in the future.

Agroforestry; Fruit, Legumes tree; pH; subsurface soil acidity

PaHblue NoANOBEPXHOCTHYIO KUCIIOTHOCTb MOYBbI KOPPEKTUpPOBanu nyTeM BHece-
HUSA U3BECTH, rMNca 1 KACIbIX NOYBOYCTOMYUBLIX KynbTyp. OgHako ux acdekTus-
HOCTb B CHWXXEHUM KMCNOTHOCTU NOYB orpaHnyeHa. Takum ob6pasom, Liernib JaHHOro
ob630pa — oTo6paTh Nopoabl AepeBbLEB, KOTOPbIE JIETKO NpeoaosieBatoT NOA0OHbIe
npobnembl. BbinM ucnonb3oBaHbl UCTOYHUKM Scopus, Science Direct, Google
Scholar, acdpukaHckue OHMaMH-XypHanbl U 6a3bl AaHHbIX MOUCKOBLIX CUCTEM
Google. Bcero BbisiBneHo 60 BMAOB AepeBbeB, YCTOWYUBLIX K KUCHbIM MOYBaM.
Acacia auriculiformis, Acacia crassicarpa, Arbutus unedo L., Casuarina
junghuhniana v Erythrina abyssinica oTHOCUNIUCb K YMCIYy Ype3BbIYaHO YCTONYM-
BbIX K KACJIOTHOCTU NMOYB BMAOB AepeBbeB. B To Bpemsa kak Acacia cincinnata,
Acacia mangium, Pinus patula, Albizia saman, Citrus x paradisi v Cassia reticulata
npuHagnexanu K BUaaMm AepeBbeB, YCTOMUYMBBLIM K CUNbHO KUChbIM noyBam. Kak
npaBuIo, AnA ycnexa KoppekTUpyowmx padboT cneayeT y4UTbiBaTb KUCNIOTOYCTOM-
YMBOCTb BMAA M COBMECTUMOCTb C MECTOM Mocafku. YBenuyeHue v 3aknagka Kpyn-
HOMacwWTabHbIX NNaHTauun NNoAoBbIX AepeBbeB AOIKHA OCYLECTBAATLCA C yye-
TOM OLEHKM MX OTHOCUTENBbHOW PONW KakK yny4lwuTernen KACIOW NOYBbl. Takum
obpa3omM, NpPou3BOACTBO CTaOUIIbHbLIX NMPOAYKTOB MUTaAHUA M BOCCTaHOBIEHUE
KMCION NOYBbl OCTUraeTCcA 3a cYET BbipaliMBaHUA YCTOWUYMBBIX K CTpeccy niogo-
BbIX AepeBbeB. B 6yayliem gomkHbl 6bITb NpoBeAeHbl UcCrieAoBaHMsA KpynHomac-
WTAOHbIX NNaHTauun, UHTPOAYKLMM U CPpaBHUTENbHas OLleHKa UX YPOBHSA cnoco6-
HOCTM yny4waTb NoyYBy.

Arponecomenuopauus; nnoaoBble AepeBbA; 6060BbIe AepeBbs; pH; noanosepx-
HOCTHas KMCIIOTHOCTb MOYBbI
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n rain fed agricultural areas, the absence of diversified

livelihood assets boosted the forest-to-agricultural area
conversion process. Such anthropogenic factors, along with
the associated natural events, cause substantial soil acidifica-
tion on land [1]. Alvarez, Gimenez [2] reported that soil acidi-
fication may result from acid parent materials, leaching of
basic cations (calcium (Ca?*), magnesium (Mg?*'), and potas-
sium (K*), hydrolysis reactions within soil exchange sites, rain-
fall containing nitric and sulfuric acids, cations absorbed by
the crop over the course of long-term cultivation, removal of
crop residue, and the addition of soluble salts and fertilizers
(mineral and organic). Generally, the worry of soil acidification
can be seen from different angles. Reduction of land produc-
tivity, change in vegetation cover, global warming, and migra-
tion are the major perspectives that express the conse-
quences of acidification. Increasing acidification on land influ-
ences the essential mineral absorption capacity of tree and
crop root systems, resulting in vegetation cover reduction.
Land productivity is strongly influenced. Unable to sustain
food and feed production later on influences the health sys-
tem of people and other living organisms. Therefore, famine
occurred, and the migration of living organisms to other areas
occurred. In addition to this ending of poor acidic soil man-
agement, the area will be exposed to desertification since the
vegetation cover is strongly influenced (degraded). Once
erratic rainfall occurs in those areas, the remaining minerals
are easily leached by floods and create higher sedimentation
on the riverbank. The Accommodation of large sedimentation
reduces the sea level water content and aggravates the emis-
sion of carbon dioxide, which was previously stored at sea
level, to the atmosphere. The process finally creates global
warming. Areas covered by acidic soil vary across the conti-
nent. For instance, in tropical regions, which are the largest
agricultural production area, 43% of the land is covered by
acidic soil [3]. Sumner and Noble [4] reported that the total
topsoil acidic area of the world is approximately 30% (3.777 to
3.95 billion ha) of the total ice-free land area. They also report-
ed that 22% of the total land of Africa (3.01 billion ha) is
exposed to acidic soil. In Ethiopia, 47% of the total and 45%
of the rainfed area of land is covered by the most hazardous
acidic soil [5, 6]. The cultivated to the total area of the above
mentioned continent is much lower than the acidic areas. The
extent of acidity in the total and rainfed lands of Ethiopia was
categorized as extreme to strong, moderate, and slight. In the
rainfed agricultural areas of Ethiopia, the extreme to strongly
acidic (higher concentration of hydrogen ions H+ in the soil)
soil cover area is twice its content in the total area of the coun-
try [6]. To avoid the above mentioned consequences, differ-
ent acidic soil amendment techniques were implemented in
the different parts of the country. The application of lime
(CaCO03) and acid-soil-compatible microbes, Al-tolerant crop
genotypes, and gypsum are among the most commonly used
acidic soil amendment techniques [7-9]. Liming is well known
to reduce surface soil acidity, although it increases soil pH,
native phosphorous, and molybdenum [10, 11]. Subsurface
soil acidity, which occurs in a soil zone of 10-35 cm due to alu-
minum toxicity, is not easily reduced via the application of
lime, gypsum and other usual treatments. Leaving this area
free from any activity without amendment practice couldn’t
reduce the content of acidity. It rather aggravates the expan-
sion rate to other nearby area. Its impact on reducing vegeta-
tion cover of less tolerance species and land productivity

enhances unless appropriate amendment techniques applied
on time. To overcome such problems, deep banding lime
treatment has been implemented in different areas [12-14].
However, such practice is cost demanding and needs addi-
tional skill. As a result, sustainable and cost-effective surface
and subsurface soil acidity amendment options are needed.
Thus, this review focuses on the screening of various tropical
acidic soil-tolerant species for future skilling-up and domesti-
cation-based research work. This is claimed by Nair, Kumar
[15] in that there is little availability of surface and subsurface
acidity in the forest and coffee landscape as compared to rub-
ber and coconut land use practices. Abure [16] reported that
acidity of soil under home garden was better than eucalyptus
plantation land use. This indicated that proper species
screening for acidity amelioration technique is pertinent
issues.

Formerly published data were used. Databases such as
Scopus, Science direct, Google scholar, African journals
online and Google search engines were used. Hand picking,
citation and reference tracking manual searching techniques
were used to compile relevant published papers. Papers that
were published in English language alone were used. To avoid
missing relevant information and compiling sufficient evi-
dence, the timeline of publication was not considered.

There are three main categories of soil based on textural
size: small-sized clay, medium-sized silt, and larger-sized
sandy soil. The class's sandy-textured soil types are primarily
known for their acidity. Clay-textured soil types, on the other
hand, have a high alkaline content. Acidity growth is con-
strained by the ecology and the type of soil. Among the 12 soil
orders, acidity is more frequently occur in Oxisols in Africa
and Ultisols in South America. According to Sanchez P.A. et
all. [17], Oxisols and Ultisols make up roughly 43% of the trop-
ics. Around 205 million hectares, or 23% of the nation, make
up the tropical savannah known as the cerrado in central
Brazil. Because of their high aluminum saturation, high P fixa-
tion capacity, and low natural soil fertility, the majority of the
soils in this region are Oxisols (46%), Ultisols (15%), and
Entisols (15%) [18]. Acidity varies across agro ecological
zones. Factors like parent material, climate variability, vegeta-
tion cover type, drainage type, organic matter content, weath-
er of rocks, management practice and other agricultural activ-
ity influence the extent of acidity across Agroecology [19-21].
Volcanic soil dominated highland and coastal lowland ecology
have higher level of acidity than other areas [22-25]. The plant
root required favourable soil nutrient content besides other
essential things for their growth and development. The
absence of nutrient or essential element toxicity or deficiency
and active and abundant relevant microorganisms activities
directly influence the plant root growth and development. In
areas with higher level of aluminum toxicity, the root tip’s cell
elongation and division is inhibited[26]. In other words, it cre-
ates unfavourable environment for bacteria, earth warm and
other essential microorganisms besides leaching of essential
nutrients below the root zones of the plant. In such cases the
plant root water and other essential nutrient uptake capacity
reduces significantly. This creates the critical role in their



development and reproduction rate. Thus, the species diver-
sity and abundance in particular and species composition in
general in acidic soil dominated area reduces as compared
with other fertile soil area [27, 28].

Increases in crop yields have been shown to dramatically
lower poverty and enhance food security. A number of fac-
tors, including technological ones (managing decisions, agri-
cultural practices or tillage system etc.), biological ones (crop
verity, diseases, insects, pests, weeds), and environmental
ones (climatic conditions, soil fertility, acidity, salinity, alka-
line, topography, water quality, etc.) can affect yield, or the
mass of harvested crop product in a given area [29-31].
Acidity is influence crop and vegetation growth across soll
types. Combining such factors with acidity strictly declined
the crop yield and exposed the community for conical famine
season. Crop requires favourable phosphorus and other
essential elements. In acidic soil areas’ the tillage system
influence these essential nutrients. In a 19 years study,
Calegari, Tiecher [7] found that, up to 10 cm of soil depth,
proper liming and other soil management techniques provid-
ed better acidity, P, and K availability for winder crop species
growth in no tillage systems than in conventional tillage sys-
tems. They also reported that below a depth of 10 cm, lime
treatments in small amounts on the soil’s surface were inef-
fective in mitigating the hazards of aluminum. Their findings
indicate that applying lime to the soil surface on a regular
basis under the no tillage system for crop yield improvement
can only be a feasible substitute tactic if the subsurface's
acidity and aluminum toxicity have been previously eradicated
by applying a sufficient quantity of lime and blending it with
the growing layer. Crop growth is greatly impacted by low soll
pH, which lowers vyield. According to Ngoune Tandzi,
Mutengwa [32] soil acidity in maize can result in up to 69%
yield loss. The maize (Zea mays L.) grain yield negatively cor-
related with the level of acidity [31, 33-35]. For instance,
Hayati, Sutoyo [33] find out that the mean maize yield
obtained in acidic soil was 38 times lower than the control
environments.

Liming or Working horse of crop [36], gypsum, coffee husk
manure, acid resistant cover crops, organic matters and
dolomites are some of the main methods we use to treat acid
soil. By increasing the availability of calcium and magnesium,
enhancing microbial activity, increasing plant nutrient uptake
efficiency, and lowering phosphorus immobilization, solubili-
ty, and heavy metal leaching, liming improves soil structure
and lowers acidity [8, 24, 31, 36]. Though liming has such
importance, its acidity or Al toxicity reduction capacity is limit-
ed until 10-20 cm soil depth alone during the first three suc-
cessional years of its application [37]. Therefore, amending
subsoil acidity with liming alone requires so long year and
other techniques like gypsum and deep ripping. The extreme-
ly slow vertical and lateral movement of lime in the usual soil
disturbance (small window) in deep ripping using tyne of 5 to
8 cm width results to big amounts of untreated soil [38].
Because of this, it seems unlikely that the subsurface acidity
constraint will be lifted quickly. More research is necessary to
determine whether complete tillage at depth is a feasible solu-
tion for subsoil acidity amendment as claimed by Li [39]. He

also reported that In the short term, the alkalinity in the lime
may move downward more easily when combined with organ-
ic materials. Nevertheless, over time, nitrification brought on
by the heavy application of organic materials may cause the
soil to become acidic.

Gypsum is applied to reduce Al toxicity and raise Ca?*lev-
els in the subsoil. The latter result has been linked to SO43
’s involvement in either Al precipitation [36]. However, its
usual treatment slowly reduces the subsoil acidity. Another
treatment was used to rapidly ameliorate subsoil acidity.
Accordingly, Oates and Caldwell [40] reported, that using
hydrofluorogypsum and phosphorgypsum gypsum by-
product in place of the standard gypsum treatments were
considerably and quickly reduced subsoil acidity because
of the fluoride impurity found, which have an amount of 21
cmol(+) per kg of KCI- exchangeable Al. Applying gypsum
to acid Andosols seemed to be more effective when soil
humus contents and minor variations in soil pH levels were
taken into account. This also resulted in a decrease in Al
release rates when the consistent segmentation method
was employed [41]. Generally, the use of inorganic acidic
soil amendment techniques in a sustainable way request
huge capital. The better less costly and sustainable crop
production option in acidic soil dominated area needs fur-
ther research. In the long and short run the use of acidic
soil tolerant tree species better reclaimed the aluminium
toxicity and level of soil pH in sustainable and cost efficient
ways.

Generally, techniques used in microbial biotechnology
are derived from the organic interactions found in ecosys-
tems. Rhizobacteria, one type of bacteria that is particular-
ly important for plant growth, offer agricultural crops a
counterbalance to the detrimental effects of abiotic stress,
such as those brought on by salinized environments [42].
Microbial communities have developed a variety of
defences’ mechanisms to address numerous environmen-
tal obstacles. Because their survival and growth depend on
quick, insufficient control over genetic expression and
metabolic reactions, bacteria must be dynamic to over-
come such unfavourable conditions [43-45]. Certain
members of the diverse microbial populations can thrive
in settings that are strictly unacceptable, while others
may suffer negative consequences. A significant rise in
expression occurs when bacteria are exposed to
unfavourable conditions such as heat, heavy metals,
salt, and nutritional shortages, among others [46]. A few
of the diverse microbial populations can survive in com-
pletely unfavourable environments, while others are nega-
tively impacted under stressed conditions. When bacteria
are exposed to harsh environments such as heat, heavy
metals, salt and nutrient limitations, their expression level
skyrockets. The highly acidic environment is another sig-
nificant unfavourable factor that inhibits bacterial growth.
However, rhizobia species have evolved mechanisms to
cope with such harmful environmental factors, and pro-
teomics can help identify the proteins responsible for tol-
erance to high acidity[46]. Most legume agroforestry
species are well adapted in stress-dominated areas. The
presence of arbuscular mycorrhizal fungi in legume tree
species allows them to adapt and grow well in stress-like
acidity, salinity, and alkaline tropical areas [46].
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60.
Note

Table. The acid-tolerant multipurpose tree species

Scientific Name
of species

Acacia auriculiformis
Acacia cincinnata
Acacia crassicarpa
Acacia koa A.Gray
Acacia mangium

Acacia mearnsii De Wild.
Acer pseudoplatanus L.
Albizia lebbeck

Albizia saman

Annona squamosa*
Arbutus unedo L.*
Azadirachta indica
Betula pendula
Calliandra calothyrsus
Calliandra calothyrsus Meisn.
Cassia abbreviate
Cassia reticulata
Casuarina junghuhniana
Citrus aurantiifolia*
Citrus limon*

Citrus sinensis*

Citrus x paradisi*
Delonix regia

Dialium guineensis
Dodonaea viscosa
Eneste ventricosum
Enterolobium cyclocarpum
Erythrina abyssinica
Erythrina variegate L.
Fagus sylvatica L.

Ficus Carica*

Flemingia macrophylla
Fraxinus excelsior L.
Gliricidia sepium
Harungana madagascariensis
Inga edulis*

Japanese Maples (Acer palmatum)
Juniperus horizontalis
Leucaena leucocephala
Liquidambar styraciflua
Malus domestica*
Mangifera indica*
Mimosa scabrella

Oxytenanthera abyssinica A.Rich.

Paraserianthes falcataria
Persea americana*
Pinus patula

Pinus strobus
Pithecellobium dulce
Prunus persica*

Prunus persica var. nectarine*
Pterocarpus indicus
Pyrus communis L.*
Punica granatum L.*
Quercus palustris
Sinorhizobium medicae
Taxodium distichum
Tetrapleura tetraptera
Vachellia abyssinica
Vitellaria paradoxa*

Suitable
pH(H20)

range

3-9
4-5
3.4-5.4
4-74
4.5-6.5
5-6.5
5-8
9.5-7.5
4.6-7
6.5-8
3-7.2
5-8
4-5
4.5-6.5
4.5-6.5
5.5-6.9
4.2-47
2.8-8
5-8
5.5-6.5
6-8
4.3-8
4.5-7.5
5-7.5
4.5-8.5
5-7.5
4.5-8
3.5-5.5
4.5-8
3.5-8.0
5.5-6.5
4-8
5-8.
4.5-6.2
5.5-6.5
4-8
5.5-6.5
4-6
6-7
5-74
5.5-7
SHET/ )
4.8-5.1
5-6
5.5-7
5-7
4.5-5.5
4.5-6.5
5!5:-7:5
6-6.5
5.5-6.5
5-7.5
5-6.5
5.5-7.2
5-7
5-7
5.5-6.8
4-7
5-7.5
5.5-8

Reference

[48-50]
51, 52]
[51-53]

[54]
[51, 52, 55, 56]
[57]
[58-61]
[52]
[52]
[62]
[63-66]
67, 68]
69, 70]
152, 71, 72]
(52, 73, 74]
52, 75]
[76]
[52]
[77]
78, 79]
[52]
[80]
[81]
[73]
[82]
[83]
[52]
[84]
[52]
[85-87]
[88]
[52]
[89]
[90-92]
[73, 93, 94]
[98]
[96]
[97]
[76]
[98, 99]
[100, 101]
[102]
[52]
[103]
[104]
[105, 106]
[107, 108]
[109]
[110]
[111]
1111, 112]
[110]
[113]
[114]
[115]
[116-118]
[119]
[73]
[52]
[120]

* indicated that the palatable fruit produced species

The logarithm of a solution’s reciprocal of its hydrogen
ion concentration is known as pH. Practically speaking, pH
is the relative acidity or alkalinity of a solution. The pH scale
ranges from 0 to 14, with 7 denoting a neutral pH. Coffee
(pH=5) and grapefruit juice (pH=3) are typical examples of
acidic solutions, whereas saltwater (pH=8) and oven clean-
ing (pH=13) are typical alkaline solutions. Potential of
Hydrogen (pH) is significant in soils because it affects the
availability of essential nutrients for plants. When the pH
rises, some soil nutrients, such as iron and manganese,
become less available.

Chesworth [47] reported that four (extremely acidic
(0<pH<4), strongly acidic (4<pH<5), moderately acidic
(5<pH<B6), and slightly acidic (6<pH<6.5)) categories of soll
acidity were observed in agricultural landscapes. Taking into
account these classifications, the identification of acidic soil-
tolerant tree species was summarized. In this review paper, a
total of 60 tree species were identified. Tree species Acacia
auriculiformis, Acacia crassicarpa, Arbutus unedo L. (from
fruit tree), Casuarina junghuhniana, Erythrina abyssinica, and
Fagus sylvatica L. were identified as extremely acidic soil-tol-
erant tree species. 45 percent of the identified species
(Acacia auriculiformis, Acacia cincinnata, Acacia crassicarpa,
Acacia koa Gray, Acacia mangium, Albizia saman, Arbutus
unedo L., Betula pendula, Calliandra calothyrsus, Calliandra
calothyrsus Meisn., Cassia reticulata, Casuarina junghuhni-
ana, Citrus x paradisi, Delonix regia, Dodonaea viscosa,
Enterolobium cyclocarpum, Erythrina abyssinica, Erythrina
variegate L., Fagus sylvatica L., Flemingia macrophylla,
Gliricidia sepium, Inga edulis, Juniperus horizontalis, Mimosa
scabrella, Pinus patula, Pinus strobus and Tetrapleura
tetraptera) were able to grow in strongly acidic soil conditions
(Table). All the listed species have direct and indirect ecosys-
tem services (provision, regulation, cultural and support serv-
ices). Of the screened species 16" were fruit tree species.
Three of them (Arbutus unedo L., Citrus x paradisi and Inga
edulis) can withstand a strong acidic soil (Table).

Soil is a vital component for the growth of tree species.
Inappropriate management of this essential resource
reduces land productivity. Overutilization of inorganic fertiliz-
er enhances the acidity level of surface and subsurface soil.
A combined application of lime, gypsum and acidic soil-toler-
ant crop species is an essential tool for the amelioration of
surface soil acidity. Reducing inorganic input and producing
crop sustainably required other alternatives. Overall soil
acidity (surface and subsurface acidity) is amended sustain-
ably and is environmentally friendly at a high cost through
the proper alignment of acidic soil-tolerant legume tree and
fruit tree species with specific levels of acidic soil areas.
Generally, planting the species (Acacia auriculiformis,
Acacia crassicarpa, Arbutus unedo L., Casuarina junghuhni-
ana, Citrus x paradisi, Erythrina abyssinica and Fagus sylvat-
ica L.) that have the ability to absorb and recycle the subsur-
face mineral extreme acidic soil dominated area should be
the priority issue for land managers. Producing stable food
in line with reclaiming acidic soil is achieved through the inte-
gration of stress tolerant fruit trees. Research on large-scale
plantations, domestication, skilling up and comparative eval-
uation of their levels of acidic soil amendment capacity
should be performed in the future.
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3emnsHuka capoBas (Fragaria x ananassa (Weston) Duchesne ex Rozier) — wupoko
pacnpocTpaHeHHas AroaHas KynbTypa, OTINYaloWanca cnocobHOCTLIO K GbICTPOMY BereTaTusHOMY
pPa3MHOXEHWI0, CKOPOMIOAHOCTLI0, YPOXaNHOCTLIO, BbICOKOW MNacTu4yHoCTbI. B nocnepHee
BPeMs HabMpaloT NOMyNAPHOCTL PEMOHTaHTHbIE COPTa 3eMNAHNKM CafoBoOi Gnarojaps Ux Anu-
TenbLHOMY nepuozy NoOHOLIEHNUS, BbICOKOW YPOXaHOCTM 1 KauecTBy Arof,. ExxerogHo Ha poccuit-
CKOM pPbIHKe MOSBIIAIOTCA BCe HOBbIE MHOCTPaHHbIE copTa. [1oaTomy U3yyeHue 3apybexHbIX COPTOB
3eMNAHUKN CaAoBOM Pa3NUYHOro 3KONOro-reorpadyMyeckoro NPOUCXOXKAEHUA M BbiSBNEHWE apan-
TUBHBbIX COPTOB K arpoKIIMMaTM4eCKMM YCIOBUSIM KOHKPETHOTO PErMoHa SIBMSIETCS aKTyamnbHbIM.
Llenbto uccnenoBaHus ABRANOChL onpeaerieHne 0CHOBHbIX GMOXUMUYECKMX M TOBapPHbLIX Moka3are-
nei y MHTPOAYLIMPOBaHHbLIX COPTOB 3eMMAHMKN Cafi0Boii B ycrioBusax MpumMopcKoro kpas v Bbiae-
NeHne COPTOB C XO3AIVICTBEHHO-LIEHHLIMU XapaKTepUCTUKaMM Ans AanbHeNLero NCnonb30BaHus B
ceneKkLvM 1 NPou3BOACTRe.

WccnegoBaHus BbINOMHANM B MUTOMHUKE NEPBUYHOTO COPTOU3YYEHUS
®IBHY «®HL| arpobuotexHonorui fanbHero Boctoka um. AK. Yaitkn». O6bekTbl UccnieaoBaHns —
MATb PEeMOHTaHTHbIX com‘oa 3eMNSHUKW CafloBOW HENTPanbHOro AHA 3apybexHOW cenekuuu:
Cabrillo (CLUA), Albion (CLLIA), Florentina (Huaepnanabi), Murano (Uranus), Bravura (Hugepnanael).
B kauecTBe KOHTpons ucrnonb3osanu copt Enusaseta 2 (Poccus), paMoHMpOBaHHLIN MO BCeM
pernoHam ponycka Poccuiickoii ®efepaumun. OueHuBanu cregytollye nokasarenu: ypoxanHoCTb,
CpepHss Macca srod, MakcumanbHasi Macca irofbl, CTeneHb KPYNHONMOAHOCTY, BbIXOA TOBaPHbIX
fArog, CoaepxaHu1e Cyxoro BewecTsa, peAyuMpoBaHHbIX caxapos v BuTamuHa C. Hakonnexve B nro-
[ax aHTOLMaHOB ONpeaensny ¢ NOMOLLBIO IKCPECC-OLieHKM NO LIBETHOM LuKane. YyeTs! U Habnioge-
HWUS| NPOBOAVNM B COOTBETCTBUM C «[TporpamMmoii U METOAMKON COPTOM3YYEHUs! NNOJOBLIX, AroA-
HbIX U OPEXONNOAHbIX KynbTyp» (1999). 5

B pe3ynbTare n3y4eHns 0 OCHOBHbIM XO3SIICTBEHHO LIEHHbIM NPU3HaKaM PEMOHTaHT-
HbIX COPTOB-UHTPOAYLIEHTOB 3eMMNSHUKU Cafj0BOW HEMTPanbHOro AHA B ycroBusix Mpumopckoro
Kgaﬂ BbifeneHbl criefytoLme copra: no npogykTMBHOCTM — copt Cabrillo é63,3 r/KyCT, KOHTpONb —
82,8 rlkycr), no Bbixogay ToBapHbIX irof — copT Murano (81,3%), no kpynHonnoaHocTti — Bravura (15,5
2 u Florentina (15,2). MakcumanksHoe coaepxaHue Cyxoro BellecTBa Hakannueanu Arogbl copta
Ibion (9,87%% caxapoB — Cabrillo (7,16%), Florentina }7,09%{,, Albion (7,09%), ButammHa C —
Florentina (60,30 mr/100 r), aHTounaHoB — Murano (50 mr/100 r). YctaHoBneHo, 4to Haubonee nep-
CMHEKTVIBHbIM [Ans BblpawuBaHus B MpMMOpPCKOM Kpae No KOMMIEeKCy nokasateneii ABNseTcs copT
urano.

3eMnsAHMKa capoBas Fragaria x ananassa Duch., copT, cyxoe BeLecTBO, CpeaHss Macca Arof, aHTo-
LMaHbl, KPYNHONMOAHOCTL, BUTaMuH C

The garden strawberry (Fragaria x ananassa (Weston) Duchesne ex Rozier) is a wide-
s‘)read berry crop distinguished by its fast vegetative growth, early bearing age, and high yield and
plasticity. Today everbearing (remontant) strawberry varieties gain in popularity due to their long fruit-
ing period, and high yield and berry quality. Annually new foreign varieties appear on the Russian
market. For this reason, it is important to study forei%n garden strawberry varieties of different eco-
logical and geographical origin and identify those of them that are adaptable to agro-climatic condi-
tions of a é;lven region. The research goal was to determine the biochemical and customer qualities
of the garden strawberry varieties introduced in Primorsky kray and to select varieties with econom-
ically important traits for further breeding and production. ) ) )

: The research was carried out in the nursery of primary variety testing at FSBSI
“FSC of Agricultural Biotechnology of the Far East named after A.K. Chaiki”. The following garden
strawberré varieties of foreiﬂ? breedin%norigin were used as the research object: Cabrillo (USA),
Albion (USA), Florentina (Netherlands), Murano (ltaly), and Bravura (Netherlands). The studied vari-
eties were day-neutral and everbearing. Variety Elizaveta 2 was used as the control (Russian breed-
ing origin; admitted to use in all regions of the Russian Feder_ationL. The following parameters were
evaluated: total yield, average berry weight, maximum berry weight, berry size, the yield of marketable
berries, and the content of dry matter, reduced sugars, and vitamin C. The accumulation of antho-
cyanins in berries was determined by a rapid assessment using a color scale. Records were made
and scientific observations were conducted according to “Program and methods of variety testing of
fruit, berlg, and nut crops” g19992.

ased on the results of the research on the economically important traits of the everbearin

day-neutral strawberry varieties introduced in Primorsky kray, the following varieties were selected:
Cabirillo for yield (263.3 g/plant, control — 82.8 glplant), Murano for the yield of marketable berries
(81.3%), and Bravura (15.5 g) and Florentina (15. g,)for berry size. The highest content of dry matter
was accumulated in berries of variety Albion (9.87%). The highest content of reduced sugars was
found in varieties Cabrillo (7.16%), Florentina (7.09%), and Albion (7.09%); of vitamin C - in Florentina
(60.30 mg/100 g), and of anthocyanins - in Murano (50 mgi(/1 00 'g). Murano was established to be the
most promising variety under the conditions of Primorky kray for the complex of its traits.

Fr_aggria ananassa Duch., variety, dry matter, average berry weight, anthocyanins, large fruit size, vita-
min
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emMngaHuka capoBasa (Fragaria * ananassa

(Weston) Duchesne ex Rozier) — aT0 Bepyuwias
KOMMepyeckada arogHasa kynbTypa. OHa no npaBy 3aHu-
MaeT nepBoe MecTo cpeau ArogHbix KynbTyp, 6naroaa-
ps OTMEHHOMY BKYCY, NMpPUBNEKATENIbHOMY BHELUHEMY
BMAY M PaHHEMY cO3peBaHunto nNnonos. BkycHble 1 apo-
MaTHble Arofbl 3eMAsSHUKM 06nagatoT YHUKabHbIM
KOMMIEKCOM JieyebHbIX U ANeTUYeCKUxX CBOMCTB, Gna-
rogaps CoaepXaHuio psga He3aMeHUMbIX MULWEBbIX
BeLeCcTB, SABNSAIOWNXCSA XUIHEHHO HEOOXOAUMBIMU, W
NoNb3YTCH MOBbILLEHHBIM CAPOCOM nokynatenen [1].
Aroabl 3eMNSHUKW OKasbiBaloT obueykpennstwouee,
KPOBETBOPHOE, Kanunnapoykpenaswowee, aHTupagma-
LMOHHOEe OelicTBME Ha OpraHuMam 4YenoBeka, Cnocob-
CTBYIOT yKkpenneHuto 3a0poBba [2,3]. 3a nocnegHue
rogobl MPOBefEH pan MccnenoBaHWA MO BbIIBAEHMIO
AHTMOKCUAOAHTHbIX BeWwecTB B 3emasHuke. OCHOBHble
KflacCbl COEAVHEHUN, coaepXallnxcsa B BUaax 3emMns-
HWUKN CafoBON (aHTOUMAHLI U HE aHTOLWAHWHOBbLIE
deHoNbHble CcOoefuHeHNs), U3BECTHbl CBOVMMW AHTU-
oKCUAaHTHbIMK cBoncTBamum [4,5,6]. Mexay pasHbiMuU
copTamMm 3eMJISHUKM CafO0BOM CYLLECTBYIOT pasnnyung
B COAEPXAHNN OAHHbIX BELWLECTB W B MPOABNEHUN aHTU-
OKCUOAHTHOM aKTUBHOCTU [7].

B peaynbTaTe cenekumMoHHOM paboTbl 3apyOeXHbIX U
OTEYEeCTBEHHbIX YYEHbIX CO3[aHO 3HAYUTENBHOE YUCIO
COPTOB 3EMSHUKN CAA0BON, OTNMYAIOLWMXCHA N0 TOBap-
HbIM, MNOTPEOUTENbCKUM, OBUOXUMUYECKUM, GUINKO-
MeXaHNYeCKnUM,  TEXHOJIOTMYECKMM  MoKasaTensaMm.
TpeboBaHUA K CBEXMUM NiaogamM 3eMIISHUKK BKJOYaT
XapakTepPUCTUKM BHELIHEro Buaa, BKyca M 3anaxa,
oKpacku, 3peniocTu, pasmepa no Hambosbliemy none-
peyHomy auameTpy [8]. Hanbonee BaxHbIMU nokasaTe-
NIMM  BUOXMMUYECKOro CcoCTaBa SArof 3eMJSHUKMK
ABNAIOTCSH COAEpPXaHMe Cyxoro Bel,ecTBa, Caxapos,
OpraHmM4yeckmx KuUcnot v ButamuHa C, Tak Kak OHU
BAINSIIOT Ha KayecTBO, BKYC U BMONOrMYeckyo LeHHOCTb
nnoposB [9,10,11,12,13,14,15,16]. KonnyecTtBo cyxmx
BELLECTB B 3HAYNTENIbHOM CTENEHN ONpPenenseTcs ypos-
HEM HaKOMMeHUs caxapoB, KOTOpPble COCTaBASOT 60sb-
LYK MX YacTb, ClOAa e OTHOCHATCS MEKTMHOBLIE BELLe-
cTBa 1 knetyaTtka [17]. U3BeCTHO, 4TO BMOXUMUYECKNTA
COCTaB Arofd, 3aBUCUT He TOJIbKO OT FEHEeTUYECKMX OCO-
©eHHOCTEN copTa, HO 1 OT MOroAHbIX YC/IOBUI B Nepuog,
dopmMmMpoBaHUS ypoxasa n MecTa ee Bo3aensiBaHus [18].

Knumat lNpumMopcKoro kpas mMMeeT CBOU OTANYU-
TenbHble 0COHEHHOCTU OT APYrux pernoHoB Poccun.
OH TUNMYHO MYCCOHHBbIN, XapakKTepusyeTcsa BECEHHEN
M paHHeneTHen 3acyxoi, NeTHMMNU MyCCOHaMu, BbICO-
KOW aTMocdepHOM BNAXHOCTbIO BO34yXa, MaslOCHEX-
HoM 3umon [19]. KnumaTuyeckme ycnoBmsa okasbiBaloT

'TOCT 54650-2011. Mousbl. OnpeneneHne NOABUXHbLIX coeanHeHuii docdopa
n kanus no metoay Kupcanosa B mogndukaumm UMHAO. - Been. 01.01.2013. -
M.: 3-Bo cTtanpapTo., 2013. -8 c.

2 ArpoxumMmunyeckne metoabl uccnepoanus noys / [3.I. Unbkosckas, A.C.
KonoBanos, B.B. MoxnamopeB v ap.]; [OTB. pen. yn.-kop. AH CCCP, O6beauH.
Hayy. coBeT «Hay4. OCHOBbI XMMU3aLmMn CenbeK. X03.-Ba», Bcecolos. akaa,. c.-x.
Hayk M. B.W. Jlenuna, Moys. nH-T um. B.B. [Jokyyaesa. 5-e nag., gon. n nepe-
pab. - M.: Hayka, 1978. - 656 c.

3 TOCT 26213-91. MNouBbl. MeToabl onpeaeneHns opraHNYeckoro BeLLecTsa. -
Been. 01.07.93. - M.: N3p-Bo ctaHpapToB, 1992- 6¢.

+TOCT 26483-85. MNousbl. OnpeneneHve coneBoit BbITSXKM U onpeaeneHvne ee
pH no metoay LIMHAO. - Beea. ¢ 01.07.86.- M.: 3p-Bo cTaHpapTtos, 1985.-4 c.

3HAYNTENIbHOE BNUSHME Ha POCT U pas3BUTUE pacTe-
HUI, X Nepe3nMOBKY, YPOXanMHOCTb, pacnpocTpaHe-
HMe 6onesHen U BpeguTenen, a Takxe 1 Ha BUOXUMU-
Yeckuii cocTaB arof. B aTon cBA3M n3yyeHve 3apybex-
HbIX PEMOHTAHTHbIX COPTOB 3EMJISTHUKN CaA0BON pas-
JINYHOTO 3KONOoro-reorpaduryeckoro nMpoOUCXOXAEHUS
Ha ajanTUBHOCTb K KJIWMATUYECKUM YCIIOBUSM
MpumMmopckoro kpas 1M noTpebuTenbckue KayecTBa
ArogHOM NPOAYKLMN SABNSETCHA akTyasibHbIM.

Llenbto HacTosWwen paboThl ABASNOCH onpeaeneHne
OCHOBHbIX BUMOXMMUYECKUX N TOBAPHbIX MoKasaTenen
MHTPOOYLMPOBAHHbIX COPTOB 3EMJISHUKU CagoBOW B
ycnousax NpnuMopckoro Kpas v BblAeneHne COpToB C
CeNneKkuMOHHO-UEHHbIMY  XapakTepuctukamu  Aang
BKJTIOYEHNS B CENEKLUMNOHHbIN NPOLECC U pacCllMpeHns
COpTUMEHTa B NPON3BOACTBE.

MccnepoBaHua npoBOAMAM B MOSIEBOM MUTOMHUKE
NEepPBUYHOTO COPTOU3YYEHUS 3EeMNFAHUKN CcanoBOW
«®PHL, arpobuoTtexHonornin HanbHero BocToka um.
A.K. Halkn», pacnonoxeHHOM B NOC. TMMUPA3EBCKOM
Mpumopckoro kpas.

MoyBa ONbLITHOrO yyacTka NyroBo-6ypas oTbenen-
Has, N0 MexaHN4eckoMy COCTaBy OTHOCUTCS K M10BATO
nblneBaTbiM U CPpeaHUM rnmMHam. o gaHHbIM arpoxum-
Munyeckon nabopatopum «PHL, arpobuoTexHonorui
HanbHero Boctoka mm. A.K. YHankm» copmepxaHume B
cnoe 0-20 cm cocTtaBnano: ¢pocdopa (P20s5) 207+41
Mr/kr noysbl'; kanua (K:0) — 231+£35 mr/kr noyssbl',
asoTa nerkormgponusdyemoro (Nn.r.) — 14116 mr/kr?,
opraHuyeckoro BeuiectBa 3,53+0,53%°, peakuud
cpenbl pH conesolt BbiITaxku 4,54, CTteneHb obecne-
YEeHHOCTW NuTaTeNbHbIMK BeliecTBamu Obina pocTa-
TOYHOM ONS BO34eNblBAHUS BbipalMBaHUS pacTeHUn
3eMSHNKN Caf0BOMN.

YyacToKk Heopowaembln. MNpeawecTBEHHUK — filoLep-
Ha. Ha yyacTke npoBegeHa 3a6neBas Bcrnawka, Bec-
HOW — TPU KyNbTUBALMN U Hape3ka rpedHel arperaTtom
KOH-2,8. lWupunHa rpebHa coctaBnana coctaengaet 70
cM, pnunHa — 50 M, paccTosHue Mexay rpedbHamMm — 1m,
paccTossHue Mexay coptamum B pagy — 1 M, paccTosgHne
Mexay pacteHuamm B paay — 30 cwm.

BpyyHyto B rpeOHM BHOCUIM BHECEHO OpraHnyeckoe
yoobpeHne (tTepmunyeckn obpaboTaHHbI NeperHoi)
13 pacyeTa 2,5 Kr Ha MOroHHbIN METP U 5 N BEPMUKYIN-
Ta BCANYYEHHOrO Ha MOrOHHbIN METP.

FpebHN MynbuyMpoBaNM YyKkpbiBaAIM MaTepuanom
«arpotekc mMynb4ya 60 cnaHGOHA 4YepHOro uBeTa».
Mocaaky onbITHbIX paCTEHUN 3EMASHUKM B rpebHM npo-
Benn B mae-utoHe 2021 ropa (puc. 3).

Mpu nocagke B Kaxayw nyHKy pob6asnanm 0,5 n
0,2% pacTBOpa MWUHepanbHOro yaobpeHus anammo-
docka (N:P:K 10:26:26).

ArpoTexHuka B OMnbiTe COCTOSANA B yAaleHUNn COpPHS-
KOB W YyCOB B NMepuop Beretauum, yganeHun npowso-
rOOAHUX NUCTbEB BECHOW, MpPoOBefEeHUN MNOAKOPMOK
(BeCcHOM nocne nNepe3nMMOBKM W MNOCHAe UBEeTEeHUs
pacteHunsa nonueanun 0,2% pacTBOPOM AMaMMODOCKN,
B aBrycte-ceHtabpe - 0,2% pacTBOpPOM MOHOKannin-
docdata ¢ MukpoanemeHtamm n3 pacyetra 0,5 n Ha
KycT). O6paboTku npoTmB GonesHen u BpeguTenemn
necTuuMpamm He NPOBOAUMN C LEeNblo 0TBopa ycTom-



YMBbIX FTEHOTUNOB. Ha 3uMy pacTeHuns ykpbiBanm marte-
puanom «arpotekc 60 cnaH6oHa G6enoro useta» Ans
npenoTBpaLLeHns BbIMEP3aHUS PACTEHUI Npu OTCYT-
CTBUWN CHEXHOrO NOKPOBA.

3emernbHble yroabs panoHa noc. TMMUPSA3EBCKUIA OTHE-
CEeHbl K arpokinMaTtMyeckomy paiioHy C MHOEKCOM 16s.
[aHHbI palioH xapakTepudyeTcs kak Hanbonee Tennblid:
CyMMa CpefHMX CYTOYHbIX TeMnepaTtyp Bo3ayxa Bbiwe 10°C
coctaBnaiT 2400-2660°C [20,21]. MNpoaoomkmnTenbHOCTb
BeretauyioHHoro nepuoga He npesbiwaeT 180-190 gHen,
NPOAOMKUTENBHOCTL BE3MOPO3HOro NeEpMoaa COCTaBNSET
150-160 pgHen, NMpPOOOMKUTENBHOCTbL TEMAOro nepuoaa
(cpeoHue cyto4yHble Temnepartypbl Bo3ayxa Bbiwe 0°C)
paBHa 215 gHein.

Ycnosus Mpumopckoro kpas 6naronpusTHbl ANs Bblpa-
LUMBAHWS 3EMJIIHVUKN B PErMOHE, TakK Kak a/1si €€ NPOMbILL-
JIEHHOr 0 BO34E/bIBaHNS TPEOYEeTCA CyMMa akTUBHbIX TEM-
nepatyp 1600-1800°C [22]. KnumaT B lNMpumopckom kpae
HaxoaAMTCH MofA, MOCTOSHHBIM BO3OENCTBMEM 3MMHENO U
NeTHero MyCCOHOB. LMkIOHbI 1 TalkdyHbl BbI3bIBAOT
HaBogHeHus. OceHb — Tennas WM NPOAONXUTENbHAs.
lMepBble OCEHHME 3aMOPO3KU HAYMHAKOTCS B NEPBO Aeka-
ne oktaops. Camble paHHME 3aMOPO3KM BO3MOXHbI BO BTO-
poli pnekane CeHTabps, camble MO3OHME — BO BTOPOM U
TpeTbux aekanax oktaops [20].

MorogHble ycnosus B uoHe-nione 2022 r., B Nepuoa
MacCOBOro MAOAOHOLUEHNS 3eMASHUKWN, XapakTepu3oBa-
JINCb 3HAYUTENbHbIM KOMMYECTBOM BbIMaBLUMX OCAAKOB
(117,7 n 214,0 MMm), NPEBBLICUBLLUNM CPEOHEMHOrONIETHNE
3Ha4YeHus, COOTBETCTBEHHO, Ha 36,7 1 124,0 MM, BbICOKOM
BI@QXHOCTbIO Bo3ayxa (85-94%) wn Temnepatypon
17,7...20,6°C (puc. 1, 2).
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Puc. 1. Temnepartypa Bo3gyxa, OC (2022 ron)
Fig. 1. Atmospheric temperature, OC (2022)

TemnepaTtypa Bo3ayxa B nioHe 6blfa Bbllle cpeaHeMHO-
roneTHmx 3HadyeHnin Ha 1,80C, B nione He oTnamyanacb oT
HopMbl. OCEHHME 3aMOPO3KM HavyanmMcb B NepBoOi aekane
oKTA6PS.
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Puc. 2. ATMmocepHbie ocanku, Mmm (2022 ron)
Fig. 2. Precipitation, mm (2022)

Puc.3. Boicanka pacTteHunii 3e MJISHUKUN ca,qosou B MATOMHUK
Fig. 3. Transferring garden strawberry plants to a nursery

MaTtepuanbi U MeTOAbl

O6beKkT nuccnenoBaHMs — NATb PEMOHTAHTHbLIX COPTOB-
VHTPOOYLEHTOB 3EMJIFHUKN CaA0BOM HEWTPAIbHOIO AHSA
3apybexHon cenekumun: Cabrillo (CLLA), Albion (CLUA),
Florentina (Hupepnangpbl), Murano (Utanug), Bravura
(HnpepnaHgpl). B kauecTBe KOHTPONS Obln B3AT panoHMpO-
BaHHbLIA MO BCEM pervoHamMm ponycka Poccuiickon
depnepaunm copt Enmnzaseta 2 (Poccus) [23].

MccnepoaHusa npoBogmam no «fporpaMmme u Metoamke
COPTOMU3YYEHUSA MNOO0BbLIX, ArOOHbIX M OPEXOMNAo4HbIX
KynbTyp» [24].

CornacHo cxeme onbiTa pacTEHUS BCEX UCCNEeayeMbIX
COPTOB BbIC2XVBaAIMN Ha OMbITHLIA Y4aCTOK B TPEXKPATHOMN
MOBTOPHOCTM MO 25 WTYK B KaXAOW MOBTOPHOCTU, Mpwu
3TOM OMbITHbIE OENSHKN pa3MeLlan PeHOOMN3NPOBAHHO.

B cooTteeTcTBUM C MeTOAMKON [24], BO BpeEMSA CO3pEBa-
HUS Arod NPOBOAMNV BECOBOW YYET ypoxas, Mo Kaxgomy
cOopy onpeaensnu cpenHio Maccy Arod U oueHMBanu
copTa no CTeneHu KPYnHOMIOOHOCTU MO wWkKane: 5 — 04eHb
KpYMHble 9roabl, cpeaHas macca 6onee 12 r; 4 — KpynHble
aroabl oT 9 oo 12 r; 3 - cpenHme No pasmepy arogbl oT 6 0o
9r; 2—-Menkue arogbl oT 3 00 6 I; 1 — 04eHb Menkue arogpl,
mMacca He 6onee 3 r. Onpenensanu Takxe obLLylo ypoxKait-
HOCTb (F/KYCT), BbIXOA, TOBapHbIX Aron, (%), Guoxmmmye-
ckue nokasatenu. Mpu kaxaom cbope oTaenbLHO B3BEeLIU-
Basn 340POBbIE N 6ONbHbIE Aroabl.

Buoxmmmnyecknin coctas irog, NPOBOANN MO OCHOBHbBIM
rnokasaTensMm: Cyxoe BeLleCTBO®, ackopbuHoBas kucnota®
1n caxapa’ B nabopatopuu arpoxmMmMmyeckoro aHanmsa
«PHL, arpobuoTtexHonormin OansHero BocTtoka nm. A.K.
Yarku». [na onpegeneHns cogepXaHusa aHTOUVaHOB B
nnogax 3eMAbHUKM MNPUMEHSISIN  OKCMNPECC-OLUEHKY C
MCMONb30BaHMEM LIBETHON LuKanbl [25].

O6paboTky CTaTUCTUYECKMX PesynbTaToB UcclieaoBa-
HMIN NPOBOANN C UCMOJIb30BAHMEM ANCMEPCUOHHOIO aHa-
nm3a no «MeTtogmke noneBoro onbita» [26], ¢ NOMOLLBIO
KOMMNbIOTEPHbIX Nporpamm Microsoft n Statistica 6.0

5 TOCT 33977-2016. MpoaykTel nepepaboTkm ¢GpykToB U OBOLWEn. MeToabl
onpefeneHns o6LLEero coagepxaHus cyxoro Bellectsa. — Beea. ¢ 2018.01.01. -
M.: CtangaptuHdopm, 2019. - 11 c.

5MpakTukym no arpoxmmun / B.A. AroamH, W.MN. Oeptorun, 0.1, Xykos 1 ap.;
nog pen. B.A. drogmHa. — M.: Arponpomusgar, 1987. - C.216-219.

7"T'OCT 8756.13-87. MpoaykTbl nepepaboTku NIof0B v oBoLLel. MeToabl onpe-
nenexus caxapos. — Been. ¢ 01.01.1989. — M.: CtanpaptuHdopm, 2010. - 11 ¢.



B ycnosusix MNpumopckoro kpas B 2022 rogy niogoHoLle-
HNE PEeMOHTATaHTHbIX MHTPOLYLIMPOBAHHBLIX COPTOB 3EMISH-
KN Ca[0BOW HENTpasIbHOrO OHS HayanoCb B MEPBOV AeKaae
nioHs1 (puc. 4, 5). Bropas BonHa Nog0HOLLEHMS Oblia OTMeYe-
Ha C TpeTben aekaabl nons. NepepbiB Mexay BoAHamMu Nioao-
HOLLIEHNS Y pacTeHnn 3emnsaHukn coctasun 10 gHel. Y coprta
Florentina BTopoe LiBeTeHWe (TpeTbs Aekana ceHTabps) nona-
N0 NOA4, 3aMOPO3KN, KOTOPbIE MOBPEaVN LBETHI 1 3aBA3N.
PacTeHus 3eMnsH1KM Apyrnx COPTOB 3aKOHYMM BEreTaLmio C
Hego3penbiMu nnogamu. B pesynbtate NpoayKTMBHOCTb
pacTeHuin 3a Beretaumio, B cpeaHem, coctasuna 185,1 r/kyct
1 Mo copTam BapbupoBana ot 82,8 (EnnzaeeTa 2 — KOHTPOSIb)
no 263,3 r/kyct y copta Cabirillo (tabn.1).

CpepnHss Macca arof, y ndydeHHbIx copToB 6bina ot 10,8 oo
15,5 r. Bce 13y4eHHble B OMNbITE COPTa OTHECEHbI K KPYMHO-
MAOAHBIM, Y KOHTPOJBHOro copTa aroapl 661 KpynHbIMn (4
©anna), y octanbHbIX —04eHb KpyrnHbiMM (5 6annos). Mo ctene-
HW KPYMHOMIOOHOCTM ObINM BblAeNeHbl copTa Bravura u
Florentina, y KOTOpbIX CpeaHsa macca arogpl, COOTBETCTBEH-
Ho, cocTaengana 15,5 n 15,2 r (tadbn. 1). Camoli KpynHoi aro-
non otnunyancsa copt Florentina — 26,0 r, B KOHTpone Bec
camonm KpyrnHow arogpl coctasnan 20,1 .

B 60nbLlUMHCTBE 30H ArogoBoAcTBa Poccum K KpynHonioa-
HbIM OTHOCSIT COpTa CO cpefHen maccon arog, 9-12 r n 6onee
[24, 27]. No mHeHuo cenekumoHepoB CKPHLICBB (r.
KpacHopap), macca 1 pa3mep arof, OTHOCATCS K B&KHbIM COp-

TOBbIM XapakTepucTMKam, KOTOPble ONpPeaenseT KOHKYPEHTO-
CNOCOOHOCTb AroAHOM MPOAYKUUM Ha MNOTPEOUTENBCKOM
pbiHKe [28]. KpynHONMIOAHOCTbL COPTOB A1 KOXXHOIrO pernoHa
HaxoaouTca B npenenax ot 20 r v 6onee [29], 3apybexHble
vccnepoBartenn K KPynHOMIOAHbIM Takke OTHOCAT copTa Co
cpepnHeri maccon nnoga cebiwe 20 r [30].

Mpu oLeHKe TOBAPHbLIX Arof, yYMTbIBaIM 300PO0BbIE Arofbl
onamvetpom 6onee 18 mm. Mo BbIXOOY TOBAPHbLIX ArOf, MHO-
CTPaHHblE COpTa Mokasann pesynbTaT HUXE, YEM KOHTPOJIb-
HbIi copT Ennsaseta 2 (94,3%). Cambiii HU3KWI BbIXO, TOBap-
HbIX arof 6bn y copta Bravura — 8,9%, camblin BbICOKUIA Y
copta Murano - 81,3% (1abn. 1).

B myccoHHOM knmmate MprmMopcKoro Kpas cogepxaHue
CcaxapoB B Arogax 3eMJISHUKM BapbUpPOBasI0 HE3HAYUTENBHO
oT 6,86 0o 7,16% (1abn. 2). NpoBeaeHHbIN BUOXMMNYECKN
aHanna Arop, nokasan, 4To MakCMManbHOE KOIMYECTBO CYXOro
BeLLecTBa 6b110 B nnogax copta Albion (9,87%), a MUHUMab-
Hoe —y copTa Cabirillo (7,75%).

M3meHunBOCTL Nokasartens coaepxaHus sutammHa C obina
cpepHer (V=10,2%). Cpeaun n3ydeHHbIX COPTOB 3EMIISHUKMA
HaVMeHbLLEee KONMYecTBO ButammnHa C Hakanaveanu arogpl
copta Murano 45,00 mr/100 r, a HanbonbLuee — 60,3 mr/100r
copta Florentina. OgHako OOCTOBEPHbIX PasnuMynin Mexay
copTamMu No JaHHOMY NOKa3aTesto He BbIIBIEHO.

ApKO-KpaCHbIN LBET MNA0A0B 3EMSSHUKW, CBA3AHHbIA C
HaKOM/IEHMEM aHTOLIMAHOB, CIY>XUT OOHUM U3 CaMbIX NPUBIE-
KaTenbHbIX CBOMCTB 1 NepBOHaYaSIbHbIM OTIMYUTENBHBIM dhak-

Puc.4. HabnwogeHune 3a n1040HOLLIEHNEM
COpPTOB 3€MJISHUKN Caf0BOM
Fig. 4. Observing the fruiting of garden strawberry varieties

Puc.5. firona 3emnsaxuukn copta Cabrillo
Fig. 5. Berries of garden
strawberry variety Cabrillo

Tabnuya 1. [podykmueHocmb pacmeHull, moeapHble U nompebumenbckue ka4ecmea 51200 3eMysiHUKU 8 ycrnosusix [lpumopckozo kpas (2022 200)
Table 1. Yield, tradability and product quality of the garden strawberry under the conditions of Primorsky kray (2022)

Copr Tponyiruanocre,  CLo3C
arod, r
EnusaBeTa 2 (kOHTpOnb) 82,8+10,8 10,8+0,55
Albion 215,5+42,8a 12,4+2,25
Cabrillo 263,3+41,9a 12,6+0,99
Florentina 191,6455,9a 15,2a +0,68
Murano 240,8+54,7a 13,1+0,95
Bravura 98,2+14,7 15,5a £1,98
xS x 181,5+34,3 13,3+1,15
HCPy5 106,8 3,58

CreneHb Makcumanbhas Beixoa
KPYNHONNOAHOCTH, macca TOBapHbIX
6ann Aropbl, © aroa, %
4 20,1 94,3
5 22,3 46,1
5 21,3 56,2
5 26,0a 69,7
5 23,2 81,3
5 238 8,9
4,80,17 22,8+0,84 59,4+12,3
- 0,3 -

lNpumeyaHue: a pasnuduss docmosepHsbi rpu p < 0, 05 8 coomeemcmauu ¢ KOHMPoOem
Note: a differences are significant at p < 0, 05 compared to the control



TOPOM 0519 NoTpebuTenel Npu oueHke kadectsa. Pasnuuma
COPTOB MO HAKOM/IEHUIO aHTOLIMAHOB MO3BONSIOT B KaXoM
30HEe NI0A0BOACTBA BbIAENSATh HAanbonee LieHHble Mo AaHHO-
My npusHaky opmMbl A58 NoTpebneHns B CBEXEM BuaE W
nepepaboTkn. Hanbonbliiee cymMMapHOe coaepXKaHue aHTo-
LIMaHOB B Mnodax copToB 3emnsHukM 6onee 100 mr/100 r,
O[IHAKO yXe co3aaHbl rmépuabl ¢ conepxaHnem donee 200
mr/100r [26, 27].

MprMeHeHne B HaLLMX UCCNeaoBaHUAX SKCMPECC-OLIEHKN
coaepXaHusi aHToUMaHOB MO LBETHOW LiKane Mno3BoSnIO
BU3yaslbHO ONPEeaenTb HakomneHne aHTOLUMAaHOB Y UCMbITye-
MbIX 06pa3uoB (Tabn. 2). MiccnegoaHne nokasano, 4To 3apy-
OexXHble copTa WU KOHTPOJIb XapakTepu3oBasICb HUIKUM
coaepXaHMeM aHTOLMaHOB, HabN0AANI0Ch BbICOKOE BapbUpPO-
BaHue nokasatens (koadduumeHT Bapmaummn 30,5%) ot 22,0
0o 50,0 mr/100 r. Hambonbllee coaepxaHve aHTOLMaHOB B
nnogax otMeyeHo y copta Murano — 50 mr/100 r, KOHTpOSb
copta Ennzaseta 2 22,0 mr/100 r (Tabn. 2).

Kpae Ha OMnbITHOM Y4aCTKe Mpu U3y4eHU COPTOB 3EMIITHUKN
MCMNOMb30BA/IN TEXHONOMMIO C KanesibHbIM NOANBOM 1 hbepTu-
rauven [34].

Broxnmmyeckme nokazatenu copta Albion B ycnosumsix
KpbimMa no copepxaHunio caxapos, ButammHa C 1 Cyxoro BelLie-
CTBa MPEBOCXOOVIN aHANOrMYHbIE NMOKa3aTenn 3Toro copra
npw BelpaLLmeaHum B MNMprmopckom kpae [10]. Copt Florentina
B ycnoBusix CeBepo-3anagHoro pervoHa Pd Hakannvean
MeHbLLe BuTamuHa C (33,95 mr/100 ) n caxapos (3,25%) [18]
MO CPaBHEHWMIO C MOJSlyYEHHbIMM Hamu pesynbtatamu — 60,3
Mr/100 r n 7,09%, cooTBeTCTBEHHO. [Mpn 3TOM CcpeaHasa
mMacca arogpl y copta Florentina 6bina 6,3 r, MakcumarnbHas —
12,6 r [18], B ycnoBusax MprMMOPCKOro Kpast 3Ha4YeHUst 9TUX
rnokasarenei Obny 3Ha4YUTENbHO Bbile — 15,2 11 26,0 T, cooT-
BETCTBEHHO.

[MpoBeneHHbIE NCCnenoBaHus nokasasnm, YTo YpPoXXamHOCTb
COPTOB PEMOHTAHTHOW 3EMJIAHUKN HETPasIbHOrO AHS B 2022
rony ycnosusix [NprMopckoro kpast bi1a HEBLICOKOW U B Cpef-

Tabnuya 2. Buoxumuyeckuii cocmae 51200 (2022 200)
Table 2. Biochemical composition of berries (2022)

Bapwan souiestes, R BUTaMAHIC ST
%o % mr/100 r
EnusaBeta 2 (koHTpONb) 9,62 6,86 54,00 22,0
Albion 9,87 7,09 49,50 22,0
Cabrillo 7,75 7,16 49,50 26,0
Florentina 9,20 7,09 60,30 45,0
Murano 8,44 6,93 45,00 50,0a
Bravura 9,49 6,78 49,50 26,0
xS x 9,1+0,33 6,99+0,06 51,3+2,14 31,845,0
V, % 8,9 21 10,2 38,5
HCP o5 1,62 0,3 10,5 24,8

lpumeyaHue: a paznudusi docmosepHsl npu p < 0.05 8 coomeemcmeuu ¢ KOHMpPosIeM
Note: a differences are significant at p < 0,05 compared to the control

MposiBRsoOWMACA MHTEPEC B MOCNEOHVE FOAbl K PEMOH-
TaAHTHbIM COPTaM 3EeMJISHUKW CMOCOOCTBYET WMHTPOOYKLMM
HOBbIX COPTOB MHOCTPAHHOW CeNeKumn B Pa3nnyHble PErvoHbI
Poccuun. 3adacTtyio TOBaponpom3BOAUTENU O MOCaaKu
MCMOSb3YIOT 3apy0eXXHbIE COPTa, KOTOPbIE HE N3YYeHbI B arpo-
KNMMaTUYECKNX YCNIOBUSAX PEMMOHOB POCCHN 1 HE [ONYLLEHbI K
BO3[€E/bIBAHMIO HAa TEPPUTOPUN HaLlen cTpaHbl [33]. Noatomy
Takme copTa TPeOyIoT TLATENBHOM KOMIMIEKCHOM arpobunono-
TMYEeCKOM 1 XO3K9MCTBEHHOW MNPOBEPKM Ha NPUrogHOCTb
MCMO/b30BaHUS B MPUPOLAHO-KIMMATUYECKNX YCIOBUSAX KOH-
KPETHOro pervoHa [18].

lMpoBeaeHHbIe ccneaoBaHns Nokasasnm, YTO YPOXXarHOCTb
COPTOB PEMOHTAHTHOW 3EMISHUKN HENTPaIbHOrO AHS B 2022
rogy B ycnoBusix [pymopckoro kpasi Obiia HEBLICOKOM U B
cpepHem coctasnana 181,5 r/kyct. Mo paHHeim O.A.
ropennkoBoi, ypoxanHOCTb copTa EnnzaseTta 2 B yCnoBusix
KpacHopapckoro kpasi BapbupoBana ot 611,6 no 707,7
r/kyct [34], a B Hawwux ycnoBusx coctaengana 82,8 r/Kycr.
Bo3MOXHO, 3TO 06BbACHSAETCS 60nee KOPOTKMM MepUoaoMm
Beretauum pacTteHUn 3eMNSHWKW B HaleM pervoHe o
CPaBHEHMIO C IOXHbIMU pernoHamm Poccun. 13-3a paHHero
HaACTyM/IeHNs1 3aMOPO3KOB 3HAYNTENbHAsA YacTb Arod, BTOPOW
BOJIHbI N/IOOHOLLEHNS HE YCMEeBaeT CO3PETb, YTO NPUBOAUT K
Hepobopy ypoxas. Takke MOryT BMSITb  Pasnvuvs B NpuMe-
HAEeMOW arpoTexHuke Bo3genbiBaHuda. B KpacHopmapckom

Hem cocTtasnsna 181,5 r/kycT. MNo paHHbim O.A. Fopennkoson,
ypoxamHoCcTb copta EnmusaBeta 2 B ycnoBusix
KpacHopapckoro kpas BapbupoBana ot 611,6 oo 707,7 r/kyct
[34], a B Hawmx ycnosusix coctasnsna 82,8 r/kycT. BO3MOXHO,
3T0 06bsACHAeTCS Gonee KOPOTKMM MNepuoaoM Beretauuun
pacTeHUin 3eMNSHUKA B HALLIEM PErMOHE MO CPaBHEHMUIO C
IOXHBIMW pernoHamn Poccuun. V3-3a paHHero HacTyrnieHus
3aMOpPO3KOB 3HAYNTENbHAsA YacCTb Arof, BTOPOW BOJHbI NI0L0-
HOLLIEHVS HE yCrneBaeT CO3PeTb, YTO MPUBOAUT K Hemobopy
ypoxas. Takke MOryT BAUSTb Pasnvyms B MPUMEHSEMON
arpotexHuke Bo3fenbiBaHuda. B KpacHomapckom kpae Ha
OMbITHOM Yy4aCTKe MPU N3y4eH COPTOB 3EMIIAHUKU UCMOJb-
30Ba/IM TEXHOMOMMIO C KanesbHbIM NOMBOM 1 dpepTuraumen
[34].

Broxnmmyeckre nokasatenu copta Albion B ycnosumsix
KpbimMa no cogepxaHunio caxapos, BuTammHa C 1 Cyxoro BelLie-
CTBa MPEBOCXOOVIN aHANOrMYHbIE NMoKasaTenn 3Toro copra
npw BelpaLLmeaHum B Mpumopckom kpae [10]. Copt Florentina
B ycnoBusix CeBepo-3anagHoro pervoHa Pd Hakannvean
MeHbLLe BuTamuHa C (33,95 mr/100 r) n caxapos (3,25%) [18]
MO CPaBHEHWIO C MOJSlyYEHHbIMW Hamu pesynbtatamu — 60,3
Mr/100 r n 7,09%, cooTBeTCcTBEHHO. [Mpn 3TOM CcpeaHsas
mMacca arogpl y copta Florentina 6bina 6,3 r, MakcumarnbHas —
12,6 r [18], B ycnoBusax MprMMOPCKOro Kpasi 3Ha4YeHUst 9TUX
rnokasarenei Obinn 3Ha4YUTENbHO Bbile — 15,2 1 26,0 1, cooT-
BETCTBEHHO.



MpepBapviTensHble peaynbTaTthl OLLEHKM COPTOB PEMOHTAHT-
HOW 3eMNSIHVKX Ca0BOM B YCOBMSX [pMMOPCKOro kpas noka-
31, 4TO YPOXarHOCTb PEMOHTAHTHbLIX COPTOB-MHTPOAYLIEH-
TOB 3EMSIHNKM CaA0BOW HENTPANbHOMO AHA BapbupoBaia OT
98,2 no 263,3 r/kycT, y KOHTpons copta Ennsaseta 2 — 82,8
r/KycT. 3apybexHble copTa XxapakTepm3oBaIChb HU3KNM BbIXO-
JOM ToBapHbIx arof, — 8,9-81,3%. HanbonbLuwii BbIXO, TOBap-
HbIX Arog, oTMeyeH y copta Murano — 81,3% (B KOHTpoOne —
94,3%).

lMoneBas oLeHka nokasana, YTo N3yYeHHbIE CopTa SABMSIOTCA
KPYMHOMIOAHBLIMK, CPeaHsia Macca arog, coctaenana 12,4-15,5
r. BbICOKOI KpYNHOMIOAHOCTLO (5 6a110B) OTAMYaIMCh Mol
copTtoB Bravura n Florentina, y KOTOpbIX CpeaHuii BeC aroapl
6611 15,51 15,2, cooTBeTCTBEHHO. CaMOoii KpynHOM Aaroaoi 26
r otnnyancs copt Florentina.
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B cTatbe M3noxeHbl pesynbTaTbl MHOrONETHUX UCCIIeA0BaHMIA N0 M3Y4eHNHO FeHETUYECKOro (hoHaa BUHO-
rpaga cocpefoTOYEeHHOro B amneriorpaduyeckon Konmnekumu [lareCTaHcKoW CeneKUMOHHOW OMbITHOM
CTaHLMM BMHOIPaaapcTBa M oBOLEeBOACTBa. Cenekuus U COpToM3yyeHue BUHOrPaga UrpatoT OCHOBHYH
ponb Npy YCKOPEHHOM NPOABKEHNM Ha PbIHOK U BHEAPEHUM B NPOMbILLIEHHOE NPOM3BOACTBO Nepcnek-
TMBHBIX COPTOB PAa3NW4HOrO HanpaBNieHWsl MCMONb30BaHWS, YTO OYEHb aKTyanbHO B Halle BPeMms.
MpoBeaeHo komnnekcHoe u3yyeHue 104 copToB U rMBPMAHBLIX (hOPM BUHOMPaZA BHYTPUBMAOBOIO U MeX-
BUZOBOrO MPOVCXOXAEHUS.

- arpobuonoruyeckas oLieHka NepcnekTMBHBIX COPTOB M TMOPUAHLIX (HOPM  BUHO-
rpaga MeXBUAOBOrO U BHYTPUBMAOBOIO NPOUCXOXAEHUS Pa3fINYHOrO HanpaBneH!s UCMOMNb30BaHMS.

. Nccneposansa nposoaunu Ha amnenorpadguyeckoi konnekumn [larecTaHCKoN CeneKkLUMoHHOM
OMbITHOM CTaHLMN BUHOTPaAAaPCTBa U OBOLLEBOACTBA, PACMONOXEHHOM B r. [lepbeHT. OGbekTom uccneso-
BaHui cnyxunu 104 copTa U rTMGPUAHBLIX %aopM BUHOTPaAa OTeYeCTBEHHOM U 3apyGexHo cenekuuu. U3
H1X 30 cOpTOB CTONOBOrO HanpasneHus, 70 TexHU4eCKNX U 4 copTa yHMBepcanbHbIX. B kayecTse craHaap-
Ta UCNonb3oBanyu panoHUpoBaHHbIe copTa KapabypHy (ctonoBbiit) M Myckat Genbin (TeXHUYecKuM).
WccneposaHus npoBogunm no Metoaukam: «MsyyeHne CoptoB BUHOrpaga» U «ArpoTexHuyeckue uccrne-
[0BaHNA NO CO3AAHNI0 MHTEHCUBHBIX BUHOTPAAHBIX HACAKAEHNIA HA MPOMBILLNEHHO! OCHOBEY.

B cratbe npepcTaBneHb! pesynbTaThl OLEHKU Noka3aTenei NNOJOHOLEHNS U NNOJOHOCHO-
CTM COPTOB U MTMOPMAHbIX ﬁ)opM BUHOTPaAa MeXBMAOBOIO U BHYTPUBMAOBOTO NpoucxoxaeHus. o noka-
3atenam nnogoHowenns (K) u nnogoHocHocTH (Kz) cpean CToroBbIX COPTOB U rMGFVI,quIX ¢hopm Bbie-
nexbl: CB-23-657, CB-12-304, [lekabpbckuit, AnoBeHckuid ycronuusbin, V-95-1, XI-36-6/100 y kotopbix
KicoctaBun 0,94-1,33 u K; - 1,17-1,51. U3 TexHuueckux COpTOB M rOPMAHLIX (hOpM MO 3TUM NokasaTensam
BbigeneHbl: Buanka, Buopuka, Mogapok Marapaya, O6uneiHbiin Marapaya, lepseHey Marapaya y koto-
pbix Ki coctaun ot 1,17-1,50 u K; ot 1,34-1,60. ¥ BONbIMHCTBA COPTOB M TMOPUAHBIX hopM Ko3dhchuum-
eHT nnopoHowwenus (Ks) Bapbupyet B npegenax ot 0,67 go 1,30, a koadhdhuumeHT nnogoHocHocTH (Kz) B
npegenax ot 1,03 fo 1,42. Y yHmBepcanbHbIX COpTOB Koagxbuuuem nnogoHoweHus (Ki) konebnetca B
npepenax 0,70-1,02 u koadpcpmumeHT nnoaoHoCcHOCTH konednetcs B npeaenax 0,96-1,31. Mo 2yopo»(avmocm
13 CTOMNOBLIX COPTOB BbIAENATCA MeXBUA0BbIe rMopuabl: Nekabpbckuit, CB-12-304, CB-20-365, CB-23-
657, XI-36-6/100 y KoTophbIX ypoxait ¢ kycTa Bapbup¥e7 B npeaenax ot 11,2 no 19,5kr/kyct. U3 TexHnyeckux
COPTOB MO YPOXaNHOCTN C KycTa Bbigenstotcs: TCXA-3-2, Mbeppenb, buatka, CB-20-473, Ctporosus,
Mopapok Maraé)aqa, CB-12-375, y koTophbIx ypoxai ¢ Kycta coctaBun_12,4-22,2 kr.

K HeapeHve B NPON3BOACTBO BbiAemNeHHLIX COPTOB U rMGPUA0B 0becrneyar nosbILeHue ypo-
XalHOCTV HacaXzaeHuit 1 ByayT CnocobCTBOBATL MMNOPTO3aMELLEHUHO M oGecneyeHne NPOJOBONLCTBEH-
Hoit GesonacHocTi CTpaHbl. OTaenbHbIe copTa OyayT UCMONbL30BaHbI Kak MCTOYHUKN LIEHHbIX NPU3HAKOB
B CENEKLMOHHON pabore.

BMHOrPag, CopT, KOAMULIMEHT NMOJOHOLIEHNS], KOIPMULMEHT NMOFOHOCHOCTH, TBPUAHLIE hopMbI

The article presents the results of many years of research on the study of the genetic fund of grapes
concentrated in the ampelographic collection of the Dagestan selection experimental station for viti-
culture and vegetable growing. Selection and variety study of ralpes play a major role in the accel-
erated promotion to the market and the introduction into industrial production of promising varieties
for various uses, which is very important in our time. A comprehensive study of 104 varieties and
hybrid forms of grapes of intraspecific and interspecific origin was carried out. The purpose of the
study is an agrobiological assessment of promising varieties and hybrid forms of grapes of interspe-
cific and intraspecific origin for various uses.

The research was carried out at the ampelographic collection of the Dagestan selection
experimental station for viticulture and vegetable growin%_, ocated in Derbent. The o tject of research
was 104 varieties and hybrid forms of grapes of domestic and foreign selection. Of these, 30 table
varieties, 70 technical varieties and 4 universal varieties. The zoned varieties Karaburnu (table) and
Muscat white (technical) were used as a standard. The research was carried out according to the fol-
lowing methods: “Study of grape varieties” and “Agrotechnical research on the creation of intensive
grape plantings on an industrial basis”.

The article presents the results of assessing the indicators of fruiting and fruitfulness of vari-
eties and hybrid forms of grapes of interspecific and intraspecific origin. Accordinﬂ to the indicators
of fruiting 1£and fruitfulness (K3) among table varieties and hybrid forms, the following are distin-
guished: SV-23-657, SV-12-304, Dekabrsky, laloveni sustainable, V-95-1, XI-36-6/100 of which Kj
ranged from 0.94 to 1.33 and K; from 1.17 to 1.51. Among the technical varieties and hybrid forms
based on these indicators, the following were distinguished: Bianca, Viorica, Gift of Magaracha,
Yubileiny{ Magaracha, Pervenets Magaracha, in which K1 ranged from 1.17-1.50 and K; from 1.34-1.60.
For most varieties and hybrid forms, the fruiting coefficient (K1) varies from 0.67 to 1.30, and the fruit-
ing coefficient (Kz) ranges from 1.03 to 1.42. In universal varieties, the fruiting coefficient (K1) ranges
from 0.70-1.02 and the fruiting coefficient ranges from 0.96-1.31. According to the yield of table vari-
eties, interspecific hybrids are distinguished: Dekabrsky, SV-12-304, SV-20-365, SV-23-657, XI-36-
6/100 in which the yield per bush varies from 11.2 to 19.5 kg/bush. Among the technical varieties in
terms of Xlield per bush, the following stand out: TSKHA-3-2, Pierrel, Bianka, SV-20-473, Strogoziya,
Podarok Magaracha, SV-12-375, for which the yield per bush was 12.4-22.2 kg.

Conclusion. The introduction of selected varieties and hybrids into production will ensure an
increase in crop yields and will contribute to import substitution and ensure the country's food secu-
rity. Individual varieties will be used as sources of valuable traits in breeding work.

grapes, variety, fruiting coefficient, fertility coefficient, hybrid forms
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BeepeHune
Bycnosqu CITOXMBLUNXCHA PbIHOYHbIX OTHOLLEHUN
BUHOIPaaapCTBO B MEPBYO 04Yepenb OOMMKHO ObITh
OPVEHTMPOBAHO Ha YCTOMYMBOE NPOM3BOACTBO BUHOIrpaaa
019 NPOMBILLIEHHONM NepepaboTkm 1 NoTpebneHns B CBe-
xem Buge [1-3]. Mpun aTom npowusBogMmas NpPoAyKumus
[0MmKHa obnagaTh BbICOKOM KOHKYPEHTOCMOCOOHOCTLIO Ha
NoTPEOUTENLCKOM PbIHKE KakK 32 CHET SKOHOMUU 3HEPIO-
3aTtpaTt, TaKk M B pe3ynbTaTe Yy4ylleHUsi KayeCTBEHHbIX
napameTpoB Nosly4aeMon NPOAYKLNN.

B cBS3K ¢ 3TUM, Npu peLleHnr NpoodaeMbl MOBLILLEHNS
3bPEKTMBHOCTU OTPAC/IN BUHOIrPaaapcTBa, CyL,EeCTBEHHO
BO3pacTaeT ponb copTta. N3BeCTHO, 4TO NPON3BOACTBEH-
Hble MapameTpbl BUHOrpaga 3Ha4ymMTelbHO pasnnyaloTcs B
3aBMCUMOCTU OT copTa 1 ce30Ha. 10 MHEHWIO MHOTUX y4e-
HbIX, OCHOBOW CTaHOAPTHOro COPTUMEHTA COBPEMEHHbIX
MPOMBILLIEHHBIX BUHOIFPAAHMKOB AOJKHbI CTaTb copTa
BWHOrpaga VMHTEHCMBHOIO Tuna — MNAacCTUYHbIE, BbICOKO-
MPOOYKTUBHbBIE N KQYECTBEHHbIE, OT3bIBYMBbLIE HA YNy4LLe-
HVEe YyCNOBUIA BbipallmBaHus [4-8].

K HacTosleMy BpeMeHM OTEYECTBEHHBLIMU U 3apybex-
HbIMW cenekunoHepamMn BbiBegeHa 6onblias rpynna
HOBbIX BbICOKONPOAYKTMBHbBIX COPTOB BUHOrpaaa, yCTomnyu-
BbIX K OMOTUYECKUM 1 aBnoTHUYecknmM dpakTopam cpenpl [8-
14].

OpHako MX NPOM3BOACTBEHHOE WUCMNONb30BaHWE CAEpP-
XNBAETCSH MU3-3a HEOOCTATOYHOM M3Y4EHHOCTN arpobunono-
rMYeCKNX N TEXHONOIMMYECKMX CBOWCTB B YC/IOBUAX
Pecnybnukn [arectaH n OTCYTCTBUSI CBELAEHUIA MO Kaye-
CTBEHHbIM XapaKTepucTukam npoaykToOB rnepepaboTku.
Kpome Toro, ons aTmx COPTOB HE YCTaHOBMIEHbI ONTUMASTb-
Hble MapamMeTpbl COPTOBOM arpOTEXHUKM U, cnefoBaTelb-
HO, OTCYTCTBYET BO3MOXHOCTb UX 3(pDEKTUBHOrO BO3AE-
neiBaHng [12-16]. MNoaTtomy npoBefeHue KOMIMIEKCHOMN
OLLeHKM NePCNEKTUBHbIX COPTOB BUHOrPaaa ABASETCH BaX-
HbIM HamnpaBleHneM uccnenoBaHuin. lMosgBunack 00bL-
E€KTUBHAs HeoOXOAMMOCTb B pacLUMpeHun MNpou3BOa-
CTBEHHbIX Mowanen nog, KynbTypor BuHOrpaga. B nep-
BYIO O4epe b 3TO 0OYCNOBNEHO TEM, HYTO MPUPOLHbINA MOY-
BEHHO-KNMMaTuiyeckuii noteHuuan Pecnybnuku darecTtaH
MO3BONSET BblpaLLMBaTb BMHOrpan B AOCTATOYHO LUMPO-
KOM aCCOPTMMEHTE Kak TPpaaMUVOHHbIE, Tak U HOBblE COpTa
BMHOrpaga C BbICOKMMW Ka4e€CTBEHHbIMM MoKasaTensmMu.
)KviBble pacTuTenbHble KOMNEKUUU SBASIOTCA OCHOBHOM
6a3oi ansa akkymynaumm reHodoHaa, ero U3yvyeHus u
BOBJIEYEHMS B CENTEKLNOHHBINV NPOLLECC, CO34aHNE HOBbIX U
BblAENEeHNE Hanbonee LEHHbIX COPTOB A1 MCMOb30Ba-
HUS B HApOLHOM XO34WCTBE. BbiaBneHne n akTMBHOE
BOBJIEYEHME BMOOBOIro pa3Hoobpasuns BUHOrpaaa B Hapo-
HOE XO34MCTBO ONMPaeTCs Ha LUMPOKUE Hay4Hble nCcneno-
BaHUS OUONOIMMYECKNX U XO3IANCTBEHHO-LIEHHbIX MPU3Ha-
KOB COPTOB 1 pOpM BMHOrpaa.

CnepoBaTenbHO, N3yYEeHVE U OLEeHKa COPTOB BUHOrpa-
[a, No3BOMUT YCTaHOBUTb Hambonee nepcrnekTUBHbIE Y
pekoMeHOoBaTb MX K BO3AENbIBAHUIO HA BUHOMPagHMKaX
Pecnybnuku JarectaH, 4To B KOHEYHOM uUTore 6yaeT cro-
cobCcTBOBATh NOBLILLEHUIO 3PDEKTUBHOCTU OTPACIN.

Llenbio Hawmx uccnenoBaHuii sBNSNack arpobuonoru-
yeckasl OLeHKa COPTOB U rMbpuaHbix GOpM BUHOrpaga
amnenorpadunyeckon konnexkuum JCOCBuO.

B 3apayn nccneposaHuii BXOOMAO U3yYEHNE OCHOBHbIX
rnokasartenen NNoAOHOLEHVS 1N NPOAYKTUBHOCTY COPTOB U
rmépuaHeix GOpM BUHOrpaaa pasnyHbIX No 3KOM0ro-reo-

rpapmnyeckomMy  MPOUCXOXAEHUID W TEXHONOrM4YECKOMn
HanpaBNeHHOCTU UCMOIb30BaHUS.

MaTtepuan nu Mmetoabl UCCriefoBaHUNA

Mcenepoanusa nposoamnu B 2010-2020 rogax Ha amne-
norpaduyeckonn konnekuun OreHY «[arectaHckas
CenekuMOoHHaa OnbITHasa CTaHUMS BUHOrpagapcTea v OBO-
wesoactea» — dunuan GreHY "Cesepo-KaBkasckuin
denepanbHbIl HAayYHbI LIEHTP CagoBOACTBA, BMHOrpa-
napcTtea v BuHopenusa” (r. Jep6eHT).

O6bekTaMn nccneposaHuii cnyxunu 104 copTta BUHO-
rpaga MexsuaoBOro U BHYTPUBMOOBOIO NPOUCXOXAEHUS,
VHTPOOYLUVPOBaHHbIE N3 PEeruoHoB Poccun m 13 cTpaH
ONMXKHEro 1 gansHero 3apybexbs.

MouBbl OMLITHOrO y4yacTka CBET/IO-KallUTaHOBbIE, Kapbo-
HaTHbIE, N0 FPaHYIOMETPUYECKOMY COCTaBy CpeaHeCyrnuv-
HUCTbIE, NBMEHEHHbIE OJINTENIbHBIM UCKYCCTBEHHBLIM OpPO-
LueHneM, 6eccTpykTypHble. Jlerko 3annsiBatoLme, ¢ rinybo-
KMM 3aneraHneM rpyHToBbix BoA, Hke 200 cMm.

lMo4yBbl MpakTU4eECKU He3acosieHHble. lMoacTunawowme
nopoabl HeE NNOTHbIE U HE NPEenATCTBYIOT CBOBGOAHOMY MNpO-
HMKHOBEHUIO KOPHEBOM CUCTEMbI BMHOrpaga. MowHOCTb
MaxoTHOro cnos konednetcsa ot 50 oo 77 cm.

Peakuua noyBeHHONM cpenbl WwenoyHaa (pH=7,6-7,9).
CopepxxaHue obLmMx kKapboHaToB B NOpoaax COCTaBNsaeT

r..-é " ‘fg‘., i e .‘}J v
BuHorpan, copt MosigoBa
Cv. Moldova

BuHorpapg, copt Xatmun
Cv. Khatmi



12,3-45,0%, a noasuxHon nseectun 0,5-3,5%.

'yMyCMpOBaHHOCTb MOYB O4YeHb Hm3kag — 1,1-1,8%.
Ob6ecneyeHHOCTb MOYB  MOABUXHbLIM GOCHOPOM HM3Kas
1 cpenHsasa B nnaHTaxHom cnoe (3,5-5,4 mr Ha 100 r noyBhbl)
M O4eHb HU3Kaga B nepexogHom ropusoHTe "BC" (0,4-1,8
Mr). ObecneyeHHOCTb NOYB OOMEHHbBIM KaNeM CPeaHsAs B
nnaHtaxHom cnoe (43,0-51,0 mMr) v HM3Kas B NeEPexXogHOM
ropusoHTe "BC" (37,0-40,0 mr).

BuHorpagHmkn KOPHECOOCTBEHHbIE, OpPOLUAEMbIE.
Mocankn 2002 ropga. Cxema nocagkm 3,041,5m. lMocaaky
npoBOAMAM NoA, rnapodyp OAHONETHUMU KOPHECOOCTBEH-
HbIMW CaXeHLLaMW.

ArpoTexHuka, yxof, 3a pacTeHUSIMN N CUCTEMA 3aLUNTHI
pacTeHuin 0bLEeNPUHATLIE. YXO4 OCYLLECTBASANMN COrNacHO
KaneHgapHoOMy MiaHy v nNpoBoAMaM 06pesKy, NoaBs3Ky,
noaKopmKy, o6paboTKy npenapartamu oT 60nesHen u Bpe-
auntenein. Jasann oguvH Bnaro3apsiakoBbI M OBa Bereta-
LIMOHHbIX NonuBa no 6oposaam. Popma kycTa BbICOKO-
LWITaMbOBbII FOPU30OHTasNbHbIA KOPAOH. [epBylo 0610MKyY
npoBoaMNN Npu nosiBNeHun 3-4 HaCTOALMX JIUCTLEB.
Ynananu 3eneHble nobern, pa3smBaloLNECS HA MHOMoNeT-
HUX YacTaAx KycTa. YekaHKy NPOBOAMAM B TpeTbeln Aekane
MIoNsa 1 B Hayane aBrycta. B deHodaszy 5-6 nucTbeB NnpoBo-
onnn npodunakTMyeckyto obpadboTky NMpoTMB OMANYMA,
knewen n tpunca (cepa 400 - 10 kr/ra; Akapao, KKP - 0,8
r/n). Mepen uBeTeHnem Ang npoduNakTkM MNPOTUB
MUNObI0 NpPoBOAUAN 06PabOTKY MeabCoAepPXaLLMMK Npe-
napatamu (Metamun, MU, (5r/n), A6bura-NMuk (5 r/n),
OpgpaH (2,5 r/n). Nocne useteHns obpabaTtbiBanu npena-
patamu Meges (2,4 r/n), Ctpo6wu (0,2 r/n). NpoTvB nucTo-
BEPTKM NpuMeHann npenapaT TBuHro (2,4 r/n) n tOHoHa
(0,8 r/n). B uenax npodunakTukm ¢ MUIAbIO NPOBOAUIN
06paboTKy KYCTOB MeAbCOAEPXaLLMMK Mpenapatamu
(Kymup (4 mn/n), Abura-Nuk (5 r/n), Opaax (2,5 r/n), a
nocne ueTeHus npenapatom Ctpodu (0,2 r/n).

ABCOMIOTHbIV FOA0BOW MUHUMYM TEMMEepPaTypbl BO3ayxa
pocturaet muHyc 14,3°C. CpegHsas npoao i XnUTENbHOCTb
6eamMopo3Horo nepuopma 248  pgHei.  Bblicokas
TennoobecneyeHHOCTb (>4100°C) mn Tennas NpPoaoSIKu-
TenbHas OCeHb MO3BOMSAIOT BbipaLLMBaTh 30€Ch BbICOKOKa-
YeCTBEHHbIV CTOMOBbLIN BMHOrpan BCEX CPOKOB CO3pPEBa-
HUS 63 YKPbITUS KYCTOB Ha 3UMY.

B paboTte ncnonb3oBaHbl MeToaAnkM: «MeToabl 60TaHW-
4eCcKOro onncaHmsa 1 arpobronorm4ecKoro N3y4eHuns cop-
TOB BMHOrpaga» [17]; «ArpoTexHuyeckme mccnenoBaHus
Mo CO34aHMI0 MHTEHCUBHbIX BUHOMPAAHbIX HACXKAEHUA Ha
npoMbILLNEHHOM ocHoBe» [1] u ap. [18,19].

CornacHO cxeme onbiTa PacTeHUsa UCCeayeMblx COp-
TOB BMHOrpaga BbiCaXmMBany Ha OMNbITHbIN y4acTok no 10
KYCTOB KaX[10r0 copTa, rae Kaxnoe pacTeHne — MnoBTOp-
HOCTb.

B cooTBeTCTBUM C MeTOAuKOW, npeasioxeHHonm M.J1.
NaszapeBckum [17], Harpy3Kky KyCTOB rfaskamu, Konuye-
CTBO Pa3BUBLLMXCSA NOOEroB, B T.4. MJOAOHOCHbIX, KO3d-
dUUMEHTBI NTIOA0HOLLEHUS U NI0A0HOCHOCTW ONpeaensnu
no pesynbTataM arpobuoNorMyecknx y4yeToB, KOTOPble
npoBOOVNMCL B nepuoa, korga o6ocobunmcb couseTus.
KoaddurumeHTt nnogoHoweHna (Ky) onpenenann genexHm-
€M 00LLEero KonM4yecTsa COLBETUIA Ha KYCTE Ha KONIMYECTBO
pasBUBLLMXCA NOOEeroB, a KO3OOULMEHT NIOAO0HOCHOCTU
(K2) — peneHnem KonuyecTsa COLUBETUI Ha YMCNIO MI0O0-
HOCHbIX NMOGEeroB Ha KycTte. YpOXaliHOCTb Onpenensnm B
nepuopn cbopa ypoxas. lNyTeMm YMHOXEHUS CpefHeln

Macchbl rpO3au Ha YNCNO rpo3aen onpenensanm ypoxan ¢ 1
KycTa (kr). YpoxarHocTb (T/ra) onpeaensnm yMHOXEeHNEM
ypoxasi ¢ KycTa (Kr) Ha KONn4yecTBO KyCTOB Ha 1 ra.
MaccoByto koHUeHTpauuto caxapos (r/100 cm®) onpenens-
nm pedpakToOMeTPOM, TUTPYEMYIO KUCNOTHOCTb (r/Ame) —
TutpoBaHnem 0,1N pactBopof NaOH B nabopaTopHbIxX
YCNOBUSIX.

O6paboTKy CTaTUCTUYECKMX PesyNbTaToB WUCClieoBa-
HUI NPOBOAMAN C NCNONb30BaHNEM ANCNEPCMOHHOIO aHa-
nmnsa no «Metoguke nonesoro onbita» [20], ¢ MOMOLbIO
KOMMNbIOTEPHbIX Nporpamm Microsoft n Statistica 6.0.

Arpobuonormuyeckune nokasaTtenm aBnstoTCs OCHOBHbIMMN
npuaHakamu, OnpeaenswmMMn XO03GNCTBEHHO-LEHHbIE
cBoncTtea copta. K OCHOBHbIM MoKas3aTensiM OTHOCHATCA
KO3DDOUUMEHTBI NMSIOAOHOLEHNS 1 NOAOHOCHOCTU, Cpea-
HA9 Macca rpo3au, NJIOAOHOCHOCTb copTa (MHOEKC Npo-
OYKTMBHOCTU copTa), YPOXanHOCTb BMHOrpaga C OOHOro
kyctamc 1ra.

Kak n3BecTHO, BbICOKME N CTabubHbIE YpoXaun Heobxo-
OMMOro KayeCcTBa MOXHO MOJIyYUTb NMLLb NPU Harpy3ke, B
Hambonbllen cTeneHu, COOTBETCTBYKOLLEH BGuonornye-
CKMM 0COBEHHOCTAM OTAENbHbIX COPTOB, NPMBNMXatoLLenr-
Cs1 K ONMTUMasIbHOMN.

Kak BUOHO M3 NMONy4YeHHbIX AaHHbIX (Tabn.1), Harpyska
KYCTOB rfla3kamu, B rpyrnne CTO/IOBbIX COPTOB, Kofiebanach
oT 24 0o 59 wT. Takoe BapbMpoOBaHNE 0OBACHAETCS CUION
pocTta KycToB BMHOrpaga. KonnyecTtBo pa3BMBLLUUXCA
noberoB HaxoaAUTCS B npenenax ot 24 oo 59 wrt., U3 HUX
55-90% - nnopoHocHbiX. Y 4 copToB (13,3% oT obLiero
yncna copToB) KOIMYECTBO MSI0OA0HOCHbLIX NOGEroB cocTa-
BUno 54-60%, coortBetcTtBeHHO 61-70% wnmenn 4 copTta
(13,3%), 71-80% — 18 copToB (60,6%) n 81-90% - 5 copToB
(16,6%).

Koadpdunument nnopoHoweHus (Ki) xapaktepuadyet
KONIMYECTBO COLBETUN, MPUXOAALLMACA HA OOAWH pPa3BMB-
wniica Ha kycte nober. KoadpduumeHT nnogoHOCHOCTH
(K2) — KOonmMyecTBO COLBETUI HA OAMH MIOJA0OHOCHbIN nober.

BennynHa koapdULMEHTOB NAOLOOHOWEHUA U MA0J0-
HOCHOCTM 3aBUCUT OT MHOXecTBa (akTOpOB, BKJOYada
yCNnoBusi cpebl 0O6UTaHUA BUHOrpaaa, NpUMeHsieMon
arpoTexHunkn un 1.4, OCHOBHbIM ONPeaensioLnM YCIIOBUEM
BEJINYMHBI KOSPDUUMEHTA NSIOAOHOLLEHNS N NIOOOHOCHO-
CTN sIBNsieTCs BMONIorMyeckme ocobeHHoCTM copTa. Yem
Bbllwe nokasatenu Ki n Ky, Tem Gonbluein npoaykTuB-
HOCTblO 06nagaeT copr.

Kak 6b1110 BblLLIE OTMEYEHO, B KQ4eCcTBe 0O LEKTOB UCCIe-
NOBaHWN, ANS OUEHKM arpobronormieckmx CBOMCTB BUHO-
rpaga, ucnonb30Bann CTOJIOBblE, TEXHNYECKUE N YHUBEP-
CasibHble copTa pasHbIX FPynMn 3KO0ro-reorpadrnyeckoro
MPOUCXOXOEHUS.

B ycnosusax lNpumopcko-Kacnmnckonm nopnpoBuHLNN
n3y4yaemble rpyrrnbl COPTOB U rTMMOPUAHbLIX GOPM 1 pasHble
Mo 3KOOro-reorpadruyeckomy MpPOUCXOXOEHUID MMENN
HEOAMHaKOBblIE NMOKa3aTenu NAOAOHOLIEHUS N NIOA0HOC-
HOCTU. Pasnnumsa O6binn CyLLLECTBEHHbIE U ONpeaensnuch,
6onbluel YacTblo, BUONOrMYEeCKUMN OCOOEHHOCTAMM COp-
TOB.

B cpenHeMm 3a necdtb NeT nccnenoBaHuii Handonblive
nokasatenu nNao40HOLLEHUS N NIOAOHOCHOCTM ObINN Y TEX-
HUYECKMX COPTOB MO CpPaBHEHUID CO CTONIOBLIMU.
KoadPruMeHT NNoaoHOLIEHUS Y TEXHUYECKMX COPTOB Obl



Tabnuya 1. [Mokazamenu nnodoHoweHus copmoe u 2ubpudHbIx ¢hopM cmosi08020 HanpasneHus (cpedHee 3a 2010-2020 200kb1)
Table 1. Fruiting indicators of varieties and hybrid forms of table varieties (average for 2010-2020)
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s § : = A

c c

KapabypHy (koTponb) 62 85 79 0,86 1,09 231 10,6 23,6 171 11,0
leyen 3amaTowb 40 75 73 0,77 852 150 3,4 7,6 14,3 9,6
Nakxegn Mesewb 41 87 76 0,75 1,00 3132 84 18,6 15,6 11,0
SlnoBeHCKUN YCTONYMBBINA 43 932 902 1,072 1,192 169 7,3 16,2 17,5 8,3
Beprewb unnara 56 81 71 0,71 1,00 2672 8,5 18,8 14,9 9.5
CpebpocTpyn 47 7 78 0,942 1,232 2672 8,5 18,8 16,0 8,6
TCXA 1 45 83 69 0,71 1,03 132 3,6 79 23,9a 5,6
TCXA 2 31 80 72 0,922 1,272 2502 58 12,8 15,5 10,5
Lllam6ypceH 36 80 75 0,962 1,272 245 6,8 15,1 15,7 8,2
Hekabpbckuit 57 922 892 1,3 1,512 2762 19,52 43,32 14,4 10,1
Buepyn 2 35 872 54 0,68 1,232 129 2,7 59 16,3 8,0
urmn-10 28 83 76 0,79 1,06 154 29 6,4 19,62 6,6
urn-2 58 892 66 0,69 1,05 2ie 9,9 21,9 16,9 8,6
XIV-3-46/100 45 902 72 0,73 1,03 162 48 10,6 16,5 9,0
XIV-1-64/100 44 86 80 0,67 1,188 178 6,1 13,6 16,8 9,1
CB-12-304 46 7 882 1,032 1,178 5292 17,92 39,82 14,1 9,2
CB-12-309 38 72 71 0,75 1,10 8il62 6,6 14,6 15,7 8,2
8r-2 41 86 71 0,71 1,04 126 32 7,1 21,22 56
CB-20-365 60 80 70 0,71 1,03 3302 11,2 248 14,2 9,0
CB-23-657 50 882 842 1,182 1,412 248 12,82 28,42 14,0 9,4
XV-18-55 42 85 67 0,67 1,00 213 51 11,3 17,2 9,0
XIV-28-16 51 872 79 0,862 1,08 179 6,9 15,3 15,1 9,5
«O» 45 87a 55 0,64 1,17 2573 6,4 14,2 14,7 9,0
V-95-1 51 942 78 1,002 1,292 181 8,6 19,1 15,8 9,5
«11» 43 912 73 0,952 1,818 231 8,8 19,6 14,2 10,6
3r-3 27 86 59 0,62 1,07 100 1,5 81 18,52 8,1
X1-36-6/100 56 892 78 0,942 1,212 2762 12,92 28,62 14,8 9,1
X1-38-74 44 942 78 0,922 1,182 160 6,2 13,8 18,42 9,0
XX-19-66/100 53 79 822 0,882 1,08 249 9,2 20,4 17,1 10,4
«B» 682 86 56 0,62 1,12 199 74 16,4 14,1 10,3
CpeaHee 46,1 84,6 73,6 0,83 1,15 2264 7,78 17,26 16,34 8,99
HCPys 2,0 1,3 19 0,03 0,02 17,2 0,85 1,88 0,46 0,27

a —BapuaHTbl C JOCTOBEPHOM PA3HULIEN C KOHTPOJIEM
a —variants with a significant difference from the control

paBeH 1,02; koapduumeHT nnogoHocHocTn — 1,30. Y cTo-
JIOBbIX COPTOB KO3(MPULMEHTbI NMIOOOHOLIEHNS U NNOA0-
HOCHOCTM ObIN Heckosnbko Huxe (0,86 n 1,24).

M3 cTONOBbLIX COPTOB MO NOKa3aTensam niogoHOLIEHNS U
NJOOOHOCHOCTM  BbloenstTca  copta  Ctporoswus,
Mbeppunb 1 mexsuaosbie rmdpuasl CB-20-473, CB-23-40,
Yy KOTOPbIX KO3 duLMeHT nnogoHoleHns (K1) konednetcs
B Npepnenax ot 0,62 oo 1,33. Nmetowpyecs pasnuyuvs cylie-
CcTBeHHbI, Npy HCPps paBHom 0,035. Bbicokmm nokasare-
fieM MNoAOHOLWEeHNs  BblaensaTca copTta [ekabpbckui
(1,33) n CB-23-657 (1,18). HanmeHbLUMe noka3aTenm nio-
JoHoweHns 'y rmbpunaos «b», 313, «», XV-18-55, XIV1-
64/100, y KOTOPbIX KOADPULMEHT MIOAOHOLEHNS Koneo-

netca B npenenax ot 0,62 no 0,67. Beicokue nokazatenu
nnopoHocHocTu (K2) y copToB 1 rmbpuaoB: JekabpbCkuia
(1,51), CpebpocTtpyii (1,23), «llI» (1,31) n HaumeHbLLME Y
ocTanbHbIX copToB — 0T 1,00 o 1,17 (tabn.1).

B cpegHem 3a 10 net HabnioaeHWin ypoxamHOCTb C
OJHOro KycTa no rpynne CTONOBbIX 1 TEXHNYECKNX COPTOB
Oblna Ha ypoBHe 7,8 Kr.

KoHTpacTHble paznuyns no ypoxaro BUHOrpaga ¢ Kycta
OblNN BHYTPU Kaxaor rpynnbl MexXxay oTAeNbHbIMU copTa-
MW,

B rpynne cTtonoBbix copToB (Tabn.1) HaubonbLLMA YpO-
Xan BuMHOrpaga Obl1 Yy MEexXBMOOBbLIX TMOPUOOB:
Hekabpbckuii — 19,5 kr/kycT; CB-12-304 - 17,9; CB-20-365



Tabnuya 2. [Mokazamesnu nnodoHoweHuUsi copmoe U 2ubpudHbIX hopM MexXHUYeCKo20 HanpaesieHusi (cpedHee 3a 2010-2020 200k1)
Table 2. Fruiting indicators of varieties and hybrid forms of technical direction (average for 2010-2020)

HazBauue copra

Myckat 6enbii (KOHTpPOnb)
BunaHka

[yHaBcku nasypb
Ctporo3us

Mususa

AHTeN

Ctpyrypau
JleBOKYyMCKUIA YCTOWUYUBLIN
Buopuka

CrenHsAk

Mbeppensb
Tpanesuua

Moaapok Marapaua
O6uneinHbIn Marapava
CanepaBu

KoapH3 HArpa
MepBeHey Marapaya
TCXA 3

TCXA 9

TCXA -10

TCXA - 16

XIV-2-32

CB-23-40

CB-20-473

XV-18-65

XI-36-34

V-102-36

urn-1

«B»

«M»

«A»

XIV-19-55

11I-75-89

111-51-69/100
V-103-22

«K»

OcTtaBneHo

rNasKkoB
Ha KyCT,

32
632
46°
512
472
572
402
652
412
482
552
552
632
512
512
682
542
712
482
612
462
482
442
412
532
422
43
352
522
572
362
572
482
412
592

522

wr.

PasBunocb

noberos,
%

76
8228
662
892

7
792
792
812
892
882
862

76
832
882
828
852
872
882

68
922
902
8ra
852
862
912
882
922
812
862
882
842
902
852
928
892

87a

MnoAOHOCHLIX
noberos,
%

65
87
65
892
728
58
61

768
862
61

892
822
958
892
852
62
914
852
69
892
822
58
908
908
832
902
59
58
802
708
728
66
798
732
822
762

KoadduumenTnl
5 =

3 8.
c c

0,76 1,18
1,362 1,582
1,122 1,372
1,232 1,392
0,77 1,07
0,68 1,22
0,77 1,262
0,86 1,15
1,212 1,412
0,83 1,402
1,292 1,442
1,022 1,262
1,502 1,602
1,87 1,562
1,022 1,19
0,79 1,272
1,172 1,342
1,092 1,282
0,84 1,21
1,172 131
1,142 1,412
0,76 1,312
1,472 1,652
1,272 1,442
1,122 1,342
1,212 1,36
0,72 1,21
0,74 1,12
1,082 1,362
0,74 1,06
0,80 1,14
0,73 1,11
0,952 1,22
0,78 1,07
1,092 1,342
0,82 1,08

Macca
rpo3am, r

131
1892
131
2278
2232
2362
2068
2242
129
129
3192
2182
1902
126
99
1692
1792
3222
132
1842
91
1582
28842
2862
1902
2198
1682
88
1722
99
1762
2132
2143
1602
126
101

YpoxaiHocTb
g &
e =
< o
2,4 5%
13,42 29,72
2,9 6,4
12,92 28,62
6,22 13,82
7,82 7 3
4,92 10,82
10,12 22,42
5183 12,82
4,52 9,92
19,72 43,82
9,42 20,82
15,22 83132
7,82 1787
4,22 9k
7,82 17,32
9,82 21,82
22,22 49,32

37 8,22
12,32 27 &
4,42 9,72
4,62 10,22
16,12 &5,
13,22 29,32
10,42 23,12
9,82 21,82
4,72 10,42

1,6 3,6
8,42 18,62

37 8,22
4,22 Ok33
8,12 17,92
3833 18,42
4,82 10,62
(433 16,22

38 8,42

MaccoBas
KOHLeHTpaums

caaxapos,
r/100cm®

14,4
14,6
16,7
16,9
14,2
15,6

16,9
14,2

16,7

14,9
17,6

19,3

Tutpyembix
Kucnort, rigm®

o
»

9,3
8,2
9,6
8,9
95
8,6
9,3
73
8,6
9,0
8,9
9,8
9,1

8,3
9,5
8,4
9,0
9,6
9,8
10,5
10,5
10,7
9,4
9,7
9,3
9,8
6,9
7,2
7,6
8,6
9,0
9,0
9,6
9,3

6,2



Tabnuya 2. [Mokazamesnu nnodoHoweHUs1 copmoe u 2ubpudHbIX hopM MexXHUYeCcKo20 HanpaesieHusi (cpedHee 3a 2010-2020 200k1)

Ha3Baume copta

X1-41-22
V-14-72
XV-50-12
XIX-2-32/100
11I-57-15/100
XXI-37-52
V-18-46
11I-75-89/100
XIV-11/44/100
X-2-89/100
X1-36-43
XIV-11-57/100
XXI-16-36
V-103-23
XV-25-60/100
XV-17-5
XV-50-12
XV-13-12/100
X-36-42
X-2-89
XX-17-22/100
XIV-1-27
V-102-49
XI-37-02/100
XV-50-12
6r-2

5-r-2
Marpaca 9-'-2
2T-3
TaBkBepwm 4I'-3
m-2

1r-3
CB-12-375
XXIV-1-86

CpenHee

HCPos

a —BapuaHTbl C JOCTOBEPHOM PA3HULIEN C KOHTPOJIEM

Table 2. Fruiting indicators of varieties and hybrid forms of technical direction (average for 2010-2020)

OcTtaBneHo

rNasKkoB
Ha KyCT,

672

502
38a
372
528
41a
488
472
432
432
662
482
582
582
432
442
672
472
552
27
562
592
482
468
652
5ild
492
382
452
472
462
562
oilg
49,92
1,8

wT.

PasBunocb
noberos,
%

824
872
932
88a
853
862
872
862
862
872
852
892
853
e
892
87e
892
87e
802
882
852
853
862
802
862
842
862
812
852

75
792
862
852
842
84,9
1,0

MnofoHOCHLIX
noberos,
%

712
842
812
67
832
912
922
91a
922
842
882
922
882
952
962
932
902
882
67
922
902
912
882
932
902
842
832
712
762
65
852
67
842
822
80,5
2.2

KoadduumenTbl
= =
ez g2
§ g
£ g
0,81 1,15
1,102 882
0,852 1,05
0,73 1,08
1,182 1,412
1,482 1,632
0,882 1,452
1,282 1,42
0,952 1,03
1,072 1,282
1,192 1,342
1,302 1,432
1,978 1,502
1,87 1,462
1,41 1,482
1,342 1,462
9253 1,382
1,112 1,402
0,892 1,362
1,282 1,402
1,342 1,472
1,122 1,222
1,212 1,382
1,302 1,422
1,152 1,282
0,972 1,18
0,81 1,00
0,79 1,14
0,872 1,16
0,72 1,14
0,75 1,13
1,002 1,472
1,042 1,252
1,002 1,222
1,04 1,303
0,04 0,03

a —variants with a significant difference from the control

Macca
rposam, r

178
114
2232
181a
1632
1778
1812
1652
1892
1802
1852
1482
136
1432
132
ilrer
1582
1652
1708
1672
1492
136
102
126
1642
96
2032
141
1642
2002
2022
85
2472
138
171,4
10,3

YpoxaiHoCTb

g g
=] =
- )
8,02 17,82
5,92 13,12
8,92 19,82
4,5a 9,9a
6,22 13,82
11,82 26,22
5,82 12,82
8192 19,82
7,42 16,42
7,42 16,42
7,92 753
11,42 7233
7,32 16,22
10,02 22,22
8,92 19,72
ORI 20,22
7,92 17,62
10,82 23,92
5,82 12,82
10,52 233
4,62 10,22
78 16,22
6,32 13,92
6,42 14,22
53 16,62
4,42 9,82
433 16,22
4,42 9,72
4,82 10,62
4,82 10,62
5,42 11,92
2,6 58
12,42 27,62
5,92 18,18
7,78 17,26
0,78 1,73

MaccoBas
KOHLeHTpaums

caaxapos,
r/100cm®

Tutpyembix

Kucnor, rigm®

16,5 8,4
17,9 8,0
19,6 8,2
15,2 8,8
17,7 7,5
15,7 9,1
17,4 8,3
16,3 9,8
15,5 9,3
16,6 9,6
14,8 9,5
17,7 9,8
18,9 8,4
17,6 9,1
18,2 8,9
16,9 8,4
16,6 8,7
15,9 9,6
17,6 10,8
18,3 8,7
18,6 8,9
18,2 8,9
19,0 8,0
22,7 9,2
18,3 8,7
19,5 7,7
18,9 8,2
18,0 11,0
16,7 9,9
17,1 8,8
18,6 8,3
18,4 8,8
15,8 9,5
14,0 10,2
16,92 8,937
0,37 0,19



- 11,2; CB-23-657 - 12,8; XI-36-6/100 — 12,9 «r/kycT.
MakcumanbHas aMnanTyaa BapbMpOoOBaHUS YPOXAMHOCTU C
KyCTa Mo BCEM CTOJIOBbIM COpTaM 1 rmbpuaHsiM popmam
HaxoamTca B npegenax ot 1,5 no 19,5 kr/kyct. B rpynne
CTO/OBbIX COPTOB HaVMMEHbLLUME NnoKasaTenu no ypoxamHo-
CcTn 6b1nn y rnbpuaos 3I-3 — 1,5 kr/kyct; 8I-2-3,2 Kr/KycT;
TCXA 1 - 3,6 «r/kycT; LUIN-10 — 2,9 kr/kycT; copTa Neven
3amaTowsb — 3,4 Kr/KyCT.

OLHOBPEMEHHO C YpPOXaMHOCTbIO ONMpenensnn Takue
Ka4yeCTBEHHblE MoKa3aTesM Kak MaccoBasi KOHLLeHTpaums
CaxapoB M TUTPYEMYIKD KMCNOTHOCTb. Kak mnokasbiBaioT
MOJSly4EeHHblE [aHHble, BbICOKOE COOEpXaHue caxapoB Yy
CTOJIOBLIX COPTOB Obl/I0 OTMEYEHO B Arogax rmopuaHbix
dopwm: 8lN-2 (21,2 /100 cm®), TCXA-1 (23,9 /100 cm®), npu
TUTPYEMOM KNCNOTHOCTU 5,6 r/ame. Y oCTanbHbIX COPTOB U
rmépuaoB coaepXaHue caxapoB konebdnetca ot 14,1 oo
19,6 r/100 cm®, Npyn TUTPYEMOW KNCNOTHOCTK OT 6,6 oo 11
r/ome. B uenom, Bce copta kK MOMEHTY YOOPKM MO Ka4yecTBy
ypoXxas Haxoaunuchb B npegenax, Tpedyembix ons cToso-
BbIX COPTOB KOHOVLVINA.

Kak n3BecTHO, mMacca rpo3am BMHOrpaga onpegenser
NPOAYKTUBHOCTbL Nobera, ypoxal ¢ KycTa U YyPOXanHOCTb
HacaxneHun ¢ eguHuubl nnowaan. BennumHa rposan
3aBMCUT OT MHOXECTBA MPUPOOHbIX M @HTPOMNOreHHbIX (ak-
TOpoB. OCHOBHbIM OMNPEAENsoWYM YCIOBUEM BENUYNHDI
rpo3au aBnseTcs 6Guonornyeckne 0COO6eHHOCTU copTa.

Kak BUAHO 13 NOMyYeHHbIX AaHHbIX, MO Macce rposnen
n3y4yaemble rpynmnbl CTOMOBbIX U TEXHNYECKMX COPTOB pas-
NYannCb CYLLECTBEHHO: HaMbOobLLUEN OHA Oblna y CTOJNO-
BbIX COPTOB MO CPAaBHEHUIO C TEXHUYECKMMMK COpTamu.
Macca rpo3gu y CTON0BbIX COPTOB COCTaBu/ia B CpegHEM
224.4 r., y TexHmyecknx — 171,2 r. MNpeBbllLEHNE MaACChI
rposner y CToNI0BbIX COPTOB HaA, TEXHUYECKMMU COCTaB-
naetr 24,7%. B rpynne CTONOBbIX COPTOB HaMOOsbLUAs
Macca rposaeii 6bina y Mexsnaosbix rmdpunaos CB-12-304
-529r., CB-20-365 - 330 r, CB-12-309 - 315 r n Jlakxean
Mezewb - 313 .

Macca rpo3nu y ocTanbHbIX COPTOB U r’MOPUAOB Bapb-
mposana ot 100 go 529 r, amnnuTyga BapbUpPOBaHUSA
cocTtaBuna 429 r. Y copta BOCTO4YHOW rpynnbl KapabypHy
(KOHTpONBb) CpeaHasa macca rpo3am coctasmna 231 r.

M3 TexHnyecknx copToB (Tabn.2) no nokasarensm nio-
DOHOLLEHUS N MIOAOHOCHOCTU BbIOENATCSA copTa U rmb-
puabl: Brnanka, AyHasckn Jlasypb, TCXA-9, CB-20-473, XV-
18-65, XI-36-34, Ctporosus, «B», TCXA-3, Bnopuka, TCXA-
16, lMbeppenb, XXI-37-53, XIV-11-57/100, XX1-16-36,
Mopnapok Marapaya, KO6bunenHblin Marapada, lNepBeHel,
Marapauya, y KOTOpbIX KOpIUUMEHT nnogoHoweHus (Ky)
konebnetcsa B npenenax ot 1,17 npo 1,50, koadduuneHT
nnogoHocHocTu — oT 1,34 po 1,65. Nmetowmecsa pasnnyms
cyuiectBeHHbl, npn HCPO5,pasHom 0,047 (K1) 1 0,031(K2).

B rpynne TexHu4yeckux copToB (Tabn.2) no ypoxaiHo-
CTn C kycta BbligensaioTca: TCXA-3 - 22,2 «kr/KycT;
Meeppenb — 19,7 kr/kycT; bnanka — 13,4 kr/kycTt; CB-20-
473 - 13,2 kr/kycT; Ctporo3ua — 12,9 kr/kycT; Nogapok
Marapaya - 15,2 «kr/kyct; CB-12-375 - 12,4 «kr/kycT.
HavmMeHblune nokasaTenm no ypoXanHOCTU C KycTa
OTMEYEeHbl Yy COpPTOB U rmbpuaHbix dopm: 1M-3 - 2,6
kr/kyct; UrJ-1 — 1,6 kr/kyct; OyHaBCcku nasypb — 2,9
Kr/KyCT; «I» — 3,7 kr/kycT; «)K» — 3,8 kr/KycT; Myckat 6enbii
(KkoHTpONb) — 2,4 Kr/KyCT.

MakcnmanbHaa amMnnuTyga BapbMpPOBaHMS MNpuU3Haka
Mexnay HambonblMMKU U HaVMEHbLUMMUK Moka3aTensMn B

NaHHOW rpynne copToB Obina paBHa 20,6 Kr/kycT, npwu
cpefHer ypoXamnHOCTY N0 rpynne TEXHUYECKNX CopTos 7,8
Kr/KycCT.

B rpynne TexHn4eckmnx COpPTOB CPeOHAst macca rpo3an
coctaBuna 171,2 r. Hambonbliaa macca rposgen obina y
coptoB: TCXA-3 - 322 r; lNbeppensb —-319 1; CB-23-40 - 288
r; CB-20-473 - 286 r. Y ocTanbHbIX COPTOB 1 rMbpunaos
cpenHas macca rposan BapbupoBana ot 85 po 247 r.
AMnNnnTyOa BapbMpOBaHMS MacChl Fpo3am coctasuna 234
r. Kak n B rpynne CTONOBbIX COPTOB, HAMOOEe KOHTPACT-
Hble pa3nuyns No mMacce rposfen Obiv BHYTPU KaxOown
rpynnbl MeXay OTAeNbHbIMU COPTaMMU.

B uenowm, Bce ndyyaemole copta u rubpunaHsie Gopmel B
ycnoBusix Mpumopcko-Kacnuinckom noanposmHUmm obec-
neyMBanu OOCTATOYHO BbICOKME YpPOXaW; TEXHUYECKUX:
urn-1, XI-37-02-100, (22,7 r/100 cm?®). Y 44 copTOB Macco-
Basa KOHUEHTpaumsa caxapoB coctaBmna ot 14 go 16 r/100
cm®, y 56 — o1 16 0o 19 /100 cm®u BbilWe, a'y 4 COPTOB — B
ananasoHe 20-23 r/100 cwms.

TuTpyemas KMCNOTHOCTb CycCna 3penoro BMHOrpaga
BapbupYyeT B npefenax ot 5,6 mr/om® (TCXA-1, 8'-2) no 11
r/om® (9 -2, KapabypHy, Jlakxeon mesels). B ycnosusax
NPOBEAEHNS MCCNEeLOBaHUM YMEHbLUEHME COAEepPXaHUs
TUTPYEMbIX KMCNOT Ha Haw B3rngg obecnedyvBaeTcs 3a
CYET HM3KOW aMNINTyAbl KonebaHnin TemnepaTypbl BO34y-
Xa B OHEBHbIE M HOYHbIE Yachkl. [10BbILLIEHHOE coaepXaHme
TUTPYEMBIX KUCAOT B ycnosusx Npumopcko-Kacnninckon
NOAMPOBUHLMN Y U3yHaeMbIX COPTOB UrpaeT NoIoXnTeb-
HYIO POJib, MPY COOTBETCTBYIOLLEM COAEPXaHNN Caxapos B
coke arog,.

Taknm 06pa3om, B rpynrne CToI0BbIX COPTOB 1 rMbpua-
HbIX GOpM K3 m3y4yaeMblx 30 reHOTUMNOB HaMbOMbLUME
nokasatenun KoadPrUMEHTOB NAOLOHOLLEHNS N MIOAOHOC-
HocTm nokasanu: CB-23-657(1,18 n 1,41), CB-12-304 (1,03
n1,17), Nekabpbekuii (1,33 n 1,51), AAnoBeHckuiA ycTonym-
BbI (1,07-1.19), V-95-1 (1,00 n 1,29), XI-36-6/100 (0,94 n
1,21).

B rpynne TexHn4eckux COpTOB HanbonbLLME KO3bDULM-
€HTbl MJI0JOHOLIEHNS U NIOAOHOCHOCTU ObINIM Y COPTOB:
Bbunanka (1,36 u 1,58), Bmuopuka (1,21 n 1,41), MNMopapok
Marapaya (1,50 n 1,60), lO6unenHbin Marapayda (1,37 n
1,56), NepeeHey, Marapava (1,17 n 1,34). Bbeicokne noka-
3aTtenm Ko3adPUUNEHTOB MIOOOHOLWIEHNS U MIOAOHOCHO-
CTU nmenu rmbpuaHsle dopmbl: XX1-37-52 (1,48 n 1,63),
XX1-16-36 (1,31 n 1,50), XV-17-5 (1,34 n 1,46), V-103-23
(1,37 n 1,46). Y 60nbLUMHCTBA COPTOB U TMOPUOHBIX GOPM
KO3DPULUMEHT NMNIOAOHOLLEHUS BapbMPYET B nNpeaenax oT
0,67 no 1,30, a kK0O3dPUUMEHT NNOAOHOCHOCTU — B NMpeae-
nax ot 1,03 oo 1,42.

HanbonbLumii ypoxari B rpynne CTOI0BbIX COPTOB Y MEX-
BMOOBbIX rMbpuaos: [dekabpbckuii — 19,5 kr/kycTt; CB-12-
304 - 17,9; CB-20-365 - 11,2; CB-23-657 - 12,8; XI-36-
6/100 — 12,9 kr/kycT. B rpynne TexHn4eckmx COpPTOB MO
YPOXamHOCTK C kycTa BblaensatoTca: TCXA-3 — 22,2 kr/KycCT;
Mbeppenb — 19,7 kr/kycT; bnanka — 13,4 kr/kycTt; CB-20-
473 - 13,2 kr/kycTt; CTtporoauna — 12,9 kr/kycT; MNogapok
Marapava - 15,2 «r/kyct; CB-12-375 - 12,4 «kr/kycT.
COOTBETCTBEHHO Yy 9TUX COPTOB BbillE YPOXANHOCTb B
nepecyeTe Ha rektap. BolaeneHHslie copTta 6yayT ncnosb-
30BaHbl B CEMEKUVOHHOM MpoLecce B Ka4eCTBE MCTOYHU-
KOB LLEHHbIX MPU3HAKOB.
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AxTyanbHOCTb. [1151 NOBbILIEHNUS KAYECTBA XWU3HM, PaCLUMPEHUS BKYCOBbIX NPeANOYTEHUN
Hacenehus Benapycu HeobxoauMoO paclMpsATb acCOPTUMEHT OBOLHBLIX KYNbTYP C BbICOKOW ypoXait-
HOCTbH0, TOBAPHOCTHH M KavyecTBOM NpOAYKLMM, aAanTUPOBaHHbLIX K NPUPOAHO-KIMMATUYECKUM YCro-
BUAM pecnybnuku. B 310# CBA3M COBEPLLEHCTBOBaHME TEXHONOMMYECKUX NPUMEMOB BO3AENbIBaHUS TaKou
KynbTyphbl Kak kaGauok (Cucurbita pepo L.) nmeeT Hay4HOe 1 NPaKTUYeCKoe 3HaueHue.
WccnepoBaHus NpoBoauny Ha TEPPUTOPMM JIMYHOO NOACOBHOTO X03AICTBa B
AepeBHe YyxHbl CMoproHckoro paiioHa. fonesbie M nabopaTopHble MCCNEAOBaHWA BbIMOMHEHbI C
UCTONB30BaHNEM 0OLIENPUHATLIX METOAVK U METOAUYECKUX YKa3aHMIA.

OGocHoBaHa LieniecoobpasHoCTb BO3AENbIBaHUS CUAEPANbHBIX KYNbTYp B COMETaHUM C

noKanbHbIM BHECEHWEM 06e33apaXXeHHOr0 TepMOaMMMaYHbLIM COCOGOM KOMMOCTA NPy BbIpaliyBaHNm
kaGayka paccagHbIM CnocoGoM Ha AepHOBO-MOA3ONUCTHIX NErKOCYTMUHUCTLIX NOYBaX B NPUPOAHO-KIN-
matuyeckux ycroeusix Benapycu. PazpaboTaHHble TexHonoruyeckue npueMsl o6ecrneymBatoT BOCNPOU3-
BOACTBO MOYBEHHOrO NNOAOPOAKSA, NPMGABKN ypoXas, NoNyyeHne NPOAYKUMN BbICOKOTO KayecTBa 6e3
NPUMEHEHUs1 MUHepanbHbIX Yao6peHuit. Mpy ncnonb3oBaHuKM cupepaLmmn U 06e33apaxeHHOro KOMMocTa
B nnogax kabauka copta BoHyc, BbipalieHHbIX Ge3 MMHepanbHbIX yAOGPEHUI, coaepaHe HUTpaToB
Haxopunocs B npegenax 280-320 mr/kr. [ins BOCNpoM3BOACTBa NNOAOPOAMSA AEPHOBO-NOA30NMCTLIX Ner-
KOCYITIMHUCTBIX MOYB NpM BbIpalLMBaHUM kabayka B MPUPOJHO-KIMMaTuyeckux ycnousix Benapycw
Lieriecoo6pa3Ho Mcnonb3oBaTh B Ka4ecTBe cupaepanbHbIX yA0OPeHuiA OBEC, peabKy MaciMyHYI U FOPOX.
3TOT TeXHOMNOTMYECKUA NpUemM 0GecreynBaeT NOBLILEHNE COAEPXKaHUA B MOYBE OPraHNYeckoro BeLle-
ctBa Ha 0,8-1,3%. CoBMecCTHO ¢ cupaepauven, BHeceHne 06e33apaxeHHOro TepMoaMMUaYHbLIM CocoGoM
KOMNocTa B JIyHKy Npu Bbicaake paccaabl kabayka 06ecrneymBaeT NoBbILLEHUe CoAep)aHNs OpraHnyecko-
ro BewecTsa Ha 1,2-1,5% B 30He nokanusaumm KomnocTa.
Mpw pasnoxeHny opraHMYECKOro BeLLeCTBa CUAepanbHbIX KynbTyp U oGe33apakeHHOro KOMnocTa, BHe-
CEHHOrO NOKanbHO, BbICBOGOXKAAKTCA 3rIeMEHTbI NUTaHUSA B KONMYECTBAX AOCTATONHbIX A4Sl hopMupo-
BaHWA BbICOKOro ypoxas kabayka ¢ cogepxaHnem Hutpatos Huke MAK. Takum o6pasom, npu BeIpalumBa-
HAW Ha [EePHOBO-NOA30MNMCTLIX NETKOCYFNMHMCTLIX MOYBaX B MPUPOAHO-KNUMATUYECKUX YCNOBUSAX
Benapycy npeanoxeHHble TeXHONOr4eckve npueMbl MO3BONAIOT NOMY4UTL BbICOKOKA4ECTBEHHYIO NpPO-
DYKUMIO, 3HAYMTENBHO NMOBLICUTL YPOXaWHOCTbL Kabauka 3a cyeT cuaepaLmm B COYETaHUN € NOKaNbHBLIM
BHeceH1eM 0Ge33apaxeHHOro komnocTa 6e3 UCcnonbL30BaHNs MUHEPanbHbIX YA0OPEHUH.

kabauoK, cuaepathbl, 06e33apaxeHHbII KOMMNOCT, OPraHM4YECKOe BELLECTBO NOYBbI, BOCIPON3BOACTBO Mylo-
[Aopoaus, yPoKaiHOCTb, KAYECTBO NPOAYKLMM.

To improve the quality of life and expand the taste preferences of the population of Belarus, it
is necessary to expand the range of vegetable crops with hiF r)]/.ields, marketability and product quality,
adapted to the natural and climatic conditions of the republic. In this regard, improving technological meth-
ods for cultivating such a crop as zucchini (Cucurbita pepo L.) is of scientific and practical importance.

Is. The research was carried out on the territory of a private farm in the village of
Chukhr&y, Smorgon district. Field and laboratory studies were carried out using generally accepted meth-
ods an guidelines.

S ubstantiated the feasibility of cultivating green manure crops in combination with the local appli-
cation of thermoammonia-disinfected compost when growing zucchini in seedlings on sod-podzolic 'ﬂ?t
loamy soils in the natural climatic conditions of Belarus. The developed technological methods ensure the
reproduction of soil fertility, increased yield, and production of high quality products without the use of min-
eral fertilizers. When using green manure and disinfected com(;nost, the nitrate content in zucchini cv.
Bonus, grown without mineral fertilizers, was in the range of 280-320 mg/kg. To reproduce the fertility of
soddy-podzolic light loamy soils when growing zucchini in the natural climatic conditions of Belarus, it is
advisable to use oats, oilseed radish and peas as green manure fertilizers. This technological technique
increases the content of organic matter in the soil by 0.8-1.3%. Together with green manure, adding ther-
mo-ammonia-disinfected compost into a hole when planting zucchini seedlings ensures an increase in
organic matter content by 1.2-1.5% in the compost localization zone. During the decomposition of organic
matter of green manure crops and disinfected compost ap{olied Iocally, nutrients are released in quantities
sufficient to form a high yield of zucchini with a nitrate content below the maximum permissible concentra-
tion. Thus, when grown on soddy-podzolic light loamy soils in the natural climatic conditions of Belarus,
the proposed technological methods make it possible to obtain high-quality ?roducts and significantly
increase the yield of zucchini due to green manure in combination with the local application of disinfected
compost without the use of mineral fertilizers.

zugchinli_,t;,;ljreen manure, disinfected compost, soil organic matter, fertility reproduction, productivity, prod-
uct quali
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eXeQHEBHOM paLMOHEe YenoBeka Npu NpaBUibHO

cbanaHCMpoOBaHHOM MUTAHUN OOJKHO ObiTb He
meHee 400 r oBouler. OBoLM ABNAIOTCH LLIEHHENLUM gne-
TUYECKMM NPOAYKTOM, B HUX COAEPXATCH NPakTUYeCKN BCe
HEeobXoAMMble OPraHnu3My BUTAMWHbI, KMCNOTbl U MUHE-
panbHble BELLEecTBa, MULLIEBbIE BOJNIOKHA, GUTOHLUMAbI, W
adupHble Macna. OBowM ynoTpebnsaoT B HATypasibHOM,
CbIpOM BMAe Wi nepepabartbiBatloT C LENblo NONy4YeHnUs
KOHCEPBUPOBAHHOM NpoAyKUUK, B TOM 4yncye U ons net-
cKoro nutaHusa [1,2].

[na noBbllWEeHNs Ka4YecTBa NUTaHUS, PaCLUMPEHUS BKY-
COBbIX NPeAnoyYTeHU O4eHb BaXXHO Pas3HOOOpPa3nUTb BHYT-
pyv MPOAYKTOBOW rpynnbl HAGOp MNPOAYKTOB, KOTOPble
MMEIOT CXOXNe nutaTenbHble CBOMCTBA. B oBOLLHOM npo-
OYKTOBOW rpynne nuaepamu no noTpebneHuto aBnaioTcs
na040Bble, KOPHENIOAb!, IMCTOBbLIE OBOLLM.

LlenecoobpasHo paclumpsaTb NX aCCOPTUMEHT B MEPBYIO
oyepenp 3a CYET TEX OBOLLUHbIX KyJIbTyp, KOTOPbIE XOPOLLIO
aganTUpoOBaHbI
pecnybnukn. Takow KynbTypoi, HECOMHEHHO, SIBNSIeTCS

K MOYBEHHO-KNMMMaTN4YE€CKNM YCJIOBUAM

kabayvok (Cucurbita pepo L.) — ogHoneTHee TpaBAHUCTOE
pacTeHune, pa3HOBUAHOCTb TbikBbl OOLIKHOBEHHON. oAbl
noTpeodnsaTCa B CBEXEM, 3aMOPOXEHHOM U nepepabo-
TaHHOM BUAeE.

Mpn BbipawmBaHm Kkabayka NOMUMO MOJTy4EHUS BbICO-
KOW TOBapHOW ypoXaiHOCTMN, ocoboe 3HavyeHne npuobpe-
TaeT BbINOJIHEHNE HopMaTuBa: “TpeboBaHns K NPoaYKLNN,
HanpaBneHHble Ha obecnevyeHne ee 0e30MaCHOCTU ANS
XN3HU 1 300P0BbA HaceneHns” [3].

B nnopax kabayka oyeHb Mano (okono 4%) rpyobix
MULLLEBLIX BOJIOKOH, YTO AeNaeT UX MPeKpPacHbIM gMeTunye-
CKMM NPOAYKTOM. B MAKOTU 1 KOXype kabayka coaepXuT-
cs KneTtyaTka M MNULLEBbIE BOJSIOKHA — MEKTUHbI, KOTOpble
CBS3bIBAIOT U BbIBOAAT U3 OpPraHn3mMa XonecTepuH, 3au-
watoT XXKT oT noBpexaeHuin n cnocobCTBYIOT YKPENIEHNIO
cocynoB 1 cepaua. Kabaukm copepxat 5-6% cyxoro Bele-
CTBa U BNSAOTCS OYEHb HM3KOKaNOPWUIAHBIMX OBOLLAMU: B
100 rpammax npoaykTa Bcero 24-27 KMnokanopui.

B mMonoabix nnogax copoepxutca npumepHo 2-2,5%
caxapoB. 1o mMepe co3peBaHMs KOMMYECTBO CaxapoB U
KapoTuHa Bo3pacTaeT. 10 cooep>xaHuio KapoTuHa 3penble
XENTONNOAHbIE Kabayuky onepexarT MOPKOBb.

Mnoppl kabauka copepxat cneumduryeckne GepmMeHThl,
KOTOpPblE 06eCcneyYnBalT YCBOEHNE NULLM 32 CHET NEPEBO-
na 0enkoBblX COeAMHEHWI A B pPacTBOPUMOE COCTOSIHME.
OTOT 0BOLL, UMeET BoraTbli BATAMUHHbI COCTaB: XMpopa-
CTBOpUMble BUTaMuHbl A, 6eTa-kapoTuH, E n K, Bogopa-
CTBOpUMbIE BUTaMUHbI rpynnbl B: By, Bo, Bs (PP), Ba, Bs,
Bs, Bg. 100 r kabayka cnocoOHbl NOKpbITh A0 20% CyTOu-
HOM HOpMbl BuTamuHa C. N3 MUKpPOanemMeHToB 0cobyto
LLEHHOCTb NPeACTaBNAOT Kanunii, MarHuin, xeneso 1 LMHK.
B ceMeHax kabayka MHOMO HeE3aMEHMMOW XUPHOI KMUCIO-
Tl Omera-3 [4,5].

[lns NONHOLLEHHOr 0 POCTa 1 PasBUTUS pacTeHust, 4OCTU-
XXEHUS BbICOKOM MPOAYKTUBHOCTU 1 MONYYEHUS MPOAYKLMN
BbICOKOIO Ka4yecTBa pacTeHuns kabayka HyxxaatTcs B coa-
NaHCMPOBAHHOM MUTAHWM, KOTOPOEe A0CTUraeTcs 3a CYeT
YCBOEHUNS HE0BX0ANUMbIX MaKpPO- N MUKPO3/IEMEHTOB.

PacTteHnsam kabayka Ha popmMmupoBaHue 1 T Heobxoam-
Mo 1,1 kr a3oTa, 0,4 kr docdopa n 2,4 kr kanus. [Npn aTom
B CYXOM BeLLecTBe cogepxaHue (%) azota Haxooutcs B
onanasoHe 1,98-2,32; pocdopa - 0,53-0,84 n kanna —2,7-
6,92 [6].

HapylweHns B NUTaHMM paCTEHUA MNPOSABALAIOTCS B
ocnabneHnn pocTa, CHUXEHUN YPOXXaNHOCTN, TOBAPHOCTU
M yXy[LleHnun Ka4ecTBa NaoaoB, BKoYas BKYCOBbIE Xxapak-
TEPUCTUKN.

TpaaMUVOHHOW CUCTEMON NUTAHUSA OBOLLHbLIX KYNbTYP B
OTKPbITOM FpyHTE ABNSIETCA OpraHo-MuUHeparsbHas, a rna.-
HBIMW MCTOYHMKAMWN OCHOBHbIX OMOreHHbIX 3/IEMEHTOB MNpWU
BblpalLMBaHMn kabayka B NPUPOAHO-KIMMaTUYECKNX YCIO-
BUSIX Benapycu sBna0TCSA opraHMyeckne n MmHepanbHble
ynobpeHus.

[na nonyyeHus 9KONOrMYeCcKkM 4YMCTOM OBOLLHOW Npo-
OYKUMW BbICOKOIO KayecTBa creayeT CBeCTU K MUHUMYMY,
a B ngeasne — UCKJI0YMTb NPUMEHEHNE MUHepPasbHbIX yO00-
peHuii. na dopmMmMpoBaHuS MNONOXUTENbLHOro GanaHca
rymyca B rnoyse, obecrneyeHuss pacTeHun anemMmeHTammu
NnUTaHWs LLeNecoobpasHo B Ka4ecTBe OpraHN4yeckux yaob-
PEHNIN NPUMEHEHE KOMMNOCTOB U CUOEPaTOoB.

Llenb Hawmx nccnepoBaHuii — N3y4nTb BUsSHNE 06e3-
3apaXx€HHOro KOMMOCTa MNpu SIOKaNIbHOM BHECEHMWU MOf,
paccagy Ha cofepXaHue OpraHM4eckoro BellecTBa B
noyse Ha GOHe PasINyHbIX CUAEPaTOB U OLLEEHUTb BNNSIHNE
9TOro TEXHOMOIMYECKOro NPUemMa Ha ypoXXamiHOCTb 1 Kaye-
CTBO NJI0A0B kabauka.

MccneposaHus NpoBefeHbl Ha TEPPUTOPUN JINHHOIO
noaco6Horo xo3sancTea B aepeBHe YyxHbl CMOProHCKOro
parioHa Ha NerkoCyriMHUCTBIX MOYBax, Pa3BMUBaOLLMXCS HA
NIeCCOBUOHbIX CYIIMHKax, MOACTUIAaeMbIX MOPEHHbLIM
CYTJIMHKOM C rNy6uHbl 75 cMm.

B kayecTBe obbekTa nccnenoBaHuin 6bin BeibpaH copT
kabayka BoHyc. CopT BHeceH B ocyaapcTBeHHI PeecTp
copTtoB Pecnybnuku Benapycb B 2021 rogy. 3asBuTens:
PYM «MHCTUTYT  OBOLLEBOACTBA».  ABTOpbI:
Xnebopopos A.4., MuHckaa H.C. CopT yHMBEpCaibHOro
Ha3HayeHus. CopT nonyyYeH MeToaoM rmépuausaumm u
WHAVBUAYaNIbHO-CEMENCTBEHHOrO 0TOopa U3 rMopPUOHONA
nonynauun QAnLbuH ¢ JBiserka. PacteHue nonynnetu-
CTOro TMna, BETBNEHME OTCYTCTBYET. JINCTOBas NnacTuHKa
CcpefHero pasmMepa, MenkopaccevyeHHas, NaTHUCTOCTb
nMmeetca. Monogon nnog, 3efeHon OKpackn, UMNMHapuYe-
cKol dopMbl, CpeaHeln AnvHbI, Xenobkn n pedpa nmMmetoT-
csl. OcHOBHas okpacka 3pefioro niaoga v MAKOTU KPeMo-
Bas. lnop GynaBoBuaHOW (OPMbl, CPeaHer TOJLMHDI,



ey
Puc. 1. Kabayok, copt BoHyc

Fig. 1. Zucchini, Bonus variety
BbIPaXEHHOCTb 3€e/IeHOro OTTeHka cnabas, cTpykTypa
BoJIokHUCTas. CemeHa cpenHero pasmepa, anamnTuye-
ckon popMbl, KPEMOBOTO LiBeTa. MAkoTb 6enas, nnoTHas,
ToNwmHa mesokapnua 2-3 cMm. CopT paHHecnesnbIin, MPUro-
0eH Kak ana ynotpebfsieHnss B cBeXem Buae, Tak nU Ans
nepepaboTku. MNMepunoa oT BCX0O0B A0 NepBoro cbopa nno-
noB — 45 pHeii. CpegHsasa ToBapHas ypoxaiiHocTb 3a 2018-
2020 rogbl ucnbiTaHnsa coctaBmna 996 u/ra, makcumanb-
Hasa — 1450 uy/ra nonyyeHa Ha FCXY «["opeukasa CC» B 2019
roay. CpenHsasa macca nnoga 0,7 kr. Beixon ToBapHOI Npo-
oykumn — 96,4%. CopepxaHue cyxoro Bellectsa — 6-8%,
BuTammnHa C — 18-20 Mr%, obLuero caxapa — 2,24%.
Kabayok BblpawuBann paccagHbiM  Crocobom.
CraHpapTHyto paccaay B Bo3pacTte 20 oHEN BbiCaxXnBanm B
M3BECTKOBaHHYIO NMOYBY MOCse 3agenkm cugeparta. B kave-
CTBE cuaepasibHbIX KynbTyp BO34efbiBanin OBEC, Peabky
Macnun4yHylo, ropox. B kavyecTBe opraHmyeckoro ymobpe-
HUS UCMnosib30BaIv 06e33apaXeHHbIi KOMMOCT, MOJyYeH-
HbIA NyTEM TEPMOAMMMNAYHOIO KOMMOCTMPOBAHUS.
TexHonornyeckas cxema KOMNocTMPOBaHUSA NOCTPOEHA
Ha WCMOJSIb30BaHUM TEPMOOMHAMUYECKUX LMKIOB 6e3
BbIGpOCa yrnekucnoro rasa, ammmaka, cCepoBoAopoaa B
atmocoepy. NMpn KOHAEHCauMK NapoB BOAbI, aMMuaka um
npu pacTBOPEHMN amMMmaka B BOOE BbIAENSETCH 3HAYU-
TeNbHOE KONMYECTBO TEMNNOBON 3Hepruin. [oBbilieHne
Temnepartypbl komnocTta Ao 60-65°C B aHaspOOHbIX yCo-
BUSIX OOCTUraeTcs 3a CYeT OeNCTBUA “kaTanusatopa” —
kapbammpo-ammmadHon cmecu (KAC). B pesynbtaTte npo-
MCXOOUT pPaBHOMEPHbI HarpeB KOMMOCTHOro wwtabens,
dakTnyeckn peannadyeTtcs NpuHUMN paboTbl Tepmocudo-
Ha. KoHaeHcauusa napoB NpoOMCXoauT Takxke BO BHYTPUMO-
POBLIX MPOCTPAHCTBAX, T.e. HA TOHKUX MJIEHKaxX B Kanws-
NFPHO-MOPUCTbIX cpefax. MMeHHO raso-tepmuyeckas
cpepfa C MoBbILWEHHBLIM COAEPXaHMEM aMmMmnaka npmuBoauUT
K YHUHYTOXEHUIO MaTOreHHbIX MUKPOOPraHM3MOB.

MccnepoBaHnsa ob6pasuyoB kommnocTta nposogunm PYT
«MIHCTUTYT 3aKkcnepumMeHTanbHOM BeTepuHapum um. C.H.
Bbiwenecckoro» (r. MnHck). NaTtoreHHbIX U yCIOBHO-MATO-
reHHbIX 6akTepuii He ObINIO BbISIBNIEHO.

[lns akTMBHOro KOMMOCTMPOBAHUS UaeanbHO NOAXOAUT
COOTHoLEeHMe yrnepoaa k azoty C:N o1 25:1 go 30:1. MNMpwu
3a0encTByeTca BeCb
OOCTyMHbIA yrnepon 6e3 ctabunmaaumm Bcero asoTa.
YnobpuTtenbHasa LeHHOCTb komnocTta: Nobuy, 1,23-1,82%;
P.0Os - 0,76-0,86%; K»O - 0,67-0,71 (conepxaHue B % B
abc. cyxom BelecTse) [7,8 1.

"He310BOE BHECEHME KOMMOCTA NMpW BbiCaaKe paccagpl
kabayka MO3BOMSET NIOKANM30BaTb 3IEMEHTLI NMUTAHUS W

cooTHoweHun C:N Humxe 20:1

aKTMBM3MPOBaTb MUKPOMIOPY BOKPYr KOPHEBOI CUCTEMBI,
4YTO CO3[aeT ANS pacTeHuM 6naronpusaTHble YCNOBUS
MOrNoLWEHNS NUTATENbHbIX BELLECTB.

OnbIT 6611 3an0xeH B 2021-2023 rogax B YeTblpexkpat-
HOW MOBTOPHOCTU C NJIOLLAAbLI0 ONbITHOM AensaHk 10 M2 no
CneayloLen cxeme:

1. KoHTponb (6e3 cugepara 1 KomnocTa)

2. Cnpepat oBec (15r/m?)

3. Cupepat oBec (15 r/m?) + komnocT (250 r nokanbHO)

4. Cnpepat pegbka macnmyHas (5 r/m?)

5. Cupepat peabka macnmyHas (5 r/m?) +komnocT (250 r
JNloKanbHO)

6. Cugepat ropox (15 r/m?)

7. Cunpepat ropox (15 r/m?) + komnocT (250 r nokasbHO).

ArpoTexHuka — obuienpuHaTada. Ha kaxaon KOHTpOsb-
HOM gensgHke npomapactano 20 pacTeHnn. Ypoxamnm y4mTbl-
BasM BecoBbiM MeTofoM. COop ypoxas nposoannn 4 pasa
3a BereTaumio No mepe GopmMMpoBaHNSA TOBApPHOro kabay-
Ka.



Oo6orauleHre noYBbl 3fIeMeHTaMn nuTaHus B dopme
OpraHNYeCcKnUx COeOVHEHUN, akTUBU3aunsa Mukpodnopsl,
ynydlweHne BOAHO-GUINYECKMX CBOWCTB U CTPYKTYPHOrO
COCTOSIHMSI OOCTUralTCs Npu BO34eNbiIBaHUM cuaepasb-
HbIX KynbTyp. CuaepanbHble KyabTypbl 32 CHET aKTUBHOIO
HapalwmBaHusa Guomacchl MOAABASAOT POCT COPHSAKOB.
KopHeBble BblAENEHNS CNOEPATOB CAEPXNBAIOT Pa3BUTUE
NOYBEHHbIX MHdeKUM. CuaepanbHble yooopeHns SBNsIioT-
ca 9Konornyeckn 6e3onacHbIM UCTOYHMKOM, obecneyu-
BalOLLMM MOMOJIHEHME OpPraHMYeckoro BeLecTBa MOYB
[9,10].

Hamn npoaHanusanpoBaHO HapaliMBaHMe OMOMacCChl
pasnuyHbIMKM cupepaTtamu nepepn nocagkolr kabauka.
Haunbonbliee KONMYECTBO Chipo Guomacchl (2,7 Kr/m?)
dopmMMpyeT OBEC, HO CYyXOro BELLLECTBA 3TOT cuaepar npu-
BHOCUT B No4By Tosibko 0,35 kr/m?, obecnedmnsast Npu 3Tom
YBENMYEHNE COOEPXaHUS OpPraHM4Yeckoro BellecTBa Ha
1,1% No cpaBHEHMIO C KOHTpoNem (Tabn.1).

OBEC — 0AMH N3 Hanbosiee A0CTYMHbIX CUOepaToB. ITO
HENMPUXOTAMBLIA 3MaK, KOTOPbIA OTIMYAETCA ObICTPbIM
POCTOM U MMeeT BoraTtblii MMHepasbHbIi COCTaB 3e/1EeHOMN
Macchbl. B HaA3eMHbIX YaCcTaX U KOPHSX pacTeEHWUi coaep-
XatbCca GUTOHUMABI, KOTOPbIE BLICBOOOXOAOTCS NpuU pas-
NOXeHNN BriomMacchl U NOAABNSIOT NATOrEHHYO MUKPODIIO-
py nousbl [11].

Pepbka macnuyHas BbICOKO LLEHUTCS Kak CuaeparT 3a To,
YTO 32 CYET BLICOKOIO COAepPXaHUs GUTOHLMOOB XOPOLLO
CaHupyeT no4yBy. OTO pacTeHne CeMeNcTBa KPeCTOLBET-
HbIX C MOLLIHOM CTEPXXHEBOW KOPHEBOW cucTemMoi, buomac-
ca KOTOPOro MMEET HEBbLICOKYI BaxXHOCTb [12]. OTOoT

Tabnuya 1. Buomacca cudepamos, k2/M* u yeenuyeHue
codep)aHUs1 op2aHUYEeCcKo20 eeujecmea e rnovse
Table 1. Green manure biomass, kg/m* and increase
in organic matter content in the soil

OpraHuyeckoe
Cupepar BMoTn;ll?acca, BelwwecTBo, %
(+ K KOHTpoOnI0)
cyxas 0,35
OBec 1,1
cblpas 0,27
cyxas 0,56
Peabka 13
MacnuyHas ’
cblpasi 1,8
cyxas 0,49
Fopox 0,8
cblpas 2,2

cugepaTt cdopmmpoBan cblpori 6uomacchel Tonbko 1,8
Kr/m?, cyxoin — 0,56 kr/m?, HoO NpM 3TOM coaepXaHne opra-
HMYECKOro BeLeCcTBa B NoyBe yBenmymnocb Ha 1,3%.

Mpy ncnonb3oBaHUM ropoxa B KayecTBe cueparta B
noyBy nocTtynaeT 2,2 Kr/m? cbipoit 1 0,49 kr/m? cyxoi duo-
mMaccbl, 6oraton 6enkamn [12, 13]. MNpu BbipawmMBaHnn
kabayka cuaepaums ropoxom obecrneymna yBenmyeHune
coaepXxaHnsa opraHmyeckoro seulectsa Ha 0,8%.

Taknum 06pa3om, Kaxaas U3 ndydyaembix cuaepanbHbiX
KynbTyp GOpMUPYET [OCTATOYHOE KOMMYECTBO BMOMACCHI,
HeobxoanmMoe Ana oborauleHns MoYBbl OPraHMYecKuMm
BELLECTBOM.

B noyBe onbITHOroO y4yacTka coaepxxaHne opraHn4yecko-
ro BellecTBa OblI0 TUMMYHLIM AN AePHOBO-NOA30/IMCTOWN
NerkocyrnnHucTon nousbl: 2,0-2.1% (1abn.2). 3a cuer
cuaepaumm 1 nokanbHOro BHECEHUs 06e33apaxkeHHOro
KOMMOCTa COAEPXaHWe OpraHMyeckoro BeLLecTBa YyBe-
nnynnock o 2,9-3,2%. OueBnaHo, 4To BMoMacca cuaepa-
TOB 32 Takol NPOMEXYTOK BPEMEHU HE MOrfa NOJSIHOCTLIO
npeobpa3oBaTbCs B 'yMyCOBble BelL,ecTBa U 06pa3oBaTb
YCTOMNYMBBIN KOMMJIEKC C MUHEPASIbHOW YaCTbO MO4YBbI, HO
HECOMHEHHO, 4YTO 3a CYET YBENIMYEHUS COAEPXAHUS opra-
HMYECKMX BELLECTB B MOYBE YCNOBUS MPOU3paCTaHUS
pPaCTeHUI CYLLLECTBEHHO YYYLUWUNCH.

Mpn BHeceHUM 06e33apakeHHOro KOMMOCcTa B JYHKM
nepep nocagkon paccaabl kabayka copepxaHve opraHu-
4ecKkOoro BeLlecTBa B 30HE Nokann3aumm B KOHUE BereTta-
umn pacteHmn gocturano 3,3-3,6%. YeBenuyeHunio cogep-
XaHWs opraHn4yeckoro BeLlecTBa B NMoYBe, HApsay C BHe-
CEHHbIM KOMMOCTOM, CNOCOBCTBOBANO TO, YTO YaCTb KOp-
HEBbIX OCTATKOB YTPATWU/IM aHATOMUYECKOE CTPOEHUE U
NOABEPI/INCb NUHTEHCUBHOMY Pa3/I0XKEHMIO.

AKTMBHOE pasfnoxeHne Ouomacchl cugepaToB obec-
nevynno yBenn4yeHne COAEpPXaHUs OPraHNYecKoro Belle-
ctBa Ha 0,8-1,3%. NMpu ncnonb3oBaHUM KOMMNOCTa B Co4e-
TaHUN C cugepaumen B 30He ero nokanusauum cogepxa-
HMe OpPraHMYecKoro BewlecTsa yBenuyunock Ha 1,2-1,5%.

M3yyaemble TEXHONOMMYecke NprUemMbl 0OKasanu cylue-
CTBEHHOE B/IMSIHME Ha ypOXalHOCTb kabayka. Tak, Ha KOHT-
pone 6b110 nony4yeHo Bcero 32 T/ra. Mpu ncnonb3oBaHnn
CUAEpPaTOB YPOXaMHOCTb kabayka 3HA4YNTENbHO YBENNYU-
nace: 113,4 1/ra npu cugepauum oscom, 75,3 n 60,1 1/ra
— PeObKOo MaC/IMYHOW 1 FOPOXOM COOTBETCTBEHHO.

Mpn NokanbHOM BHECEHUM KOMMOCTa B COYETaAHMU C
cupepaunen Hambonblasa ypoxanHocTb (122,1 T1/ra)
noJsty4eHa npu Ncrnosib30BaHMM OBCa B KA4eCTBE cuaepasib-
HOW KynbTypbl. JIokanbHOE BHECEHME KOMIMOCTA MO cuae-
paTam peapka MacnnyHas 1 ropox obecneymno npmbasky
ypoxanHoctn Ha 9,1 n 25,2 1/ra (npn HPC05=6,2 1/ra).

Mcnonb3oBaHme Takmx TEXHONOMMYECKNX NPUEMOB, Kak
cugepaums 1 BHeceHuMe 00e33apaxeHHOro KOMMOCTa,
obecneynnm pocT ypoxamHocTu kabadka (puc.1). MNpuyem
HanbonbLUyo NpuUdaBky obecrneynna cuaepaumsi OBCOM B
COYETaHUN C BHECEHMEM KOMIMOCTA.



Ta6nuya 2. CodepxaHue op2aHu4ecko20 seujecmea (%) 8 depHoeo-nodzonucmoll
Jle2kocyanuHucmol rnovee u ypoxaliHocms kabavyka copma boHyc (m/2a)
Table 2. Content of organic matter (%) in soddy-podzolic light loamy soil and yield of zucchini cv. Bonus (t/ha)

BapuaHT onbiTa

YpoxanHoCThb,

0,
OpraHuyeckoe BelecTso, % oy

+ K KOHTponto + K KOHTpoOno

+ K KOHTponto

1. Kontponb (6e3 cupgeparta u komnocra) 2,1 32
2. Cupepart oBec (15 r/im?) 3,2 1,1 113,4
3. Cupepar oBec (15 r/m?) + komnocT (250 r nokanbHo) 3,6 1,5 122,1
4. Cupepart pegbka macnuyHas (5 rim?) 3.4 1,3 75,3
5. Cupgepart pegbka MacnuyHas (5 r/m?) + komnoct (250 r nokanbHo) 3,6 1,5 84,4
6. Cupepar ropox (15 r/im?) 2,9 0,8 60,1
7. Cupepar ropox (15 r/m?) + komnoct (250 r okanbHO). 3,3 1,2 85,3
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Puc. 1. B3aumMocBsi3b pocTa ypOXXaiHOCTHU

Kabayka u yBesm4eHus coaepxxaHus opraHn4eckoro
BeljecTBa B 4€PHOBO-M0A430JINCTON JIErKOCYr/INHUCTONR
noy4yse npu cugepalnm U BHECEHUN KOMINOCTa

Fig. 1. The relationship between the increase

in zucchini yield and the increase in organic

matter content in soddy-podzolic light loamy soil

during green manure and the application of compost

Mpn ncnonb3oBaHun cupgepauun n obessapaxeH-
HOro KomMnocTa B nnopax kabayka copTta BboHyc,
BblpalWeHHbIX 63 MMHepanbHbIX YyO0bpeHUin, conep-
XaHne HUTpaToB Haxogwunocb B npegenax 280-320
mr/xr (npu NAOK HntpaTtoB B kabayvke 400 mr/kr) [14,
15, 16 ].

Ons BocnponssoacTBa N1040POANSA LEPHOBO-NOA30-
JINCTBIX NErkoCyYrMMHUCTBLIX MOYB MNPV BbipallMBaHUMU
Kkabayka B YCNOBUAX
Benapycu uenecoobpasHO MCNONbL30BATb B KA4eCTBE
cugepanbHbiX YOOOpPeHU oBecC, penbKy MacC/NYyHYO U
ropox. OTOT TexHOMornyeckuin npmem obecneymBaeT

NPUPOAHO-KNNMaATNYEeCKNX

MoBbIlLEHMEe cOoAepXaHus B MOYBE OpraHU4Yeckoro
BewecTtBa Ha 0,8-1,3%. CoBMeCcTHO C cugepauuven,
BHECeHne 06e33apaxeHHOro TepMoaMMmnayYHbIM CNOCO-
60M KOMMOCTa B JIYHKY NpW Bbicazke paccabl kabauka
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Puc. 2. lIpub6aBka ypoxxaiHOCTHN

Kkabayka npu BbipawjuBaHNmn

Ha AepHOBO-0A30/INCTON

NIerkocyr/imnHUCTOM rno4Ysee 3a c4yert

cugepalnu v J1I0KasibHOro BHECeHUsl KOMIoCcTa
Fig. 2. Increase in zucchini yield when grown

on soddy-podzolic light loamy soil due

to green manure and local application of compost

obecneynBaeT NOBbILLIEHME COAEPXAHNA OpraHn4yecko-
ro sewectsa Ha 1,2-1,5% B 30He nokanuMsauum KOMMNo-
cTa.

Mpn pasnoxeHunm OpraHMYeckoro BeliecTBa Ccupae-
panbHbIX KynbTyp 1 06e33apaXXeHHOro KomrnocTta, BHe-
CEHHOro NoKanbHO, BbICBOOOXAAIOTCA 31IEMEHTHI NUTa-
HUSA B KONMMYECTBax AOCTATOYHbIX ANS HGOPMUPOBAHUSA
BbICOKOrO ypoxas kabayka C comepXaHMeM HUTPATOB
Hmxe MAOK. Takum ob6pazom, Npu BbipaLLMBAHUN Ha
0EepPHOBO-NOA30/INCTLIX NIErKOCYrNMMHUCTBLIX MOYBax B
NMPUPOOHO-KIMMaTUYECKNX YycnoBuax benapycu npen-
NOXEHHbIe TEXHONOMMYEeCKMe NprUeMbl MO3BONSIOT NOJY-
YUTb BbICOKOKAYECTBEHHYIO MPOAYKLUMIO, 3HAYUTESIbHO
NMOBLICUTb YPOXaNHOCTb kKabauka 3a cyeT cuaepauum B
COYeTaHUM C NoKasbHbIM BHECEHMEM 00O€e33apaxeHHo-
ro komnocta 6e3 UCMoNbL30BaHUSA MUHEPaSbHbIX YA006-
peHuni.
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M3y4yeHne aHTOLMAaHOB
B KOXYPE 1 MSKOTU KnyBHeN am,
rMbpnaoB kaptodens
(Solanum tuberosum L.)

PE3IOME

AxTyanbHocTb. AHTOLMaHbI B KapTodiene npuBnekaloT 0co6oe BHUMaHWE B KayecTBe KOMMOHEHTOB
¢hyHKUMOHanbHOro NuTaHus. B HacToslLee Bpems Bce GONbLUMIA MHTEPEC BbI3bIBAOT UCCIIEA0BaHMS 00
UCMONb30BaHNM aHTOLIMAHOB ANs KUBOTHbIX U YeNoBeka, NOMMMO MX BaXKHOWM POMM B XKM3HU pacTeHUM.
Llenb uccnenoBaHus — uaeHTUGMULMPOBaTL KOIMYECTBEHHbIN U Ka4eCTBEHHbIN COCTaB aHTOLMAHOB B
KNyOHSAX LiEHHbIX rMOPMAOB KapTodiensi NpUMOpCKon cenekuuu. OOLEKTOM UCCNeAOBaHNIA CYXMIK
NATb NepPCneKkTUBHLIX rMOpUAoB kapTodens (Solanum tuberosum L.) pa3nuyHbIX rpynn cnenoctn u3
KOHKypcHoro coptoucnbitahus ®FBHY «®HLI arpo6uotexHonoruit fanbHero Boctoka um. AK. Yaikuy.
WUccnepgoBanus npoBogunu B 2018-2023 rogax B ycnoBusix NosieBoro v JabopaTopHOro SKCNepMMEHTOB
Mpumopckoro kpas P®. AHTouMaHbI pasaensnu MeToAaoM BbiCOK03(hheKTUBHON KMAKOCTHOW XpomaTo-
rpacpum (BIXKX). KomnoHeHTbI MaeHTUMLMPOBanM MeToaaMu Macc-CreKTPOMETPUM BTOPOro nopsiaka.
PesynbTarbl. [laHa oLieHka rmopuaoB Mo CoAepKaHMI0 aHTOLMAHOB TKaHEMN KNyGHS — KOXypPbl U MAKOTW.
OTmeyeHbI COpTO0OPa3Libl C CoaepKaHUeM aHTOLMaHOB B 06enx yacTax knyoHs: Mpu-15-12-14 (netynu-
Ivn-3-apabuHosug;: 310,0 u 91,1 mr/kr; unanuamn-3-rnioko3na: 149,8 u 39,8 mrlkr), Mpu-14-52-2 (netyHu-
OvH-3-apabuHosna;: 360,0 u 143,0 mr/kr; uvanmaumn-3-rnioko3ng: 80,4 u 81,2 mrlkr). BoigenuBlmecs
00pas3Lbl UMELOT OKpaLLEHHYH KOXYpY: hroneToByo 1 cuHe-uoneToByto. MakoTb ¢ hHUONETOBLIM NUr-
MEHTOM Obina cBoiCTBeHHa reHotunam —Mpu-14-52-2 u Mpu-15-12-14. Tu6puabl Mpu-15-12-14 n Mpu-14-
52-2 oTNMYMNMCch HaMGONbLIMM COAEPXaHNeM CYMMapHOTO KONNYeCTBa aHTOLMaHOB B MAkoTH — 130,9 u
2242 wmrlkr cooTBeTCTBEHHO. B pesynbTate uccnenoBaHuit B KiyOHsX, uMccnepgyeMblx obpasLoB
BbISIBNIEHO BOCEMb Pa3NIN4HbIX aHTOLIMAHOB: AeNb(UHANH-3-TM0KO3MA, AeNbGUHNANH-3-paMHO3UN-5-
TMHOKO3WA, NETYHUAWH-3-TNIOKO3UT, ManbBUAVH-3-TNIOKO3UE, LMaHUOWH-3-TIHOKO3WA, LiMaHUaNH-3-pam-
HO3UN-5-TNIKO3UA, NenaproHAnH-3-rMKo3uA, NeTyHUAMH-3-apabuHo3na. YCTaHOBNEHO, YTO AnS
KnyGHe ¢ po30BOi U KPacHOW KOXYPOI XapaKTepHO Hanuume nenaproHuauH-3-rnokosuga. MetyHnanx-
3-rnoko3up v umaHamnH-3-rnioko3una obecneunsaroT hoONeToBYH OKpacky KoXyphbl. BuigeneHHas rpyn-
na copToo6pasLoB pekOMeHAYEeTCA AN UCMONb30BaHUA B AMETUYECKOM MUTaHUM U LieneHanpaBreH-
HbIX CKPeLMBaHMsX ceneKumm.

KIKOYEBBIE CIIOBA:

Kaprodens (Solanum tuberosum L.), aHToumaHbl, rubpuabl, macc-cnektpomeTpusi, BOXKX

Studying anthocyanins in the skin and
flesh of the tubers of some potato
hybrids (Solanum tuberosum L.)

ABSTRACT

Relevance. Today special attention is paid to potato anthocyanins as components of functional food.
Increasing interest is generated by research on the use of anthocyanins for the benefit of animals and
people in addition to their significant role in the life of plants.

The research goal was to identify the quantitative and qualitative composition of anthocyanins in the
tubers of valuable potato hybrids of Primorsky selection. Five promising potato hybrids (Solanum tubero-
sum L.) belonging to different groups of maturity and involved in the comparative variety testing by FSBSI
“FSC of Agricultural Biotechnology named after A.K. Chaiki” were used as the research object. The
research was carried out under the conditions of field and laboratory experiments in Primorsky kray,
Russia, in 2018-2023. The anthocyanins were divided by the method of high-performance liquid chro-
matography. The anthocyanins were identified by the method of second-order mass spectrometry.
Results. The research evaluated the potato hybrids for the content of anthocyanins in the tissues of the
tubers - skin and flesh. The following specimens were determined to have a high content of anthocyanins
both in the skin and flesh: Pri-15-12-14 (petunidin-3-arabinoside: 310.0 and 91.1 mg/kg; cyanidin-3-gluco-
side: 149.8 and 39.8 mg/kg) and Pri-14-52-2 (petunidin-3-arabinoside: 360.0 and 143.0 mg/kg; cyanidin-3-
glucoside: 80.4 and 81.2 mg/kg). The selected specimens were characterized by purple and blue-purple
skin. Genotypes Pri-14-52-2 and Pri-15-12-14 had tuber flesh with purple pigmentation. Hybrids Pri-15-12-
14 and Pri-14-52-2 had the highest total content of anthocyanins in the flesh - 130.9 and 224.2 mg/kg,
respectively. The conducted research identified eight different anthocyanins in the tubers of the studied
potato specimens: delphinidin-3-glucoside, delphinidin-3-ramnosil-5-glucoside, petunidin-3-glucoside,
malvidin-3-glucoside, cyanidin-3-glucoside, cyanidin-3-ramnosil-5-glucoside, pelargonidin-3-glucoside,
and petunidin-3-arabinoside. The tubers with pink and red skin were determined to contain pelargonidin-
3-glucoside. Petunidin-3-glucoside and cyanidin-3-glucoside colored tuber skin purple. The selected
group of specimens might be recommended for use as functional food and in goal-oriented breeding.
KEYWORDS:

Potato (Solanum tuberosum L.), anthocyanins, hybrids, mass spectrometry, high-performance liquid
chromatography
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BBepeHune
AHTOLLI/IaHbI B PacTeHMW OTHOCATCA K BTOPWUYHBLIM
MeTabonmTam, a KOHKPETHO K rpynne ¢pnaBoHOMOOB.
OHW BbINONHAT PSd, BaXKHbIX OYHKUNA, KOTOPbIE MOXHO
pasfennTb Ha OBe OCHOBHbIE FPYMMbl: OTHOLLIEHUS pacTe-
HMEe/HacekoMoe 1 peakumns Ha BO3LENCTBME CTPECCOBbIX
dakTopoB okpyxatwuiern cpeabl [1, 2]. B BeretatmBHbIX
TKaHAX (NMUCTbSAX, CTEBNAX) aHTOUMaHWHbLI MOrnowarT
BUOVMOE (CUHe-3eneHoe) 1 ynbTpadunoneToBoe n3nyye-
Hne (UV-B) n aBngi0TCa MOLWHLIMM aHTUOKCUAAHTAMU U
racuTensMm cBo6OAHbIX paaukasnos, Npy 3TOM OHU 3aLlu-
watoT GOTOCUHTETUYECKU annapaT OT BO3LAENCTBUA,
M306bITOYHOIrO BUAVUMOrO UNK ynbTpadroneToBoro nanyye-
HUSA 1 GOTOOKCMAATUBHOIO cTpecca [3].

AHTOLMAHbI CUHTE3NPYIOTCSA B KOXYPE U MSAKOTU KIyOHeN
KkapTodena [4]. M3BeCTHO, 4TO praBoOHOMOb B OCHOBHOM
HakannmMearlTCcs B kapTodenbHol Koxype, 6oraTtoii Belle-
CTBaMW, KOTOPblE NPEACTaBAAOT GapMaKoIormiecknin nHTe-
pec [5]. Y kapTodens kak BaXHOM NPOOOBOSIbCTBEHHON KyIb-
Typbl COAEPXaHNe aHTOLMAHOB LIeNIecoobpasHO NOBbILLATL B
CcbefdobHOM YacTu pacTeHuss — MSKOTU KnybHen [6].
MrMeHTPOBaHHbIN KapTOhENb MOXET CNYXXUTb NOTEHLMA b
HbIM UCTOYHMKOM MPUPOLHbLIX aHTOLMAHOB, MOCKOSbKY MMEET
HEBbICOKYIO CTOMMOCTb U1 SIBASIETCSA PACMPOCTPAHEHHBIM NPO-
OykToM nuTaHmsa [7]. KpacHbin 1 nypnypHbIA kapTtodens
COOEPXUT auMIMPOBaHHbIE [OKO3VAbI MenaproHnanHa,
Toraa kak nypnypHbii kapTodesnb — aumimpoBaHHbIE MOKO3U-
Obl ManbBUAWHA, NETYHNONHA, NEOHNANHA N AenbdUHNanHA
[8]. FTeHOTUMNbI KapTOdEens pa3nMyaoTcs Mo CoAepPXKaHNIO B1o-
JIOrMYEeCKN akTUBHbIX COEAVMHEHWIA, B TOM YMCIE aHTOLMAHOB.
MurmeHTMpoBaHHbIe copTa obnapatoT B 1,5-2,5 paza 6onb-
wer GEHOMBHOW aKTUBHOCTLIO, B 2-3 pa3a OonblUelr aHTu-
OKCWOAHTHOM CMOCOOHOCTLIO M HakarnmeatoT G0Jblue aHTO-
LIMaHOB, YEM HEMUIMEHTUPOBaHHbIE reHoTUNbI [9]. M3BecTHO,
4YTO aHToUMaHbl 0651a0al0T KanUINSPOYKPENISoWUMA, aHTK-
OKCUIAHTHBLIMW, aHTUOaKTEPUaTbHBIMU 1 @HTUKAHLEPOr€HHbI-
MM CBOMCTBaAMW N NPUMEHSIOTCS B MeOULUMHE A1 NeYeHNs 1
npodunakTnkn psaoa 3aboneBaHuii (HanpuMep, caxapHoro
onabdeta Il Tmna n HekoTopbix ¢opm onyxoneii) [10].
MonudeHonbl, cogepXKalLmMecs B MAKOTU 1 KOXYPE MUrMeHTU-
POBaHHOIO KapTodens, CrocOOCTBYIOT CHUXEHMIO YPOBHS
OKCMOATMBHOIO CTpecca W BOCMANUTENbHbIX MPOLECCOB Y
nopen [11].

OTMeueHO, 4TO Nocne KynMHapHOM 00paboTkn 1 OJINTENb-
HOr0 XpaHeHUs KOMIMYECTBO aHTOLMaHOB MPaKTU4EeCKU He
nameHsietcs [12, 13]. NepeuncneHHble CBOMCTBA aHTOLIMAHOB
CTUMYNNPYIOT BOBMIEYEHNE KapTodensa B NPOrpaMMbl Cenek-
LIMM Ha BbICOKOE copepXaHue 3TUX MUIMEHTOB B KPACHOW U
bMONETOBOM MAKOTU 1 KOXYpPe KIyoHs [14].

B nocnepgHme rogpel co3aaHbl copTa C BbICOKMM COAepXaH-
€M KapOoTUHOWAOB U aHTOLUMAHOB, OT/IYAIOLLIMXCA KPACHOM 1
duroneToBon MakoTeto kKinybHel [15]. B CLLIA cenekunoHHas
paboTa Mo co3gaHuio creumabHbIX AMEeTUYECKMX COPTOB
Benetcsa ¢ Hadana 2000 r., B pe3ynbTaTe NosyyeHbl copTta ¢
BbICOKVM COAEPXaHNEM KAapPOTUHOWAOB W aHTOLIMAHOB, MEID-
Lupe KpacHyio 1 GroneToByio MAKOTb KiybHel [6]. B Poccum
Takke JOCTUMHYTbI 3HAYNTENbHBbIE YCNEXV B CO34aH1UM COPTOB
kapTodens ons ONeTU4eckoro NUTaHusl, NPOBOASATCS UCcne-
[OBaHMA MO OnpefeneHnio CyMMapHOro COOEepXaHUs aHTu-
OKCUIAHTOB B COPTOOOPAa3LIax kapTodens, BblaeneHbl CopTa,
KOTOpPbIE UMEIOT HaMBObLLNI MHAEKC NUIMEHTaLMM 1 coaep-
Xart B 5 pa3 6osblile aHTMOKCUOAHTOB, YeM OENOMSAKOTHbIE
copTta [16, 17]. YctaHoBneHa nonoxutenbHaa koppenaums
Mexay Coaep)KaHMeM aHTOLMAaHOB W Apyrux rpynn GeHonb-
HbIX COeAVHEHNIN B TKaHAX KJTyOHel kapTodens 1 aHTMOKCK-
[AHTHOI akTMBHOCTHIO [18, 19].

MoBbiweHe ahPEeKTUBHOCTN Cenekumm no MNpu3Hakam
OKPacKn MAKOTU KIyOHS (KpacHas 1 proneToBas) CBA3bIBAOT
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¢ paspaboTkon JHK mMapkepoB LeneBbix reHOB BUocKMHTE3a
aHTOLMaHOB. N3BECTHO, YTO B FrEHETUYECKOM KOHTpOe 6mo-
CUHTE3a aHTOLMAHOB Y4aCTBYIOT reHbl (PEPMEHTOB XaKOH-
cuHTadbl (CHS), xankoHdnasaHoHn3omepadbl (CHI), aurma-
podnaBoHoN-4-peayKrasbl (DFR), dnaBOHOH-3-
rngpokeunadbl (F3H), ¢dnasoHoma-3’-rugpokcmnnadsl (F3'H),
dnaBoHomna-3',5-rmppokcunasbsl (F3'5'H) n aHToumaHngpt-
cuHTadbl (ANS) [6]. Jlokyc D (developer, y AMnnonaHoro kap-
Todena S. rybinii Juz. & Bukasov 0603HaueH kak | —inhibitor),
pacnonoxeHHsln B 10-1 xpomMocome, KoaupyeT TpaHCKpuW-
LUMOHHBIN dakTop (TP) R2R3 MYB, obnagaloLmii BbICOKUM
CXOOCTBOM C MPOAYKTOM pPaHee BbIAENEHHOIrO reHa neTyHumn
rmépuaHon (Petunia % hybrida hort.) — PRAN2. TNpeacTtaButenn
R2R3 MYB — camas 6onbluas rpynna reHoB, kogupyowmx Td
y pacTteHunin. OHM BbIMNOMHSIOT BaXHYO POSib B BUOCUHTE3E
aHToumaHoB [20].

M3y4eHHOCTb FreHETUKM aHTOLMAHOBOM NUrMEHTaLMK Kiyo-
Hel N UBETKOB Y CeNekUMOHHbIX GopM S. tuberosum cylue-
CTBEHHO 006neryaet noabop pPoaNTENLCKUX Nap A1 CKpeLLy-
BaHWS 1 NaHMpoBaHe 06LEMOB CENEKLMOHHOro MaTepurana
npm 0TOOpPE rMdPUAOB C OKPALLEHHLIMW LIBETKAMM, CTEONSAMU,
JINCTbAMU U KIyOHAMM [21].

Mo panHHbIM CumakoBa E.A. n gp. [22] npu “3MepeHuun
aHTMnokcmaaHTHoM akTuBHocTn (AOA) copToobpasLoB KO-
NEKUMNOHHOIrO NMUTOMHMKA YCTAHOBJIEH €€ BbICOKUA YPOBEHb
(1032-1280 ™mr/kr) y rubpuaoB ¢ NUrMeHTMPOBaHHOM OKpa-
CKOM KOXYPbl 1 MSKOTU KJTyOHEN, OT/INYAOLLIMXCS BbICOKUM
coaepXaHrem KapoTMHOWAOB 1 aHTOLMAHOB, ONnpeaensitoLLmx
€e YPOBEHb.

OT60p Ha BbICOKYIO MUTATENLHYIO LLEHHOCTb MO MPU3HAaKy
OKpaCKK KOXYPbl M MAKOTU SIBASIETCA NEPCNeKTVBHLIM HAanpas-
neHnem. B HacTosiee Bpems Ha JansHem BocTtoke paboThl
MO M3YYEHUIO KA4ECTBEHHOIO M KOMMHECTBEHHOrO COCTaBa
AHTOLMAHOB B KYOHSAX kapTodens HOBOe HanpasneHue. B
2018 r. B ®HLL arpobuoTtexHonoruii JansHero Boctoka vm.
AK. Yaiikn coBmectHo ¢ AB®Y (0. Pycckuin) npoBegeHa
OLEeHKa COPTOB Pas3fMYHOro npoucxoxaeHus (Poccus,
Huoepnangpl, Nepmanng, KazaxctaH, YkpanHa v benapyco)
BblAeNeHbl UCTOYHUKN LIEHHBIX XO3ANCTBEHHbLIX MPU3HAKOB
(NOBbILLEHHAsA YPOXANHOCTb, KpacHas 1 pronetosas okpacka
KOXYpbl KIyOHsl, KpacHO-PMONETOBas OKpacka BeHYMKa),
KOTOpbIE BK/IOYEHbI B CKPELLWMBAHWNS C LIENBIO NONyYeHNs ame-
TUYecKkmx copTos [23].

Llenb nccnepnosaHnii — noeHTUdUKauys Kom4eCTBEHHOO
1 Ka4eCTBEHHOIr0 COCTaBa aHTOLIMAHOB B KITYOHSIX LIEHHbIX MM0O-
puaoB kapTodens nNPUMOPCKON Cenekumn.

MaTtepuansl 1 MeToAbl UCCNEe0BaHUNA

McxogHbIM MaTtepmanom ang UccrnefoBaHni NoCay>Xmnm
NATb NepCcrneKTUBHbIX rMopuaoB kaptodensa (Solanum
tuberosum L.) cenekumn AreHY «®OHLL arpobuotexHono-
rvmn JansHero BocTtoka um. A.K. Yankun». CopToo6pasLbl
XapakTepmn3oBannuCb PasMyHbiMU CPOKaAMM CO3PEBAHUS.
MccneposaHnsa nposoaunu B nepuog, 2018-2023 ropos.
Ha nx ocHoBe BblgeneHbl NepcnekTnBHble rMépuapl ¢ pas-
NINYHBIMU NMOKa3aTensaMu aHTOLUMAaHOB B KIyOH:AX (puc. 1). B
KayecTBe CTaHOapTa UCMNOJIb30BaH PAOHMPOBAHHbLIA COPT
AHTapsb.

CocTaB 1 HakOMEHNE aHTOLMAHOB aHanM3MpoBanv Mo
metony C.E. Lewis n gp. [24] B JanbHeBOCTOHHOM dheaepab-
HOM yHMBepcuTeTe (r. BnagmeocTok, Mpumopckuii kpain). Ana
onpeneneHns coaepXKaHms aHTOLMaHOB MCMNOb30Bav TKaHu
MSIKOTU KIyOHEN, KOXYpbl, TMCTLEB U cougeTuii. CobpaHHble
00pasLbl XpaHunM 40 Havana aHanmsa (He 6onee 2 Hen.) B
npoxiagHoOM MecTe 6e3 A0CcTyna NMPsSMbIX COTHEYHbIX JTyHei.
O6pasubl NpomMbiBanM B XONOOHOM BOAE, B3BELUMBANN,
M3MeNbYaNn 1 3anMBanun pactTBOpoM, cogepkarimm 40 % atu-
noBoro cnupta 1 1% MypaBbMHON KNCNOThI (5 I n3mMenbyeH-
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Puc. 1. MakoTb pa3/in4yHbIx COPTOB KapTodens
Fig. 1. Flesh of different potato varieties

HOV Macchl + 25 mn nonyyYeHHOro pacTteopa). Maccy noasep-
raam 3aMopaXnBaHUIO-PA3MOPaXMBaAHWIO, a Takke YibTpa-
3BYKOBOW OEe3UHTErpauumn oas paspyLleHnst CTEHOK 1 MeM-
OpaH KJ1IEeTOK 1 opraHes. AHTOLUMaHbl 3KCTparMpoBasv B Tede-
Hre 90 muH npu 40°C B 3aKpbITOM COCYyAEe A5 NpefoTBpaLLe-
HUS OOCTyNna atMOCHEPHOro KNCIOpPoaa. DKCTPAKT LEHTPU-
dyruposanm (CM-6M, «Elmi», Jlateus) npn 3500 g B Te4eHne
30 MuH, cynepHaTaHT GUILTPOBaNM Yepes LINpULEBbIE
dunbTpbl (pa3mep nop 0,45 MkM). FOTOBbIV SKCTPAKT XpaHUIN
B MOPO3W/IbHOM kamepe npu Temnepatype 20°C.

AHTOUMaHbI pasgensani Mmetogom BIXKX Ha >XuaKoCTHOM
xpomatorpade C rpagMeHTHbIM HACOCOM BbICOKOIO AaB/IEHUS
LC-20AD 1 6nokom TepmocTatmpoBaHust konoHok CTO-20A
(«Shimadzu», 9noHus). Xpomartorpaduio npoBoounn Ha
obpartHodasHom konoHke Shodex C184E (250124,6 mm), ana-
MeTp 3epHa copbeHTa — 5 MkMm («Shodex», AnoHust), Temnepa-
Typa 50°C, ckopocTb noasuxHon ¢asbl coctasnsna 0,58
MI/MUH. 9moeHT A — auetoHuTpun («AppliChem GmbH»,
Fepmanus), amoeHT B — 1% pactBOp MypaBbUHOWM KUCNOThI
(«Sigma-Aldrich», CLLUA). 'pagmeHT: 0,00-5,00 MWH — KOHLIEHT-
paumusa B namensinacb ot 100 go 92%; 5,00-45,00 MUH — KOH-
LeHTpauus B namensanace ot 92 no 80%; 45,00-45,01 MuH —
KOHUeHTpauuss B wuameHanacb ot 80 po 10%.
[eTekTpoBaHne npoBoavnn B anana3oHe anvH BonH 300-
600 Hm UV/VIS cnekTpodoTomeTpuiecknm aetektopom SPD-
20A («Shimadzu», AnonHus). [na aHanMsa BBOAWAM N0 5 MK
3aKcTpakTa. AHanna npoBoamnm B 84 6ronormndeckux n 3 aHa-
JINTUHECKMX MOBTOPHOCTSX. [Nt rmbpunaos ¢ proneToBbIM 1
CUHEe-PUONETOBbIM MUITMEHTOM COAEPXAaHNE aHTOLMAHOB
nepecymTbiBan MNo ManbBUAVH-3-TOKO3MAOY, WCMHOMb3ys
koappuumeHT nornowexma 3,024 10* B avanasoHe OJMH
BOsiH 300-600 HM 1 MonekynapHyo maccy 493,3 r/monb, ons
OoCTasbHbIX 06pa3yoB — MO MNEeNaproHManH-3-rnKo3nay C
MOMFPHBLIM KO3(DOUUMEHTOM SKCTUHKUMK 2,73 10* npn gna-
nazoHe gavH BonH 300-600 HM 1 MOMEKYNSPHOM MacCoW
433,3 r/monb.

AHTOUMAHbI MOEHTUGMUMPOBaNN METogaMM MacC-Crek-
TPOMETPUM BTOPOro NMopsiika ¢ NOMOLLLIO JIOBYLLKM amaZon
SL («Bruker», lepmaHusl), OCHaLLEHHON NCTOYHUKOM WMOHN3a-
LM anekTpopacnbiieHneM. [11s 3T0ro BblOeNEHHblE paHee
MeTogoMm BIXX aHTOUMaHMHBLI aHanM3npoBaiv MeTOAOM
npsiMoro Beoa. [eTekTMpoBaHMe NPOBOOUAN B PEXUME
MOIOXNUTENbHBIX 1 OTPULATESIbHBLIX MOHOB. [Mana3oH ckaHu-
poBaHug macc — ot 150 go 2200 a.e.M., MakCuMasbHas CKO-
pocTb ckaHupoBaHusa 32000 [a/c, HanpskeHne Ha pacrbl-
naowem kanunnape 4500 B, naBneHne Ha Hebynalisepe 29
psi, notok cyxoro raza 10 n/c, Temnepartypa kanunngpa
180°C. dparmMeHTaumio NOHOB NMPOBOAMAN SNIEKTPOHHBIM My4-
KOM C 3Hepruein 1,5 aB. AHanna nposoavnu B 15 6ronoruye-
CKNX U 3 aHAIUTUYECKMX MOBTOPHOCTSIX.

Lns npoBepkn JOCTOBEPHOCTU MOJTyYEHHbIX PE3y/bTaToB
MCMONb30Ba/IN cTaTUCTUYeckme nporpammel MS Excel 2007 n
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ArPOXNMMNA, ArPOINMNOYBOBEOEHUNE, 3A TA N KAPAHTUH PACTEHUI

Statistica 8 («StatSoft, Inc.», CLLIA), paccuntbiBan cpegHve
(M) 1 t0,05.SEM.

PesynbTaTbl UCCieA0BaHUiIA U X 0OCYXXAEHMe

Ha nepBoHayanbHOM 3Tane aKkcnepumMeHTa Hamm Uccneao-
BaHbl HEOUYMLLIEHHBIE KJTYOHW (M3y4asiCs COCTaB aHTOLIMIaHOB B
KOXype 1 MSKOTM B COBOKYMHOCTM). ¥ COPTOB C PO30BOW Y
TEMHO-PO30BON OKPACKOW KJyOHS BbISIBIEHO MPEBasIMPYIO-
Liee NpuUCYTCTBME NenaproHnanH-3-rnioko3naa, rmopuasl ¢
brnoneToBon 1 cnMHe-pMONETOBOWM OKPACKON coaepxanu npe-
VMYLLLECTBEHHO NETYHUANH-3-TIIOKO3UA N UNAHUANH-3-TJIIOKO-
3un (Tabn. 1).

B ob6pasiax ¢ Xenton OKpacKor KOXypbl aHTOLMAHOBbLIE
BELLECTBa AETEKTUPOBANM B HE3HAYMTENILHOM KonnyecTse. B
KNYyBHAX cTaHOapTa AHTapb AETEKTMPOBAH NETYHUANH-3-TNIO-
koang,— 1,8 mr/kr.

Mo cymMmapHOMY KOIMYECTBY aHTOLIMAHOB B KJTyOHSIX BblOe-
JNMnack rpynna reHoTUrnoB ¢ GUONETOBON N CUHE-PUONETOBOM
koxypor — 137,7 n 223,3 mr/kr. CopTtoo6pasupl C PO30BbIM
NMUIMEHTOM Ha KIyOHSX XapakTepu3oBasiaCb KONMNYECTBOM
AHTOLIMAaHOBbLIX KOMMOHEHTOB B cpeaHeM oT 2,5 1o 70,3 mr/kr.

Hanbonbluee copepXaHne aHTOLMaHOB XapakTepHO Asist
copToobpasLoB C Po30BOM koxypoii: Mpu-15-7-16 (87,4
mr/kr), Mpn-15-41-8 (85,1); dmnonetoBon koxxypon — Mpu-15-
12-14 (137,7), Npwn-14-52-2 (223,3 mr/kr). BeisBneH reHotun ¢
MHOIOKOMIMOHEHTHbLIM COCTaBOM — 4 aHTOLMaHa B COBOKYMHO-
ctn: MNpwr-15-12-14 (NeTyHUAMH-3-rNIoKO3nA, UMAaHUANH-3-TNIO-
KO3uA, UMaHUaH-3-paMHO3UM-5-rIoKo3na, AenbGUHNOnH-3-
PaMHO3UII-5-TNIIOKO3UL,).

MsikoTb knybHel kapTodens — knaaesb yrneBoaoB, BUTa-
MVHOB M aHTMOKCUOAHTOB. QTO OCHOBHAasl 4acTb pacTeHus,
KOoTOpas ynotpebnseTcs B nuLLy. B HacTosLLee Bpemst pasHo-
06pasure okpacku MsKOTM BapbUpPyeT OT 6enoit o puoneto-
Boli. CopTooGpasubl C LBETHOM MSKOTbIO 061a0atoT 0coboiA
LLEHHOCTBIO, TaK KakK CYMTalOTCsl UCTOYHUKAMM aHTUOKCUOAH-
TOB, B TOM 4YMCIe aHTOLMaHOB. B NocynapcTtBeHHOM peecTpe
CenekUMOoHHbIX JocTMXeHnn PO 3a 2022 r. BKIIIOYEHO BCEro
[Ba copTa C NUIrMeHTUPOBaHHOM MsKOTbto: Ctopnpus (po3o-
Basi MsIKOTb) U (ProneToBbIl (DroneToBast MAKOTb), U3 HUX HUA
OOVH He JonyuweH Ans BblpalimBaHusa B JanbHEBOCTOYHOM
30He. B cBasu ¢ atum B 2019 . geTekumio aHTOLUMaHOBOIrO
npoduns KNyobHel NPOBENN B ABYX HYACTSX, PA3AENB KOXYPY
M MSKOTb. [pn cpaBHEHUN KONMYECTBEHHOMO U Ka4eCTBEHHO-
ro COCTaBa aHTOLMAHOB B KOXYPE U MSKOTU KIyOHel Obinn
NnoJsly4eHbl peadynbTaThl, CBUOETENLCTBYIOLLME O TOM, YTO MaK-
CUMasIbHOE COAEPXXaHNe KOMMOHEHTOB HAaXOOUTCS B KOXYPE U
GnnKe K Hel.

Mpu nccnenoBaHnM copToO0HPA3LIOB C PO30BOM N KPACHOM
oKpackol kyOHS BbISIBNIEHO MpPeBaMpYtoLLiee NPUCYTCTBME
nenaproHnavHa n gensduHnonHa. Peoko BCTpevalopmmcs
A@HTOLIMaHOM OTMEYEeH MasibBUAVH (Tabn. 2).
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Tabnuya 1. CodepxaHue aHmouyuaHoe 8 Kily6HsIX y usyYyeHHbIX 2ubpudoe kapmodessi 8 3a8UCUMOCMU OM OKPAaCKU KOXYpbl
Table 1. Content of anthocyanins in the tubers of the studied potato hybrids in relation to their skin color

CopT, ruépug AHTOLUMaH

MoneKynsipHbIii UOH

Bpems Bbixoaa Ha CopepxaHue

[M+H]+ B3XX, MuH. aHToLuMaHOB, Mr/Kr
XenTtasa n kpeMoBas okpacka KoXypbl KnyoHs
AHTaps, st Pt3Glu 479,3; 317,2 35,0 1,840,1
XenTtas okpacka Koxypbl kKnyOHA ¢ po30BbIMM NATHaAMKU, pO30BasA M KpacHasa oKpacka
Dp3Glu 465,3; 303,2 25,0 14,6£0,1
Mpu-15-7-16 .
MpGwexmit x Aspopa PI3GIu 433,3: 271,1 375 70,3+0,3
Mv3Glu 493,3; 331,3 44,0 2,540,1
PI3GIu 433,3: 271,1 375 63,2+0,3
Mpu-15-41-8 .
Pycexan kpacaguiia x NpGuTCKWin Mv3Glu 493,3; 331,3 44,0 9,640,1
Dp3Glu 465,3; 3032 25,0 12,310,1
Mpu-12-35-4 Dp3Glu 465,3; 303,2 25,0 2,9:0,1
RebpsHck x MycTaHr PI3GIu 433,3: 271,1 375 59,1+0,3
duonertoBas n CMHe-(bVIOHETOBaH OKpacKa KOXypbl KnyGHﬂ
Pt3Glu 479,3; 317,2 35,0 125,0£0,3
an_15_12_14 CySGlu 449,2; 287,2 27,5 1,210,1
Purple potato x Manucect Cy3Ram5Glu 611,3; 499,3; 287,2 19,0 3,610,1
Dp3Ram5Glu 627,3; 465,3; 303,2 17,5 7,940,1
Pt3Glu 479,3: 317,2 35,0 124,10,3
Mpu-14-52-2 :
JlomoHocoBckum x Purple potato Cy3Glu 449.2; 287.2 21,5 85,6£0,2
PI3GIu 433,3: 271,1 37,5 13,6£0,1

lMpumedanne. Pt3Glu —netyHunanH-3-rinkoana; Mv3Glu —manseuamnH-3-rioko3va; PI3GIu —nenaproHyamH-3-riioko3ns;
Dp3Ram5Glu — aenbduHuanH-3-pamHo3un-5-raokosva; Dp3Glu — aenbpunuanH-3-rnoko3va; Cy3Ram5Glu — unaHu-
anH-3-pamHoann-5-rnokosva; Cy3Glu —umaHuanH-3-rimoko3ua; Pt3Ara —netyHuanH-3-apabuHosni

KOHTPOJIbHbIN COPT AHTapb MO KONMYECTBEHHOMY COAEpXa-
HWIO aHToLMaHoB. Hambonbliee cogep)XaHue aHTOLMaHOB
XapakTepHO A5t COPTOOOPa3LIOB C PO30BOM KOXYpOM — MNpu-
15-7-16 (87,4 wmr/kr), Tpwu-15-41-8 (85,1 wmr/kr).
CopT0006pasLbl C KOXYPO KiyOHs1 PO30BbIX U KPaCHbIX OTTEH-
KOB XapaKTepu30BasICb MOBbILLIEHHBIM COAEPXXaHNEM aHTO-

LIMaHOB B cpenHeM 73,8 Mr/Kr B KOXYpPe U HE3HAYNTESbHbIM
KONMMYECTBOM BELLECTB B MAKOTU — 1,5 Mr/kr. OTmMeYeH BbICO-
Kui koaddpuumeHT Bapuaumm — 15,7-39,7%.

Copta ¢ ¢duonetoBon U cuHe-GUONETOBON OKPACKOMN
cogepXxann MNpenMyLLLEeCTBEHHO METYHUANH-3-FNIoKOo3ng, U
umMaHnamH-3-rnioko3na. Hanbonbluee KoOnM4ecTBO aHTouma-

Tabnuya 2. CodepxxaHue aHmMoyuaHo8 8 KOXype u Msikomu kily6Hell y 2ubpudoe kapmodgpesnsi
Table 2. Content of anthocyanins in the skin and flesh of the tubers of the studied potato hybrids

Copt/rnbpug AHTOLUMaH

MpoucxoxaeHue

CopepxaHue aHTOLMAHOB, MI/Kr

kny6eHb KoXypa MSAKOTb
SiTaps, st Pt3GIu Pocous 1820,1 1,240,1 <05
Dp3Glu 14,6:0,1 2,040,1 <05
PI3GIu 70,303 204,120,3 <05
MoGrammitx Aspopa Mv3Glu Pocows 2,5¢0,1 10,8401 <05
Pt3Ara g 40,120,2 1420,1
Cy3Glu - 99,120,2 2,340,1
PI3GIu 63,20,3 130,120,4 <05
o518 Mv3Glu 9,640,1 5,240,1 <05
P;)(I:(-:Ka;l K;)acaBMua % Up6uckmit Dp3Glu Poccus 12,340,1 15,0+0,1 <05
Pt3Ara - 16,7401 <05
Cy3Glu 5 4,5%0,1 <05
Dp3Glu 2,9¢0,1 3,5¢0,1 1,2¢0,1
Tt MycTar PI3Glu Pocows 59,1£0,3 110,1£0,2 <05
Pt3Ara : 7,840,1 <05
PI3GIu 125,040,3 114,0£0,3 12,640,2
Pt3Ara g 350,0:0,5 91,1£0,3
Cy3Glu 140,2¢0,4 39,8:0,2 1,20,1
Mpu-15-12-14 Cy3Ram5Glu Poccus: - - 3,6%0,1
Purple potato x Manudect Dp3Ram5Glu > = 7,90,1
Dp3Glu - 63,120,1 1,740,1
PI3GIu - 5,040,1 <05
Mv3Glu - 10,0£0,1 1,0£0,1
Pt3Glu 124,1£0,3 = g
Pt3Ara - 357,9805 143,004
Mpw-14-52-2 Cy3Glu Pocons 85,640,2 80,420,1 81,2403
TomoHocoBCKwiA % Purple potato PI3Glu 13,640,1 84,120,2 1,2¢0,1
Dp3Glu : 10,120,1 1,5:0,1
Mv3Glu 2 2,1£0,1 1,120,1

3Hak «-» - aHTOLMaHbl He 0BHaPYyXXEeHb!
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ArPOXMWNA, ATPOMOYBOBELEHUE, 3ALLIMTA N KAPAHTUH PACTEHUI
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Puc. 2. [MIpodunb anounm aHToLNaHOB, BbIAEJIEHHbIX U3 KOXYPbI (a) n MkoTH (6) kny6Heli kapTodens rubpuaa lMpu-14-52-2
Fig. 2. Elution profile of the anthocyanins isolated from the skin (a) and flesh (b) of the tubers of potato variety Pri-14-52-2

HOB OTMEYEHO Yy COPTO0OpPa3LOB C PUONETOBON KOXYPON —
Mpwn-15-12-14 (137,7 mr/xr), Npn-14-52-2 (223,3 Mr/kr).

MskoTb knybHelr GrUoNeToBoro ugeta 061a0aeT BbICOKMM
coAepXaHneM aHTOLMAHOB, Ha YpPOBHE COCTaBa KOXYpbl.
eHoTVNbI ¢ GMONETOBBLIMU KITYOHAMW OTIMHMANCE COAEPXa-
HMEeM aHTOLMAHOBbLIX KOMIMOHEHTOB B 06EMX YaCTsAX KITyOHS 1 B
CpeaHEM 1X KONMYECTBO COCTaBWUIO: B Koxype —334,9 Mr/krn
mMsakoTn — 80,3 mr/kr.

BbISiBNEH reHOTUN ¢ MHOrOKOMMOHEHTHBIM COCTaBoOM — 8
aHTouuaHos: Mpn-15-12-14.

PaHee npoBedeHHblE MCCegoBaHMs NMOATBEPXKAAOT, YTO
Ka4eCTBEHHbIN COCTaB aHTOLMaHOB, Kak npaBuso, cneumdu-
YeH 1 3aBMCUT OT COPTOBbLIX OCOBEHHOCTEN 1 YCNOBUIA NMPOUS3-
pacTaHus pacTeHWUid, KOTOPbIMMU OMNpeaenseTcs akTUBHOCTb
COOTBETCTBYIOLLUMX (DEPMEHTOB, CMNOCOOCTBYIOLLIMX CUHTEIY
onpeneneHHbIX KOMMNOHEHTOB aHTOLIMaHOBOMO KoMriekca [7].
CopTta ¢ pMONeToBON 1 PO30BOM KOXYPOI pa3dHbIX OTTEHKOB
BbIOENTUNCL MO COAEPXaHMIO aHTOLMAHOB B KJIYOHSIX MO
CpaBHEHUIO C copToobpasuaMm C XenTbiMU KITyOHSMMU.
CnepoBatenbHO, OKpacka KOXypbl KIyOHs (po30Basi, TEMHO-
pO30Bag, cuHe-proneToBasi, PUONETOBAs) MOXET UCMOMb30-
BaTbCA B KA4YECTBE BW3yasIbHOrO Mpu3Haka B cenekuumn npu
CO34aHNN ONETUHECKMX COPTOB C MOBbILLEHHBIM COAEPXKaHW-
€M aHTouMaHoB. MiccnenoBaHmsiMn yCTaHOBEHA CBSA3b PO30-
BOW N TEMHO-PO30BOM OKPACKW KOXYPbl C MOBbILLEHHbIM
copepXaHMeM NenaproHnavH 3-rnko3naa, B npegenax 63-
95 mr/kr. B pesynbrate nsy4eHus onyyYeH naTteHT Ha n3oope-
TeHne «Cnocob oTbopa copToobpasLoB KapTodens ¢ NoBbl-
LLEeHHbIM cofepXaHnem aHToumaHoB» (Ne2723406, nonyyeH
11.06.2020 r. ¢ maTton npmoputeTta 09.12.2019r.).

B kny6Hsax rmbpuaa MNpu-14-52-2 netyHnanH-3-apaburHo3uva,
ABNSETCH OCHOBHbIM KOMIMOHEHTOM, WU B OOMbLUMX KOMMYe-
CTBax 0BHapPY>XeH B KOXYPE 1 MAKOTM 06pa3sua (puc. 2).

Bo Bpems dukcaummn getekumm obHapyxXeH MHTEHCUBHbIN
curHan npuv gnnHe BonHbl 510 HM (Bpems yoepxmBanusa 15,5
MVH), 4TO COOTBETCTBYET OCHOBHOMY aHTOLIMAHY — NETYHUONH-
3-apabuHoauay rmbpuaa Mpu-14-52-2, kpome Toro, NPUCyT-
CTBOBaJ1 B 3HAYNTENbHbLIX KONIMYECTBAxX NenaproHuamH-3-rnto-
ko3ng, (MK npu 14,9 MuH). MNpu aHanMse MakoTu rmbpuaga
Mpwu-14-52-2 3adpmkcrpoBaH NMK C UHTEHCUBHBIM CUIHA/IOM Ha

14,3 MWH., 4TO COOTBETCTBYET METYHUOMH-3-apabuHO3MAY.
Taioke oTMedeH curHan Ha 10,5 MuH. — rae 6bin uaeHTUUUN-
pPOBaH UMaHNOVH-3-rmioko3ua. Mpodunn anioumn BbISBUN
CBS3b MeXay CoAep>XaHNEM KOHKPETHbIX aHTOLIMAaHOB 1 OKpa-
CKOW KITyOHel, a Takoke UX MPUHaO1IEXXHOCTBIO K ONpeaeneHHo-
My COpPTO0Opa3Lly.

B pesynbtate npoBeneHHOrO aHanmM3a KOMMOHEHTHOMO
cocTaBa KJybHs TKaHel KOXYpbl U MSKOTU OTMEYeHbl COPTO-
00pasLbl C coaepXaHMemM aHTOLIMaHOB B 06enX YacTsax Kiyo-
Ha: Mpu-15-12-14 (neTyHnonn-3-apadbuHoaua: 310,0 v 91,1
MI/Kr; unannanH-3-rntokoana; 149,8 n 39,8 mr/kr), Mpn-14-52-
2 (netTyHnamH-3-apadbuHoauva: 360,0 u 143,0 Mr/kr; umaHnamH-
3-rntoko3una: 80,4 n 81,2 mr/kr). Boloenmelumecs obpasipl
VIMEIOT OKPALLEHHYIO KOXYPY: GUONETOBYIO U CUHE-PUONETO-
BYI0. MSKOTb C PMONETOBLIM MUIMEHTOM Oblsia CBOMCTBEHHA
reHotvnam —Tpun-14-52-2 n Mpu-15-12-14. Tnépuasl MNpu-15-
12-14 v MNpn-14-52-2 0TANHNANCH HAMOONBLUMM COAEPXKAHU-
€M CYMMapHOro KOIMYeCTBa aHTOLMaHOB B MakoTh — 130,9 n
224,2 Mr/Kr COOTBETCTBEHHO.

3aknioyeHue

B pesynbTarte nccnenoBaHunin B KIyOHSIX BbISIBJIEHO BOCEMb
pasnnyHbIX aHToLMaHOB. locne NpoBedeHns Macc-CnekTpo-
METPUM BTOPOIro Nnopsiaka, BblAeneHHble aHToUMaHbl MOEHTU-
drumMpoBaHbl Kak aenbGUHUANH-3-rNoKo3na, AenbOuHn-
OVH3-PaMHO3UII-5-TMIoKO3nA, NETYHUANH-3-TNIOKO3UA, Mallb-
BUOVH-3-MNOKO31 [, UMAHNOVH-3-TNIOKO3UA, UMaHUaNH-3-pam-
HO3U-5-TMIOKO3KA, NEeNnaproHNanH-3-riokKo3na, NeTYHUOMH-
3-apaburHo3una. YCTaHOBMEHO, YTO ANS KyOHEen ¢ pO30BOM U
KPaCHOWM KOXYPOW XapakKTepHO Hanuyue nenaproHnamH-3-
rnoko3uaa. NeTyHnanH-3-rnioko3na, n UMaHamH-3-rnoKo3un,
obecneumBatloT GUONETOBYID OKPacky KOXypbl. Jdetekums
aHTODMAHOBOro NPOdUNA B KOXYPE U MSKOTU KITyOHS1 KapTo-
dena no3sonuna BblAENNTb FEHOTUMbI, ABNAOLUMECS NCTOYHU-
KamMu MOBbILLIEHHOr0 coaepXXaHus aHTouuaHoB: Mpur-15-12-14
Purple potato 4 ManudecT, Mpu-14-52-2 JTomoHOCOBCKMiA Y
Purple potato, koTopble HaxoaaTcs B MUTOMHMKAaX KOHKYPCHO-
ro coptoucnbiTaHus. BblaeneHHas rpynna coptoobpasLoB
pPEKOMEHAOYETCS A1 UCTIONB30BaHNA B AMETUYECKOM NNTAHUMN
1 LeneHarnpaBeHHOM CenekuyIOHHOM NpoLecce.
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