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nocesweHHon 105-netuio ocHoBanus ®IEHY «PenepanbHbIil HayyHbI LeHTp oBolesoacTeay (BHUNCCOK),
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3. TexHonorusi Bo3AernbiBaHNA OBOLLHbIX, Gax4yeBbiX, LIBETOYHbIX KynbTYp v rpubos, ocobeHHoCTU nepepaboTtky u
XpaHeHus.

4. OpraH13aUMOHHO-3KOHOMUYECKME acneKTbl CeNnekuun, CeMEHOBOACTBA W TEXHOMOTMM BbipallMBaHUS OBOLLHbIX,
Bax4yeBbIX 1 LIBETOHHbIX KYILTYP.

B pamkax koHcpepeHuun ByaeT NnpoxoauTb MeToaMYeCcKas KOMUCCHUA
No cenekuMn U CeMeHOBOACTRBY KanyCTHbIX KynbTyp.
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15 Koporuesa', CH. Beros CTENEHbKO NapPTEHOKAPNnn

OenepanbHoe rocyaapcTBEHHOE GIOMKETHOE Hay4yHOe
yupexaerne «PenepanbHbiii Hay4YHbIA LEHTPOB OBOLLE- PE3IOME BY NG

BopcTea» (GrEHY OHLIO) AkTyanbHOCTb. B 3aluleHHOM rpyHTe OrypeL, — oAHa U3 Haubosee peHTabenbHbIX KyNnbTyp
6naroaaps BbICOKOW CKOPOCMENOCTH, TeHEBLIHOCTIMBOCTH, YPOXKAMHOCTU N BO3MOXHOCTH nofy-
143072, Poceus, Mockosekast obniacts, yaTb CBeXue nnogdbl NOYTH Kpyrnbii rog. MpoussoauTeny OBOLLEH NpeanoyTeHne OTAAKT Nap-
OVMHUOBCKW/I paiioH, TEHOKapnuyeckum rubpuaam, Tak Kak MenKkonnogHble 6yropyatbie rMOpuALI orypua napTeHo-
Kapnn4ecKoro TMNa yHUBEPCANbLHOro Ha3HaYeHUs NONb3YHTCA 6ONbIWMM CNPOCOM Y NoTpebu-
n. BHUCCOK, yn. CenekuvorHas, a.14 Tenei. MpenmyLecTBa NapTeHOKAPMMYECKUX, MO CPABHEHMUIO C MYENOOMbINAEMbIMU TMGPUAaMH,

3aKnioyaloTcs B bonee BbICOKOW paHHeW YpoxanHOCTH, CNOCOBHOCTH 3aBA3bIBaTb NNoAbl 6e3
. ) onbinexus B nobyto noroay. K coxaneHuto, OCHOBHbIE MMOLWAAN B 3aLUMILEHHOM FPyHTe 3aHU-
"Aemop 0nsi nepenucku: korottseva@mail.ru MaloT MHOCTPaHHLIe rMGpUAbLI, MOITOMY CENeKLMs 0TeYeCTBEHHbLIX KOHKYPEHTOCMNOCOGHLIX nap-
TEHOKapnM4eckux rmobpuaoB orypua Ans BECEHHUX MIIEHOYHbIX TEMNWL B HacTosiyee Bpems
[0BOMNbHO aKTyanbHa.

Brnad aemopos: Kopotuesa W. B.: koruenyanusauns,  Marepuan u MeTtoauka. OnbiT Gbin 3anokeH B 2021-2023 rogax B OAMHLOBCKOM paiioHe
METORONOTS, MPOBEAEHYE WCCnenoBaHus, pecypcsi,  MOCKOBCKOW 06MacTy B yCrioBusx Ir-i))yHTOBOM BEeCEHHel NNeHoYHO! Tennuubl TMna «bnoyHas» Ha
’  base ronoBHoro yupexgenus ®rBHY ®HLIO. [ins nccnepoBaHus napteHoKapnum B paGOTg ObIn
PYKOBOACTBO MCCMEAoBaHMEM, CO3AaHINe pykonucu 1 €€  BoBMneYeH BbIGpOBHeHHbIVI CeneKUMOHHbLIN MaTepuan, nosy4eHHbIN :?auee B pe3ynbTaTte 0TOOPOB
peakTuposatue. Benos C.H.: nposeaenve vccnegosa- Y METBIPEX U Oonee MHLYXTUPOBaHMIA (camoonbineHuit). B Teyerme 3 net no aTomy npusHaky exe-
) rogHo oueHmBanu okorno 40 cenekuMoHHbIX NMHUIA orypua. B 2023 rogy udyyanu HacnepoBaHue
HUs, DOPMANbHLIA aHanu3, BU3yanmM3aLys, Co3faHMe  mpu3HaKka mapTeHokapnuv rmbpuaamn Fi, Ha 27 ruBpuaHLIX KOMGMHALMSIX, OT CKpewwBaHuin 13

4epHOBYKa pyKOMCH. MaTepPUHCKMUX 1 15 oTLOBCKMX hopM, OLIeHMBas nokasaTensb hp«cTeneHb AOMUHAHTHOCTMY.
PesynbTtathl. XKecTkui oT6Op CeneKLMOHHbIX 06pa3LoB orypua no CTeneHW napTeHokapnuu B
TeUYeHUn 3-X neT NO3BOMNN YNy4WNTL STOT NPU3HaK B cpeaHeM Ha 10,3-17,1%, B 3aBucumocTy ot
KoHebrukm uHmepecoe. ABTopsl 3asensior of orcyr-  TOAA UCCMe0BaHNI W reHOTUNOB U3y4aeMbIX 06pa3LioB. bbinu oTobpaHbl 3 nukum (11-132, 11135,
-161) xxeHckoro TMNa LIBETEHMS, OTIIMYAIOLLMECS HE TOJbKO BbICOKOW CTENEHbI0 NapTeHOKapnuu,
CTBYM KOHMUKTA MHTEPECOB. HO U CTabUNLHOCTLIO NPOSBNEHNA 3TOr0 NPU3HaKa no rogam. MposBneHne napTeHokapnum y ru6-
pupoB F1 B 3HaYNTENbHOI CTENEHN 3aBMCENO OT reHOTUMa POANUTENLCKUX hOPM, UCMONb30BaH-
HbIX B rMbpuamsaumn, W BapbMpOBano OT MONOXWTENLHOMO reteposnca A0 OTPULATENbHOro
Ana yumuposanus: Kopotuesa V1B, benos C.H.  noMuHMpoBaHMs 1 Aaxe OTPULIATENLHOrO reTepoanca. B Hawem onbite y 45% ru6puaHbLIX KOM6U-
Co3aanvie MHWI OrYpUA C BICOKOM CTeMeHbio napTeHo-  HALWMIA OTMeYeH NONOKMTENbHbIA reTepo3NCHbIN 3(GIEKT M0 ITOMY NPU3HAKY, YTO YKa3bIBAET Ha
BO3MOXHOCTb CO3[aHNsA M’MOpUAHBLIX KOMOMHALMIA ¢ Gonee BLICOKUM YPOBHEM NapTeHOKapnuu no
kapnuu. Osowu Poccuu. 2025;(2):5-13. CPaBHEHUIO C poaMTenbLCKUMK hopmamu. BoigeneHbl rubpuaHbie komGUHauMK, obnagarowme
https://doi.org/10.18619/2072-9146-2025-2-5-13 Havmbornee BbICOKMM reTepo3ucHbIM 3dhcdekToM no CTEeNeHW napTeHOoKapnuu, nNo CPaBHEHWUIO C
poauTenbckummn hopmamu. OaHa M3 3TMX KOMOUHALWMIA, NO pe3ynbTatam 2-X NeTHeW OLEeHKMU Mo
KOMMIEKCY XO3AMCTBEHHO MONE3HbIX NPU3HAKOB, NepeAaHa Ha ucnbitTaHue B [ocyaapcTBEHHYO

Mocmynuna e pedaxyuto: 30.10.2024 komuccuio Poccuiickon ®eaepauym No UCMLITAHUIO U OXPaHe CeneKUMOHHBIX A0CTIKeHUI (PIBY
«loccopTkomMMCCHSI»), NO IKCTIEPTHOI oLieHke, B 2023 rogy nopa HasaHueMm Fq [eHaw.

lpunsma k neyamu: 11.12.2024 KNKOYEBBLIE CITIOBA:

Ony6nukosana: 15.04.2025 orypeu, 3aLLMLLEHHbIA FPYHT, 3aBA3bIBAa@MOCTb, TApTEHOKapNus, NIMHKA, CeneKumus, HacnegoBaHue

Creation of cucumber lines with
a high degree of parthenocarpy

Federal State Budgetary Scientific Institution «Federal ABSTRACT

Scientific Vegetable Center» Relevance. In protected ground cucumber is one of the most profitable crops due to its high rate
(FSBSI FSVC) of maturity, shade tolerance, I¥ield and possibility to get fresh fruits almost all year round.
Vegetable producers prefer parthenocarpic hybrids of cucumber, as small-fruited lumpy cucum-

14, Selectsionnaya str., VNIISSOK, Odintsovo district,  ber hybrids of parthenocarpic type for universal use are in great demand among consumers. The

Moscow region, Russia, 143072 advantages of parthenocarpic hybrids compared to bee-pollinated hxbrids are higher early yield,

' ’ ability to set fruit without pollination in any weather. Unfortunately, the main areas in the protect-

ed ground are occupied by foreign hybrids of garthenocgrplc_type, so the selection of domestic

*Correspondence Author: korottseva@mail.ru ?c-?l?vpa%t;twe parthenocarpic hybrids of cucumber for spring film greenhouses is currently quite

Materials tahnd Meg]tqu. Tlﬁ r:axperim%nt was Ia}jld in 2021;\2023 inf?ginttsovslls( dli(stricttﬁf I\tl)loscom;

) i . i-a.  region in the conditions of the ground spring film greenhouse of the type ‘Block’ on the basis o

A"thors co"t"bu.t'o"' .Kor.ottseva |B: conceptuélfza the head institution of FSBSIgFSVC. o study parthenocarpy, the aﬁgned selection material

tion, methodology, investigation, resources, supervision, pbtalineg _eatrrl‘ier aska I:l)'es_ult gf selecti%ns tazg bourdpr nll_ore mfsuchtin S (self—pollir;atitoras) was

. ” < investigati _ involved in the work. During 3 years, abou reeding lines of cucumber were evaluated annu-

witing refv'ev.v & ?d't'_ng' Be_lév S'N"_ 'T‘Vesmgatlon’ for ally for this trait. In 2023 we studied the inheritance o Earthenocarpy trait by F1 hybrids on 27

mal analysis, visualization, writing — original draft. hybrid combinations from crosses of 13 maternal and 15 paternal forms, evaluating the hp indi-
cator ‘degree of dominance’.

) . , Results. Rigid selection of cucumber breeding samples on the degree of parthenocarpy, durin
Conflict of interests. The authors declare that there is 3 years, allowed to improve this trait on average by 10.3-17.1%, depending on the year o
10 el 6 e research and genotypes of the studied samples. We selected 3 lines (L-132, L-135, L-161) of

‘ female flowering type, which differ not only by high degree of parthenocarpy, but also by stabil-

ity of this trait manifestation over the years. The manifestation of parthenocarpy in F hybrids

For citation: Korottseva |.B.. Belov SN. Creation of  largely depended on the genotype of the initial forms used in hybridisation and varied from pos-
o o o itive heterosis to negative dominance and even negative heterosis. In our experience, 45% of

cucumber lines with a high degree of parthenocarpy.  hybrid combinations showed positive heterosis effect on this trait, indicating the possibility of
Vegetable crops of Russia. 2025;(2):5-13. (In Russ.) gmt;ng hybrid combinations with a higher level of parthenocarpy compared to the parental
https://doi.org/10.18619/2072-9146-2025-2-5-13 Hybrid combinations with the highest heterosis effect on the parthenocarpy degree, compared to
the parental forms, were identified. One of these combinations, according to the results of 2-year

evaluation of the complex of economically useful traits transferred for testing to the State

Received: 30.10.2024 Commission of the Russian Federation for testing and protection of breeding achievements
Accepted for publication: 11.12.2024 FEYBVVO%%SSS_ORTKOMISSIA“), according to expert evaluation, in 2023 under the name Fy Dendi.
Published: 15.04.2025 cucumber, p'rotected soil, wilting ability, parthenocarpy, line, selection, inheritance.
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CEJIEKUMA, CEMEHOBOACTBO M BMOTEXHONOIMMA PACTEHUA

BeBeneHune

Orypeu TPaAWUMOHHO ABNSEeTCA OOHOW M3 Haubonee
pacnpocTpaHeHHbIX OBOLHbIX KyNnbTyp. o nrowa-
OSM B OTKPbLITOM FpyHTE OH 3aHMMaeT TpeTbe MecTo nocrne
TomMaTta M KanycTtbl. B 3awuweHHOM rpyHTe, 3TO OfdHa u3
Haubornee peHTabenbHbIX KynbTyp Grarogaps BbICOKOW CKO-
pocnenocTn, TEHEBBLIHOCINBOCTU, YPOXaMHOCTU U BO3MOX-
HOCTU noriyyaTb CBexue nnoAbl NoyTu Kpyrnbid rog [1].
OcHoBHbIE Nnowiagmn nog orypuom, B OTKPbITOM rpyHTE PO,
HaxoO4saTCs B  MNU4YHbIX npuycagebHbix xo3ancTeax[2].
OropogHuMKM 3a4acTylo BblpallMBalOT OrypeyHble pacTeHus
nof BPEMEHHbIMU NIIEHOYHBbIMU YKPLITUAMU, B NapHUKax unm
BECEHHMNX NAEeHOYHbIX Tennuuax, ocobeHHOo B
He4yepHo3emHon 30He. B HacTosiwee Bpems OBOLWEBOAbI-
nbuTtenu npeanoyMTaloT NYenoonbIseMsiM copTam u rnb-
puaam orypua — napTeHokapnuyeckue, no3sonswoLwme nony-
yaTb 3eneHey 6e3 onbineHns HacekombiMU. VX npeumyuie-
CTBa MO CpaBHEHUW C NYEMNoOoNbINSeMbIMU TMbGpugamu
3akrnyalTca B 6oree BbICOKOW paHHEeN ypoXXanHOCTU, CMo-
cobHOCTM 3aBA3bIBaTh NroAbl 6e3 onbineHus B nobyto noro-
ay (nacmypHyl, XONOAHYK, AOXANMUBYK), MPU MOJTHOM
OTCYTCTBMM MYEN W OPYrMX HAacCeKOMbIX, HEOOXOANMbIX AnS

OnblfIeHNsA MYEMNOONbINAEMbIX COPTOB.

[MapTeHokapnusa — OAVH U3 BaXXHbIX NPU3HAKOB ANS Ooryp-
ua, ocobeHHO B 3alynLLeHHOM rpyHTe. CnegyeT oTMETUTD,
YTO OCHOBHblEe MoLWwann B BECEHHMX NNEHOYHbIX Tennumuax
noA Orypuom 3aHaTbl rMbpuvaamMy MHOCTPAHHOW cenekuun
napTeHokapnuyeckoro tuna, takumu kak [epmaH, Mawa,
MepeHra, MoHucusa, Aptuct u gpyrumu. lNMostomy, HeCmoT-
ps Ha OonblIOe KOMMYECTBO OTEYECTBEHHbIX TMOPMAOB
orypua napTeHoOKapnuyeckoro tuna B rocpeecTpe cenek-
LMOHHBIX AOCTUXEHUN, AONYLWEHHbIX K UCNOMb30BaHWUIO Ha
Tepputopun PO B 2024 roay, cenekumsi KOHKYpPeHTOCMOo-
COBHbIX MapTeHoKapnuyeckux rmépnaos orypua Ans BeCeH-
HUX MIIEHOYHbLIX TENnuL MU B HacToslee BpeMs OOBOSbHO
akTyanbHa.

Y orypua napTeHokapnusa ndBecTtHa faBHO. becceMsHHbIe
nrnoAabl ThiIKBbl W orypua ynomuHanucb ewe B Xl Beke.
ABneHne napteHokapnuu 6bino onmncaHo B koHue 1800-x
rogos [3]. B 1902 rogy Noll oTMmeTun cBoNCcTBO AEBCTBEHHO-
ro obpasoBaHuA NMOJOB Yy HEKOTOPbIX COPTOB orypuawu
Has3Ban ero napTeHokapnuew, a nnogbl NnapTeHoKapnuyecku-
MU. Takne nnodbl He cogepxaT CeMSH UAN UMeT norble
ceMeHHble 06onoyku[4].

[MapTeHokapnua orypua KOHTPONMPYETCs FeHeTUu4eckw,
HO AaHHble No HacnefoBaHUO 3TOro NpuU3Haka BecbMa pas-
HopeuuBbl. OOHMMM M3 MEpPBbIX 3auHTEpecoBanucb 3TUM
Bonpocom Wellington, Hawthorne. Bbino oTtmeuyeHo, 4TO
rmépmnabl MeXay CKIMOHHBbIMU W HECKIMOHHbIMU K MapTeHo-
kapnumn coptamu B F1 He Bo Bcex cnyyasix numenu Gecce-
MSiHHbIe nnoAbl. Bo BTOPOM MOKOMEHUM nNullb OTAENbHblE
nrnogbl okasanucb napTeHokapnuyeckmmu. Mo pesynbTa-
Tam nccnefoBaHuin Obin caenaH BbIBO4 O HEMOMHOM JOMU-
HMpOBaHWK MpuU3HaKka napTeHokapnuu[5]. Bnocnegcrteum
pAA yYeHbIX NoATBepAunu 3TW BbiBOAbI. Bbino nokasaHo,
YTO NapTeHokapnusa y orypua KOHTponupyeTtcs reHom "P”
npy HEeNnofrHOM €ero AOMUHUPOBaHUW. B romMosnrotHom
coctosiHun "PP" pacteHne obpasyeT napTeHoKapnuieckue
nnoAabl ¢ camMoro Havana. [eTepo3nroTHele pacteHus "Pp”
HauyuHalT QopmupoBaTb nNapTeHOKapnuyeckme nnoAabl
Mno3Xe M B MeHblleM konu4yecTtBe, yem "PP". A roMmo3uroT-
Hble peueccuMBHble pacTeHus "pp” BoobOuwe He obpasywT
napteHokapnuyeckux nnogoB [6,7]. CormacHbel C 3Tumu

BbiBogamu u KOpuHa, MNueoBapoB, banawosa. OHM Takxe
YTBEPXOAIOT, YTO CKITOHHOCTb K NapTEHOKapnuu y orypua MoxeT
ObITb peLieccMBHOM UNM NonyaAoMuHaHTHow [8]. KBacHukoB v ap.
YCTaHOBWUMK, YTO MapTeHOKapnusa ABNAETCA MOMUIeHHbIM Mpu-
3HaKOM W HacrneayeTcs Kak HemnomnHbIA peueccuB. B ycnosumsix
BECEHHEeW KynbTypbl HabniogaeTca 3HauuTenbHOE ycureHue
napTeHOKapnun no cpaBHEHWUIO C 3UMHUM nepuogom [9,10].

[eHeTnYecknin aHanM3 NoaTBEPAMUI, YTO Yy PasHbIX IKOTU-
MoB orypua napTeHOKapnusi KOHTPONMPYETCS MHOXECTBOM
NOKYCOB W TEHOB, MPW WX HEMONHOM [AOMWHUPOBAHUM
[11-13]. PesynbTtathl DePonti, Garretsen n EI-Shawaf,
Baker Takxe nokasanu, 4To napTeHoOKapnusa y orypua MoxeT
obycnaBnunBaTbCst HECKONMbKMMU reHamu [14,15].

B TO Xe Bpems, oTAenbHblE UccnegoBaTenu npepnono-
XUINKW, YTO NapTEHOKapnus KOHTPONMpPyeTCcs OOHUM peLec-
CUBHbIM reHom [16-18].

Mpn3Hak napTeHoKapnuyM MoXeT OblTb NepeaaH HecKomnb-
KMMU 06paTHbIMM CKpELYMBaAHUAMM C [OHOPCKOW TNUHUEN
[19].

Bbino oTme4veHo, 4TO CNOCOBHOCTL K NapTEHOKApPMMYecKo-
My nnogoo6pa3oBaHU0 B CUIMbHOW CTEMEHM 3aBUCUT OT
BHELUHUX YCMOBUWI, HO CTEMEHb BbIPAXEHHOCTW 3TOro Npwu-
3Haka y pacTeHui orypua onpenensieTcd UX reHeTUYeckon
npupogon [10,20-24]. XueHuukon n lNyceBon 6bino ycTa-
HOBMEHO, YTO MapTeHokapnusa y rmbpuaoB orypua nepBoro
MOKOMNEHNS MOXEeT BapbupoBaTb OT MOJIOXUTENbHOrO reTe-
po3uca A0 MPOMEXYTOYHOro NMpOSIBNEHUA U Aaxe oTpuua-
TENbHOro HEMOSTHOrO AOMUHMPOBaHKUA [25].

HecmoTps Ha TO, YTO MapTeHOKapnus KOHTponupyeTtcs
reHeTU4EeCKN, 3TO OYEHb CIOXHbIA MPU3HaK, KOTOPLIA N3Me-
HAeTcsa B oHTOreHese.lNo nuTepaTypHbIM AaHHBLIM Y orypua B
HWKHUX y3rax nnoabl 3aBA3bIBAKOTCS XYyXe, YEM B BEPXHUX
[8]. 3aBsisbiBaHME NnogoB 6e3 OMbiNeHUs] B 3HAYUTENbHOM
CTEMEHW 3aBUCUT OT MOLLHOCTW pacTeHWUN, Harpy>XeHHOCTU
nx 3aBs3amu [26—28]. JocTtaTouyHoe cHabxeHne nuTaTesb-
HbIMW BellecTBaMu ABNAeTca HeoObXoAMMbBIM yCrOBMEM ANA
pa3BuTtua nnogos [29-31].

CTeneHb NposBreHNS napTeHOKapnuuM B 3HAYUTENbHON
CTENEHN3ABUCUT OT YCIOBUI BblpallMBaHuWs: TemMmnepaTypsbl,
OTNVIHBI OHSA, OCBELEeHHOCTM, 06ecne4YeHHOCTN aneMeHTaMu
nutauna[32-36]. Mo gaHHbiM Matlob, Kelly [37], Bbicokas
TemnepaTtypa nogaBnsieT MHULMALUIO NapTeHoKapnuu,
WUHTMOMPYS CUHTE3 aykcuHa un rmbbepennnHa B ceMsinoykax
orypua. B nccnegosannax TapakaHoBon coobuianock, 4To
napTeHokapnuyeckoe nnogoobpasoBaHue nyyiwe naet npu
BbICOKOW MHTEHCMBHOCTUN CBETA M HU3KNX HOYHbIX TeMnepa-
Typax [38]. B TO Xe BpemsA, no paHHbiM Poccosa,
Cupopckoro n [leeBa MakcumanbHOe KONMYECTBO pacTe-
HUIi, obnajawwmMx CBOWCTBOM nNapTeHokapnuu, O6bino
OTMEYEHO B YCIOBUSAX KOPOTKOTO AHS, BbICOKOW TemnepaTy-
pbl ¥ BNaXXHOCTU, Koraa aTu pakTopbl AEeNCTBOBaNMN Ha nNpu-
3HaK coBMecTHO. OHU GbinM coBepLUEHHO He 3P EKTUBHBI
npu nHoMm codvetaHun [39]. YcrnoBuMsa KOPOTKOro CBETOBOIO
OHS MOTYT yCunuBaTbh NapTeHOKapnuio 3a CYeT NOBbIWEHNS
aKTMBHOCTM aykcuHa [40—42].

BaxHbiM aTanom oTbopa WCXOAHbIX NUHWIA ABMsieTcs
oLleHKa Mo cnocobHOCTM k 06pa3oBaHUI0 MapTeHoKapnu4ye-
CKMX MMNOJOB B COMETaHUN C APYTUMU XO3SIUCTBEHHO Nores-
HbIMW Npu3dHakamu. [1o3TOMy OYeHb BaXXHO ObINO OUEHUTHL
BbllE€MNEHHbIE MO KOMMMEKCY MPU3HAKOB JIMHUU MO CTEMNeHn
BbIpaXXEHHOCTWN MapTEHOKapnuu B TeX YCINOBUAX, B KOTOPbIX
nnaHupyeTcs BblpallMBaHWE CO3[aHHbIX HAa UX OCHOBE rMnb-
puaos.
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Matepuan n metoguka npoBeaeHusi uccnengoBaHum

OnbIT ObIn 3anoxeH B 2021-2023 rogax B OAMHLOBCKOM
pavioHe MockoBckol obnacTM B YCIOBUAX TPYHTOBOW
BECEHHEW NNeHOYHOW Tennuubl Tuna «brnoyHas» Ha Oase
ronoeHoro y4vpexaeuna ®rbHY ®oHLO.

Paccapy orypua BbipaliuBanu B paccagHOM OTAeneHun
Tennuubl «Puwensy». CemeHa ceanv B nepBon Aekage mas
B ropwoykn obwvemom 0,7 n. B kavecTtBe cybcTpata
ncnonb3oBanu Topd BepXoBOW 3anpasBneHHbIn. B dase 2-x
HacTodAWMX NUCTbEB paccagy BbICAAWIM Ha MOCTOSIHHOE
MECTO B BECEHHIOI MIIEHOYHYI TPYHTOBYH Heoborpesae-
Myt Tennuuy. lN'yctoTa cTosHUS pacTeHun 2,8 wr./m?.

dopmupoBaHve pacTeHU NPOBOAMMAN MO OBLLENPUHATON
MeToauke AN napTeHoKapnuyecknx rmbpuaos npenmylie-
CTBEHHO XXEHCKOro Tuna useteHus [43]. ArpoTexHukKa Bblpa-
wmnBaHua — obwenpuHaTas NS YCNOBWIA BECEHHMX nne-
HOYHbIX Tennumu.

Onga oueHkn arpoknumatuyeckux ycnosun 2021-2023
roga Mcnonb3oBanu faHHble MeTEOPONOrMYeckon CcTaHumum
®rbY LeHtpansHoe YITMC BHUNCCOK (tabn.1).

BREEDING, SEED PRODUCTION AND PLANT BIOTECHNOLOGY

KEHCKMX LIBETKOB, B MpoLeHTax. Y4yeTbl npoBoauna c 5-ro
no 20-1 y3en BKIMOYMUTENBHO TONMbKO HA PACTEHUSIX )KEHCKO-
ro TMna UBETEHUS Xo-XK3.

lMpoueHT 3aBs3biBaHMS nNrofoB(MokasaTenb CTENeHu
napTeHokapnuu) onpeaensanM Ha OCHOBHOM U OOKOBbIX
noberax, a 3aTeM paccyuMTbiBanu NpoOLEHT 3aBA3blBaHUSA
NNOAOB Ha pacTeHUu.

[ns xapakTepucTuKM HacnenoBaHWs Npu3Haka napTeHo-
kapnuu (3aBA3biBaemMocTu nnogoB 6e3 onbineHusi) B Fq
ncrnonb3oBanu nokasaTesnb hp «CTeneHb JOMUHAHTHOCTMY.
Ona BeluncneHna ncnonososanu popmyny Peter, Frey [44].

hp = — L1 Xme
XP-Xmp

roe XF; — konu4yecTBeHHOE 3HayYeHue npusHaka y rubpuaa;
Xmp — cpefHeapudmeTnyeckoe 3HaYeHuMe npusHaka y
poouTenen;

Xp — KOMMYECTBEHHOE 3HAYeHne 3TOro npuaHaka y nyudie-
ro poguTtens.

CTeneHb OOMWHAHTHOCTU MOXET MPUHUMATb 3Ha4YeHus oT

Tabnuya 1. CpedHemecsiyHasi meMmnepamypa 8030yxa 3a ee2emayuoHHbIlU nepuod 2021-2023ze.
Table 1. Average monthly air temperature for the growing season 2021-2023.

Temnepartypa, °C

OTKNnoHeHue, °C

2021 2022 2023 2021 2022 2023
Maw 13,8 10,0 12,2 11,9 1,9 -1,9 0,6
UoHb 21,8 18,6 16,6 16,5 585 2,1 0,1
Uonb 22,0 20,2 18,0 19,2 2,8 1,0 1,2
AsrycTt 19,4 22,3 19,4 16,1 33 6,3 3,3

Hauyano BereTaunoHHoro nepuoga orypua, kKoTopoe npu-
xoAaunock Ha 3-t0 fekagy mas, 6bino Hanbornee Gnaronpu-
AaTHeIM B 2021 rogy. B mae 2022 roga Temnepartypa Bo3ay-
xa B lMogmockoBbe Obinia HWXe cpefHEMHOroneTHeM Ha
1,9°C. B aTOT nepmop oTMevanucb He TONbKO CyLLeCTBEH-
Hble nepenagbl TemnepaTtyp, HO U 3amopo3ku. OgHako, B
YCNOBUAX 3aLLULLEHHOIO TPyHTa, MOHWXEHHbIE TeMnepaTy-
pbl BO34yXa He HaHecnu CyLeCTBEHHbI YpOH nocagkam
orypua. TemnepaTypHble ycnosus masa 2023 roga npaktu-
YeCcKM He OTNIMYanucb OT CPeAHEMHOrONIETHUX 3HAUYEHUN.

JleTHne mecsaubl, B rogbl uccrnenoBaHuii, bouinm Tennee,
yeM obblvHO, KpoMme miona 2023 ropa, Korga TemnepaTtypa
Bo3ayxa Obina Ha 1,2°C HMXKe CpeaHEeMHOroneTHMxX 3Have-
HUI. B Luenom, TemnepaTtypHble YCIOBMSI B MOMEHT NpoBe-
OEeHNs aKcnepuMeHTa ObiM JOBOSIbLHO GnaronpusiTHbl Ans
pocTa ¥ pas3BuTUA orypua, 3a ucknwoyeHnem mas 2022-ro
roga.

Y4yeT cTeneHu napteHokapnuu. [pu OTCYTCTBUM OMbI-
neHna ob6pasoBaHMe NNOAOB Yy MapTeHOKapnuyecknx
pacTeHUn orypua 3aBUCUT HE TOMbKO OT CTEMNEHU MapTeHO-
Kapnuun, HO U OT KONIMYeCTBa NeCTUYHbIX LBETKOB. [1poueHT
3aBsA3blBaHUA NoJ0B 6e3 ONbINEeHUS MOXET CNYXUTb OTHO-
CUTENbHbLIM MOKa3aTenieM napTeHokapnuu ans obpasuos,
HEe3Ha4YMTeNbHO Pa3nNUYalLWMXCA MO KOMMYECTBY XKEHCKUX
LLBETKOB B CpeHEM Ha OOHO pacTeHue [27].

B cenekunoHHbIX NMTOMHUKAX, roe He ObiNo n4yen, cTe-
neHb nNapTeHoKapnuu onpeensany kKak OTHOLIeHWe 3aBs-
3aBLUMXCSA MNOAO0B K YMCY COOPMUPOBAHHBIX HA pacTeHUN

«MUHYC» 6ECKOHEYHOCTU (- ©) [0 «MNIoC» BEeCKOHEeYHOCTH
(+ oo):
o<hp<-1 — oTpuuaTenbHOe CBEPXAOMWUHMPOBaHUE

(oTpuuaTenbHbIN reTeposuc;

-1 <hp<-0,5 — oTpryaTenbHoe JOMUHUPOBAHUE;
-0,5<hp<+0,5 — NnpomexyTo4yHoe HacregoBaHue;
+0,5<hp<+1 — NoNoXuTtenbHOEe JOMUHUPOBAHME;
+1<hp<+— nonoxmtensHoe CBepXxAOMWHMPOBaHue (Noro-
XUTENbHbIN reTeposunc).

M3yyeHne ncxogHoro martepuana npoBOAUNM MO MeETOo-
ovkam BHUNCCOK [27] u BUP [45]. deHonornyeckue
y4éTbl U HabnwaeHnss — B Te4eHue BCEero BereTaunoHHoro
nepuosa.

O6paboTKy aKcnepuMMeHTanbHbIX AaHHbIX NPOBOAWUNM C
UCMOoNb30BaHMEM OOLENPUHATBIX MaTeMaTuKo-cTaTUcTu-
YeCKMX MEeTOAOB C MCMNONb30BaHMEM MakeTa MNpuKnagHbiX
nporpamm Microsoft Excel 2016 pgna Windows 10 wu
Statistika 7.0.

[Ona wuccnepoBaHus napTeHokapnuu B paboTy Obin
BOBNIEYEH BLIPOBHEHHbIN CEMNEKLUNOHHBIN MaTepuan, nony-
YeHHbIN paHee B pe3ynbTate oT6OPOB U YeTbipex U bonee
WHLYXTUPOBaHUN (camooneineHunn). B TteyeHne 3 neTt, no
3TOMY NpU3HaKy, exerogHo ndyyanu okorno 40 o6pasuos. B
2023 roay n3dydanu HacnegoBaHue npusHaka napTeHokap-
nun rmbpugamm Fq, oueHmBas nokasaTenb hp«cTteneHb
OOMUHAHTHOCTU», Ha 20 rmbpuaHbix KOMOWHaUMAX, OT
ckpewmBaHmn 13-TMu MaTepUHCKUX U 15-TM OTUOBCKUX

cdopm.
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Pe3ynbTaThl MccriegoBaHUi U ux obeyxaeHue

Cenekumio Mo co3gaHW0 NapTeHoKapnuyeckux Gopm
BENW B N30NTMPOBAHHOW OT HACEKOMbIX TENMuLe, B TEYEHNE
BCEro BeretauuMoHHOro nepuopa. VcxogHbll matepuan c
XOpollen 3aBsi3biIBAEMOCTbK MMOAOB HaduHanuM oTbupaTtb
CO BTOPOroO NOKOMEHWS, B pacliennaoWmnxca nonynaymsx,
C nocrnegywlwmnuM WHUYXTUPOBAHUEM MyYlINX pacTeHUW.
Bnocnegcteum otbupanu nyywuve, no CTEMEHU BbipaXeH-
HOCTW nMapTeHOoKapnuu, ceMbu, nNpogormkasa otbupaTtb nyy-
lne pacTeHus BHyTpu cembu. B paHHoOWM cTaTbe npepcras-
neHbl Hanboree BbIPOBHEHHbIE MO KOMMIEKCY XO3ANCTBEH-
HO MOMEe3HbIX MPU3HAKOB NMWHUM OrypLa >XEHCKOro u npe-
UMYLLLECTBEHHO XXEHCKOro TUMOB LiBETEHUS.

B 3aBMCUMOCTM OT CTeNeHN NPOSBNEHUS NapTeHoKapnum
cenekunoHHble obpasubl 6binM 06beanHeHbl B rpynnbl: 0-
30% — cnabas; >30-50% — cpegHasn; >50-70% — cunbHas;
>70-100% — o4eHb cunbHasa. CTeneHb BbIpaXeHHOCTN nap-
TEHOKapnuu B 3HaAYUTENbHOW CTENEeHW 3aBucena oT rofa
uccrniegoBaHuin. O4eBUOHO, Ha NPOSIBIEHNE 3TOro Npu3Ha-
Ka MOBIMSAMWN HE TONMbKO MOroAHbIE YCIOBUS, HO U exeroa-
Hble oTbopbl (puc.1).

CEJIEKUMA, CEMEHOBOACTBO M BMOTEXHONOIMMA PACTEHUA

B rpynne co cnabon napTeHokapnuen, BO BCe roabl nccrne-
[OBaHUN, Nnoabl 3aBA3biBanncb Ha OCHOBHOM nobere nydlue,
yem Ha GOKOBbIX. B rpynne co cpefHel CTeneHblo napTeHo-
kapnum B 2021 rogy 3aBA3bIBAEMOCTb NIIOAOB Ha GOKOBbIX
noberax 6bina B 2 pasa ny4lle, Y4em Ha OCHOBHOM. B 2022 n
2023 ropax KapTuHa wusmeHunacb: «B cpegHen rpynne
Habnwganu ynyyweHue nposiBNEHMS MapTeHoKapnuu Ha
OCHOBHOM U yxyAuieHne — Ha 6okoBbix noberax». ObpaTHas
TEeHAEeHUUsa oTMevanach B rpynnax ¢ CUIIbHOM U OYEHb CUIb-
HOM CTeneHblo napTeHokapnuu: «3aBaA3biBaeMoOCTb Obina
nydywe Ha GOKOBbIX, YeM Ha OCHOBHOM nobere». KonnyecTtso
006pasuoB C OYEHb CUIbHOW NapTeHOoKapnuen Ha OCHOBHOM
nobere BapbupoBano no rogam ot 0 oo 9%; Ha OGOKOBbIX
noderax — ot 3 4o 59%.

B 2022 roay y 89% un3yyaeMbix ceneKUMOHHbIX IMHWI Oryp-
ua nokasaTtenb MapTeHOKapnuu, CpedHui no cemMbsiM, Obin
Bbilwe, Yem B 2021. B 2023, no cpaBHeHuto ¢ 2022 rogom, aToT
nokasartenb ynydwwunca y 57,9% o6pasuoB, Torga Kak y
ocTanbHbIX — OCTancd Ha MnpexHem ypoBHe (Tabn.2).Ons
3aKpenneHnst NpusHaka Ha pacTeHUsIX C XOPOLLO Bblpa)XeHHOW
napTeHokapnuen NpUMeHANN MHUYXT. CTeneHb BblpaXEHHOCTH
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I'pynme! 1o cTeneHH IIPosBIeH s TapTeHOKAPIIII:
0-30 % - cmabas: >30-50 % - cpennsa: >50-70 % - cunbHas; >70 % - o4eHb CHIBHAS

¥ Ha GokoBEIX moberax

® Ha pacteHnu

" Ha ocHOBHOM cTedie

Puc. 1. CmeneHb nposieneHusi napmeHoOKapnuu y cesIeKUUoHHbIX 06pa3yoe ozypuya (BeceHHsisi mennuya)
Fig. 1. Degree of parthenocarpy manifestation in selected cucumber samples (Spring greenhouse)

C kaxablM rogoM 3aBsi3bIBAEMOCTb MNM040B CENEKLUNOH-
HbIX 0OpasuoB ynyywanacb. B nepsyt rpynny, co cnabow
cTeneHblo napTeHokapnuu (obwen Ha pacTteHun), B 2021
rogy nonanu 38%, B 2022 — 9%, a B 2023 — Tonbko 5%
obpasyoB. C kaxablM rogoM yMeHbLUANoCb U KONMNYECTBO
06pasLoB CO cpefiHel CTENEHbIO NapTeHoKapnMm Ha pacTe-
Hum, Tak B 2021 roay oHo coctaBnano 52%, B 2022 — 40%,
a B 2023 — Bcero 10%.KonnyectBo o6pasLoB C CUITbHOW
CTEerneHblo NapTeHoKapnuu ¢ kaxabiM rogom pocno - ot 10
% (2021 ron) oo 69% (2023 ron). O6pasyoB C 04EHb CUTb-
HOW cTeneHbto napTeHokapnuu B 2021 roay oGHapyXeHo He
6bino, a B 2022 rogy Ttakux obpasuoB 6bino 4%, B 2023 —
yxe 16%.

napTeHoKapnuu y nyylnx cerneKkuMoHHbIX obpasuoB B 2022
rogy, no cpaBHeHuto ¢ 2021 rogom, yBenmunnacbk Ha 17,1%, a
B 2023 roay, no cpaBHeHuto ¢ 2022 rogom, — Ha 10,35%.6binn
otobpanbl 3 nuHum (J1-132, J1-135, J1-161), oTnmyatowmecs He
TONMbKO BbLICOKOW CTEMneHbl MnapTeHoKapnuu, HO U cTabunb-
HOCTbIO NMPOSIBNEHUS 3TOr0 NpusHaka no rogam (puc.2).

KoapdpununeHT koppensuum ykasbiBaeT Ha CpefHoo
NPAMYI0 CBA3b MEXAY CTEMeHbl NnapTeHoKapnuu no rogam
(r=0,6 n 0,65).Hebonbwne konebaHus cTeneHn napTeHo-
Kapnuu npoucxoaaT B 3aBUCMMOCTU OT YCMOBWIA Bbipalyun-
BaHusA. bonee cunbHas KoppenauuMst No 3TOMYy NPU3HaKy
Oblna oTMeyeHa Mexay nokasatensamMu B rog uccrneposa-
HUM 1 cpefHMM no rogam (tabn. 3).
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Tabnuya 2. CmeneHb Nposie/ieHUsl NapmeHOoKapnuu ceeKyUOHHbIX JIUHUl o2ypya, %(BeceHHsisi He o6o2pesaemass mennuya)
Table 2. Degree of parthenocarpy of cucumber breeding lines, % (Spring unheated greenhouse)

2021 rop 2022 rop 2023 rop _
JNInHuA = = = X 3a 3 roga
X min-max X min-max * k 2021 X. min-max * k 2022

St. FepmaH F1 64,56 63,16 -1,4 69,8 +6.6 65,84
n-129 454 . 57,1 50,6-63,6 17 63,3 59,0-69,4 62 55,27
n-132 46,5 43,4-49,5 62,21 57,2-67,2 15,7 74,1 65,4-82,9 11,9 60,94
1N-135 45,9 - 61,5 58,7-64,4 15,6 80,7 - 19,2 62,70
-153 36,2 28,6-43,8 57,5 49,4-61,9 21,4 70,3 68,7-71,9 12,8 54,67
n-157 344 - 70,5 - 36,1 68,8 - -0,7 57,90
1-161 66,1 - 67,1 63,7-70,5 1,0 72,1 58,2-72,1 5,0 68,43
-167 38,2 - 48,5 - 10,3 65,4 60,6-70,3 16,9 50,70
n-168 40,2 - 50,5 47,8-53,2 10,3 55,8 52,8-58,7 513 48,83
n-170 22,3 - 38,7 29,1-48,4 16,4 54,8 50,0-59,8 16,1 38,60
n-173 40,3 - 57,4 - 171 68,8 - 11,4 55,50
n-178 38,7 26,0-51,4 54,4 45,7-63,1 15,7 74,8 64,9-82,0 20,4 55,97
n-188 38,8 - 52,8 47,5-58,1 14,3 52,4 - 04 48,00
n-196 20,3 13,9-26,7 50,8 44,6-57,0 30,5 56,2 50,2-62,2 54 42,43
n-197 - - 51,4 - - 56,5 - 5,1 53,95
n-198 32,1 30,0-34,3 41,3 35,8-46,8 9,2 54,7 50,8-58,7 13,4 42,70
n-199 38,1 - 62,4 - 24,3 64,2 - 1,8 54,90
11-208 32,5 12,6-52,4 51,4 - 18,9 60,1 56,0-62,5 8,7 48,00
n-210 33,1 31,8-34,5 49,8 - 16,7 61 56,4-65,4 11,2 47,97
n-211 36,8 - 58,8 58,0-59,7 22,0 84,9 - 26,1 60,17
HCPys 9,97

Puc. 2. CenteKUYUOHHbIE TUHUU C 8bICOKOU CMereHbIo napmeHoKapnuu:
A - J1-132; B - J1-135; C — J1-161 (BeceHHsis mennuya, 2023 200)
Fig. 2. Breeding lines with a high degree of parthenocarpy:
A-L-132; B- L-135; C — L-161 (Spring greenhouse, 2023)
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Tabnuya 3. Koppensyus mexdy cmeneHbto napmeHoKapnuu JUHUll o2ypya e pa3nuyHbie 200kl uccnedosaHuli
Table 3. Correlation between the degree of parthenocarpy of cucumber lines in different years of research

2021 n 2022 2022 n 2023

r=0,6 r=0,65

2021 x

r=0,86

2022 m x 2023 m x

r=0,81 r=0,79

lMpumeyaHusi: X — 3aesi3bieaemMocms 10008 6e3 orblieHUs!, CPedHsis 3a 3 200a

Notes: x — fruit set without pollination, average for 3 years

Mpwv co3gaHnmn reTepo3ncHbIX TMOPUOOB NapTEHOKAPNUYECKOo-
ro orypua oba poauTenbCKMX KOMMOHEHTa AOMkHbI obnagatb
XOpOLLO BbIpaXXeHHOW napTeHokapnuen. B 2023 rogy nsyyanu
20 rnbpuaHbIX KOMBMHaALMK, OT cKpewwmBaHuin 13 MaTepUHCKMX
1 15 oTLOBCKUX POPM, MO KOMMIEKCY XO3ANCTBEHHO MONE3HbIX
NPU3HaKoB, B TOM YMCIIe U MO CTEeNeHW NapTeHoKapnuu.

[na xapakTepucTUKM HacnefoBaHUs Mpu3Haka napTeHokap-
nuun (3aBsA3bIBaeMOCTV NrodoB 6e3 onbineHus) rmbpugamu Fi
ucrnonb3oBanu nokasatenb hp«creneHb AOMWHAHTHOCTUY.
HacnepoBaHue npusHaka napTeHoKapnuu usyyanu TOMbKO Y
KOMBMHaLMI € y4acTMeM OTLIOBCKMUX hOPM XXEHCKOrO U Npenmy-
LLIeCTBEHHO >XeHCKoro TunoB uBeTeHusi (20 rmbpuaHbIX KOMOK-
Hauun)(tabn.4).

B pesynbrate usyveuus 20 rubpuAaHbIX KOMOUHaLWW
Obln nonyyeH crnefywWmnin pesynbTtat: «Y 4-x — npusHak
napTeHokapnuuM Hacnegosanca Mo MNPOMEXYTOYHOMY
TMRy; y 1-A — No NPUHLMNY NONOXUTENBHOIO JOMUHUPOBA-
HUSA; y 1-1 — oTpuLaTENbHOro AOMUHUPOBaHUSA; Yy 9-Tn —
6bln OTMEYEH MOMNOXUTENbHbIN reTepos3nc; y 5-tm — oTpu-
uaTenbHbIN retepo3nc». MoXHO caenaTtb BbIBOA, YTO Y
NMONOBUHbI TMOPUAHBIX KOMOMHAUUA Bbin OTMEeYeH nono-
XKUTENbHbIA reTepo3nCHbIi adpdeKkT No 3aBA3bIBAEMOCTU
nnopos 6e3 onblfieHNsl, N0 CPAaBHEHUIO C UX POAUTENbCKU-
Mu cpopmamu. B rubpugHeix kombuHaumsax: J1-170 x 11-196
(hp=13,1) n N-197 x J1-171 (hp=10,9) Habnogancsa camblii
BbICOKWUI reTeposuc.

Ta6nuua 4. Xapakmep HacnedoeaHus Npu3Haka napmeHokapnuu 2ubpudamu o2ypua e nepeom rnokoseHuu (Becenrss mennuya)
Table 4. Inheritance of parthenocarpy trait by cucumber hybrids in the first generation (Spring greenhouse)

3HauyeHue npusHaka, %

'bpuaHaa Kom6uHauus hp
P1 P2 F1
1-211 x N-132 84,9 741 66,0 2,5
11-211 x N-135 84,9 54,8 61,8 -10,0
11-128 x N-167 59,2 65,4 56,2 -1,97
11-128 x 11-130 59,2 69,7 79,6 +2,9
11-168 x J1-130 55,8 69,7 81,6 +2,7
1-130 x 11-178 55,8 74,8 67,4 +0,2
n-198 x N-170 50,8 54,8 61,7 +4,4
n-198 x Nn-167 50,8 65,4 77,2 +3,2
n-171 x N-132 54,8 74,1 58,9 -0,57
n-170 x N-196 54,8 56,2 64,7 +13,1
n-191 x 1n-196 55,0 56,2 61,4 +9,7
11-135x 11-196 80,7 56,2 76,1 +0,6
Nn-135 x N-178 80,7 74,8 70,0 -2,7
n-197 x N-171 56,6 54,8 66,5 +10,8
Nn-178 x N-208 74,8 60,1 64,2 -0,4
1-199 x 1-191 64,2 54,8 58,3 -0,2
11-210 x 1-168 61,0 55,8 61,8 +1,3
11-210 x 1N-129 61,0 59,0 57,1 -2,9
N-143 x N-178 388 74,8 54,6 -0,1
11-166 x J1-202 50,5 36,4 62,1 +1,2

lNMpumeyaHue: P;— mamepuHckas ¢popma; P> — omuyoeckasi gpopma

Note: P; — maternal form; P, — paternal form
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Puc.3. 'u6pud ozypuya F1 feHdu
Fig. 3. Cucumberhybrid F; Dendi

Cnepyet oTMETUTb, YTO BCe rMbpuaHble koMOuHauum ot
cKkpelwmnBaHmin ¢ otuosckon cgopmon J1-130 nposiBunu rete-
po3uc nNo 3aBA3blBaeMOCTM nnogoB 6e3  onbineHus.
mbpuaHble KOMOGMHaUMW OT CKpeLlMBaHWA C OTLLOBCKOW
dopmon J1-196. oTnmMyanucb JOMUHUPOBAHUEM U CBEPXAO-
MWHMPOBaHMEM NO NPU3HaKy napTeHokapnuu. B rubpuaHbix
KOMOMHaLMAX C y4acTUeM B Ka4eCTBE MaTEPUHCKOW hopMbl
J1-198 oTmeueH reteposuc no aToMmy npusHaky. OyeBugHo,
BbllleyKka3aHHble ¢opMbl ob6nagalT Xxopollen KoMOuHa-
LLIMOHHOWN CMOCOBHOCTBLIO MO NPU3HaKy 3aBA3bIBAEMOCTU MNI0-
[oB 6e3 onbineHus.

OTpuuaTtenbHoe OOMWHUPOBaHME U CBEPXAOMWHWPOBA-
Hue GbINn oTMeYeHbl B KOMBUHALUSAX C y4acTUEM B Ka4YecTBe
oTuoBckon copmbl J1-132.

Taknum o6pas3om, B cenekumm Ha napTeHOoKapnui B Kade-
CTBE OTL0BCKMX pOpM Hanbonee LenecoobpasHo MCMomb30-
BaTb J1-130, J1-196, B kayecTBe matepuHckon — J1-170, J1-198
n J1-197. Hanbonee nepcnekTMBHOW B KayecTBe OTLOBCKOW
dopmbl sBnsetca J1-171.

Mony4eHHble AaHHble COBMNaAaT C AaHHbIMU XXUBHULKOW
n lN'yceBon, YTO NapTeHokapnus rMépmMaoB orypua B NepBoM
NMOKONEHUN B 3HAYUTENBHOW CTENEHUN ONpedensaeTcs reHoTu-
namum UCXOOHbIX POpPM, UCMNONb30OBaHHbLIX B rmMbpuansauuu.
MposiBneHve napteHokapnuu y rmbpugos Fi MoxeT Bapb-
MpoBaTb OT MOJIOXWUTENBHOIO reTepo3mca 40 MPOMEXYTOou-
HOr0 YPOBHSA M Jaxe oTpuuaTenbHOro 4OMUHUpoBaHUA [25],
a B HalleM onbiTe, elle M oTpuuaTenbHoro reteposuca.B
Hawem onbiTe y 45 % rmbpugHbix KOMOMHAUWUA OTMEYeH
NOMOXUTENbHbIA reTEPO3UCHbIN 3D EKT NO ITOMY NpuU3Ha-
Ky, YTO yKasblBaeT Ha BO3MOXHOCTb CO34aHUsA TMOpPUAOHbIX
KombuHaumii ¢ 6onee BbICOKMM YPOBHEM NapTeHoKapnuu no
CpaBHEHUIO C poANTENbLCKUMU hbopmamu.

B rubpuaHbix kombunaumsax: J1-170 x J1-196 n N-197 x J1-
171 Habnwgancs camblil BbICOKUIA FeTEPO3UCHbIN 3 dekT
no crteneHu napteHokapnuu (hp=13,1 n hp=10,9 cooTtBeT-
CTBEHHO). Mo pe3ynbTaTam 2-x NeTHUX UCMbITAHUN rMbpua-
Has kombuHauusa J1-170 x N1-196 — 1 BblZenunace No ypo-

XKaNHOCTU U OPYIrUM XO3SINCTBEHHO MONEe3HbIM Npu3Hakam 1
Oblna nepefaHa Ha vcnbiTaHMe B [OCyAapCTBEHHYH KOMUC-
cuto Poccurickon degepaumm no UCObITAHUKD U OXpaHe
cenekuMoHHbix gocTtmxkeHun (Prby «OCCOPTKOMUC-
CWA») B 2023 rogy noa HasBaHueMm Fq OeHan (puc.3).

'mbpug F4 OeHan npegHasHaveH Ons BblpalMBaHUS B
BeCeHHUX Tennuuax. LleHHocTb rmbpuaa: BbIHOCNMBOCTbL K
nepenagam TemnepaTtyp; paHHeCnenocTb — Hayarno CbeM-
HoM cnenoctu Ha 43-47 CcyTKum nocrne MOfHbIX BCXOOOB;
BblCOKasi CTeMeHb MapTeHOKaprnuu; NOBbILIEHHAsA YCTOWYU-
BOCTb K HacTosiLLeh My4yHUCTOW poce. [Nnoabl aToro rubpuaa
KopoTkune, anuHon 9,5-11,0 cm, yacTto GyropyaTble, BepeTe-
HOBWOHOW POpMbl, TEMHO-3€MEHOW OKpacku 6e3 pucyHka,
BbICOKMX BKYCOBbIX KQ4eCTB.

3aknwyeHune

B ycnoBusx BeCEHHUX MMEHOYHbIX TENMUL, XECTKUN
oT6op cenekuMoHHbIX 06pas3LoB orypua no creneHu nap-
TeHoKkapnuu, B Te4eHuun 3-x neT, N03BONUM yNyYLIUTb 3TOT
npusHak B cpegHem Ha 10,3-17,1%, B 3aBUCUMOCTM OT
roga vuccnefoBaHWii U TEHOTUNOB M3y4YaeMblix 00pas3LoB.
Bbinu otobpanbl 3 nuHum (N1-132, J1-135, J1-161) xeHckoro
TUna uBeTeHUs, oTNNYaloLmnecs He TONbKO BbICOKOW CTe-
NeHblo NapTeHoKapnuu, HO U CTabUNbHOCTbLIO NPOSABIIEHUS
3TOro npusHaka no rogam.

BbigeneHbl rnbpuaHble kKoMOGuHauum, obGnapatowmue
Hanbonee BbICOKMM reTepo3ncHbIM 3 HEKTOM MO CTeneHun
napTeHokapnuu, No cpaBHEHUO C poanTenbCckumm popma-
mu. OgHa 13 aTux KoMOGuHauui, No pesynbTaTtam 2-x net-
Hel OLEHKN MO KOMMIEKCY XO3SWCTBEHHO MOMEe3HbIX Nnpu-
3HaKOB nepefaHa Ha wucnbiTaHne B [ocynapcTBEHHYH
komuccuio Poccunckon depepaunmm no UCNbITAHUIO WU
oxpaHe cenekuumoHHblx goctuxeHun (®Prey «FOCCOPT-
KOMNCCWA») B 2023 rogy nog HassaHuem Fqi [deHgun
(pnc.3). 31oT rMbpua BHecnu B FocyaapCTBEHHLI peecTp
CENEeKUNOHHbIX AOCTUXEHUN, AOMYLLIEHHbIX K UCNOMNb30Ba-
HUIO Ha Tepputopun PO ¢ 2025 roaa.
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Co3naHue cenekunoHHOro
Martepuana Tomarta ¢ reHamu
YCTOMYMBOCTH Ha OCHOBE
TIUHAW C QOYHKLMOHANBHOM
MYKCKOW CTEPUMBHOCTHH

PE3IOME

AxtyansHocTb. BbipawmBanue Tomata B KpacHogapckoM kpae B OTKPbLITOM rpyHTe Goree 3atpaTHo no
CpaBHEHUIO C Apyrumu pervoHamu. OOHON M3 OCHOBHBLIX MPUYMH SIBNSETCA AOPOrOCTOAWAs CUcCTEMA
3alLmThI OT GonesHel, KoTopble LWMPOKO pacnpocTpaHEHHbIX Ha Tomare. Hanbonee onacHbIMu 3a6oneBa-
HUAMM ABnAtoTCA hUTOhTOPO3, anbTepHapHOo3 U thy3apuo3, B roAbl ANUGUTOTUSA NOTEPM Ypoxas NnofoB
moryT gocturatb A0 90%. [JaHHble 3a6oneBaHMs BbI3bIBAKOTCA NAaTOreHHbIMU rpubaMm U 0oMULIETaMK.
CambIM 3thheKTMBHBIM CIOCOGOM 60pLOLI C HUMM AIBNSIETCA CO3LaHNe BbICOKO TONEPaHTHBLIX TMOPUAOB.
OcobeHHo 310 akTyanbHo Ans tora Poccuu, rae norogHble YCrnoBus ABNSKOTCA GnaronpusiTHLIMKM Ans pas-
BUTUA GOMNe3Hel U CTPeCCOBas Harpyska Ha pacTeHnsi MakcUMarbHa.

Llens nccnepoBanus. Co3patb ceneKUMOHHbIA Matepuan Tomata (Soldnum lycopérsicum) pasnu4Horo
HanpaBneHWsi UCIONL30BaHNA Ha 6a3e NUHMI € (hYHKLMOHANBLHON MYXCKOW CTEPUNBHOCTLIO C reHamu
YCTONYMBOCTM K HauGornee BpeAOHOCHLIM 3a60neBaHUsAM

Marepmanki n metoael. C 2018 ropa B oTAene OBOLLEBOACTBA HayaTa paboTa No BBEAEGHMIO B TMHWM C NpU-
3HaKOM (DYHKLMOHANbLHOM MYyXCKOW CTEPUNBHOCTM Pa3NnYHOrO LIENeBOro HasHauyeHWs reHeTUYecKoro
maTepuana ot [JOHOpOB, 0bnajaloLyx reHaM1 YCTOWYMBOCTY K natoreHam: putodroposy, hysapmosy u
anbTepHapuo3y. B cenexunoHHol paGoTe Ucnonb30Banu MeToAbl Knaccuyeckoii cenekuuu. Ha nepsom
aJTane naeHTMMUMPOBaHLI reHbl Ph-3, I-2 u Asc, obecneuuBaroLye YCTOWYMBOCTL K 3TUM 3a00NeBaHNAM
B CENEKLMOHHOM MaTepuane, umetolemcs B otaene osoweoactsa ®IBIY «®HL pucar. B 2023 ropy
npoBefeH aHanu3 188 MHOpeAHbIX IMHWIA Ha HanMyKe 1 annenbHoe COCTOSIHNE FeHOB YCTOMYMBOCTM K MO
metopy Murray and Thompson.

PesynbTarbl. Mo pesynbTatam UcCreaoBaHUS BblAeneH CENEeKLUMOHHbIN MaTepuar, 0651aaatoLLmin reHamm
YCTONYMBOCTM K NaToreHaMm, paGota no oLieHKke koToporo byaeT npogomkeHa. Cpeau CTepurbHbIX TUHWA
4 obpasua (101-2, 104-2, 106-1 u 107-2) obnagaroT reHamu ycTonuuBocTH K coutocptopo3y (Ph3), 2 obpasua
(100-2 n 124-6) - k cpy3apuosHomy yBsipanmio (I-2) u 4 obpasua (91-1, 101-2, 105-1, 106-1) k anbTepHapuo3y
(Asc), cpeay NUHMIA-ONBINUTENEN FeHaMK YCTOWYMBOCTY K dhmTochTopo3y obnagatot obpasubl: 127-3, 129-
4,137-5, 140-1; k cpy3apmoay: 127-3, 99-5, 137-5; k anbTepHapuo3sy: 94-5, 92-3 n 95-2. 4 06pa3uia MmeroT kKom-
nnekc reHoB ycronunoctu — ®MC-nunmm: 101-2, 106-1 (Asc, Ph3); nuHuu-onbinutenu: 127-3 u 137-5 (I-2,
Ph3). BblgeneHHble IUHUM pasnuyatoTcs no chopme, Macce U okpacke Niogos.

KINOYEBBIE CIOBA:

TOMaT, NNUHUSA, CENEKUMOHHbIA MaTepuar, YCTOMYMBOCTb, (PYHKUMOHANbHAs MYXCKasi CTEepPUNbHOCTb,
cenekums

Q08

BY NC

Creation of tomato breeding
material with resistance genes based on
lines with functional male sterility

ABSTRACT

Relevance. Growing tomatoes in the Krasnodar Territory in the open ground is more expensive compared
to other regions. One of the main reasons is the expensive system of protection against diseases that are
widespread on tomatoes. The most dangerous diseases are late blight, alternariasis and fusariasis, during
epiphytotic years, fruit yield losses can reach up to 90%. These diseases are caused by pathogenic fungi
and oomycetes. The most effective way to combat them is to create highly tolerant hybrids. This is espe-
cially true for the south of Russia, where weather conditions are favorable for the development of diseases
and the stress load on plants is maximum

The purpose of the study. To create a tomato breeding material (Solanum lycopérsicum) of various uses
based on lines with functional male sterility with genes of resistance to the most harmful diseases
Materials and methods. Since 2018, the Department of Horticulture has begun work on introducing various
target names of genetic material from donors with pathogen resistance genes: late blight, fusarium and
alternariasis into the line with a statement on functional male sterility. The methods of classical breeding
were used in the breeding work. At the first stage, the Ph-3, I-2 and Asc genes were identified, providing
resistance to these diseases in the breeding material available in the department of horticulture of the
Federal State Budgetary Institution "FNC Ris". In 2023, 188 inbred lines were analyzed for the presence and
allelic location of resistance genes to the Murray and Thompson method.

Results. According to the results of the study, breeding material with genes of resistance to pathogens has
been identified, the work on the evaluation of which will continue. Among the sterile lines, 4 samples (101-
2, 104-2, 106-1 and 107-2) have genes for resistance to late blight (Ph3), 2 samples (100-2 and 124-6) - to
fusarium wilt (-2) and 4 samples (91-1, 101-2, 105-1, 106-1) to alternariasis (Asc), among the lines-pollina-
tors have genes of resistance to late blight in samples: 127-3, 129-4, 137-5, 140-1; to fusarium: 127-3, 99-5,
137-5; to alternariasis: 94-5, 92-3 and 95-2. 4 samples have a complex of resistance genes — FMS lines: 101-
2,106-1 (Asc, Ph3); pollinator lines: 127-3 and 137-5 (-2, Ph3). The highlighted lines differ in shape, weight
and color of the fruits

KEYWORDS:

tomato, line, breeding material, resistant, functional male sterility, selection
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BeBeneHune
Cpe/:wl OBOLUHbIX KynbTyp Haubonee nonynsipHOn B
Poccun asnsaetcs tomat. Nnoabl TomaTa BCECTOPOH-
He MCMonb3ylTCA B KyNMHapum u Ha nepepabaTbiBakoLlmx
npeanpuaTnax. M3-3a nonynsapHoOCTM KynbTypbl U LUMPOKOTO
CreKkTpa MCnonb3oBaHWs TOMaThl BbIpalLMBAOT KakK KpynHble
arpoKoMMIeKChbl, Tak U [a4YHUKM Ha CBOWUX npuycanebHbIX
yyacTtkax [1]. B KpacHogapckom kpae ToMaTt nopaxaeT MHO-
XecTBO GonesHel, BbI3BaHHbIX BUpycamu, 6aktepuamu, rpu-
6amn 1 oomuuetamu [2]. Cpeaun pacnpocTpaHeHHbIX 6omnes-
Hen, noBpexaallmnx ToMaT Ha BCex CTagusx Beretauuu
Haubonee onacHbl Fusarium oxysporum var. lycopersici,
Bbi3blBawOWMn  pysapnosHoe yBagaHue, Phytophtora
infestans Mont. de Bary, BbI3biBalowWwuii 3abonesaHne urto-
dTOpo3 n Alternaria alternata var. lycopersici, Bo36yauTtenb
anbTepHapuo3sa. [NoaTomMy, Hapsay C BbICOKMMW MoKasaTensi-
MU XO3SIMCTBEHHO-LEHHbIX MPU3HAKOB, HEOOGXOAMMO MOBbI-
LEeHNe YCTONYNBOCTU CEMEKUMOHHbIX AOCTUXEHUI K Hanbo-
nee BpefoOHOCHbIM 3ab60neBaHUAM.

B toXHbIX permoHax Poccun cdutodTOopo3 BCTpeyaeTcs
NOBCEMECTHO, XOTA UHTEHCUBHOCTb €ro NposiBlieHNs B pas-
Hble rogbl HeoAMHaKoBa M B OCHOBHOM onpefensercd
NOroAHbIMU YCIOBUSIMU, YCTOMYMBOCTbIO COPTOB U paco-
BbIM COCTaBOM Nonynsuum natoreHoB. Bo3byautens duto-
dTOpo3a oTNMyaeTCcsa He TONMbKO BbLICOKOW BpenoHOC-
HOCTbIO, HO U CWUITbHOW M3MEHYMBOCTbIO, Brarogaps KoTo-
pon OH ObICTPO NpeogoneBaeT YCTOWYMBOCTb COPTOB W
3awmnTHoe Agencteue pyHruumpos [3]. K HacToswemy Bpe-
MEHV y TOMaTa HangeH psag reHoB BepTUKAINbHOW yCTONYU-
BocTu. [eH Ph-1 (xpomocoma 7) — LOMWHAHTHbIN reH obec-
ne4ymBaeT yCTOMYMBOCTb K pace TO M HECKONbKUM M30ns-
Tam pacbl T1. l'eH Ph-2 (xpomocoma 10) HenonHo-goMu-
HaHTHbLIN reH, obecneynmBaeT 4YacTUYHYK YCTOMYUBOCTb K
HEeCKONbKMM mn3onstam pacbl T1, 3amennsdeT, HO He ocTa-
HaBnuBaeT nporpeccupoBaHne 3aboneBaHuda. en (Ph-3)
(xpomocoma 9) obecneymBaeT HEMONHYI AOMUHUPYHOLLYIO
YCTOMYMBOCTb K LUMPOKOMY cnekTpy usonsatoB Phytophtora
infestans TomaTtoB, B TOM ynucne u k Tem, KOTopble Npeoo-
nesatT Ph-1 n Ph-2 rensbl [4, 5, 6,7].

Takxe cepbesHbli Bpej nocajkam TomaTa NnpuyuHsaeT
anbTepHapuos. MaToreH nopaxaeT BCe Haf3eMHble YacTu
pacTeHusi, ero MOXHO uAeHTuduuMpoBaTb MO TEMHO-
KOPUYHEBBIM MNATHAM C KOHLEHTPUYECKMMMU KONbLaMU.
BrbipabaTtbiBaeMbln 60ne3HETBOPHbLIM rpnbom ALL-TOKCKMH
pacnpocTpaHsaeTCcs B TKAHAX pacTeHus, NPUBOAUT K HEKPO-
3y TKaHb NucTa, onosiceiBaeT ctebenb 1 obpasyeT cHavana
cepble, a 3aTeM BAaBMEHHblE KOHLEHTpUYECKUEe Kpyrn Ha
nnogax [8, 9]. doxan, opoLlleHne N Hannyme poc, ABMASAT-
ca GnaronpuATHbIMKM akTopamu ANs pacnpocTpaHeHus
3abonesaHua [10]. B uccnegoBaHMAX BUAOBOrO cocTaBa
BO3OyaMTenen anbTepHapuosa TomaTa, BbIAENST Tpwu
Bupa: A. alternata, A. solani wn A. Infectoria. B
KpacHopmapckom kpae oTmevaeTcsd pacnpocTpaHeHue Buaa
A. Alternata [11]. I3 nuTepaTypHbIX NCTOYHMKOB U3BECTHO,
4yTo 3a yctomumBocTb K A. Alternata Ha TomaTe oTBevaeTt
reH Asc, KOTOpbI/A pacnonaraeTcs Ha AIMHHOM NneYye Xpo-
Mocombl 3 TomaTta [12].

dysapuosHoe yBsagaHue, BO3OyauTenb KOTOPOro rpub
pona Fusarium, sBnsetca onacHbiM 3aboneBaHMeM Ha
KynbType TomaTa, Kak B OTKPbITOM, Tak U 3aKpbITOM FPyHTE.
OTOT NoYBEHHbIN rpnb BbI3bIBaeT y ToMata 6onesHb yBaga-
HUSA, KOTopas MoXeT npmuBecTu Kk notepe 6onee 30% ypo-
Xad. Ha pacTteHusix GomnesHb NposiBNsieTCA B 3aJepXKe
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pocTa U pasBUTUA, MOXENTEHUU, NpexaeBpeMEHHOM ona-
OEHUN HUXHUX NUCTbEB, @ TakXke JanbHenWwuM yBsgaHuem
n rmbenblo pacTeHun.

B HacTosuwee BpemsaA uaeHTMHUUMPOBAHbLI TpWU pachbl
Fusarium oxysporium f. sp. lycopersici y Tomata. B Poccun
Obln BbISIBMEHbI ABE pacbl, HO HaHOCUT CYLLECTBEHHbIN
ywep6 (6onee 90%) paca 1, B eAMHUYHBIX XO03AMWCTBaX
BcTpeyvaeTca paca 2 [13]. KoHTponupyloT yCTOMYMBOCTb K
dysapunosy renbl /; [-2; 1-3. Hryen T.J1. (2015) ycTtaHoBUn,
YTO MNPUMEHEHWE MONEKYNAPHbIX MapKepoB COKpaliaeT
npouecc cenekuun nytem otbopa yCTONYNBBIX TEHOTUMOB K
dys3apuo3dy TOomMata W peKoMeHAoBanu MCMnonb3oBaTb
NWHUKM ToMmaTa, cofepxaliue reH |-2 B COCTOSAHUM roMO3u-
rotol [14].

B HacTosiee Bpems caMbiM pacnpoCTpaHeHHbIM CMOCo-
6om 6opbObI C 3TMMU 3aboneBaHNAMM ABNAETCHA NpUMeHe-
HUEe XUMWYEeCKUX npenapaTtoB. [Na CHMUXEHNS BPeJOHOCHO-
CTW NaTOreHOB Ha pblHKe MpeAcTaBrneHo 6onbloe Konmye-
cTBO ¢yHruumgos [15]. Ho ux npumeHeHue He Bcerga
rapaHTupyet 3ddeKkTMBHYO 3awuTy. [M03TOMY BaXHbIM
SBMNSieTCA BHEeApPEHWe B NPOM3BOACTBO COPTOB M rubpuaos
TomaTa, obnagawLwmx yCTONYMBOCTbK K pacrnpoCTpaHeH-
HbiM 3aboneBaHusM. B cBA3u ¢ 9TMM, cenekunoHHasa pabo-
Ta B 3TOM HanpaBfeHun 9BNAeTCs akTyalbHON.

[MepcnekTMBHBIM OCTaeTcsa HanpaBneHue Cenekunm cop-
TOB TOMaTOB pasfM4yHOro LENeBOro HasHavyeHus.
PasnunyaloT Heckonbko rpynn: canaTtHble copTa (ynotpeb-
NS0T Kak B CBEXEM BUAE, Tak U UCMONb3YKT AN NPUroToB-
NneHus TOMaTHOro coka); KOHCEepBHble copTa (MpUroAHbl
Ons LenbHONNOAHOW KOHCcepBauuu U ApyrMx BUOOB nepe-
paboTku). BaxxHbIM NpU3HakoM y COpTOB, NMPUTrOAHBIX K yMo-
TpebneHno B CBeXeM BUAE SABMSETCH BbICOKME BKYCOBbIE
KayecTBa, KOTOpble OMpPefenslTCs CaxapOKUCIOTHbIM
KO3 PULMEHTOM, a Y COPTOB KOHCEPBHOIO HanpaBneHus —
BbICOKOE COepXaHne Cyxoro BewecTBa v NNOTHOCTb MSAKO-
™ [16].

Cpean npodeccumoHanoB u nwbutenen cyuecTsyeT
noTpebHOCTbL B copTax C NNogammn pasHown popmbl, okpac-
KM 1 pa3MepoB, OT CaMbIX MEeNKMX (4eppu) Ao KpynHonmoa-
HbIX (Bud), OT NMOCKOOKPYrMbIX U CIMBOBUAHBIX A0 Mepue-
BUOHbIX U CepALEeBUAHbIX, OT XENTO-OpaHXeBOW OKpacku
[0 ManuHoBsol. ®opMa nnofa — BaXkHbI MPU3HaK y COPTOB,
npegHasHavyeHHbIX AN LenbHOMMOAHOrO0 KOHCEepBMPOBa-
HusA. [Ina 3Ton Luenu noaAxXoAaT copTa C MENKUMU U CPeaHu-
MW nfiogamMun, OKPYriion, oBanbHOW U CIIMBOBUAHOW (DOPMbI.
CoyeTaHusa Takmx pa3MepoB U OpPM NAOLOB MO3BONSAKT
YBENWYNTb MacCOBYIO AOJI0 NPoAyKTa B KOHCEpPBaX.

Haunbonee BocTpeboBaHbl Ha pbIHKE reTePO3NCHbIE TNG-
puabl, NpeBoCXoaslne fMMHEeNHbIe copTa MO MHOTMM Moka-
3atenam. CosgaHue rubpugos, nyTem OnbiNeHUs npeaBa-
pUTENbHO KacTPUPOBaHHbIX BYTOHOB — TpyAo3aTpaTHbIN U
ponrmi npouecc. ObGneryaet 3Ty 3apjavy BBeJeHUe B
CeneKkuMOHHbIN NpoLecc NUHUA C (PYHKLMOHANBHOW MYX-
ckon ctepunbHocTbio (PMC), KOTOpble MPOM3BOAST XKU3HE-
CMOCOOHYI0 NbINbLy, HO ABMSAKTCA CTEPUIIbHBIMU NO Mexa-
HUYECKMM npuynHam. mbpuansaums Takmx CTepUnbHbIX
NMWUHUIA MPOBOAUTCHA Flerye u nNoyTu B ABa pasa ObicTpee,
yeM ¢epTunbHbiX. M03TOMYy OAHMM U3 NEPCNEeKTUBHbIX
HanpaeneHun cenekuum TomatoB B ®IBHY «®HL|, puca»
saBnseTca co3gaHue nuHu ¢ PMC, HecywmMx reHbl YCTON-
YMBOCTU K OCHOBHbIM 3aboneBaHusam tora Poccun n co3pa-
HME Ha WX OCHOBE reTepo3UCHbIX TMOPMAOB Pas3nUYHOro
LeneBoro HanpaBneHus.
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Lenb uccnegoBaHumn

Cos3paHune cenekuMoHHOro Matepuana TomaTta pasnuy-
HOro HanpaBfeHuUsi C reHamu yCTOMYMBOCTU K anbTepHa-
puo3sy, dysapnosy u putodTopo3y nyTem BHYTPUBUAOBOM
rmbpuansaumm Ha 6ase NUHWIA C PYHKLMOHANBHON MYyX-
CKOW CTEPUITBHOCTbIO.

MaTepuanbl 1 MeToAbl.

WccnepoBaHnsa npoBoavnm B nabopaTopHbIX YCIOBUAX,
CenekUMOHHON MMIEHOYHOW Tennuue u Kamepe WCKycC-
cTBeHHoOro knumarta ®reHY «®HL, puca». Matepnanom
ONS uccnefoBaHUN CIYXWUNW CTEPUIbHbIE NMHUKW TOMaTa,
KONMNEeKUMOHHBIN, CENEKUNOHHBIA MaTepuan, copTa, rmbpu-
aobl cenekumn OSIrbHY «®HL puca» wn  konnekumm
depepanbHoro nuccrnefoBaTenbCcKoro LeHTpa
"BcepoCcCMMCKUI MHCTUTYT FreHeTUYEeCKNUX pecypcoB pacTe-
HUM um. H.N. Baswunoea". B cenekunmoHHoi paboTte
Mcnonb3oBany MeToAbl KNacCU4ecKon cenekumm Ha OCHO-
BE pe3ynbTaToB MOMEKYNSAPHO-TEHEeTUYECKOro aHanuaa.

MonekynsapHo-reHeTu4yecknn aHanu3 obpasLoB NPoOBO-
aouncsa B nabopatopum MHOPMALMOHHBLIX, LUGPPOBBLIX ©
6uotexHonorun ®reHY «dHL puca». MonekynsapHo-
reHeTM4YeCcknn aHanus nposoguncsa npu nomowwun MUP c
MNCcnonb3oBaHUEM SCAR 7 SNP-mapkepoB.
MaoeHTndukauma reHa ycTonunmBocTn K putodTtoposy Ph3
npoBoaunacb C wuUcnonb3oBaHnem wmapkepa R2M1S.
Hann4yne reHa ycTon4ynmBocTu K py3apno3HOMY YyBAOAHWUIO
12 onpefenanock ¢ UCNOMb30OBaHMEM NMpanMepHon napsol /-
2/5, reHa yCTOWYMBOCTM K anbTepHapuo3y Asc — C NOMO-
wbto Habopa SSR-mapkepa 0022+0181 un 0022+1170.
OnekTpodopeTnyeckoe pasferieHne MnpoAyKTOB aMniu-
dukauum nposogunock npu 200 B B TeueHne 3 4B 8 %
MAAT rene. [17,18,19]. Ansa MonekynspHO-reHeTu4eckoro
aHanusa OHK Bbigensncs obpasel TkaHW M3 cBexecpe-
3aHHOM YacTy NMUCTOBOW MNACTMHKU pacTeHui TomaTa Ha
ctagun 4-5 nuctbeB metogom CTAB ¢ mogudukaumsamm
[20, 21].

Ha ocHoBe nony4veHHbix B 2022 rogy pe3ynbTaToB 6bin
CO3[aH HOBbIV CeneKkLMOHHbIN MaTepuan nytem rubpugu-
3aUumn CTEPUIbHBIX NIMHUIA C OHOPaMu FEHOB YCTONYUBO-
ctu 1-2, Asc n Ph3 us konnekunn BNPa B kamepe uckyc-
CTBEHHOrO0 KIiMMaTa B OCeHHe-3uMHui nepuon. OTbop
CTEpPUIbHbLIX pacTeHW U3 paclennsawLerocs rmépungHoro
NoKOMNeHWs NPOBOAUNK B NMUTOMHUKe rmbpuamsauumm, pas-
MellalLencs B NNeHOYHOW BECeHHeN He oTannvMBaemomn
Tennuue ¢ 60KOBOW N KOHbKOBOW BEHTUNALUEN.

Pe3ynbTatbl 1 06CcyXaeHus

C 2015 roga B cenekyMoHHOM MUTOMHMKE NPOBOAUITUCH
paboTbl MO CO34aHWUID N W3YHEHUID HOBBLIX CTEPUIBbHbIX
NUHWIA ToMaTa ANSA OTKPbITOro rpyHta. Ha ocHoBe maTte-
PUHCKUX WUCXOAHbIX (POpM C (PYHKLMOHANbHON MY>XCKOWM
CTEPUIBHOCTbLI0 NONYyAeTEPMUHAHTHOIO TUMa pocTa U HU3-
KOpOoCnbIX AOHOPOB ObINM co3gaHbl rMbpuabl, obnagato-
e LenbiM psaoM MoJie3HbliX X039MCTBEHHO-LEHHbIX NPU-
3HaKOB.

N3 pacwennsawowmxca nonynauun rmbpugos Fz n Fs
nyTem wuHAuMBMAyanbHoro oTtbopa nonyyYyeHbl HOBbIE
GOopMbl pPasfIMYHOr0O HasHa4eHus, oTnuvyarumecs no
okpacke u ¢opme nnoga, obnagarwme npusHakom PMC
M afanTUBHbIX K YCNOBUAM BO34enNbiBaHUS.

C 2018 ropga B oTaene HavyaTa paboTa no BBeAEHUIO B
CeneKkUMOHHbIN MNpoLecc reHeTUYeckoro martepuana oT

[OHOpOB, obnagakwwWwmnx reHamm yCTOMYMBOCTU K naTore-
HaMm: uTodToposy (Ph), dpysapunosy (/-2) n anbTepHapuo-
3y (Asc). YckopeHue mnpouecca cO3[aHus YCTOWYMBOro
CENeKUNOHHOro MaTepuarna BO3MOXHO MpW MPUMEHEHUN
COBpPEMEHHbIX METOAOB, B YaCTHOCTU MOIEKYNSIpPHOro
MapKknpoBaHusa. Hago oTMeTWUTb, YTO AaHHble nNoaxoabl B
HalweM oTAerne NpMMEHEHbl HAa TOMaTe BNepBble, C Lenbio
CcO3[jaHusa yCTOMYMBOrO MCXOOQHOro mMartepuana, kak cTe-
PUNbHBIX NTUHUA, TakK U NMUHUN-ONbINUTENEN, KOTOPbLIV Nna-
HUpyeTCs BKMIOYNTb B AaNbHEWLEM B CENeKLMOHHbIN Mpo-
uecc.

BoBneyeHne nuHWA C OYHKLUMOHANbHOW MYXXCKOW CTe-
PUNBHOCTLIO C 3aJaHHbIMW MapaMeTpamu yCTOMYMBOCTM K
6one3HsM M aganTUBHOCTBLIO K YCMOBMAM BblpallMBaHUs B
npouecc rmbpugmsaumm no3BonseT co3gaBaTb BbICOKOMNPO-
OYKTUBHbIE reTepo3ucHble rmbpunabl, CocobHbIe KOHKYpUpO-
BaTb C 3apybeXHbIMU 1 OTEYECTBEHHbBIMU aHanoramu.

Ona co3gaHUst reHeTUYecKM YUCTbIX TOMO3UTOTHbIX
MaTEPUHCKMX U OTLOBCKUX (POPM C reHamu yCTOWYMBOCTHU
nposenu psag MHOpeaHbIX CKpeLnBaHUn NMHUIA, UMEKLLNX
reHol uHTtepeca. OOHOBpPEMEHHO MNPOBOAUNUCHE OTOOPLI
NUHENHOro MaTtepuana Mo Hanmuyul Uu annenbHoMy
COCTOSIHUIO UHTepecytowero reHa. [1ns aToro COBMeCTHO C
nabopaTtopunen MHPOPMALMOHHBLIX, LNPPOBBLIX U GuoTex-
Honorui nposenu aHanu3 AHK ®OMC-nuHMn n oTUOBCKMX
dopm. CenekuymoHHbIn NMUTOMHUK PMC — NUHUIA U NUHURA-
onbinutenen 6bin npeactaBneH 188 ob6pasyamu. B
pesynbTate MWCCNefOBaHWUIA BbIMOMIHEH CKPUHWUHI cenek-
LMOHHbIX 0O6pa3LoB Ha Hann4ne B UX reHoTMnax LeneBbiX
reHOB YCTOWYMBOCTM K anbTepHapuosy, dysapuo3dy wu
cduTopToposy [18,19].

[Mo nTory nonyyeH cenekuMOHHbIA MaTepuarn, KOTOpbIN
oueHeH no bnomeTpuyeckmm nokasaTtenam. Bce Boigenus-
lwnecs NUHUU MMENU XOPOLYK Harpysky nnogamu.
PaboTa no oueHke NepcnekTMBHOrO MaTepuana c reHamu
ycTonymBocTu OyaeTt npojomxkeHa, B ToOM 4ucne bypert
haHa deHoTunmyeckass oLueHKa M oueHKa KOMOMHaLMOH-
HOM cNOCOBHOCTM NO NPOAYKTUBHOCTM.

Bce reHoTUNbl 3HAYUTENBHO pasnuyanucb Kak no pas-
Mepy, Tak no c¢opme u okpacke nnogos. N3 Tabnuubl 1
BUAHO, 4TO Cpeau CTepurnbHbIX JUHUA canaTHoro
HasHa4vyeHus (106-1 n 107-2) nmenu KpynHble NNoAbl Kpac-
HOW W ManuvHOBOW OKpacKu, NIOCKOOKPYrnon 1 OKpyrinom
dopmbl. JIuHMm yHnBepcanbHoro HasHadyenus (101-2, 104-
2, 124-6) - nnogbl maccou go 100 rpaMmm, NNOCKOOKPYron
N OKpYrnon opmbl, KpACHOW OKpacku, NpUrogHble Kak ang
notpebrneHus B cBexem Buae, Tak n onsa nepepaboTkn Ha
TomaTonpoaykTtbl. O6pasubl 91-1, 100-2 n 105-1 xapakTte-
pusoBanucb menkumu nnogamm (50-70 r) okpyrrmon wu
Ky6oBuaHOM OpMbI, YTO AenaeT UX NPUTOAHbLIMW ANA
LenbHONMOAHOrO KOHCEPBUPOBaHWA M nepepaboTknm Ha
TOMaTonpoOAYKTHI.

OTCcyTCTBME COYNEHEHMUS NMOOOHOXKM y ob6pasyoB 91-
1, 105-1, 107-2 n 124-6 KOCBEHHO yKa3biBaeT Ha BO3MOX-
HOCTb MCMONb30BaHWA WX B KayeCTBE PELUUNUEHTOB Mpwu
cenekuuMm Ha CcoKpalieHue konmyectBa cbopoB wnu
MalUMHHY Y6OopKy.

Mo pesynbTaTtam lNUP-aHann3a cTepuiibHbIX AUHUA 4
obpasua (101-2, 104-2, 106-1 n 107-2) obnagatT reHamm
yCcTONn4YmBOCTM K putodToposy (Ph3), 2 obpasua (100-2 un
124-6) — k dpysapuosHomy yBagaHuto (I-2) n 4 obpasua
(91-1, 101-2, 105-1, 106-1) k anbTepHapuo3dy (Asc)
[18,19].
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Ta6bnuya 1. Xapakmepucmuka ebiOesIeHHbIX CMepunbHbIX 06pa3yoe momama
Table 1. Characteristics of isolated sterile tomato samples

XapaKTepVICTMKa nnonoB

e ol R L
sgzngrno dopma Okpacka
91-1 50-70 oKkpyrnas XernTo-3eneHas Asc 80,1 OTCYTCTBYET
100-2 50-70 oKkpyrnas KpacHas -2 80,4 nmeeTcst
101-2 90-100 MNMOCKo-oKpyrnas KpacHast Asc, Ph3 78,8 nveetcs
104-2 90-100 okpyrnas KpacHas Ph3 79,6 nmeeTcst
105-1 70-80 ky6oBuaHas xenras Asc OTCYTCTBYET
106-1 110-120 MnoCKO-oKpyrras KpacHas Asc, Ph3 56,7 nmeeTcst
107-2 120-130 okpyrnas ManHOBbIN Ph3 58,1 OTCyTCTBYET
124-6 90-100 okpyrnas KpacHas -2 79,1 OTCYTCTBYET
Cpeaon depTunbHbiX nNWHMA o6pasubl canaTHOro Cpeau nuHun-onbinutTenen no pesdynstatam lNLP-aHa-

HasHa4vyeHusa (137-5 n 140-1) nmetoT nnogbl Po30BO-Manu-
HOBOW OKpacku, CepAaueBMAHOMW U MIIOCKOOKPYrnown
dopmbl. O6pasubl YHMBEpPCANbHOrO Ha3HaveHusa 127-3 un
129-4 - cpegHue nnogasbl (80-100r) cepaueBngHon opmebl
KpacHou okpacku. O6pasubl 94-5, 99-5, 92-3 n 95-2
XapaKkTepusylTcsa MenKMMK MnoAamMu OKPYrron dopmebl
KEeNnTOM N KpacHOM OKPaCKM C MIIOTHON MSAKOTBIO U KOXU-
uen, nogxoaswune ANS UeNbHONMOAHOrO KOHCEepBMpOBa-
Hua (Tabn. 2). llunum 94-5, 99-5 n 92-3 umelT NpusHak
HECOYNIEHEHHOW MITOAOHOXKN.

nu3a reHamy ycTOMYMBOCTM K dutodTopo3y obnaganu
obpasubl: 127-3, 129-4, 137-5, 140-1; k dy3apuosy: 127-
3, 99-5, 137-5; k anbTepHapunosy: 94-5, 92-3 n 95-2

JInHn yHUBEpCanbHOro M KOHCEPBHOIO HamnpaBneHus
XapaKkTepusylTca APYXHbIM co3peBaHMeM nnonos (78,3-
82,9%), a NnMHMM canaTHOro HanpaBNeHUa — PacTAHYTbIM
(55,6-58,1%). Bce BbigenuBlIMECS NUHUM OTHOCATCS K
pacTeHWsIM 4eTEPMUHAHTHOrO Tuna, MMeKT XopoLwo o6nu-
CTBEHHbINA KYCT, NPeAOXPaHALWUA NNoAbl OT COMHEYHbIX
OXOrOB.

Tabnuya 2. Xapakmepucmuka eblOe/leHHbIX JTUHUl-onbiTumesnel momama
Table 2. Characteristics of selected tomato pollinator lines

XapakTepucTuka nnonoBs

O6pazey Hanuuue reHa ﬂpy)KHOCTbo Hanunuue
CETL R GO wopua oxpacka yCTOWYUBOCTHN co3peBaHusA, % couneHeHus
macce, ©

127-3 80-90 cepAueBugHas KpacHas I-2, Ph3 78,5 nmeetcs
129-4 90-100 cepauesugHas KpacHast Ph3 78,3 nveetcs
94-5 50-70 okpyrnas xenrtas Asc 82,6 OTCyTCTBYET
99-5 70-90 oKkpyrnas KpacHast I-2 81,4 OTCyTCTBYET
137-5 100-110 cepaueBunaHas po3oBast I-2, Ph3 55,6 nveetcst
140-1 100-120 MNMoCKO-0OKpyrnas MafMHoBas Ph3 57,0 nmeercs
92-3 40-50 oKkpyrnas xenrtas Asc 82,9 OTCYTCTBYET
95-2 50-70 oKkpyrnas KpacHasi Asc 82,5 nveetcs
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BbiBOAbI
B pesynbTaTe HayuyHbIX uccregoBaHWW npoBefeH
CKPUHWHT MMelLWeroca ceriekKUMoHHOro martepuana

TomaTta B oTAene osouweBoacTea. Mo pesynbtatam OHK-
aHanm3a 1 No KOMMMeKCY XO035AMCTBEHHO-LEHHbIX NPU3Ha-
KOB BblAeneHbl reHOTUMbI, UMELLNE pa3nMyHoe LueneBsoe
HanpaBneHune (canaTHble, yHMBepcamnbHble W KOHCEpPB-
Hble) U TOMO3UIOTHOE COCTOsAHMEe reHoB Asc, Ph3 n [-2,
KOHTPONUPYKLWNX BbICOKYID TONMNEPaHTHOCTb K anbTep-
Hapuo3sy, putodTopo3y n dysapuody. Cpeau crepunb-
HbIX NMUHMA 4 obpasua (101-2, 104-2, 106-1 n 107-2)
obrnapatlT reHamu yctonumBocTu kK putodToposy (Ph3),
2 obpasua (100-2 n 124-6) — k cbysaprmo3Homy yBsiJaHUo
(/-2) n 4 obpasua (91-1, 101-2, 105-1, 106-1) k anbTep-
Hapuo3sy (Asc), cpean NMUHUN-ONbINUTENEN FreHaMun yCToMn-
YymBoCcTU K uTodTopo3dy obnagatwT obpasuybi: 127-3,
129-4, 137-5, 140-1; k cpysapuosy: 127-3, 99-5, 137-5; «
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KoMnnekcHbI nogxon

K aHanu3y nepcneKkTMBHOMO
CENeKLIMOHHOro MaTepuana
KapToens B YCOBUAX
Omckon obrnacTu

PE3IOME

AkTyansHocTb. KomnnekcHble MeToAbl noneBbix aHanu3oB u MNLP-auarHocTuku y coptoobpas-
LioB KapToghens no3BONAKT OLIEHUTL FEHOTUMBI, NOAXOAALLUE ANA CeNeKLMN B 30He 3anagHon
Cubupu. B paboTe npepcraBneHbl pe3ynbTaTbl U3Yy4YeHUSs, KOTOPbIe BbINONHeHbl B ®IBHY
«OMCKuiA arpapHbIii Hay4HbI LeHTp» B 2021-2023 ropax. Llenb uccnepgoBaHus — npoBecTy
MHTErpanbHy0 OLEHKY C MOMOLLbI0 TabopaToOpPHOM U NoneBoW AWarHOCTUKU ANSA BbIABNEHUSA
copToo6pa3LoB kapTodens ¢ KOMNNEKCOM X0351MCTBEHHO-NOMNE3HbIX NPU3HAKOB.

Matepuan n metoguka. B onbiTax usyvanacb kKonnekuus u3 23 obpasuoB kapTodens.
TexHonorua BblpalMBaHUA — NPUHATaA AnA 30HbI. MpeawecTBeHHUK — ApoBas MnlweHuua.
HabniogeHus n y4éTbl npoBoAunucb B cooTBeTcTBMM ¢ «MeToauyeckue pekomeHAaLum
BHUUKX», «<MeToanyeckue pekoMeHgauum no cneynanm3vpoBaHHON OLEHKe COPTOB KapTo-
tensa» u «MNepenoBbie MeToAbI AUArHOCTUKN NaToreHoB kapTodensy. CtatuctTuyeckas obpa-
0oTka maHHbIX npoBogunacb no metoauke B.A. [locnexosa. OnpepeneHne copepxaHus
Kpaxmana npoBoAuNM No yaenbHOMY Becy B KOMOGMHaLMKU ¢ MONEKYNsIPHON ANarHOCTUKOM,
BKIIIOYaOLLel MapKep reHa copepxaHus Kpaxmana, Takke npoBoaunack nonumepasHas uen-
Has peakums c nomouibio SSR mMapkepoB, onpegenswwWMUx ycTonunBocTb k Bupycam X, Y, S,
L n dmtodTopoay.

PesynbTathl. B pesynbTate coyeTaHsi NOAXoA0B Obinu BbiAeneHbl 06pa3Lbl C KOMMIEKCOM
NPU3HAKOB, a UMEHHO, X03AI0LKa — YPOXKaNHOCTb — 24,3 T/ra, KOMNEKC reHOB YCTOMYMBOCTH
k Bupycam X/L/S, copepxaHue kpaxmana — 18,6%, oTcyTcTBUE BOASHUCTOCTH, MyYHUCTOCTb
1 BbICOKUI BKyC. BeuepHuin OMck — ypoxanHocTb — 24,7 T/ra, HanMune reHoB YyCTONYUBOCTH
K putodpTopo3y. CnekTp — ypoxanHocTb — 24,4 T/ra, KOMNNEKC reHOB YCTOMYUBOCTM K BUPY-
cam X/L/S, copepxaHue kpaxmana — 17,3%. 'mbpug 52-17 - ypoxainHocTb — 23,6 T/ra, Hannuue
reHoB YCTOWYMBOCTHU K huTodhTOpPO3Y, KOMMNEKC reHOB ycToMYMBOCTH K Bupycam Y/L/S. lana
- ypoxanHocTb — 25,3 T/ra, Hanuume reHoB YCTOM4YMBOCTM K (hutodpTOpPO3y, OTCYTCTBUE
NoTeMHEeHUs BapeHOW MAKOTH.

KNIOYEBbLIE CJIOBA:

kapTodrenb, natoreHsl, Bupychl, MLP-gnarHocTuka, ycToM4MBOCTb, TOBapPHOCTb, CENEKLMSA

An integrated approach to

the analysis of promisin

potato breeding material in the
conditions of the Omsk region

ABSTRACT

Relevance. Integrated methods of field analysis and PCR diagnostics of potato varieties
allow us to evaluate genotypes suitable for breeding in the Western Siberia zone. The paper
presents the results of the study carried out at the Omsk Agrarian Scientific Center in 2021-
2023. The purpose of the study is to conduct an integrated assessment using laboratory and
field diagnostics to identify potato varieties with a set of economically useful traits.

Material and Methods. A collection of 23 potato samples was studied in the experiments. The
cultivation technology is adopted for the zone. The predecessor is spring wheat.
Observations and records were carried out in accordance with the "Methodological recom-
mendations of the All-Russian Research Institute of Potato Growing", "Guidelines for spe-
cialized assessment of potato varieties" and the "Modern methods of pathogen diagnostics.".
Statistical data processing was carried out according to the method of B.A. Dospekhov.
Determination of starch content was carried out by specific gravity in combination with
molecular diagnostics, including a primer for determining the starch content gene, and a
polymerase chain reaction was also carried out using SSR markers that determine resistance
to viruses X, Y, S, L and late blight.

Results. As a result of the combination of approaches, samples with a complex of features
were isolated, namely, Khozayushka - yield — 24.3 t / ha, a complex of genes for resistance
to viruses X / L / S, starch content — 18.6%, no wateriness, flouriness and high taste.
Vecherniy Omsk - yield — 24.7 t/ha, presence of genes for resistance to late blight. Spectr —
yield — 24.4 t/ha, complex of genes for resistance to X/L/S viruses, starch content - 17.3%.
Sample 52-17 - yield - 23.6 t/ha, presence of genes for resistance to late blight, complex of
genes for resistance to Y/L/S viruses. Gala - yield — 25.3 t/ha, presence of genes for resist-
ance to late blight, no darkening of cooked pulp.

KEYWORDS:

potatoes, pathogens, viruses, PCR diagnostics, stability, marketability, breeding
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BBepneHue
KapTocbenb B Poccum — ogHa u3 OCHOBHbIX NpPOAO-
BOMbCTBEHHbIX KyNbTyp, CpeAHerogoBo o06bem
notpebneHns kotopon cocTaBnsieT 13-14 MMAH TOHH, B
nepepabotaHHom Buae — 1 mMnH. CpegHee noTpebrneHue
KapTodens Ha aywy HaceneHus B Poccuiickon ®egepauyumn
— 112 kr B rog [1, 2].

CopTa 0OTe4YeCTBEHHOWN cenekuuMyM COCTaBMSAKT OCHOBY
pecypcoB kapTodenesoactBa Poccun, a Takxke noaxon K
MUX MCMONb30BaHUK B oTpacnun. MHorMe oTeyYyecTBEHHblE
copTa KapTodens BbIrOAHO OTMMYAKTCA OT 3apyOexHbIX
aHanoroB. B cenekunoHHbIX NporpamMmax npeanpuHumaeT-
cH nonbiTKa NpMbNM3nNTb XapakTepUCTUKM copTa KapTode-
na k ugeany. CoppemeHHasi Mofenb copTa Bkn4vaeT oT 40
0o 50 pasnuyHbIX NPU3HAKOB, HO OCHOBHbLIMWU SIBMAKOTCHA
YypPOBEHb WX afanTUBHOCTM K YCNOBUAM BblpallnBaHus,
YCTOMYMBOCTM K GOMe3HAM ¥ nokasaTenu, onpegensiowme
BKyCOBble KayecTBa knybHel. B To e Bpemsa Ans Kaxzaoro
pervoHa moxeT ObITb 3ajaHa CBOA MOAENb copTa — B 3aBu-
CUMOCTU OT MOYBEHHO-KMMMAaTUYECKUX YCMOBUIA pernoHa
[3].

Cpeaun opraHuyeckux BellecTB knybHewn kapTodens
Kpaxman 3aHumMaeT Bepyulyt ponb. OH cocTtaBnser 70-
80% cyxomn macchbl knybHsA, nnn 95-99% Bcero konuyecTsa
HakannMBaeMmbIX KapTodenem yrneBofoB. Y paHHuX, cpea-
HepaHHMX U cpefHecnenbiX COPTOB UHTEHCUBHOE Hakomnne-
HMe Kpaxmana Habnwopgaetcs 4depe3 70-80 gHel nocne
nocagku, y no3gHmx — yeped 90-100. OBbIMHO MaKCMMyM
HaKoOMIEeHNsa Kpaxmana HacTynaeT paHblue, YeM 3aKkaHuu-
BaeTcs nepuon ux Beretauuu. CopepxaHue Kpaxmana B
knybHAX noBbllaeTcd C MOMeHTa Mx obpasoBaHuda [0
OTMUpaHUA nucTbeB. B 3To Bpemsa gocTturaeTcd Makcu-
ManbHOe HakonneHue kpaxmana. Ero copgepxaHue y cop-
TOB C KOPOTKMM MepuofaomM Beretauuu, KoTopble Obinu
OCTaBneHbl 0O MOMHOro oTMMpaHusa 60TBbI, OCTaeTcs Ha
OZIHOM YPOBHE WUIM HECKONbKO NMOHMXaeTcs. ITo obycros-
NeHo NpUTOKOM B KNybHWM accumunaTtoB B bonee pasbas-
NeHHOM BMAE 3a CYET CHUXEHUA npouecca PoTocuHTesa. Y
6onee No3gHMX COPTOB, HE YCMNEBaKLNX MOMHOCTbIO 3aKOH-
YUTb BereTauuto, 3TO ABIMEHWE NpaKTUYeCcKn He Habnwpa-
eTca [4].

OpHako kayecTBO kapTodens Ha NpOLOBONIbCTBEHHbIE
uenun u Ha nepepaboTKy OCTaeTcHd He BMOJSIHE yAOBNETBO-
putenbHbiM. Cpeaun NpUYMH - OpraHn3aunoHHbIe U PUHaH-
COBbl€ YNYLEHWS; UICMOMb30BaHNE BbICOKOYPOXaNHbIX, HO C
HU3KOW KpaxmManucTOCTbi COpPTOB; rpybbie HapylleHus B
MCMONb30BaHUN OpPraHU4YeckMx U MuHeparnbHbiX yaobpe-
HUIN; HeJgoCTaTo4YHble 06bEMbl MPUMEHEHNA MUKPOITIEMEH-
TOB, 3acyxu [5,6].

MomuMo co3paHus knyoOHen ¢ ynyyleHHbIMU NMULLEBLIMA
Ka4yecTBaMW CYMTAETCH, YTO K HakannmBaeT UX B KryOHsX,
nepefjaeas B MocneaylwlinMe MOKOMEHUs, 4YTO MOXeT
BbI3BaTb CHWXeHue ypoxanHocTu Ha 80% B 3aBMCMMOCTHU
OT WTamMma, YyCroBuIi BO34enbiBaHUS U COPTOBbIX 0COGEH-
HocTel. Hanbonee narybHbii addekT okasbiBaeT Y BUpPYC
kapTodens (PVY), Tak kak no BpeLOHOCHOCTU K pacnpo-
CTpaHeHNo MnopaxeHnsd, MOXeT MPUBECTU K MONTHOMY
BbIPOXAEHWIO pacTeHunn, ocobeHHo B komnnekce ¢ X (PVX),
M (PVM), L (PLRV) n S (PVS) Bupycamn. BctpeyaemocTb
HocuTenen reHoB Y C NPUOPUTETHBIM HamnpaBlEeHUsM
cenekuMn OTHOCUTCSH CcO34aHne BbICOKOYCTONYUBBIX COPTOB
K 3aboneBaHusm. Kaptodenb nopaxatT okono 40 BuaoB
BMpPYCOB, OTHocsWwmxcsa Kk 13 cemencteam [7]. OnacHocTb
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BMPYCHbIX NAaTOreHOB B TOM, YTO KapTodenb — BereTatuBHoO
pa3MHoOXaeMas KynbTypa, U He YCTOMYMBOCTb K 3TUM BUpY-
cam HeBenuka, YTO CBMOETENbCTBYET O BbICOKOW LLEHHOCTH
CenekLMOHHOro MaTepmana, HecyLlero atu retxbl [8].

He meHee BaxHbIM, MOMWMO MOMCKa BbILEYNOMSAHYThIX
reHoB K BMpycam, SBNAeTcs uaeHTuduKaLms reHoB ycTon-
YMBOCTU K PUTOPTOPO3Y, BO3OYAUTENEM KOTOPOro SABMSET-
ca Phytophthora infestans (Mont.) de Bary, T.K. U3 Bcex
naToreHoB OH MMeeT Haubonee LWMPOKOe pacnpocTpaHe-
Hue Ha Tepputopum Poccum u B rogbl, korga pasButue
dutodTopo3a HOCUIO IANUPUTOTUNHBLIA XapaKkTep noTepu
ypoxasi gocturanu 60% [9].

MLUP-mapknpoBaHne no3sonseT oTobpaTtb 6onee nogxo-
OsWne reHoTUnbl Ang cenekuyum B 3oHe 3anagHon Cubupu.
Takum obpasom, BbIIBNEHNE FeHOB YCTOMYMBOCTM K naTto-
reHam Mo3BONSAeT YNpOCTUTb OTOOp LEHHbIX 06pasuoB u
3HaYMTENbHO YBENUYNTbL BEIOOPKY Mccnegyemoro matepuma-
na npu otbope reHoTUNOB C KOMMIIEKCOM OfIUTOreHOB, YTO
CYLLEeCTBEHHO coOKpaljaeT BpeMsi CO3[aHWs HOBbIX COPTOB
kapTtodensa [10, 11].

Lenb paboTbl — onpeennTb Hanuyne reHoB coaepika-
HUSA Kpaxmana, reHOB OTBETCTBEHHbIX 3a YCTOWYMBOCTb K
cdutonatoreHam (Bupycam X, Y, S, L; dputodtoposy) B cop-
TooOpasuax kaptodena metogom [ P-aHanusa; Bbige-
NUTb NEepCcneKkTUBHbLIN MaTepuan pnna ganbHewnwero
MCMONb30BaHUSA B CENeKLMOHHOM npoLecce.

MaTepuanbl 1 MeToAbI
MaTepuanom ans nccnegoBaHusa cnyxunu 23 coptoob-
pasua kaptodens, npeacTaBleHHbIX B Tabnuue 1.

MeToauka nsyyeHusi coptoobpasyoB

KapTodensa B NoneBbIX YCIIOBUAX

[MoneBble ucnbITaHNA NPOBOAMMN Ha OMbITHOM y4yacTke
OreHY «Omckuin AHLL». MpealwecTBeHHMK — ApoBas mniie-
Huua. TexHonorMs BbipallnBaHusa kapTodens — npuHaTas
Onsa 30Hbl: 3s6neBas Bcnalwka, paHHeBeceHHee 6GOpPOHOBa-
Hue n npepnocapoyHas obpaboTka pe3epHbIM KynbTUBa-
TopoMm. [locagky npousBoaunu 4-x psgHOW KIOHOBOW
cakankown, nnowab NMTaHus pacteHnn 75 x 28 cm BO Bcex
NMUTOMHMKaX KpOMe MepBOro knyoGHEBOro MOKONeHus, rae
Onsi NpoBeAeHnsa MHANBMAYanbLHOro otbopa KNoHOB npumMe-
HAanacb cxema nocagkm 75 x 102 cm ¢ nocagKkon mapKkepHo-
ro pacteHuss obnagarwLllero UHTEHCUBHOM aHTOLMAHOBOM
oKpackomn 60TBbI, KOXYpbl U MAKOTU kny6Hew. Mocne nocaa-
Kn npoBeneHo rpebHeobpasoBaHme. [Ans 60pb0Obl C COpHS-
KaMu Mcrnonb3oBanacb TpexkpaTHas obpaboTka repouum-
pamun: «Xunep», 1 n/ra, «Jlaszyput» 0,8 kr/ra, «Kaccuyc»
0,05 n/ra. MNpoTuB KOMoOpaacKoro yka Oblo npoBefeHa
OBYyxXKpaTHas obpaboTka uHcekTuumpgammn «Kundoc» 0,15
n/ra, «deunc Mpodu» 0,12 kr/ra. Ona npodunakTukn rpno-
HbiIX OonesHen npumeHanucb dyHruumasl «Wupnan» 1
n/ra, «KoHceHTOo» 1 n/ra. 3a 10 gHel OO cKalwMBaHUA
60TBbl NMpumeHeHa ob6paboTka npenapatom «PermnoH» B
pose 2 n/ra. Y6opka NMTOMHUKA KOHKYPCHOrO COPTOWCHbI-
TaHna (KCW) npoBoamnacb MexaHm3nMpoBaHO ABYXPALHON
Konankon, BcCe OCTallbHble MUTOMHWUKM — OOHOPSAAHbLIM
KonaTernem, Cc nocrnegywlwmnm pyyHbiM nog60pom.

OnbITbl MPOBOAMAW Ha IyroBOo-4epHO3eMHOW cpefHe-
MOLLHOW CpeAHErymMycHON TAXEeNOCYrNIMHUCTON MoYBe Ha
y4yacTke B yCNOBUSAX OPOLLUEHNSA, peakunsa cpeabl HenTparnb-
Has, cogepxaHue rymyca 6,0-6,5% (no TwopwuHy), obecne-
YEHHOCTb MOABWXHbLIM hocdopom — cpefHsas (meHee 200
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Tabnuya 1. UcxoOHbIl mamepuan

Table 1. Source material

Ne n/n MecTo npoucxoxaeHus Copt/CopTooGpasey PopocnoBHas
1 Poccusa, Omck Kymup CaHrte x Poko
2 Poccus, Omck Cnextp Jlakpoup x bungcrap
3 Poccus, Omck AneHa (CenoB x Kamepas) x 3apeBo
4 Poccus, Omck BbinuHa Cubupu HeBckwit x 3apeBo
5 Poccus, Omck XossioLuka Cante x 3apeBo
6 Poccusa, OmMck Jlasapb NacyHak x 3apeBo
7 Poccusa, Omck BeyepHuit Omck HeBckuit x 'paHat
8 Poccus, Omck [epxaBa Posapa x [lio6aBa
9 Poccusa, Omck vbpwng 49-18 -
10 Poccus, Omck mbpun 86-18 -
1 Poccus, Omck vbpung 58-16 -
12 Poccusa, Omck 'mbpug 56-16 -
13 Poccusa, Omck vbpwng 52-17 -
14 Poccusa, Omck vbpwng 63-14 -
15 Poccus, Omck; KasaxctaH Anas 3aps AgpetTa x 3apeBo
16 Poccus, Omck; MockBa Tpuymd Hesckwit x Mpanat
17 Poccus, MockBa Xykosckuit PaHHun Arogka x ['mapa
18 Poccusa, Tomck Wpean Hapbimckuin paHHun x MeTposckuii
19 Poccus, Tomck AHTOHMHA AnbBKpa x 3apeBo
20 BenukoGputanus Po3sapa (Rosara) SECURA x ESH 2605/77
21 Hupepnanpbl Pen CkapnetT (Red Scarlett) ZPC 80-239 x IMPALA
22 FepmaHus [ana (Gala) 2.6 720-86 x LEYLA
23 FepmaHusa AgpetTa (Adretta) LU. 59.884/3 x AXILIA

Mr/Kr), oOMeHHbIM kanueM — Bbicokasi (150-200 mr/kr) no
UnpukoBy. Jata nocagkm — 17-22 mas. lNepen nocagkown
KapTodensi coaep>xaHMe HUTPaATHOro a3oTa B ClOe MOYBbI
0-20 cm no lpaHgBanb-Jlaxy coctaBnano 30 mr/kr, nog-
BMXHOro docdopa — 147 wmr/kr. MNMepen cdpesepoBaHnem
BHOCMMacb aMmunadHas cenutpa — 120 kr/ra B ousanyeckom
Bece.

Bce HabntogeHus n y4éTbl NPOBOAUIINCE B COOTBETCTBUM C
«MeToguyeckune pekomeHgauun BHUUKX», «MeTtogudeckne
pekoMeHaaLmMm Mo cneunanm3vpoBaHHO OLLEHKE COPTOB KapTo-
densa» u «MepengoBble METOALI ANArHOCTUKM NATOreHOB KapTo-
densa» . Ctatuctnyeckas obpaboTka gaHHbIX NpoBoAunack no
meToauke [locnexosa .

OnpepeneHue copepxaHusa kpaxmana npoBoauv Nno yaernb-
HOMY Becy. Yp[enbHbIl Bec knyOHen 3aBUCUT OT cofepiKaHus
CyXOro BeLlecTBa U kpaxmana B knybHsx. Yem Gonblue yaens-
HbIl BEC, TEM BhILLE COAepXKaHne cyxmx BelecTB. CymmapHoe
cofepXaHve Kpaxmana 1 caxapa HasblBalT KpaxmarbHbIM Ync-
nom. KonuuyecTBo kpaxmana B KnyOHsix onpeaensieTcs BbluuTa-
HMEM 13 KpaxmarbHOro Yncrna caxapos.

MeTeoponoruyeckue ycnosus

BeretayMoHHoro nepuopa 2021-2023 rogoB

OaHHble T'TK nokasanu, 4TOo BereTtauMOHHbLIA Nepuos
(man-aBryct) 2021 roga xapakTepu3oBarncs CUNbHOW 3acy-
xon (I'TK — 0,55). MuHumanbHoe 3HayeHune 'K oTmeyeHo
B mae — 0,25, makcumanbHoe B uoHe — 0,74. B ycnosusax
Owmcka ontTumansHbii ['TK, paccuntaHHbIn no CensHuHoOBY,
coctaBnset 1,13. BecHon npeobnagana apkas u cyxas
noroga ¢ Hegobopom ocagkoB, cocTtaBnsowmnx 33-78% ot
HopMmbl. B ntoHe npeobnagana npoxnagHas noroga ¢ Hego-
6opom ocapkoB. CpegHemecsvyHasa TemnepaTtypa Bo3gyxa
16,9°C — Ha 1,1°C Huxe Hopmbl (18,0°C). Wiwonb Tak xe
XapakTepusoBancsi Tenron norofol C CYLWECTBEHHbIM
neduuntom ocagkos, ux Beinano 32,8 mm (50,5% ot
HopMbl (65,0 mm)). B aBrycte oTmeyeHa Tennasi noroga u
HepocTaTok ocagkoB. OcapkoB Bbinano 42,4 mm (75,7% ot
HopMbl (56,0 MMm)).

BeretauunoHHbin nepuog (Maw-aBryct) 2022 roga otnu-
yanca ymepeHHo BnaxHon norogon (F'TK — 1,02). Man
OTMEYEH, KakK XapKuin u cyxon. B nroHe npeobnagana oTHo-

"MeToaun4yeckre NONOXEHMS MO NPOBEAEHNIO OLIEHKM COPTOB KapTodensi Ha UcnbiTaTenbHbIX (TecToBblx) yyacTkax// M.: BHUWKX, 2013. 15c.
2MeToanyeckne pekoMeHaaumm Nno creumnanMaMpoBaHHON oLleHke copToB kapTtodens / C. A. baHappices [1 ap.]. MuHck, 2003. 70 c.

*MepenoBble MeTOAbI ANArHOCTMKN NAaTOreHoB kapTodens: Hayy. aHan. o63op. M.

* Docnexos B.A. MeToavka nonesoro onbita // M.: Arponpomusgat, 1985. 351 c.
°MeToauka nccnenoBaHuin no kynbType kaptodens, M.; 1967. ¢.70-72.

: ®I'BHY «PocuHdopmarpoTtex», 2019. 92 c.
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CUTENbHO Tennas noroga ¢ He4obopoM ocagKoB B MepBOW
n BTOpon aekagax. Monb xapaktepusoBarncs Tenmnon noro-
non ¢ 06unbHbLIM BbiNadeHMEM OCafKOB B TPeTbel Aekaae.
CpegHemecsvyHasa TemmnepaTtypa BoO3gyxa cocTaBuna
20,5°C — Ha 1,0°C Bbiwe Hopmbl (19,7°C). B aBrycte 6bina
Tennas noroga ¢ Hegobopom ocagkoB. CpeaHeMecsYvHas
TemnepaTtypa Bo3ayxa pasBHanace 17,5°C, 4yto Ha 1,4°C
npesbicuna cpegHeMHoroneTHiow (16,1°C). OcagkoB Bbina-
no 2,4 mm (4,4% ot Hopmsbl (54,0 Mm)).

TemnepaTypa Bo3gyxa BecHon 2023 roga Obina co
3HaAYUTENbHLIMU NepenagamMmy B HOYHOW U OHEBHOW nepuo-
abl (o1 -7,3° go 28,9°C). Vionb 6bin B cpeHeM Tennee Ha
3,2°C (Hopma 18,0°C). BnaxHoCTb BO34yxa B 3T [HMU
onyckanacb A0 18%, OTMe4YeHbl CyXOBEWHblE SBMEHUS.
Ocafkn okasanucb Ha YPOBHE MHOTOMETHUX 3HavYeHun
(65,0 mm). Takum obpasom, arpoMeTeOpPONOrMyeckme ycno-
BUSA ANA pocTa, pasBUTUA 1 GOPMUPOBaHUS ypoxas KapTo-
dens 6binu HebnaronpuatHeiMu (FTK=0,78). BenuuuHa
paHHero ypoxas ANS HXHOW NnecocTenHon 3oHbl OMCKoW
obnactn BO MHOTOM OnpefensieTcs CTeNeHbo yBNaXHEeHUs
B KOHUe utoHA-Havane uiond. B 2023 rogy B nepuoa gop-
MUpOBaHuUA knybHel B MepBOW Aekage WMINs CAoXUIKUCH
KpanHe HebnaronpuaTHble MeTeoycnoBus: Habnwganacb
cunbHas 3acyxa B COYeTaHMM C BbICOKOW TemnepaTypoWn
BO34yXa.
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MeToauka U3y4YeHUS reHOTUMNOB

Kaptodensa ¢ ucnonb3osanmem [1HK-mapkepos

OKCnepuMeHTbl NPOBOAMMAN Ha NPOOUPOYHBIX pacTEeHUAX
(Bospact — 40 pgHen). JkctparnpoBanu OHK c nomouwbio
rotoBoro Habopa peaktuBoB «®duToCopb» («CuHTOMY,
Poccus). MNpobonoarotoBka o6pa3uoB ocyliecTBnanach
npu nomMoLLm romoreHnsaTtopa  TissuelLyser LT.
MonumvepasHasa LenHas peakuus NpoBoAMNachb C MUCMNOIb-
3oBaHnem Habopa BuoMactep HS-Taq MMLUP-Color (2x)
«bnonabmukc» n nparimepoB k SSR-mapkepy reHa RXx
(Bupycy X): PVX [12]; k mapkepam reHoB Ryadg, Rychc,
Rysto (Bupycy Y): RYSC3 [13] , Ry-186 [12] n YES3-3A
[14]; x mapkepam reHoB NS n NL (Bupycy SulL): SCG17n
NL127 [15,16]; k mapkepy reHa Rpi-blb1 (dputodTopoasy):
bib1 [17], k mapkepy reHa Stp23 (copepxaHue kpaxmana):
Stp23-8b [18, 19]. MUP npoBoaunun B amnnudukaTope
«CFX96TM» (Bio-Rad, CLUA).

AmnnunduuympoBaHHble dparmeHTsl QHK dpakuymoHmnpo-
Banucb METOLOM ropuM3oHTanbLHoro anektpodopesa B 1,5%
araposHoM rene B Tpuc-6opaTtHom (1xTBE) 6ydepe.

Pe3ynbTaThbl U 06CcyxaeHue

B Tabnuue 2 npeactaBneHbl pe3ynbTaTbl AUarHOCTUKM FEHOB
YCTOMYMBOCTM K BUPYCHLIM 3aboneBaHUsiM 1 nosieBast ycTonyu-
BocTb K HUM (PVX, PVY, PVM, PLRV, PVS, PVA).

Tabnuya 2. Ycmotivyugocmb copmoobpa3syoe kapmoghesisi K euUpyCHbIM 3ab6osie8aHusIM
Table 2. Resistance of potato varieties to viral diseases

Hanunuue reHa ycTonumBOCTM K BUpycam

Ne n/n Monesas
Copr/ Rx Rychc Rysto Ryadg NL NS y‘;‘("g:;;::&"b
AL 1230 n.H. 587 n.H. 341 n.H. 321 n.H. 1164 n.H. 321 n.H. Gann
1 Kymup + 5 - - - ; 7
2 CnekTp + - B ) o A 8
3 AneHa - - 5 - ; 3 5
4 BuinuHa Cubupm - - - . - - 7
5 Xossrowka + 5 5 - + + 3
6 Nasapb - 5 . - } ) 8
7 BeuepHumn Omck - - 5 - + + 3
8 DOepxaBa - + - 8 + n 8
9 M6pun 49-18 - - 5 - B, 3 6
10 6pun 86-18 - - - - + ) 3
11 r6pua 58-16 - - - - + i 7
12 m6pug 56-16 - - o - ¥ ; 7
13 Mb6pug 52-17 - 5 g R ~ " 8
14 M6pua 63-14 + = - - ; ; =
15 Anas 3aps - S - - B} 3 6
16 Tpuymd - = - - + + 8
17 Xykosckwit PaHHu + - - - + + 3
18 WUnean - - = 8 i 3 6
19 AHTOHMHa - - - - - . 7
20 Posapa - - - - B} 3 7
21 Pepn Ckapnett - - 5 - B, . 6
22 Fana = - - - + + 8
23 AppeTtTa - . - - B ) 6

lMpumeyarue: 9 b6annos — makcumarsbHasi ycmou4ueocms
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eHbl akcTpemanbHon yctonumsoctu (ER), a nmeHHo RX,
Rychc, Rysto, Ryadg BcTtpeyanucb B uccnegyemom Habope
COpTOB A0BOMbHO pefako. M3 obwero nyna coptoB 5 wWTyK
Hecnn B CBOEM FeHOTWMe reH yCTOMYMBOCTWU K Bupycy X u
Bcero 2 copTtoobpasua (Mmbpug 52-17, [Oepxasa) — reH
yCTOMYMBOCTU K BUpPYCY Y. KOMMNnekc reHoB yCTOMYMBOCTU K
Bupycam X/Y oTcyTcTBOBan, YTo noArBepxpaaeT Heobxoau-
MOCTb CO3[aHWUsi CeNeKUMOHHOro Matepuana ¢ MCcnornb3oBa-
HMeM npouecca nupammauposaHmns reHos. O6pasLbl, B KOTO-
pbix Habnogancsa xoTta 6bl oguH reH (ER) nmenn 6ann ycton-
YMBOCTU HE HUXe 7.

leHbl «Marczewski» [15, 16], a umeHHo NL127 n SCG17,
npucyTCTBOBaNM B 3HA4YMTENbHOM KomnuyecTBe 06pasuoB
(Tabn. 2). Hannume reHoB ycTtonynmBocTy B obpasuax ykasbl-
Bafnio Ha BbICOKYK MOMeByk ycTonymBocTb (8 Gannoes). B
uenom, Takyl yctonymsocTb umenu 10 copToobpasuos.
Camylo HM3KYl OLeHKy noka3anu 6 copTtoobpasuos (6 6an-
noB), B KOTOpbIX He oOnpeAeneHbl FeHbl YCTONYMBOCTH.

Komnnekc reHoB ycTton4mMBocTu K Bupycam X/L/S BbISBMEH Y
coptoB CnekTtp, Xo3stowka n XXyKoBCkun PaHHWUIA, a K BUpPY-
cam Y/L/S — Tnbpug 52-17 v Oepxapa.

Ha ocHoBaHuM noneBon OLEHKM Mocafdok kapTodens B
2022 ropny onpeferneHa cTeneHb nopaxeHus 60TBbI uTo-
(TOPO30M U1 BbISABMEHbI YCTONYMBBIE COPTa C MOJHbIM OTCYT-
CTBMEM MATEH Ha nucTbsAx (9 6annos). B gpyrue rogbl He
0TMeYanocb BM3yanbHOro NPosABMeHNs NpU3HakoB putodTo-
po3a Kak Ha pacTeHusiX, Tak n Ha knybHsx. TMLP-mapkupoBa-
HMe no3BONUNO OTOOpaTb rEeHOTUMbI MO HaNUYUI TEeHOB
YyCTON4YMBOCTU K cpuToTOpO3Y (Tabn. 3), TakMmmn okasanucb
nBa copToobGpasua Omckon cenekumm: BeuepHuit Omck u
Mmbpug 52-17, a Takke copT [ana MHOCTPaHHOW cenekuuu
(FepmaHnus). CTteneHb nopaxeHuss GUTOPTOPO3OM Yy 3ITUX
copToB Obina camas HaumeHbLada. OcTanbHble OMNbITHbIE COP-
Too6pasupbl, NO-BMAMMOMY, UMEKT APYrne reHbl yCTONYMBO-
CTM K aTomy 3aboneBaHuio 1 TpebylT AanbHenlen npopa-
60TKN.

Tabnuya 3. Ycmolivueocms copmoobpa3syoe kapmoghesisi K gpumoghmoposy
Table 3. Resistance of potato varieties to late blight

Ne n/n Copt/ CopToob6pasen
1 Kymup
2 CnekTp
3 AneHa
4 BbinuHa Cubupu
5 Xossamwlwka
6 JNasapb
7 BeuepHuit Omck
8 HepxaBa
9 mbpug 49-18
10 mb6pup 86-18
1 mbpug 58-16
12 Fm6pup 56-16
13 Fmépup 52-17
14 mbpup 63-14
15 Anas 3aps
16 Tpuymd
17 XykoBckun PaHHuM
18 Wpean
19 AHTOHMHA
20 Po3apa
21 Pen Ckapnett
22 lFana
23 AppeTTa

Hanuuue reHa yctonumBocTH K
dutodpTopo3y Rpi-blb1

CTeneHb nopaxeHus
cdutodpTopo3om, 6ann

= 8

- 8

+ 8

- 5

lMpumeyaHue: 9 6annos — cumnmombl nopaxeHusi omcymcemaytom,; 1 6ann — ece rucmpesi u cmebru noTHOCMbH MOPaXXeHb!
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Tabnuya 4. CodepxaHue kpaxmana e copmoobpa3syax kapmogpesnsi, %
Table 4. Starch content in potato varieties, %

Hanwuuune rena

cojepXxaHuUda Kpaxmana

N n/n CopT%%%T)Iaseu
1 Kymup
2 CnekTp
3 AneHa
4 BbinuHa Cubupu
5 Xossamlwka
6 INasapb
7 BeuepHuit OMck
8 OepxaBa
9 Fm6pup 49-18
10 m6pup 86-18
11 Fm6pup 58-16
12 Fm6pup 56-16
13 mbpup 52-17
14 mbpup 63-14
15 Anas 3aps
16 Tpuymd
17 XykoBckuin PaHHuM
18 Wpean
19 AHTOHMHaA
20 Po3apa
21 Pepn Ckapnetr
22 lana
23 ApgpetTa

Hamu 6bino NnpoBeaeHo TUNUMPOBaHNE COPTOOOpPa3LIOB KapTo-
dens u nocrnenywLwmnii aHanu3 B3anMocBsa3n ¢ nabopaTopHon
OLEHKOWN cofepxaHust kpaxmana (tabnuua 4). Hanuuvne OHK-
MapKepOB, YCTaHOBIIEHHOE MO 3KCMEPVMMEHTarNbHbIM AaHHbIM,
npueegeHo B Tabnuue 4.

Mo copepxaHuio Kpaxmana Bbienuracb rpynna copToB
INNazapb, AHTOHMHa, Xossitowka, bbinuHa Cubupn, CnekTp,
obnapatoLLas reHom copepxaHus kpaxmana Stp23-8 (annenb
b). Habntopaemble achdekTbl HE MONHOCTBLIO COrNacoBbIBANMCH

Stp23-8b CopepxaHue

Kpaxmana, %
348 n.H.

- 14,8
17,3
17,8
18,5
18,6
20,2
- 17,0
- 16,1
15,5
- 14,6
14,9
- 14,6
R 14,8
- 15,2
- 16,2
15,5
- 13,2
- 17,6
19,4
- 12,6
- 15,6
14,2
- 18,0
C NoneBon oLeHKoW. [onyyeHHble pe3ynbTaTtbl NOATBEPXKAAKT
TOT hakT, 4YTo Hambonee adhpeKkTUBHLIM ByaeT oTOOp reHoTU-
NoB, B reHOME KOTOPbIX WAEHTU(ULMPOBAHO CPa3y HECKOIbKO
MapKepOB, XapakTepU3YHLLIMXCS NONOXUTENbBHOW accoumnaumei
C npusHakom. AHanorv4Has cutyaums Habnganacb B uccne-
poBaHun benopycckux ydeHbix [20].
B Tectupyemom Habope copToobpasLioB MMENCS Takow copT

kak AgpeTTa, B KOTOPOM He Oblfl MAEHTUULMPOBAH reH Kpax-
Manu1CTOCTN C MOMOLLbIO Mapkepa Stp23-8, HO oTnMYatoLmiics
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Ta6nuya 5. [lecycmayuoHHasi oyeHKa cmoJio8bIX kayecme eapeHo20 kapmodpens, 6ann
Table 5. Tasting assessment of the table qualities of boiled potatoes, score

Ne n/n Copt / CopToo6pasey MnoTtHocTb BoasHucTtocTtb My4HucTocTh Bkyc Bag:;i“&":::gm
1 Kymup 7.2 6,6 6,4 7,0 71
2 CnekTp 57 6,8 75 6,3 5,6
8 AneHa 7,3 7,0 7,7 6,8 515
4 BbinuHa Cubupm 6,0 6,2 6,6 6,2 6,2
5 Xo3stowkKa 6,3 7.5 8,0 7,7 6,2
6 INasapb 6,8 7,6 8,5 6,3 oI5
7 BeuepHuint Omck 515 5,8 5,8 55 5,2
8 HepxaBa 7,0 58 6,0 57 6,5
9 bpup 49-18 515 6,7 6,7 5% 53
10 mbpup 86-18 58 6,0 6,2 5,0 7,0
11 m6pup 58-16 6,5 5,0 6,3 53 7,0
12 mbpup 56-16 52 4,5 47 5,0 75
13 mbpug 52-17 6,8 5,0 5,2 6,6 6,5
14 bpup 63-14 6,6 515 515 58 5,5
15 Anas 3aps 58 6,3 6,5 6,8 6,5
16 Tpuymd 72 6,0 6,2 6,6 8,0
17 XykoBCKkuin paHHun 5,6 4,5 4,5 3,8 5®
18 Wpean 6,8 71 6,3 78 74
19 AHTOHMHa 6,5 6,8 6,6 6,8 6,6
20 Posapa 6,8 5,6 52 52 50
21 Pepn Ckapnet 6,0 5,6 515 5,8 5,0
22 lana 6,3 58 5,6 58 6,9
23 AppeTtTa 58 59 6,0 8,2 6,0

BbICOKUMM cofep)XaHueM kpaxmarna. B gaHHom criydae mcnonb-
3yemblii MapKkep nokasan Hu3kylo addekTnBHOCTbL oTbopa B
KayecTBe [OMarHOCTUYECKOro Mpu3Haka, Y4To, BO3MOXHO, 00b-
SICHAIETCHA MYNbTUIEHHbIM HacnegoBaHWEM MPU3HaKa Kpaxmarnu-
CTOCTW KnyOHeW, CTPYKTYpON MOMNynsuuyM U OKpYXatoLlen cpe-
[oi. Halwm aKkcnepuMeHTbl cormacylTcs C MCCnefoBaHusMN
Typeukux yyeHbix [21]. Kak npegnonoxunu Li et al. (2013) [18],
onTUMarbHbIN MapKep U ero KOMOMHaLUWS, K COXaneHuo, MoryT
BapbMpOBaTbLCSl B 3aBMCMMOCTM OT MOMNYNSALUN U OKpYXKaloLLein
cpeabl. Takum o6pas3om, pesynbTaTbl UCCnefoBaHui TpebytoT
[anbHeNLWero TwaTenbHOro N3y4YeHnsi CBSA3e Mexay Mapkepa-
MW 1 NpU3HaKamu.

B T1abnuue 5 npencrtaBneHbl AaHHble, MO OErycTauvoHHON
OLEHKe, Ka4yeCTB BapeHoro kapTodens no coptamM Komnekumu.
[MokasaTtenn BOAAHUCTOCTM U MYYHUCTOCTM TECHO CBSI3aHbl C
cofepxaHnem Kpaxmana B knybHsx. Ha ocHoBaHMM aKkcnepTHO-
ro aHanm3a BbICOKME OLEHKM MO BKYCY, COMOCTaBUMbIE C HEMELL-
KM copToM AgpeTTa, nonyyeHsl no coptam Cubumpckon cenek-

unn: Migean, Xosstoweka, Kymup. JOCTaTOMHO BbICOKMMW BKYCO-
BbIMM KadecTBamu obGnagatoT copTa AHTOHMHa 1 Anexa. Mo
rnokasartensm, onpeaensowmnm KayecTBo U HasHa4YeHne CToso-
BOro kapTodensi - BOOAHUCTOCTU Y MyYHUCTOCTU, BbIAENSANUCH
copta Cubupckon cenekummn: Xossitowka, Jlazapb, AHTOHMHA,
AneHa u Bblgensiowmncs ocobo No BKYCy HEMELKUA copT
AppeTtta. Cnabo TeMHewLllass MsIKOTb BapeHoro kaptodens
oTMe4vanack y coptoB TpuyMd, Mana, Ngean, Kymup.

OueHnBasa cpefHue nokasaTenu ypoxanHoCcTM copToobpas-
LoB 3a roAbl uccnegoBanuin 2021-2023 (Tabn. 6), ycTtaHOBNEHO,
4YTO B OCHOBHOM OHa Onpefensnach yBrnaXXHEHHOCTbIO NMOYBbI B
KpuTudeckne asbl pasBUTUS pacTeHWUn, a TakkKe CTerneHbto
YCTONYMBOCTM COPTOB K CTPECCOBLIM hakTopam cpeapbl. O6Lmi
BaroBbIl Y4ET ypoxasi NPOBOAMUIICA CO BCEW AeNsiHKM B NEepBOW
nekage ceHTAbps.

Bonee BbicOkun ypoBeHb ypoxaWHOCTU nonyyvyeH B 2021
rogy. F'ogbl oTnMYanuch 3acylunMBbIMU YCNOBUSIMU U OCTPbIM
nedunumToM Bnarv B nepvog knybHeobpasoBaHus, BcrieacTBue
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Tabnuya 6. YpoxaliHocmb copmoobpa3yoe kapmodgpesns, m/za
Table 6. Yield of potato varieties, t/ha

Coprt/
CopTtoob6paseun 2021 ron

1 Kymup 32,4
2 CnekTp 30,0
& AneHa 27,0
4 BbinuHa Cubupm 29,0
5 Xo3sslwka 30,2
6 JNasapb 30,3
7 BeuepHuit Omck 28,6
8 HepxaBa 25,3
Fmbpug 49-18 22,7

10 mbpup 86-18 24,5
11 Fmépup 58-16 25,5
12 mbpug 56-16 28,8
13 mbpug 52-17 28,3
14 M6pup 63-14 23,6
15 Anas 3aps 27,5
16 Tpuymd 32,0
17 XykoBCKuin paHHUI 32,5
18 Wpean 26,3
19 AHTOHMHA 27,0
20 Posapa 28,5
21 Pen Ckapnertr 28,0
22 lana 31,2
23 AppeTtTa 25,9
X cpep. 28,0

HCPO05

4Yero ypoBeHb YpOXaWHOCTM 3aMETHO CHU3WIICA MO BCEM COp-
Tam. KOHeuYHbI y4eT ypoxasi No3BOnuI BbIsIBUTb copTa, obna-
[alLine yCTOMYMBOCTbIO K BO3AENbIBAHMIO B CTPECCOBbIX YCO-
BUSIX MPU OCTPOM AeduumTe yBnaxHeHus B 2023 roay.

B pesynbTate nposegeHHoro aHanusa, conoctasums [LP
[OMarHoCTUKY ¥ MonieBble METOAMKM, B UCCNEAYEMON KOMMEKLUN
copToobpa3suoB kapTodens Obinn oxapakTepu3oBaHbl MO KOM-
nrneKkcy npu3HakoB. YCTAHOBIMEHO, YTO W3 BbIAENUBLUMXCA MO
ypOXaHOCTM copTooOpasLoB, Obinn BbISBMEHbI  YCTONYUBLIE
K BUpycam, (oUTopTOpo3y C BbICOKMM COAEPXKaHMEM KpaxMana
N BKYCOBbIMY Ka4eCTBaMMU.

3aknto4eHue

Takum obpas3om, B cpegHeM 3a TpW roga MccrnenoBaHust Kor-
NEKUMOHHbIX COpTO06pa3LIOoB kapTodens ¢ NOMOLLLI0 CoveTaHus
nonesbIx meToauk u MLP anarHocTukv yaanock yCTaHOBUTb, YTO
KOMMJIEKCOM XO3SIMCTBEHHO-MOME3HbIX NPU3HAKoB 0bnagatoT cop-
ToOGpasubl:

YpoxanHocTb, T/ra

2022 rog 2023 ropg CpepgHee
21,6 25,9 26,6
21,3 22,0 244
18,2 21,6 22,3
18,8 22,6 235
20,0 22,8 24,3
14,5 21,5 22,1
22,6 23,0 24,7
20,7 20,1 22,0
18,2 23,0 21,3
17,8 21,0 21,1
17,9 20,0 21,1
21,6 23,3 24,6
20,6 22,0 23,6
18,5 22,5 21,5
20,2 22,8 235
20,3 24,9 25,7
233 21,5 258
18,7 19,0 21,3
17,9 22,5 22,5
17,6 23,0 23,0
22,2 243 24,8
21,0 23,6 253
20,7 21,8 22,8
19,7 22,4
2,8

1. Xossiowka — ypoxaiHocTb — 24,3 T/ra, KOMMNMEKC reHoB
yCTOMYMBOCTY K BUpycam X/L/S, conepxaHue kpaxmana — 18,6%,
OTCYTCTBUE BOASHUCTOCTU, MyYHUCTOCTb U BbICOKMIA BKYC.

2. BeuepHuit OMcK — ypoxkaliHoCTb — 24,7 T/ra, Hanu4ve reHoB
YCTONYMBOCTU K PUTOPTOPO3Y.

3. CnexTp - ypoxanHocTb — 24,4 T/ra, KOMNIEKC reHOB YCTON-
4mMBOCTU K BUpycam X/L/S, copepxaHue kpaxmana — 17,3%.

4. Twbpug 52-17 — ypoxanHocTb — 23,6 T/ra, Hanuune
reHoB YCTONYMBOCTU K (pUTOPTOPO3Y, KOMMNIIEKC FEHOB YCTOM-
4nBoCTU K Bupycam Y/L/S.

5. Mana — ypoxaiHocTb — 25,3 T/ra, Hann4ne reHoB yCTOW-
YMBOCTU K PUTOTOPO3Y, OTCYTCTBME MOTEMHEHUS BapeEHOMN
MSIKOTMW.

/3 BblaenuBLUMXCS 00pasLOB, TONbKO OAMH MMEET MHOCTPaH-
HOE MpPOUCXOXAEHWE, OCTamnbHble SBMASATCA pe3ynbTaToM
Owmckon cenekumm (Poccus). MonyyeHHble pesynbTaTbl MOXHO
MCMonb30BaTh B AaNbHENLINX UCCreoBaHMsX U Npy oTOope nep-
CMEKTUBHbLIX OOPM B CENEKLMOHHOM MpoLiecce.
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[EHETUYECKA UCTOUHIK 5
YBENU4YEHNs OOpeCyPCHON

KOMeKLMM
PE3IOME

Llens. Mony4nTb 1 OLEHUTL MO XO3ANCTBEHHO-NONE3HbLIM NPU3HAKaM W YCTOMYMBOCTH K NEPOHOC-
nopo3y cenekuMoHHbIe (hOpPMbI MEXBUAOBLIX rMOPUAOB fMyka Ans NOnonHeHusi GuopecypcHom
konnekuum poaa Allium L.

Matepuan u metopbl. MiccnenoBaHua NpoBOAMIM Ha pacTeHusix notomcTB |5 oT BCy mexBuao-
BbIX MM6puAoB Nyka komouHaumii ckpewmBanus Fs (A. cepa x A. vavilovii) u Fs (A. cepa x A.
fistulosum). Mopdhonornyeckyto oLieHKy npoBoAMnM NO Npu3Hakam nykoBuLbl. Pactenus B none-
BbIX YCNOBUSX BbIpaWMBany No TEXHONOrMKU BO3AeNbIBaHNA KYNLTYPbI Nyka PenyaToro Ans fa-
HOW MOYBEHHO-KNMMAaTU4YECKOW 30HbI. DUTONATONOrNYeCKas OLIeHKa BKI0Yana BbisiBNeH!e Xapak-
Tepa yCToM4YMBOCTH 6pacTeva nyKa K nepoHOCnopo3y. o
PesynbTartel. B koMOMHauum ckpelumsaHus BUAoB A. cepa x A. fistulosum v A. cepa * A. vavilovii
pacTeHus cg)opMM oBanu nykosuubl Maccon 54,4-100,0 r. MakcumanbHoe 3Ha4yeHue no macce
nykosuubl 6onee 85,0 ry pacteHun IsBCy(Fs(A.cepaxA.vavilovii)). Y pacteHuit nyka B 0CHOBHOM
oTMevanocb pacLienyieHne Ha XENTYK M KpacHyr OKpacky nykoBuubl. Cpean komOuHaumu
cKkpelmBaHusa BURoB A. cepa x A. fistulosum n A. cepa % A. vavilovii kpacHasi okpacka nykoBULibl
cocraBnana ot 44,0 oo 97,0%. Y kombuHaumm ckpewmBanmna BURoB A. cepa X A. fistulosum npe-
obnagana WMPOKOINNUNTMYecKas copma nykoBuubl (15-85%). B koMOMHauMM CKpelumBaHus
BuaoB A. cepa x A. vavilovii pactenus 1;BC+(Fs(A.cepaxA.vavilovii)) choopmmuporanu 95,0% annun-
TUYeCcKMe NyKoBuULbI, @ 5,0% — Kpyrnbie NyKoBULbI. ¥ pacTeHUI  KOMOMHALIMN CKpeLLMBaHWUA BUAOB
A. cepa x A. fistulosum Konn4ecTeo ycTonuuBbIX pacTeHuit K JIMP BapbupoBasno B MHOpeaHbIX
nokonenusx ot 42,0 o 49,0%. B kombuHaumum ckpelmBaHus BugoB A. cepa x A. vavilovii ¢ yBe-
nuYyeHneM MHOpeaHOro nokoneHus ¢ |y o ls Bo3pacTano YMCNOo YCTONUMUBLIX PaCTEHMUIA K NEPOHOC-
nopo3sy ¢ 50,0 go 74,0%. B koHTpone otmeyanu 90,0% HeyCTOMUMBLIX PacTeHWI, a TakkKe UX
rmbenb.

3aknioyeHre. AHaNKU3 pacTeHNn MeXBUAOBbLIX TMOPUAOB NyKa M3 MHOpeaHbLIX NOTOMCTB |15 KOMOU-
Hauui ckpewmBanmnsa BUAOB A. cepa x A. vaviloviin A. cepa x A. fistulosum nokasan BO3MOXHOCTb
yBenuyeHns 6mopecypcoB Jyka, 3a CYET MOJTyYEHHBIX C MOMOLLBLI0 MEXBUAOBOI rmbpuansaumu,
HaCbIWaWNX CKPELLMBaHUIA U MHOPMAKMHIa CeneKUMOHHbIX chopm. Mopdhonornyeckas oLeHka no
KayeCTBEHHbIM W KONIMYECTBEHHbIM XapaKTEPUCTMKaM MOMyYeHHbIX pacTeHWi Nyka nossonuna
BbIAENUTbL NepcnekTUBHbIE Ans cenekumnmn opmbl u3 notomctea :BC(Fs(A. cepa x A. fistulosum))
maccom nykoBuLbl okono 100,0 r anAMATUYECKON U WMPOKOANNMNTUYecKkon dopmbl. Ha ocHoBa-
HUM puTONaTONOrMYECKO! OLIEHKU BbiAeneHbl PeKOMOUHaHTHbIE (hOPMbI JTyKa Kak reHeTu4eckue
ucto4Hmku B notomctBe IsBC1(Fs(A. cepa xA. vavilovii)) c 74,0% pacTeHui ycTON4MBBIX K NepPOHOC-

noposy.
KJ'I?O‘-%BI:IE CINOBA:
GuopecypcHas Konnekuusl, MexsuaoBas rubpuaunsauus, pog Allium L., ceneKUMOHHbINA NPU3HaK

Interspecific hybrids Allium as a genetic
source of increasing the bioresource col-
lection

ABSTRACT
Purrose. To obtain and evaluate breeding forms of interspecific allium hybrids based on econom-
ically useful characteristics and resistance to downy mildew to replenish the bioresource collec-
tion of the genus Allium L.
Material and Methods. The studies were carried out on plants of progeny l.s from BC; interspecif-
ic allium hybrids of crossing combinations Fs (A. cepa x A. vavi ovilg and Fs (A. cepa x A. fistulo-
sum). Morphological assessment was carried out according to the signs of the bulb. Plants in the
field were grown using the technology of onion cultivation for this solil and climatic zone. The phy-
to;l)gthologlcal assessment included identifying the nature of onion plants resistance to downy
mildew.
Results. In a combination of crossing species of A. cepa x A. fistulosum and A. cepa x A. vavilovii,
the plants formed bulbs weighinq 54.4-100.0 g. The maximum bulb weight is more than 85.0 g in
Blants, I5BC1(F5#\. cepa x A. vavilovii)). Onion plants mainly showed splitting into yellow and red
ulbs. Among the crossing combinations species of A. cepa x A. fistulosum and A. cepa x A. vav-
ilovii, the red coloration of the bulb ranged from 44.0 to 97.0%. In the combination species of A.
cepa x A. fistulosum, the broadly eIIi||)ticaI bulb shape prevailed (15-85%). In a combination species
crossing of A. c?pa x A. vaviovii, plants 13BC4(Fs(A. cepa x A. vavilovilz) 95.0% formed elliptical
bulbs, and 5.0% formed round bulbs. In plants of the crossing combination species A. cepa x A.
fistulosum, the number of plants resistant to downy mildew varied in inbred generations from 42.0
to 49.0%. In combination with the crossing species of A. cepa x A. vavilovii, with an increase in the
inbred generation from |4 to s, the number of plants resistant to downy mildew increased from 50.0
to 74.0%. In the control, 90.0% of unstable plants were noted, as well as their death.
Conclusion. The analysis of plants of interspecific allium hybrids from inbred progeny of l1.; com-
binations of crosses species of A. cepa x A. vavilovii and A. cepa x A. fistulosum showed the pos-
sibility of increasing onion biological resources due to interspecific hybridization, saturating cross-
es and inbreeding of breeding forms. A morphological assessment of the ?_ualitative and quantita-
tive characteristics of the onion Flants obtained made it possible to identify promising breedin
forms from the progeny of 13BC(Fs(A. cepa x A. fistulosum)) the weight of the bulb is about 100.
of elliptical and broa Ie[elliptical shape. Based on a phytopathological assessment, recombinant
llium forms as a genetic source were isolated in the progeny of IsBC4(Fs(A. cepa x A. vavilovii))
with 74.0% of plants resistant to downy mildew.
KEYWORDS:
bioresource collection, interspecific hybridization, genus Allium L., breeding trait
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BeBeneHune
Po,u, Allium L. HacunTbiBaeT cBbiwe 800 Bmuaos. LWnpoko
BO3[eNblBAEMbIMU KyNbTYPHbIMW BUAAMU SIBASIOTCA:
nyk penyatbin (Allium cepa L.), YeCHOK (ApOBOW 1 O3UMBbIWA)
(Allium sativum L.), nyk-wanot (Allium ascalonicum L.), nyk
6atyH (Allium fistulosum L.), wHutT-Nnyk (Allium
schoenoprasum L.), nyk antanckuin (Allium altaicum Pall.) n
nyk-nopew (Allium porrum L.) [1].

Jlyk penuateii (Allium cepa L.) — ogHa M3 OCHOBHbIX
OBOLUHbIX KynbTyp, 3aHMMalLlasi BTopoe MecTo no obbemy
npousBoAcTBa B Mupe [2]. 3a yHUKanbHbIN BKYC U NOne3Hble
CBOWCTBA NyK penyaTblii Ha MNPOTSXEHUN ThiCAYeneTun
ncnonb3oBarncs B KynMHapun 1 Kak fiekapcTBeHHoe pacTe-
Hue. OKynbTypuBaHWe fyka penyaTtoro MnpoucxXogurno wus
OUKUX BMOOB fniyka oTGOpPOM reHoTUNoB C MOMe3HbIMW Npu-
3HakaMn ansa noTtpebutenei u npoussoauTenen [3]. B
HacTosillee BpeMs IyK penyaTtbii BosgenbiBaetca B 140
cTpaHax mupa [4].

PasHoob6pasue copToB Nnyka pen4yatoro 3aBUCUT OT reo-
rpadn4ecKoro MecTononoXeHNs, arpokNIMMaTUYeCcKmx ycrno-
B, TEXHOMOIMIA BbIpalLMBaHUS U KyNbTypbl NoTpebneHus
[5].

C n3MeHeHMEeM KnMmaTa M 3KOJNOrMYeCcKUX YCrOBUIN BO3-
pactaeT 3aBUCMMOCTb OT OMOTMYECKMX M abMoTUYECKMX
hakTopoB BMOOBOro COCTaBa pacTeHU U B LerioM oTpacnu
cenbckoro xossanctea. C6op, coxpaHeHue, NOMoJIHEHUE U
ucnonb3oBaHne 6GMOpecypcoB — 3TO OCHOBHble Meponpus-
TUS ANS npefoTBpalleHns notepb reHooHAa U BaXKHENLWNX
XO3ANCTBEHHbIX MPU3HAKOB KynbTypbl fyKka. YnpaBreHue
6ropecypcamu No3BoONseT Nnornyvyatb HOBble 3HAHUSA O reHe-
TVKe BMOOB HeobxoauMmble Mpu COXpaHeHUn pas3Hoobpasus
pacTeHui ana obecneyeHns NpogoBoNbLCTBEHHOW Ge3onac-
HoCTK [6].

BuopecypcHble konnekunmn oxeaTbiBaOT LWMPOKUIA CNEKTP
COpTOB, TMOPUAOB M CENEKLMOHHBIX JIMHUIA NyKa, KOMMep4e-
CKMX COpPTOB, COPTOB HapOAHOW Cenekuum u AUKUX COpPOaM-
Yel CO CBOMMM YHWKanbHbIMU FrE€HETUYECKUMU NpU3HaKamu
[7].

CopTa u cenekunoHHbIE NIUHUKN NyKa penyaToro co3farT-
CS cerekuMoHepamMu A4S NOBbIWEHUA NoTeHUManbHON ypo-
KaWHOCTKN, YMNyYlEeHUs BKYCOBbIX KayecTB, COXPaHHOCTH,
a[lanTMBHOCTM K YCITOBUSAM OKpYXXatoLLeln cpeabl, U3MEHeHUs
XapakTepucTuk nykoBul (okpacku, ¢opmbl, copepxaHus
pacTBOPUMbIX CyXux BewecTB u T7.4.). Co3gaHue, BHeapeHne
COpPTOB M rMOPMAOB BHOCUT 3HAUYUTENbHbIN BKNag B NOBbILLE-
HUEe NpOoM3BOAMTENBHOCTU U NPUOBLINBHOCTM OTpacnu Cerlb-
cKoro xosganctsa [8].

CenekunoHHble NUHUK, CO3[AaHHble N3 reHeTUYeckn pas-
HOOBPa3HbIX KOHCTAHTHbIX MUHWIA, CMy>aT OCHOBOW ANnd rnb-
pugoB Fi. OHM oTOGMpalOTCS MO KOHKPETHBIM MNpU3HaKam
(HanpumMep, NO yCTOMYMBOCTU K GonesHaM, BUOXMMUYECKUM
nokasarenam u T1.4.) [9]. CkpelwimBaHne pasHbix pogouTernb-
CKMX JWHUA MO3BOMSIET CeneKkunoHepaM KOMOMHMPOBATb
LeHHble NMpU3HaKu poauTenen, B pesynbTaTe rmbpuabl npo-
ABNAKT reTepo3nc, OAHOPOAHOCTb, BbICOKYIO YPOXaNHOCTb
N YCTONYMBOCTb K 6OMe3HsM, Mo CpaBHEHMIO C POAUTENbCKU-
Mu nuHuamu [10]. CenekumoHHbIe TNUHUN YCTOMYMBBLIE K
O0MNe3HsIM CHUXaKT 3aBUCMMOCTb OT XMMWUYecKnx obpabo-
TOK, @ BbICOKOMNPOAYKTMBHbIE MOBbLILAKT MNOTEHUMaNbHY
TOBaAPHY ypoxanHocTb nyka [11].

Kommepueckne copTa oTnmM4yalTca BbICOKOW BOCTpebo-
BAHHOCTbIO Ha PbIHKE XO3SIMCTBEHHO-LEHHLIMU NPU3HaKamu,
BbICOKOW YPOXalWHOCTbIO, yCTOMYMBOCTbIO K NaToreHam, Bpe-

BREEDING, SEED PRODUCTION AND PLANT BIOTECHNOLOGY

OUTENAM U BbICOKOW CEMEHHON NPOAYKTUBHOCTBI. OHKM CO3-
[alTca afanTUBHBIMU K YHUKANbHBIM KITMMaTUYeCKUM YCIo-
BUSIM, TMMaM MOYB pPermoHa BO3AENbIBAHUSA U TEXHOMOTMUAM
BblpalLnBaHUs.

CopTa HapogHoW cenekumm — 3To TPaAWLMUOHHbIE, TeHe-
TMYECKM reTeporeHHble Nonynaunn, aganTMpoBaHHbIe K KOH-
KpPeTHbIM 3KONoro-reorpadu4yecknm YCrnoBUsSIM, COXpaHsie-
Mbl€ B IMYHbIX NOACOOHbBIX XO3ANCTBAX Ha NPOTSKEHUN MHO-
rmx nokoneHun. OHU yCTONYMBBI K BpeauTensm, 6onesHsm,
pacnpocTpaHeHHbIM B UX POAHbLIX PErMOHax, cneunduyecko-
My KnuMmaTy, Tunam no4s, ANMHE CBETOBOrO AHSA U arpoTex-
Huke [12].

OT16op 13 gukopacTylwmx nonynauun opm nyka C LeH-
HbIMM NpU3HaKaMmyu ANS pasfuyHbIX PEerMoHoB NpuBEN K
NOSIBITEHMIO LLUMPOKOro CMeKTpa COPTOB HAPOAHOWM cenekuumn
CO 3HAYUTENbHON reHeTUYECKON N3MEHYNBOCTLIO. A nonyns-
LMK, U3 KOTOPbIX MPOBOAUIICSA OTOOP CENEKUMOHHbIX hopm,
NCNOonb3YTCA Kak AVKWE POAUNYM B NOALEPXKAHWUM FeHeTnYe-
ckoro pasHoobpasusa GuopecypcoB nyka Ans cenekumoHHon
paboTbl U Hay4YHbIX nccnegosaHuii [13, 14]. 3To BMALI onKO-
pacTtywero nyka A. asarense Fritsch & Matin, A. roylei
Stearn, A. galanthum Kar. & Kir., A. oschaninii O. Fedtsch.,
A. turkestanicum Regel, A. pskemense B. Fedtsch., A.
altaicum Pall., A. farctum Wendelbo, A. praemixtum Vved.,
A. rhabdotum Stearn n A. vavilovii Pop. et Vved., ncnonb-
3yemble Kak AOHOpbl YCTOMYMBOCTU K DomnesHsaM, BpeauTe-
naM, 3acyxe, 3KCTpemanbHbIM TemnepaTtypam W HU3KOMY
nnogopoauto noys [15]. U3yyaa Guonorno u aganTuBHblE
npu3HaKkM OWKUX POACTBEHHMKOB, CeneKkuMOHepbl co3datoT
dopmMbl nyka, nyywe npucnocobrieHHble K CTPeCcCOBbIM
yCnoBusaM BbipalunBaHus [16].

Mmbpuagmnsaums amkopacTywmux BuaoB popa Allium L. ¢
NyKOM penyaTbiM OA4MH 13 cnocoboB yBenuyeHunst buopecyp-
coB nyka. Co3gaHue HOBbIX (hOPM PacTEHUN C YHUKAIbHbIM
reHeTU4YeCkMM MaTepuarnomMm pacluMpsieT FeHOTUMUYECKY U
dEeHOTUNNYECKYD U3MEHYMBOCTb, yBenuymas otbop LeH-
HbIX B MPaKTU4YECKOM OTHOLLEHUN FEHOTUMOB.

[Mony4yeHHble Ha OCHOBE MEXBMAOBOW rnbpuaunsauunm
COBMECTHO C OeKKpoccupoBaHMEM, WHOPUOMHIOM, KpoOCC-
OpuanHrom, nonunnonan3aunen, CKpeLmnBaHnsa ¢ NPoMexy-
TOYHbIM BWOOM, HOBbl€ YHUKambHble (POPMbl pPacTeHui B
3aBUCMMOCTU OT UX FeHeTuM4yecKon npupopbl umetT 6ornb-
WOW noTeHuMan Ans co3fgaHus copToB C GnaronpusTHbIMU
cenekuMOoHHO-UEeHHbIMK NpusHakamu [17, 18, 19].

Llenb paboTbl — NONy4YnTb U OLEHUTb MO XO35INCTBEHHO-
Nnosfie3HbIM MNpu3Hakam W YyCTOMYMBOCTU K MEPOHOCMOPO3Y
CENEKUNOHHble (DOpPMbl MEXBMAOBLIX TMOpPMAOB fyka Ans
nononHeHns GuopecypcHomn konnekumn poaa Allium L.

MaTtepuan n metoabl

B nccnepoBaHnax nyvyanu pacteHus M3 notomcTB lis OT
BC; MEXBUO0BbIX rmbpunoos nyka KOMOUHauunmn
ckpewmBaHuna Fs (A. cepa x A. vavilovii) n Fs (A. cepa x A.
fistulosum). Mopdonornyeckyto oueHKy NpoBOAUNN MO Mpu-
3HakaM IyKOBMLbl: OCHOBHas OKpacka Cyxux Yellyn, macca,
dopma nykoBuubl [20]. OuexnumBanm 50 unHOpeaHbIX
notomctB no 40-50 pacteHun B notomctBe. B kavecTtse
KOHTpONsa wucnonb3oBanu pacTteHna copta OpguHuoBel
(A.cepa L.). CenekunoHHbii Matepman bpanu n3 YHY (yHu-
KanbHasi HayyHas ycTaHoBKka) «[eHeTuyeckasi Konnekuus
pacTutenbHbix pecypcoB BHWNCCOK (Bcepoccuickun
Hay4HO-MccneaoBaTeNbCKNUn UHCTUTYT CENeKkuMm U CEMEHO-
BOJCTBA OBOLLHbIX KYIbTYp)».
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PacTeHuns B nmoneBbiX YyCroBUSAX BblpalluBanu Mo TEXHO-
norun BO3AenNbiBaHUSA KynbTypbl Jlyka penyaToro no4YBeHHO-
KnuMmaTmyecko  30Hbl  MockoBckon  obrnactu  [13].
duTonaTonornyeckas oueHka BKYarna BbisIBIIEHME Xapak-
Tepa yCTOMYMBOCTU pacTeHuit fyka K nepoHocnopo3sy [21].

Cratuctuyeckyto 06paboTKky pedynbTaToB NpoOBOAUNM MO
HocnexoBy B.A. [22] n c nomoLLblo NakeTa NpuknagHbIX nNpo-
rpamm Microsoft Office Exel.

Pe3ynbTaThl MCccnegoBaHUIM U UX 06CYyXXAeHue

OueHka MexBuAOBbIX MOPMAOB ryka NpoBOAMMAchb Ha
BbISIBNIEHNE pa3HOOOpa3sns pacTeHNi No Y1Cry NIMCTbEB, OCHOB-
HbIM MpU3HaKkaM NyKoBuLbl (Macca, dopmMa, okpacka fyKoBuLbl)
N YyCTOMYMBOCTHM K NepoHocrnopo3y. B 6onee paHHux nccnegosa-
HMAX NPOBOAMNACH OLleHKa pacTEeHUN MEXBUAOBbLIX rMbpuaoB
BHYTPY NOTOMCTB, M03BOSIsIA 0TOMpaTh (OPMbI NS MOBbILLEHUSA
KOHCTaAHTHOCTWN CENEKUMOHHO-LEHHbIX Npu3aHakos [17].

Y pacTeHuit KoMOGHauun ckpelumBaHus BUAoB A. cepa x A.
fistulosum B nokoneHuu li-Is ot BC1 uncno nucteeB BapbmpoBa-
no ot 6,5 po 9,5 (tabn. 1). MNpn aTom cpegHee YMCNO NUCTHEB
N3MEHANOCb BONHOOOPa3HO — BbICOKME 3HayeHus B lq, I3, Is n
HU3kue — B ly, l4. B koMOMHaALMK CKpeLLMBaHMsa BUOOB A. cepa X
A. vavilovii BbICOKOE 3Ha4YeHue npusHaka oTMmevanocb B MHOpea-
HoM nokorneHun |y (8,2 nucta). C yBenuuyeHvem MHOpeaHOro
nokoneHus ¢ lo Ao ls pacteHusi 6binM BbIPOBHEHBI MO AAaHHOMY

npusHaky (6,3-6,9 nnucTbLeB B cpeaHeM Ha pacTteHumn). B KoHTpo-
ne (copt OavHUOBEL) CpefHee YMCno NUCTbeB coctasumo 7,0
LT.

B kombuHauum ckpewmBaHust BuaoB A. cepa x A. fistulosum
pacTeHusi cchopmmpoBanu nykoBuubl Maccon 54,4-100,0 r (tabn.
1). Mpu3Hak U3MEHANCHA B 3aBUCMMOCTM OT NMOKONEHWSA MHOPUANH-
ra. Hanbonee BbICOKOE 3HaYEHME MO Macce NyKoBULbI OTMeYanu B
nokoneHun I3 paBHoe 100,0 r. Y pacTeHun B kombuHaumm
ckpelumBaHua BuaoB A. cepa x A. vavilovii ¢ yBenuyeHuem
MHOpPEHOro MOKOMEeHUsl yBeNMUMBanacb CpeaHsisi Macca JyKkoBu-
ubl. OHa Haxoagunack B npegenax 37,0-85,0 r. MakcumanbsHoe
3HayeHMe Mo [JAaHHOMY Npu3Haky Habnoganu y pacTeHun
IsBC+(Fs(A.cepaxA.vavilovii)) ¢ maccon 6onee 85,0 r. PacteHus
KOHTPOMS XapakTepunsoBanucb Maccou fykosuupsl o 100 r.

Mo gnameTpy nMyKoBWLIbI OTMEYanu criefyLLyo 3akoHOMep-
HOCTb: Y pacTeHuii o6emx KOMOMHaLMIA CKpeLnBaHus BUOOB — C
yBenuyeHnem nHbpeaHoro nokonenus ¢ 1 oo ls ysenvumsancs
Takke n guameTp nykosuubl ¢ 2,4-3,8 cm o 4,8-4,9 cm.

PacTeHus B MHOpeHbIX NOTOMCTBaX fyka B OCHOBHOM pacLuen-
NANUCH MO OKPACKe CYXMX YELLYI NYKOBULbI HA: KEMTYHO 1 KpacHyHo
(tabn. 1, puc. 1). Cpean pacteHuii KOMOMHaUMKN CKpeLLMBaHWs
BuaooB A. cepa x A. fistulosum npeobnagana kpacHasi okpacka
nykoBuubl (44,0-93,0%). A pacTeHusi C XENTOW OKPaCKOW 1yKoBY-
Ubl BapbupoBanu B MHOpeaHbIx nokoneHusix ot 7,0 no 56,0%. B
KOMOMHauMK ckpelmBaHust BuaoB A. cepa X A. vavilovii npeotna-

Tabnuya 1. PazHoo6pa3ue pacmeHuli Mexeudoebix 2u6pudoe Mo cesleKyUOHHbIM MPU3HaKam
Table 1. Diversity of plants of interspecific Allium hybrids by breeding traits

Okpacka cyxux qewyn, %

e, nyasen, . Aykom
Kom6uHauus cMm
cKpelwmBaHus )
xéntas KpacHas
XcptSxcp XeptSxep XcptSxep
11BC(F5(A. cepa x A. fistulosum)) 8,8+0,3 79,0+3,4 3,8+0,1 49,0 51,0
1,BC4(F5(A. cepa x A. fistulosum)) 6,5+0,2 54,412 4 4,6+0,1 7,0 93,0
13BC4(F5(A. cepa x A. fistulosum)) 9,5+0,4 100,0+3,6 4,740,1 56,0 44,0
14BC4(F5(A. cepa x A. fistulosum)) 6,710,2 68,0£3,2 4,840,2 27,0 73,0
15BC4(F5(A. cepa x A. fistulosum)) 7,80,1 84,4129 4,8+0,1 24,0 76,0
14BC4(F5(A. cepa x A. vavilovii)) 8,2+0,3 37,0¢1,4 2,4+0,1 57,0 43,0
1,BC4(F5(A. cepa xA. vavilovii)) 6,3+0,2 53,3+2,3 3,10,1 3,0 97,0
13BC4(F5(A. cepa xA. vavilovii)) 6,9+0,2 64,0£3,1 4,8+0,1 100,0 0
1,BC4(F5(A. cepa xA. vavilovii)) 6,6+0,2 78,0£3,3 4,9+0,2 38,0 62,0
15sBC4(F5(A. cepa xA. vavilovii)) 6,5+0,1 85,0+3,0 4,9+0,1 13,0 87,0
OpuHuoBel (A.cepa L.) kKOHTponb 7,0+0,2 100,04£2,5 5,0+0,1 100 0
HCPy5 0,47 23,0 0,21
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Puc. 1. PazHoo6pa3ue s1ykoe8u4HbIX UH6PEeOHbIX MomomMcme Mexeudoebix 2ubpudoe nyka:
a), 6) — A. cepa x A. vavilovii u 8), 2) — A. cepa x A. fistulosum
Fig. 1. Diversity of bulbous inbred progeny of interspecific hybrids:
a), b) — A. cepa x A. vavilovii and c), d) — A. cepa x A. fistulosum

Jana Takke KpacHas okpacka nykosuupl (62,0-97,0%). Ho y  KOTOpbIX nomydveHbl MHOpedHble MOTOMCTBA, BEPOSATHEW BCEro,
MHOpeaHOro NOTomMcTBa |3 BCe pacTEeHNs MMENW XXEMTYI OKpacKy  OKasanuCb reTepo3uroTHbl, @ yveTHasd BblOOpka He mnossonwna
nykoBmubl. [10 oKkpacke NykoBuWLbl y AaHHbIX CENEKUMOHHbIX POpM  OXapakTepu3oBaTb AaHHbIN Npu3Hak. B koHTpone Bce pacTeHus
YETKON 3aKOHOMEPHOCTM OMnpedenvTb He yaanocb. PacTenus, ¢ cdhopmmpoBanm NnykoBULbl XKENTOM OKPaCKW.

Tabnuya 2. Xapakmepucmuka pacmeHull Mexeudosbix 2ubpudoe siyka no ¢hopme sykosuybl, (1), %
Table 2. Characteristics of plants of interspecific Allium hybrids by bulb shape, I, %

®opma nykosuubl (1)*
KomGuHauus ckpelymBaHus

annunTuyeckas WIMPOKOINNMNTUYECKasA Kpyrnas
(<0,7) (0,8-0,9) (1,0)
11BC4(F5(A. cepa x A. fistulosum)) 85,0 15,0 0
1,BC4(F5(A. cepa x A. fistulosum)) 15,0 85,0 0
13BC4(F5(A. cepa x A. fistulosum)) 53,0 48,0 0
14BC4(F5(A. cepa x A. fistulosum)) 0 45,0 55,0
1sBC4(F5(A. cepa x A. fistulosum)) 57,0 43,0 0
11BC4(F5(A. cepa x A. vavilovii)) 85,0 15,0 0
1,BC4(F5(A. cepa xA. vavilovii)) 90,0 10,0 0
13BC4(F5(A. cepa xA. vavilovii)) 95,0 0 5,0
14BC4(F5(A. cepa xA. vavilovii)) 80,0 20,0 0
1sBC4(F5(A. cepa xA. vavilovii)) 5,0 95,0 0
OpuHuoBel (A.cepa L.) koHTpOnb 0 30,0 70,0

*| — uHOeKC ¢hopMbI NTyKOBUUMI.
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Ta6nuya 3. PacmeHus mexeudoebix 2ubpudoe siyka ycmouyusbie K 10)kHol My4yHucmol poce (Peronospora destructor (Berk.) Casp.), %
Table 3. Plants of interspecific hybrids of Allium resistant by downy mildew (Peronospora destructor (Berk.) Casp.), %

Kom6uHauus ckpelymeaHus

ycTOoM4MBbIE

11BC4(F5(A. cepa x A. vavilovii))

1,BC4(F5(A. cepa xA. vavilovii))

13BC4(F5(A. cepa xA. vavilovii))

14BC4(F5(A. cepa xA. vavilovii))

1sBC4(F5(A. cepa xA. vavilovii))

11BC4(F5(A. cepa x A. fistulosum))

1,BC4(F5(A. cepa x A. fistulosum))

13BC4(F5(A. cepa x A. fistulosum))

14BC4(F5(A. cepa x A. fistulosum))

1sBC4(F5(A. cepa x A. fistulosum))

OpuHuoBel (A.cepa L.) kKOHTponb

CeneKumnoHHble hopMbl MEXBUAOBBLIX TMOPMAOB nyka UMenu
annuntnyeckyto (1=0,6-0,7), wupokoannuntuyeckyto (1=0,8-0,9)
n kpyrnyto (1=1,0) bopmy nykoBuubl (Tabn. 2).

Y koMOMHaLMM ckpeLumBaHus BUOoB A. cepa x A. fistulosum npe-
obnagana LMpoKoannMnTMyeckasi gopma nykosuusl (15-85%). B
notomcTBe 14BC+(Fs5(A.cepaxA.fistulosum)) y pacteHuin cdhopmmupo-
Banuchb Lunpokoanmmntudeckue (45,0%) n kpyrnele (55,0%) nykosu-
upbl. B koMGuHaLmm ckpelumBaHus BuaoB A. cepa x A. vavilovii npe-
obragana annuMnTuyeckasi 1 LWMPOKo3NnUNTUYeckass popma fyko-
BMLbI C YacToTon BcTpeyaemoctn oT 5,0 go 95,0%. VickntoueHne
coctaBnsitoT pactenus 13BCq(Fs(A.cepaxA.vavilovii)), y KoTopbIxX
95,0% annuntuyeckne nykosuubl, a 5,0% — Kpyrnble NyKoBULLbI.
PacteHns koHTpons o6pa3oBany NyKoBULbI KPYITIOW W LLIMPOKO3T-
nmnTrnyeckor hopmMbl ¢ HacToTol BecTpedaemoctu 70,0% u 30,0%.

B paHHUX wuccrnenoBaHusx (UTONATONOMMYECKYH OLEHKY
pacTeHnn MexBuMAOBbIX rMMOpUOOB NMyka NPOBOAMNN MO NATU-
GannbHOM LWKane BHYTPW MOTOMCTB, OTOMpas yCTON4YMBbIE
dopwmbl [17]. B gaHHon paboTte aons Gonee ectkoro otbopa
MHOpeaHble NOTOMCTBaA NOAENWUNM Ha ycTonumBble (0 6annos) n
HeycTonumsble (1,0-4,0 6annos).

dutonaTonormyeckasi oLeHKa MEXBMOOBbLIX MMOPWAOB nyka
rnokasarna, YTo B 3aBMCUMMOCTU OT MOKONeHWs MHbpuanHra pacte-
HUa obnaganu pasnuMYHOM YCTOMYMBOCTBIO K MEPOHOCMOPO3Y
(Tabn. 3). Y pacteHuin koMmOMHaUmn cCKpeLumBaHns BuaoB A. cepa
x A. fistulosum KOnn4ecTBo YCTONYMBBLIX pacTeHuii k JIMP Bapb-
mpoBanio B MHOpeaHbIX nokoneHusix ot 42,0 go 49,0%.

50,0

56,0

60,0

66,0

74,0

49,0

45,0

47,0

42,0

43,0

10,0

MopaxeHne NepoHOCNOPO3OM

HeyCcTOW4YUBbIE

50,0

34,0

40,0

34,0

26,0

51,0

55,0

53,0

58,0

57,0

90,0

dakTn4eckn pacteHns AaHHOW KOMOUHaLUMK CKpeLLMBaHUs BUAOB
pas3fenunmchb NOpPoBHY: YCTOWYMBBLIE U HEYCTONYMBSIE.

B koMOuHauun ckpelimBaHmsa BuaoB A. cepa x A. vavilovii ¢
yBenuyeHnem unH6peaHoro nokonexus ¢ ly oo Is Bo3pactano
YMCIO YCTOMYMBLIX pacTeHun K nepoHocnopody ¢ 50,0 go
74,0%. OcTanbHble pacTeHust JaHHOW KOMOMHaUUKM cKpelluBa-
HUS OKasanucb HeycToWuyuBbiIMM K GonesHu. B koHTpone
otmevanu 90,0% HeycToMuMBLIX pacTeHui, a Takke Habnoaa-
nacb ux ruéernb.

3akntoyeHune

AHanua pacteHui MexBuUAoBbIX MOPUAOB nyka n3 nHGpea-
HbIX MOTOMCTB |15 KOMOMHALIMIA CKpeLuyBaHWsA BMOOB A. cepa X
A. vaviloviin A. cepa x A. fistulosum nokasan BO3MOXHOCTb yBe-
nuyeHns BropecypcoB Nyka, 3a C4eT Mosy4eHHbIX C MOMOLLbIO
MEXBMOOBON rMbpuamsaumm, HacbILWaoLWmMX CKpeLLMBaHUn U
MHOPMAMHIa cenekUMoHHbIX hopMm.

Mopdornormyeckasi oueHka Mo Ka4yeCTBEHHbIM W Konuye-
CTBEHHbIM NpU3HaKaM y Nnosy4eHHbIX pacTeHU Nnyka no3sonuna
BbIAENWUTb NepcrneKkTuBHble OpMbl AN cenekuun 13 NoToMcTB
I3BC1(Fs(A. cepa x A. fistulosum)) Maccoi nyKoBULbl OKOMO
100,0 r anAUNTUYECKON U LLUMPOKOINNUNTUYECKON hopmbl. Ha
OCHOBaHWWN PMTONATONOrMYECKON OLEHKN BblAeneHbl pekombu-
HaHTHble OpPMbl NyKa Kak reHeTU4eckne WUCTOYHUKN B
notomcTBe IsBC+(Fs(A. cepa x A. vavilovii)) ¢ 74,0% pacteHun,
YCTOMYMBBIX K MEPOHOCTOPO3Y.
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AxtyansHocTb. WUnuHat (Spinacia oleracea L.) akoHOMUYeCKM 3HAYMMan OBOLUHAA Kynb-
Typa, BbipaljuBaemasi BO BCeM Mupe. ITO OQHOMNETHAS XONoJOCTOMKas U ckopocnenas
KynbTypa, KyNnbTMBMpYyeMas Kak B 3alULiEHHOM, Tak U B OTKPbLITOM rpyHTe. [oatomy,
cyuecTByeT NOTpe6HOCTbL B GONbLIOM pa3HOOOpa3um copToB U rMGpPUAOB, NpMcnocob-
NEeHHbIX K KOHKPeTHbIM ycnoBusiM. B FocyaapcTBeHHOM peecTpe CeneKLMOHHbIX JOCTU-
XeHun P® copepxutca 67 copToB M rMOPMAOB WINMHATA, U3 KOTOPbIX Ha A0N0 MHOCTpPaH-
HOW rmbpuaHon cenekummn npuxopgutca 66%. CoznaHne otTeyecTBEHHbIX TMOPUAOB WNKUHA-
Ta OCNOXHSAETCA He[OCTaTKOM XOPOLIO W3YYEHHOro UCXOAHOro MaTepuana: BbIPOBHEH-
HbIX TEHOTUNOB TMHO3LMYHOIO TUNa, COYeTaloWMUX BbICOKYH YPOXaWHOCTb, CKopocne-
nocTb U 6oraTbii GMOXUMUYECKUN COCTAB.

Marepuansl n metoasl. FeHeTUYeckoe pa3HoOOOpa3ue KynbTypbl - NOTEHUMan Ans cenek-
LIMOHHOTO MCMONIb30BaHNUA U aKTUBHOTO U3YYEHUS B CBETE COBPEMEHHbIX 3HAHWI U TEXHO-
norun. CobpaHHas B BcepoccMICKOM MHCTUTYTE FEHETUYECKUX PecypcoB pacTeHuWi
umeHu H.WU. BaBunosa (BUP) konnekuus wnuHata, umerowas 90-neTHO NCTOPUIO, BKIHO-
yaeT 744 o6pasua u aBnseTcA camon 6onbwon B mupe. OHa yHMKanbHa no pas3Hoobpa-
310 M MPOUCXOXKAEHUI0 06pa3LoB.

PesynbTathl. B konnekuun umetoTcs BbICOKOYpOXaiHble, CKopocnerble, NO34HO-3aLBe-
Talowme reHoTUNbI, CO3AATCA NUHMK C NpeobnagaHneM XeHCKOro Tuna BeTeHus, nonu-
nnoupbl. Co3gaHbl nNpusHakoBblie TPYNNbl MO MAAaCTUMHOCTH, BbICOKOMY COAEpPXaHWUIo
LieHHbIX 6MoxMmuUyeckux BewecTB. B pesynbTate MHOroneTHero BCECTOPOHHEro U3yye-
HWS KONNEKUWUM LINMHATa BbiAeNeHbl reHOTUMNbl, PpeKOMEeHAYLWMUeCH AN BKIOYEHUS B
CeneKLMUOHHbIE CXEeMBI.

3akntoyeHne. CoxpaHseMblii B UHCTUTYTE pa3HOOGpa3HbIii XOPOLLO M3YYeHHbIN FeHO(OHA,
Wn1HaTa cnocobeH NpeoCTaBNATbL HEOrPaHMYEHHbIE BO3MOXHOCTH ANA cenekyum u Boc-
NONHATL HYX/Abl HaCeNeHUA cTpaHbl, 0borawasn paunoH 6oraTon NMrMeHTamm, MOTENHOM
u 6enkom NUCTOBOW KyNbTypoW C BbICOKMM cofepxkaHuem (heHONbHbLIX 3MEeMEHTOB M
aHTMOKCMAAHTHOW aKTUBHOCTHIO.

KNIOYEBLIE CNTIOBA:

Spinacia L., pa3HOBUWAHOCTH, COPTOTUNbI, CKOPOCNENOCTb, FeHOGOHA, cenekyus

Potential of the VIR Spinach
collection for use in breeding

ABSTRACT

Relevance. Spinach (Spinacia oleracea L.) is an economically important vegetable crop
grown all over the world. This is an annual, cold-resistant and early-ripening crop, culti-
vated both in protected and open ground. Therefore, there is a need for a wide diversity
of varieties and hybrids adapted to specific conditions. The State Register of Breeding
Achievements of the Russian Federation contains 67 varieties and hybrids of spinach, of
which 66% are foreign hybrid selection. The creation of domestic spinach hybrids is com-
plicated by the lack of well-studied initial material: aligned genotypes of the gynoecic
type, combining high yield, early maturity and rich biochemical composition.

Materials and Methods. Genetic diversity of crops — potential for breeding and active
study in the light of modern knowledge and technologies. The spinach collection collect-
ed at the Vavilov All-Russian Institute of Plant Genetic Resources (VIR), which has a 90-
year history, includes 744 samples and is the largest in the world. It is unique in the diver-
sity and origin of its accessions.

Results. The collection contains high-yielding, early-ripening, late-blooming genotypes;
lines with a predominance of the female type of flowering, polyploids are being created.
Characteristic groups have been created based on plasticity and high content of valuable
biochemicals. As a result of many years of comprehensive study of the spinach collec-
tion, the genotypes recommended for inclusion in breeding schemes were identified.
Conclusion. The diverse, well-studied gene pool of spinach preserved at the institute is
capable of providing unlimited opportunities for breeding and meeting the needs of the
country's population, enriching the diet with leafy crop rich in pigments, lutein and pro-
tein, with a high content of phenolic elements and antioxidant activity.

KEYWORDS:

Spinacia L., varieties, types of spinach varieties, early ripening, gene pool, breeding

[ 36 ]


https://crossmark.crossref.org/dialog/?doi=10.18619/2072-9146-2025-2-36-44&domain=pdf&date_stamp=2025-04-15

BBepneHue

BCOBpeMeHHOM obuiecTBe NpeabABNATCA BbICOKME
TpeboBaHuA K kayecTBy nuwun. Hanbonbwum cnpo-
COM MONb3YTCA NPOAYKThl 6oratele BUTaMMHamu u bnaro-
TBOPHO BNUsKOLWMNE HA 300POBbE YenoBeka. M3BecTHO, UTo
ynotpebneHme B nuuly OONbLIOrO KONMMYECTBa 3eNeHHbIX
OBOLLEN YMEHbLUAET BEPOSATHOCTb pa3BuTusa npobnem cep-
[,e4YHO-COCYAUCTON CUCTEMbI U OHKOMOrM4yeckux 3abone.a-
HUWA, a TaKXe CHWxXaeT pUCK Habopa nuwHero Beca [1].
OgHUM 13 Takmx NpoaykToB sABnsetcd wnuHat. OH yno-
TpebnsieTca B nuLy B canaTtax, cynax, nope, U3 Hero maro-
TaBnNuBalT KOHCEPBMPOBAHHbIE COKM M AeTCKOe nuTaHue. B
NULLEBON MPOMBILLINIEHHOCTU MONYyYalT KpacuTenb 3enéHo-
ro uBeTa, UCNonb3yembld ANA MOoAKpalUMBaHWUA TecTa,
MaKapOH, KOHCEPBMPOBAHHOIO 3eMEHOro ropoLka u Mopo-
XeHoro [2,3]. JlucTba wnuHaTa xapakTepusyTcsa BbICOKON
KOHUeHTpauuen cyxoro BewecTea (10,5+0,2%), B cocTtaBe
koToporo po 25% npuxogutca Ha 6Genok [4-6].
BnarotBopHOe BO3JENCTBME LUNMUHATaA Ha OpraHM3M Yerno-
BeKa noaTBepXaeHo psaaom uccnegosanun [7-10]. Wnunat
6oraT pas3nuYHbIMN aKTUBHBIMW COEAMHEHNAMM, TAKMMU Kak
dnaBoHOMAbLI W Apyrve nonudeHonbl, oKasbiBawLWUMn
aHTuMKaHueporeHHbln adpgekt [9-11]. lMNMuweBas LEHHOCTb
KynbTypbl obycnaBnumBaeTca B TOM YMCIE COLEPXKaHUEM
b6eTa-kapoTuHa (npoBuTamuH A) U ONMEBON KUCMOTHI.
LnnHaT Takxke ABNAETCS XOPOLWUM MCTOYHMKOM BUTaMUHa
C, kanbuus, xenesa, docdopa, HaTpusa u kanus [12]. OH
6orat ButammHamun B1, B2, B3, B6, B9, H, K, E, Pun PP u
kapoTuHompgamu [13]. N3 obwero 4yucna KapoTUHOMAOB,
OOHapyXeHHbIX B LWNuMHaTe, Hanbonbluylo LEHHOCTb npea-
cTasngeT noTeunH [14]. JaHHbIA KCaHTO W COAEPXKNTCA B
MaKyne ceTyaTKu rnasa v He CUHTE3UpyeTCs B OpraHusmMe
yenoBeka [15]. NoaTomy noTpebreHne NpoAYKTOB NUTaHUSA
U MeOUKaMEHTOB, BKITHOYaAKLWNX NIOTENH, KpanHe Heobxo-
OVMO Ans NpefoTBpalleHus pasnuyHbiX AUCTPOUYECKMX

3aboneBaHun rnas [16,17].

LWnuHat MOXHO BblpawmBaTh B Nwboe Bpemsa roga B
3alUMLLEHHOM TPYHTE U C anpens no OKTs0pb B OTKPbITOM.
Moatomy, cyuwecTByeT noTpebHOCTb B 60MNbLIOM pa3Hoob6-
pasuu copToB M rMbpuaoB, NPUCNOCOBMEHHbBIX K KOHKpeT-
HbIM ycnosuam. Konnekuus wnuHata Bcepoccuiickoro
WHCTUTYTa FeHEeTUYECKUX PECYypCOB pacTeHui umeHu H.U.
BaBunosa (BWP) yHnkansHa cBonm pasHoobpasnem u npo-
ucxoxgeHunem. OHa npeactaBngeT 6oraTbli MaTepuan Ang
N3yvyeHns 1 co3gaHnsa copToB M rubpuaos. B cBeTe Bbiwe-
CKas3aHHOro [JaHHbIi 0630p npeacTaBnseT MHTEpec Ans
CenekuMoHepoOB M CEMEHOBOAOB LUMUHATA.

OcHOBHas 4acTb

WnwuHat (Spinacia oleracea L.) — akOHOMUYECKM 3HAYU-
Masi OBOLlHAsa KynbTypa, noTpebnsemass BO BCEM Mupe,
nnowagb ero BO34eNblBaHUSA PacTET C KaXAblM FOLOM.
CornacHo ctatuctuke FAOSTAT, B 2023 rogy mMupoBoe
NpPOM3BOACTBO LUMMHATa cocTaBuno 6onee 34 MUNNMOHOB
TOHH B rog Ha nnowaaun 944 Teic. rektap [18]. 3a nocnen-
Hue 10 net o6bEM nmpoaykumm Bbipoc novtn Ha 50%, u3
koToporo 6onee 90% npuxoautcs Ha Kutan, IHOoHe3uo n
CLUA.

CeMeHOBOACTBOM LUMMHATaA 3aHMMaKTCA MHOrMe cTpa-
Hbl. OCHOBHbIM MPOU3BOAMTENEM CEMSIH LUMMHATA B MUpe
asnaetca [Hanunsa (6onee 70%). 310 cTano BO3MOXHbIM
6narogapsa 6naronpusiTHbIM MOroAHbIM YCMOBUSIM U OTNWH-
HOMYy cBeTOoBOMY AH0 [13,19]. PaHee nuaepamu npou3BoA-
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cTBa ceMsaH wnuHata Oobinn CLUA n Hugepnanabl. Okono
90% npousBoaAuMbIX cemsiH — rubpuabl. Mnowangb noA
CeMEeHOBO/ACTBOM LWNMHaTa B [JaHnn npogormkaeT yBenmymn-
BaTbCH.

B locypapcTBeHHOM peecTpe CeneKkuMOHHbIX OOCTUXe-
HU [20], ponyweHHbIX K Mcrnonb3oBaHuio B Poccurickomn
depepaunn B 2024, copepxumtcsa 67 copToB M rmbpuaos
wnuHaTta (puc. 1). MIHocTpaHHasa cenekuns npencTaBrieHa
44 rnbpupammn cenekumoHHO-CEMEHOBOAYECKUX upm:
Enza Zaden, Nunhems, Sakata, Rijk Zwaan, Syngenta,
Bejo, Mansanto, Pop Vriend Seeds v gp. JocTuxeHus oTte-
YEeCTBEHHOWN cemnekumn — 22 copTa OT TakMX MHCTUTYTOB U
npousBoauTenen kak: PenepanbHbIl HayYHbIA LEHTP OBO-
wesogctea, Arpodupma Aanuta, laspuw, Mouck n Aap.
EanHcTBEeHHBbIM TMGpnMaoM POCCUINCKOro MpPOUCXOXAEHUS
asnsetca «Mapucka F1». lNpakTnyecku nonHoe oTcyTcTBME
rmépuaoB WNMHaTa OTEYECTBEHHOW CenekuMn CcTaBuT
3agady nogbopa M co3[aHUs MCXOOHOT0 CerleKUMOHHOro
mMaTepuana ans pasButus rnbpuaHon cenekummn.
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Puc. 1. CoomHoweHue copmoe u 2ubpudoe wnuHama e
ocpeecmpe P®
Fig. 1. The ratio of spinach varieties and hybrids in the State
Register of the Russian Federation

UcTopus KynbTypbl

B HacTosiee BpeMs TOYHblE JaHHbIE O MPOUCXOXAEHUN
W Hadvane Bo3genbiBaHua S. oleracea L. HeW3BECTHBbI.
CunTaeTcs, YTO OOMECTMKALUSA LINMHATa Hayanacb OKOJo
2000 net Hasap [21]. CywecTByeT npennonoxeHue, 4YTo
oyarom ogomMallHMBaHUSA WnuHaTta asnaeTcs Nepcus, oTky-
[a 3TOT NIMCTOBOW OBOLL, PacnpocTpaHuIcs Ha TeEPPUTOPUIO
Kutas [22]. Camoe pgpeBHee yMnOMUHaHME O LIMNUHATE B
Kutae oTtHocutca k VII Beky H.3. noa Has3BaHueM «bo cai»,
4yTO nepeBOAMTCHA Kak «nepcuackui osow». CornacHo
3anucam, «bo cai» nonan n3 Henana B Kutan B 647 roay H.
3. [23].

HassaHue "spinach" npoucxognTt OT McnaHCKOro crioa
«espinaca» [12]. B EBpony kynbTypa 6bina 3aBe3eHa
MaBpaMn u3 UeHTpanbHOW A3uu, a UMeHHO n3 WpaHa
(Mepcus) B 1100 rogy H.9., a no3xe - B CeBepHyo AMepuKy
paHHMMKU KonoHuctammu [12]. TepBble apxeonornyeckue
cBugeTenbcTBa B EBpone Obinn o6HapyxeHbl Ha TeppUTOo-
pun ®paHumm M JaTUPYTCS KOHLOM [ABeHaguaToro unm
Hayanom TpuHaguaToro Beka H.3. [24]. NcTopuyeckne yno-
MWHaHWSA CBMAETENLCTBYHOT O TOM, YTO 3KCMaAHCUSA LINWHa-
Ta wna n3 Asum B CpeanseMHOMOPCKNUn pernoH, CeBepHyto
Espony wn Adpuky, oTKyda OH no3fgHee nonan Ha
AMEPUKAHCKNN KOHTUHEHT.
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CornacHo cucteme knaccudpumkauum APG Il [25], kynb-
TypHbIn wnuHaT (S. oleracea L.) oTHOCKUTCA K CEMENCTBY
Amaranthaceae, nopcemenctsy Chenopodioideae, poay
Spinacia L. JaHHOe cemelcTBO BKMoYyaeT B cebs u gpyrue
3KOHOMWYECKN 3HAYMMble KyNnbTypbl, Taknme Kak CBekna,
KMHOa n amapaHT. B 6onee paHHMX knaccudukaymax wnu-
HaT oTHocuncsa k ceMmenctBy MapeBble (Chenopodiaceae).
Poga Spinacia L. BkntoyaeT Tpu Buaa, U3 KOTOPbIX ABa AUKO-
pactywue (S. tetrandra Stev. w S.turkestanica Jljin.) n
OAWH KynbTypHbI (S.oleracea L.) [26]. MonekynspHble
nuccriegoBaHusa nokasanu, 4To Hambonee BEpPOATHbLIM Mnpa-
poautenem S.oleracea L. aBnsaetca S. turkestanica Jljin.
[27,28].

BcTpevaeTcs mHdopmauns o nogpasgeneHuM copToB
lWwnMHaTa Ha ABe rpynnbl: 3amajHoro M asmartckoro Tuna,
nMmerwuwme aHaToMo-mopdgornorudeckme pasnuuma [29].
Mopdonornyeckn asmatckme GOpPMbl XapakTepuaylTcH
Y3KUMW W 3a0CTPEHHBIMM NUCTbAMW C TMagkon MNOBEepX-
HOCTbIO, @ TaKXe ANIUHHbIMU Yepellukamu, yHacnegoBaHHbI-
MW OT AMKOro wnuHaTta. 3anagHble copTa oOTnuMyarTcH
OKpYrnocTbio, YBENUYEHHOW nnouwiagbld NUCTOBOW nna-
CTUHKM W MOPLWMHUCTOCTbD ee noBepxHocTun [30].
dunoreHeTMyeckne wnccrnefoBaHWA YCTAHOBUNMU CBA3b
MexXay reHeTu4YeckMm pasHoobpasueMm u reorpaduyeckum
npoucxoxneHveMm obpasuoB wnuHata [28,31]. ABTOpbI
BbIAENWNU OBe Tpynnbl, o4Ha M3 KOTOPbIX cocTosina w3
obpasuyoB wnuHaTa, npomsoweawmnx n3 Esponsl, AMepukn,
3anagHon Asun, BoctouHoi A3umm m CeepHoro Kutas,
Torga kak BTopas rpynna - n3 KOxHoro Kutas n AnoHuu.

LWnuHat — aTo ckopocnenas OAHOMNETHSs, npeumylie-
CTBEHHO BETpOOMbINsieMas KynbTypa C YETKO BbIPaXXEHHbI-
MU pasamu oHTOoreHesa. imeeT cTepxHEBOW KOopeHb 6eno-
KOPUYHEBOTO LBeTa, MPAMOCTOAYMIA cTebenb uunuHapuye-
CcKOW popmbl. LiBeT nuctbeB oT TEMHO-3€NEHOro0 OO CBET-
no-3enéHoro. JInctes oyepéaHble: NPUKOPHEBbLIE U HUXHUE
— YyepeLlKoBble, C pas3nIMYHON ANMHOM YepeLlka; cTebnesble
NNCTbS — C KOPOTKMM YepeLikoM U KMMHOBUAHLIM OCHOBa-
HueM. o dopmMe NUCTbs BapbMpyOT OT OKPYrMbIX 40 YANU-
HEHHO-NMaHUeTHbIX. B 3aBMCUMOCTM OT reHoTuna noBepx-
HOCTb NMCTa MOXeT ObITb rmagkon, BOMTHUCTON U roppupo-
BaHHon. O6pasubl pogom u3 lMepeagHeir, BoctouHon, KOro-
BocTtouHon Asum n CeBepHolt Adpukn umetotT 6onee npu-
NoAHSATOE pacnofioXeHWe NMUCTbLEB, YeM 3anagHoeBponen-
CKMe 1 ceBepoaMepuKaHCKME — KOTOpble XapaKTepuayTcs
ropuM3oHTanbHbIM UM crnabonpunogHATEIM PacnoioXeHu-
eM. Hago otmeTnTb, 4TO NpoBefeHHble B BUP nccneposa-
HUSA nokasanu, YTo Npu BblpaliMBaHUN B YCIOBUAX OMNHHO-
ro CBETOBOrO AHA MPUMOAHATOCTb PO3ETKMN yBENMYMBaAETCA
He3aBucumo ot reHoTtuna [30].

WnuHaT — npeumMyLllecTBEHHO ABYOOMHbIA BUA, XOTHA
BCTPEYaTCA pasnuyHble NMPOMEXYTOYHbIE MOSOBbIE TUMbI
[32]. Mo npusHaky nposiBneHuns nona J. Sneep [33] Bbige-
nan y wnuHata 21 rpynny, y4nTbiBag He TOMbKO MYXCKue,
KEHCKME U O4HOOOMHbIE pacTeHUs, HO U XxapakTep UX Mpo-
saBneHns. Mim yctaHoBneHo, 4YTO OAHOAOMHbIE pacCTeHus
MOTYT MMETb KaK MYXCKUEe W XeHCKue, Tak u oboenonbie
LUBETKM B pasfU4YHbIX COOTHOLIEHUAX. Y HEKOTOpbIX ABY-
OOMHBIX pacTeHWn MoxeT HabnwopatbCcA peBepcus nona,
npusosLias K rMHOMOHO3UUM M aHapoMoHoauun [13,34].
[unkopacTywme BuAbl Yalle BCEro xapakTepusylTcs kna-
cTepamMy CpOCLUMXCHA LBETKOB, B AallbHeNleM pa3BuBato-
lWMXca B KOMYMe nnoAabl, KOoTopble cogepxaTt 6onblioe

CEJIEKUMA, CEMEHOBOACTBO M BMOTEXHONOIMMA PACTEHUA

konunyectso cemsaH [30]. MN3BeCTHO, 4TO Hanuyne wunu
OTCYTCTBME LWIMMNOOOpa3HbIX BbIPOCTOB Ha cemeHax (Kormto-
YeKk) KOHTpomnuMpyeTcs OOHWMM TEeHOM, NMpW OOMWHUPOBAHUU
npuUcyTCcTBMSA Kontuyek [35].

[ns HOpmManbHOro pocTa M pas3BUTUSA LWNUMHaTa Heobxo-
OVM CBETOBOW [AeHb npojosikutenbHocTbo 12-15 vacos
[30]. B ycnoBusx ANMWHHOINO OHA BereTtauuMoHHbIN nepuog
pacTeHun cokpaljaeTcs, ycKkopaeTcs nepexon K dase uBe-
TeHnd. Ha KopoTKOM [OHe HacTynneHue ¢as OoHTOoreHesa
pactarnpaeTcs, YTo HebnaronpuaTHO ANS CeMeHOBOACTBA.
OpHako, KOpOTKUI AieHb cnocobeTByeT ob6pasoBaHM0 MOLL-
HOW TEeMHO-3eNeHON PpO3eTKN JUCTbEB, YyBenu4mBaet
cogepxaHue ackopbUHOBOW KWUCHOTbl M MUTMEHTOB, YTO
6naronpuMAaTHO OTpaxaeTcs Ha YPOXanHOCTU U NPOAOIIKMN-
TenbHOCTM nepuoaa ybopku [36].

LnnHaT - gocTaToYHO XONMOAOCTOWMKAsA KynbTypa: ceme-
Ha HauyuHalT npopacTtaTb nNpu 3-4°C, onTumanbHasa Temne-
patypa pgna pocta wu passutma —  15-18°C.
MpooomxkuTenbHOCTbL BereTauMoHHOro nepuoaa Ao ybopku
npoaykumm coctasnseT ot 25 go 50 gHen. Ona nonyyeHus
ceMsH Tpebyetcs ot 70 n 90 gHen. YuuTtbiBaa Gnaronpu-
ATHble ANA KynbTypbl KnumaTuyeckne ycnosus CeBepo-
3anapa P® ¢ BbipaXXeHHbIM AMUHHBIM AHEM B Mepuno ¢ mas
MO WIOHb, YTO CTUMYNMpyeT LUBETEHUEe, M AOCTaTOYHbIM
KONMYeCcTBOM OCaZKOB, AAHHbIA PErMOH MOXEeT paccMaTpu-
BaTbCS AJ1 CEMEHOBOACTBA LnuHaTa.

PasBuTHne cenekummn

MHdopmaumm o cenekymm wnuHaTa n NoONy4YeHUM HOBbIX
copToB A0 koHua XIX B H.3. KpanHe mano. B cepeanHe XX
B. H.9. 6bIM onyb6nvkoBaHbl AaHHble 06 NCTOopUKN OMEcTU-
KauuMm n cenekuuun wnuHata [27]. ABTopoM oT4éTa, onyb-
nukosaHHoro B 1958 roagy, 6bin J. Sneep [33]. Ero ctaTbs,
no BCEN BMOAUMOCTU, SIBMNSIETCA CaMblM NMEPBbIM MCYepnbl-
BalOLWMM UCTOYHMKOM MHGOpMaLMM O NpoLiecce cerekyumn
wnuHata go 1950-x rogoB. CeegeHunt o coptax XVI-XVII
Beka npakTuyecku HeT. MIHdopMauusa ctana goctynHa 6na-
rogapsi TOproBuam ceMeHamu W CefekUMOHHbIM Komna-
HUAM, KOTOpble Hayanu BeCTU AOKyMeHTauu ¢ Ha3BaHUs-
MW MECTHbIX COpPTOB, a Takxe A00aBNATb KpaTkoe onuca-
HUe C yKasaHWeM UX XapaKTepPUCTUK.

OcHOBHYyIO ponb B cenekuun wnuHata B XIX Beke urpa-
na ®paHuysckaa cemeHoBog4veckass komnaHusa Vilmorin-
Andrieux [38,39]. CuuTaeTcsi, 4YTO HeKOoTOpble copTa
Vilmorin-Andrieux saBnsaTCca npeglecTBEHHMKAMNU MHOMUX
eBponenickux coptoB [40]. Gibault otmeTun, 4To copTa
«Epinards d'Angleterre» n «Epinards de Hollande» cenek-
LUMOHHOM komnaHuu Vilmorin-Andrieux ctanum cambiMu
nonynsipHbIMu, BbiBedeHHbIMM K koHUy XVIII Beka. [pu
stom «Epinards d'Angleterre»  xapakTepusosancs
KOMKYMMM ceEMeHaMu, a «Epinards de Hollande» - rmagku-
Mu. Camblii pacnpocTpaHéHHbIA copT B Hadane XIX Beka
Obin n3BecTeH B Hugepnangax nog HassaHneM «Vlaamse».
OH 6bin BbIBeeH u3 copTa «Epinards de Hollande» komna-
Hnen Vilmorin-Andrieux ¢ opurMHanbHbIM Ha3BaHUEM
«Epinard de Flandre» B 1829 roay [40]. C koHua XIX Beka
cenekuMoHHble KoMMnaHuM wn3 HuaepnaHOoB, TakuMe Kak
Sluis & Groo (B [aHHbIN MOMEHT SBMSAETCS YacTbio
Syngenta) u Rijk Zwaan, HauynHalT nrpaTb rnaBeHCTBYHO-
WY ponib B Cenekuuu WwnuHaTa.

B 1843 rogy Obin npeactaBneH copT «Gaudry»,
NPeaAnonoXUTeNbLHO MOMyYeHHbn un3 «Epinards de
Hollande», a B 1873 — «Viroflay», ncxogHeim o6pasuom ans
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koToporo nocnyxun «Monstrueux de Viroflay». [daHHble
copTa xapaKkTepu3oBanuch rnagkumMmum ceMeHamu U poBHOWN
noBepPXHOCTbIO nucta [37].

MepBble copTa ¢ ropupoBaHHbIMU MUCTbSAMU MOSABU-
nuck okono 1870 roga. NrogpupoBaHHbIE NMUCTbA UCTOPUYE-
Cckn nonyyanu Gonbly BOCTpebGOBaHHOCTb B peErnoHax,
roe 6bino Heo6xo4MMO NepeMeLlatb pacTeHUs Ha ANUHHbIE
paccTtoaHua [21]. Bnarogaps Takon CTpyKType nucTa wnu-
HaT cTaHoBUTCA Gonee OOBEMHBLIM NpuK yrnakoBke U nepe-
BO3Ke, 4YTO, B CBOK 04Yepe/b, NpoAaneBaeT CPOK ero xpaHe-
HusA. MNepBble copTa ¢ ropMPOBaHHBIMU NTIUCTLAMM NOMYYU-
nun HasBaHue «Savoy-leaved», «Norfolk» n «Bloomsdale».
CeroiHa MOXHO BCTPETUTb OMMCaHMe Tuna rodpupoBaHHO-
ro nucta c Ha3BaHUEM «CaBOWCKMI». WcxonoHbIM cenek-
LMOHHBLIM MaTepuanom nocnyxun copT «Bloomsdale»,
cenekuust KOToporo 6bina HanpaeneHa ynyyleHne oKpacku
nucTa Ao TEMHO-3eNéHON U YCTOMYUBOCTH K LBETEHMIO [37].

M3BeCTHbl paboTbl MO Cenekumn LUNMHaTa Ha YCTOMYMBOCTb K
6ruotnyeckomy ctpeccy. B 1920 rogy Cmut o6Hapyxun, 4yto obpas-
Ubl LUNMHaTa, cobpaHHble BO BpeMs akcreauummn B Kutai, He npu-
BreKanu TIo, KoTopas nepegasana BUpYc orypeyHon Mosavku [41].
B 1921 oH cosgan HoBbi copT «Virginia Savoy», xapakrepuayto-
LLIMINCS YCTOMYMBOCTBLIO K BUPYCY OrypeyHOn Mo3aunku. [Ins aToro oH
CKPECTUN 3KCMeaMUMOoHHbIe obpasupbl ¢ copToM "Bloomsdale”, uto
SBMAETCA NepBbIM 3a40KyMEHTVPOBaHHbIM Crlydyaem Cenexkuum
WwnuHaTa Ha yctonumsocTb. C 1936 no 1946 rog nyTém MHOrokpart-
HOro 0Tbopa Pe3UCTEHTHbIX K y3apuo3HOMY YBAAAHMIO pacTEHWIA
«Virginia Savoy» Oblna BbiBegeHa ycTOMYMBaAs NMUHWSA LUNMHATA
[42,43]. B 1950-x rogax cenekumoHepbl paboTanu Hag, BolBEAEHUEM
COPTOB 1 MTMOPUAOB C MMagKkMMy CEMeHaMK, YCTOMYMBBIX K JIOXKHOM
MYYHUCTOW poce 1 BUPYCYy OrypeyHor Mmo3anku [44]. MNepsble ycTon-
ymBble Mbpuabl F1 Obinu nonyyeHsl B 1955 («Early Hybrid 7») un
1957 («Dixie Market») [45].

B 1955 r. ans cosganus rmbpuaos LnMHaTa Obino NpearoXeHo
UCMONb30BaTh B KAYECTBE MaTEPVMHCKOrO KOMIMOHEHTa s CKpeLLy-
BaHWI NIMHWIO C BbICOKVM MPOLIEHTOM COAEPKaHWS XXEHCKMX pacTe-
HUA UN OOHOLOMHYIO, @ B KA4YeCTBE OTLIOBCKOTO - HaCbILLEHHbIA
MY>XCKUMM LiBETKamu copT. Vcnonb3oBaHne OOQHOAOMHbIX, 0Onu-
CTBEHHbIX PaCTEHWI B Ka4yecTBe OMbIIMTENS MOKa3ano BbICOKYH
3P PEKTUBHOCTb A NOMyYeHNs rMbpyaHOro NOTOMCTBA C BbICOKOM
ypoxanHocTbto [44,46,47].

MomMumo WwnMHaTa caBOWCKOro TuMna MOSBMANMUCH YCTOR-
YMBbIE K JTOXXHOW MYYHUCTOW poce copTa C rmagkuMu NUcTb-
amu. MNepebim M3 Hux B 1957 rogy ctan copt «Califlay»,
BbIBeEeHHbIN 13 obpasuya Pl 140467 [48]. B 1958 roay us-
3a nosiBNeHnsa HoBoOWN packl Peronospora efusa (Pfs2) 6bino
OTMEYEHO 3apaxeHne NOXHOW MYyYHUCTOW POCON HEKOTOPbLIX
pacTteHui copTa «Califlay» [49]. CTouT OoTMeTUTb, 4YTO UG-
puabl «Early Hybrid 7» n «Dixie Market» okasanucb ycTtom-
ymBbl k Pfs2 [50]. lMo3gHee Obina BbIABMHYTa runoTesa
OUTeHHOro HacnepoBaHus yctonmuymBocTu K pfs2 [51]. B
panbHenwem 6binn obHapyxeHbl reHsl M1 1 M2, oTBevato-
lMe 3a YCTOMYMBOCTb LUMMHATA K JIOXKHOW MYYHUCTOW poce.
CenekuymnoHepbl choKycnpoBannchb Ha nepeHoce reHos M1 u
M2 B pasnu4yHble copTa wnuHaTta. OOHUM U3 NONYYEHHbIX
coptoB ctan «Resistoflay», BbiBegeHHbln n3 «Viroflay» B
1965 rogy [37]. Qo 1976 roga yCTONYMBOCTb K NTIOXXHOW MYyY-
HUCTOW poce coxpaHsanachk, HO no3gHee Obina ngeHTUdULK-
poBaHa HoBas paca Pfs3. lNpwu atom «Califlay» n gpyrune
copTa, BbIBEAEHHble Ha €ro OCHOBe, nokasanu YCTOW4u-
BOCTb K Pfs3 [51]. JaHHbIN hakT no3BONMM BbIABUHYTb MMMo-
Te3y O CyLleCTBOBaHUM TpPeTbero reHa ycronynsoctn (M3) y
«Califlay» n B panbHewnweM cenekumoHepbl cgoKycumpoBa-
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NUCb Ha BbIBEEHUM cOpTOB ¢ reHamn M1, M2 n M3 [52]. B
rmobanbHOM macwTabe noXHas My4YyHUCTas poca ABnaeTcs
OZHVMM M3 caMbIX MaccCOBbIX U pa3pyLlIMTenbHbIX 3abonesa-
Hun wnuHata [53]. K 2018 rogy 6bino onpepeneHo yxe 19
pac Bo3byauTenen NoxHon My4yHucTon pochkl [54]. B cBasm ¢
TEM, YTO HOBble pachkl NaToreHa NpoaoKakT NOABNATLCA -
BblBEjE€HNE HOBbIX COPTOB, YCTOMYMBBLIX K JIOXXHOW MYYHU-
CTOWN poce, BCerfa sBnseTca akTyanbHOW 3agadven.

M3 noutn 2027 obGpasuoB poda Spinacia, BKIHOYEHHbLIX B
MexayHapoaHyt 6a3y AaHHbix wnuHaTa ISDB [55], xpaHsaLymx-
CA B KOMMEKUMAX FEeHEeTUYECKNX PecypcoB BO BCEM MUpEe Ha
2010 rog, 88% coctaensan Bug S.oleracea L. [56,57]. Mpu aTom,
ovikuia Bug S.turkestanica Jljin. npegcraBnsieT OONbLION MHTe-
pec Ans cernekuum, Kak UCTOYHMK LIEHHbIX NMPU3HAaKOB, Hamnpu-
Mep, YCTOMYMBOCTU K BONE3HSAM U NOBbILLEHHOMY COAEPXaHUI0
ackopObUHOBOW  KWCNOTbl, AHTUOKCUMAAHTHOW  aKTMBHOCTM
[6,53,58].

CospgaHuve nonMnnovaoB sBnseTcs 3pdeKTUBHBIM Cnocobom
MOryYeHUs1 BbICOKOYPOXaMHbIX COPTOB pacTEHWUN, XapakTepu-
3yIOLNXCS comaTudecknm reteposncom [59]. LUnmHat senseTcsa
avnnovnaHeiM Bugom (2n=12) [60]. Ewe B 1962 rogy akcnepu-
MEHTasnbHbIM MYTEM ObINO A0Ka3aHo, YTO MONUMIOMAbI LUNUHa-
Ta NPEeBOCXOAMNN OUMIONAbl MO TakMM XapaKTepucTuMKaM Kak,
pasmep nmucta M KONMUMYECTBO Cyxoro Beliectsa [61].
MonunnogHble obpasLbl XxapakTepu3oBanucb Gonee no3gHUM
Hayarnom LBeTeHus, 00NbLUMM NPOLEHTOM OAHOLAOMHbBIX U KEH-
cknx pacteHuin. OTpaboTky meTofa MonyvYeHus NonmvniouaoB
nposenu upaHckne uccnegosatenn B 2017 rogy, oHW panu
pekoMeHAaLMmn Mo MHOYLMPOBaHMIO MONUNIONANM KONTXULMHOM,
TpudnypanuHom 1 opusanuHom [62].

McTopryeckn maccoBbii M MOBTOPHLIA OTOOpP, BO3BpaTHOE
cKpeluvBaHue Obiny Hanbornee 4acTo NCMnonb3yeMbiMU MeToAa-
MU B cernekumn wnuHata. MHTepec k nonyyeHuto rubpuaos cTu-
MynMpOBar MCMNonb30BaHne Taknux MeToAOB, Kak napHoe ckpe-
LWMBaHWE OTAENbHO MEeCTUYHbIX U ThIMMHOYHbBIX PacTEHWUN.
fBneHne pesepcun nona crnocob6CTBOBANoO MNOBCEMECTHOMY
nepexofy Ha rmbpuaHylo Cenekumio LnuHaTa U NoMormo CHu-
3UTb CTOMMOCTb MBpUAHbIX ceMsiH. CyTb MeToAa 3aknovaeTcs
B OCOGEHHOCTM XEHCKUX pacTeHW LunuHaTa, y KOTOpbIX Mpu
uBeTeHun 6e3 onbINMUTENs MHAYUMPYETCS pasBUTUE TbIYMHOY-
HbIX LBETKOB. Heckomnbko UMKIOB npoueaypbl CamMoOmnbINIEHNS
MO3BONAT MOMyYaTh BbIPOBHEHHbIE MECTUYHbLIE NMMHUW — KOM-
MOHEHT ANgA rmbpuamnsaumn.

Cenekunsi Ha CKOPOCMENoCTb, YCTOMYMBOCTb K paHHEMY
CTPENKOBAHUIO W YPOXaWHOCTb, MPUroAHOCTb K MaLUMHHOW
ybopke ycneLHo BegeTcst BO MHOrMX cTpaHax. bonbluoe BHUMa-
HVe yoensaT cenekunoHepbl 1 BUOXMMUYECKOMY COCTaBy LUMKW-
HaTa: CO3[1aHNI0 COPTOB C HWU3KOWM CTEMEHbI0 aKkKyMyNSaLMN HAT-
paToB M OKcanaToB, BbICOKMM coAepXaHuem ntoTenHa [63],
(PeHOMbHbIX 3N1eMeHToB [64].

Konnekuus wnuHata BUP

Mo paHHbIM EBpONEickoro MomMcKoBOro KaTtarora reHeTUYECKMX
pecypcoB pacteHunii EURISCO [65] B reHeTU4eckux 6aHkax 1 MHCTW-
TyTax mvpa 3apeructpypoBaHo 1488 obpasuoB LwnuHaTta (Konnek-
ums wnuHata BUP B aTy 6a3y He BktoyeHa). Havbonbluee konu-
4ecTBO (427 06pa3LioB) conepxutcst B LieHTpe reHeTn4eckmx pecyp-
coB Hupgepnangos Wageningen. Konnekuus Bcepoccuickoro
WHCTUTYTa reHeTUYECKMX PecypcoB pacTeHun nm. H.W. Basunosa Ha
CerogHsAHUIA OeHb BKoYaeT 744 obpasua LinvMHaTa u sBnseTcs
camon 6ornbLuoi B Mupe (puc. 2). Mo BugosomMy coctasy 91% Kor-
nekumn BWP npenctaeneH Bupgom S. oleracea L., 8% — S.
turkestanica lijin. n 1% — S. tetrandra Stev. (puc. 3).
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Puc. 2. Mupoesle Konnekyuu 3apodbiwesoli nna3mbl wnuHama
Fig. 2. World collections of spinach germplasm
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Puc. 3. Budoeoli cocmae wnuHama kosinekuyuu BUP
Fig. 3. Species composition of spinach in the VIR collection
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Puc. 4. PazHoo6pa3ue cmpaH npoucxoxxoeHusi wnuHama e kosuiekyuu BUP (ommeHku Kopu4Hego20)
Fig. 4. Diversity of spinach origin countries in the VIR collection (shades of brown)

MpouncxoxaeHne obpasuoB oxeaTbiBaeT 49 ctpaH (puc. 4).
Hanbonbluee konmyectBo nonyyeHo n3 Huaepnanzos, Poccun m
AnoHun. MepBble copTa noctynunu B konnekuuo B 1934 rogy ot
eBponenckux KomnaHun «Benary», «Haage & Schmidty,
«Vilmoriny, «Stenger & Rotter», «Sutten'sy», a Takke oT y4eHbIx-
cenekumoHepoB un3 epmaHum n AnoHun. B 3710 ke Bpems B
pe3ynbTaTte aKCneauLUMOHHBIX COOPOB KOMMEKUMs Havana nornor-
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HSATbCS1 MECTHbIMU MonynsiumaMn BocTouHoro nogsuaa LwinuHata
13 Adpranncrana n Manon Asun.

[anbHenLiee NONOMHEHNE KOMMEKLUM NMPOUCXOAMIIO 3a cHeT
3KCNEANLMOHHBIX COOpPOB, MaTepUanoB CeneKUNOHHbIX UHCTU-
TYTOB U reHeTnyecknx 6aHKoB, a Takke OT YaCTHbIX CeneKLmo-
HepoB. Cambli 6onbLUMIA MWK MO BKITHOYEHMIO HOBbIX 06pas3LoB
npuwéncsa Ha 2013-2014 roga (puc. 5).
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Puc. 5. JuHamuka nononHeHusi Kosulekyuu wnuHama e BUP no 2zodam
Fig. 5. Dynamics of replenishment of the spinach collection at VIR by years

CoTpyaHuk BUP N'peHko M.M. Ha ocHoBaHun 6oTaHnye-
CKOW knaccudukaumm, NpoONCXoXAEHUS U aHaTOMO-Mopdo-
NOrMYecKnXx XxapakTepucTuk crpynnupoBana obpasubl Kon-
NnekuMn wnuHata no pasHoBMAHOCTAM u copTtoTunam [30].
BocTouHbI NnogBuA pasfeneHd et Ha ABe pasHOBUAHOCTY:
nonykynbTypHbIN (var. subspontanea) n packugucTbiin (var.
patula), 3anagHblii — HA MOPLUVHECTONUCTHBIW (var. rugosa)
M ny3blpyaToOnNUCTHLIN (var. bullata) (Tabn. 1). BHyTpu kax-

0O PasHOBUOHOCTU BblAeNeHbl cOpTOTUNDLI. [aHHoW knac-
cudukaunen BUP nonb3yetcs npu onucaHuM aHaToMo-
MOpPdOMNOrMYecknx xapakTepnucTMk o6pasuoB Ans UX UOEH-
Tudurkaunm (puc. 6).

M3yyeHne noTeHumana reHeTUYECKMX PECYPCOB LUMUHA-
Ta UMeeT BaXHOEe 3Ha4YeHue AN co3[aHUs «MNPU3HaAKOBbIX
konnekuun» B BUP no Hanbonee LeHHbIM cenekLunoHHbIM
npusHakam.

Tabnuya 1. Knaccucpukayus euda Spinacia oleracea L. no copmomunam (no l'upeHko M.M. https://www.gbif.org/species/3758247 )
Table 1. Classification of the species Spinacia oleracea L. by cultivar types (according to Girenko M.M.)

Nogeuas! Pa3HOB"MAHOCT
var.
subspontanea
Ssp.
orientalis
Girenko
var. patula
var. rugosa
Ssp.
occidental-
is
Girenko

var. bullata

CopToTunbl

HET

[NepeaHeaanatckuit
LLeNbHOMUCTHBIN

[NepenHeasnatckuit
pacceyeHONNCTHbIN

T'yaHmyHckui

BoctouHo-Kutainckuit

CMHbLBSHCKMIA

lonnanackuit

McnonuHckuin

Ho6enb

[artckuin

Jlopeneit

CeBepHblit

Bntomcaenbckui

Cagowckuin

BukTopus

Spinacia oleracea L.

leorpacuyeckoe npoucxoxaeHue

WHous, Henan

Typums, bonrapusi, AsepbaimxaH. ‘PocToBekit’ (k-41,
Poccus)

Erunet, Cupus, Wpak, CeBepo-3anagHas WHaous

Kuraiickne nposuHLmMM JIS0HMH 1 FyaHayH

BocTouHble npoBuHLNMM Kutas

CeBepHble NpoBUHLMY Kitas

3anapHas Espona, CesepHas Amepuika

Crpatbl CeBepo-3anagHoit Eeponbl, CLUA

Hupepnanabl, CLUA

[aHns

Hupepnanzb!

CrpaHbl CeBepo-3anaaHoii Eeporbl, CLUA, KaHaga

Huaepnanabl, CeBepHas Amepuka

Hupepnanabl, Fepmanus, CeBepHas Amepyka

CrpaHbl 3anaaHoit Esponbl

* npusedeHbl HOMepa Kamaroza wnuHama kKonnekyuu BUP
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O6pa3ubl B konnekuun BUP*

k-528, k-529, k-544

k-41, k-150, k-153, k-450, k-536

k-527, k-533, k-534, k-535, k-526, k-632

k-481, k-537, k-538

K-467, k-485, k-482, k-518, k-540

k-496, k-497, k-498, k-543, k-541, k-953

k-14, k-194, k-329, k- 303, k-330, k-361, k-368, k-413,
k-422, k-473, k-523, k-696, k-698, k-749, k-805, k-819,
k-882, k-886

k-391, k-447, k-470, k-466

k-298, k-347, k-375, k-440, k-457, k-480, k-501, k-502,
k-851, k-885

k-372, k-471, k-716

k-461

k-439, k-456, k-458, k-459, k-460, k-472, k-474, k-915,
k-937, k-977, Bk-470, Bk-1074, BK-1070

k-2, k-351, k-358, k-437, k-438, k-500, k-514, k-515, k-
708, k-712, k-833, k-531, k-532, BK-760

k-356, k-374, k-389, k-512, k-578, k-914

k-411, k-479, k-575, k-626, k-966, k-515, k-799
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Puc. 6. Copmomuns! wnuHama pa3HoeudHocmel var. patula, var. rugose u var. bullata u3 konnexkyuu BUP (¢pomo aemopoe)
Fig. 6. Types of spinach varieties of var. patula, var. rugose and var. bullata from the VIR Collection (photo by the authors)

OOHUM U3 HanpaBneHUNn U3yyYeHust ABNAETCA YyCTaHOB-
neHne NpoaoSKUTENbHOCTU peHodas 1 BbiIBNEHUU pas-
nuyua Mexay obpasuamu. MecTHble copTa M nonynsauuu
BocToyHOro nopBuaa XxapakTepu3yrTCs CKMNOHHOCTbI K
paHHeMmy cTpenkoBaHuio. B npegenax 3anagHoro noasu-
[a TakXe HeyCTOMYMBOCTbLIO K CTPENTKOBaHUIO OTnn4alTCcs
coptoTunbl FonnaHgckunn, NcnonuHckuin n Casonckuin. B
LuenomM, oTMeYeHbl 6onee yCTONYMBbLI K M3pacTaHuio copTta
3anagHoro nogBsuaa aMmepuKkaHcKoro u eBponemnckoro npo-
ncxoxaeHus: coptotunel Hobenb, Oatckuii, CeBepHbIi n
Brntomcoenbckui.

N3yyeHne npoayKTUBHOCTU KymnbTypbl B TPeEXSETHUX
akonoro-reorpauyecknx WCNbITaHUSAX NPOBOAUTCS Ha
ONbITHbIX cTaHuuax BVP B TeyeHne OnuTenbHoOro Bpeme-
HU. OueHka reHoTUMNOB NoJ BAUSIHUEM pas3fnyHbiX abnuoTu-
Yyeckux aKkTopoB BaxHa ANA BblAENEHUSA YpOXaWHbIX
006pasLoB ANS KOHKPETHbIX yCrnoBunun cpeabl. B pesynbTa-
Te cchopmumpoBaHa rpynna BbICOKOYpOXaliHbiX 06pas3Los,
onpepeneHa MX NNacTUYHOCTb M LWIMpPOTa apeana Bblpa-
LWMBaHuA.

X0noAoOCTOMKOCTb LINMHaATa Uu3y4yaeTcss B YCMNOBUAX
MonsipHoi onbITHOM cTaHuun BUP [66]. BeiaeneHbl Hanbo-
nee xonogocToMKWe, cKopocnenbie N ypoxalHble obpas-
ubl: ‘Osnabrucker rundsamiger’ (nk-522, FepmaHus),
‘YnuyHas 1065’ (nk-524, Kutain) n ‘Tab-Hanb6-Hno’ (nk-538,
Kutan).

OueHka nonosoro AuMopduama B Nonynsumnsax nokasa-
na, 4Tto Ansa reHotunoB BocTo4yHOro nogBmpa He xapak-
TepHbl 0AHOAOMHbIE bOopMbI, KOTOPbIE Yalle BCTpeyatoTcs

cpeau 3anagHoro noasuaa. McnbiTaHue obGpasuoB npu
pasfiMyHbIX CpPOKax MoceBa BbIABMMO OOLLY0 TEHAEHUMIO:
C YMEHbLUEHWEM ANWHbI CBETOBOrO [AHSA cofepXaHue B
nonynaumax rMHO3UUYHbIX (DEHOTUNOB yBenuymBaeTtcs (B
cpenHem ¢ 50 go 87%) [67]. OTmedeHbl o6pa3suybl ¢ npe-
obnagaHvem >XEHCKUX TUMOB pacTeHWi B NONynaAuusx:
‘Epinard monstrueux’ (k-843, ®paHuuns), ‘Smarald’ (k-723,
Pymbinuns), ‘MydnoH F4' (k-931, Poccusa) n ‘boa Fq' (k-932,
HupepnaHgbl).

lMpoBeneHoO cpaBHUTENbHO M3y4YyeHne OUOXUMUYECKOTO
cocTtaBa nucTtoBoi 6Ouomacchl y obpasuyoB BuAoB S.
oleracea L. n S. turkestanica lljin. [6]. OueHka Guoxmumu-
Yyecknx nokasaTenen BbisiBUIIA 3HAYUTENbHOE CXOACTBO
OBYX BUAOB MO coAepxaHuto 6enka, NMrMmeHToB, ackopbu-
HOBOWM KMCNOTbl, cyxoro BewectBa. OTmeyeHa oTpuua-
TenbHas Koppensauus cogepxaHus caxapoB KW Oenka.
OnpepgeneHo, 4YTO aHTMOKCUAAHTHAA akTUBHOCTb LWINMHATa
OeTepMUHUpYeTCs rmaBHbIM 06pa3oM NMUIMEHTHbLIM cocTa-
BOM — XxJflopodwunnamm u KapoTUHOMAaAMU, a Takxke
(EeHONbHBIMKU COEANHEHUSIMU. Hamu BbiBMNEHbl cylie-
CTBEHHble pas3nuyuMsa Mexay BuaamMu B COOEPXaHUU
EeHONMbHbIX 3NeMeHToB, obycnaBnuBalLWMX MOBbILIEH-
HYI0 @aHTUOKCULAHTHYI U aHTUpPaauKanbHY aKTUBHOCTb Y
Buaa S. turkestanica. [Ons cenekuun Ha BbICOKOe coaep-
XXaHne peHoNbHbIX 31eMEeHTOB peKkoMeHAoBaHbl 06pasubl
‘Gb. 25784’ (k-941, HupepnaHgbl) Buaa S. oleracea
(750,0 mr-akB K/100r) n obpasubl Buga S. turkestanica
lljin. n3 ApmeHun (Bk-935) 656,5 mr-sks K/100r un
TapgxuknctaHa — 604,3 mr-akB ['K/100r (k-942).
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3aknto4eHue

WHaycTpranbHble cnocobbl NponM3BoACTBa CENbCKOXO35N-
CTBEHHOW NpoayKunn TpebyT NpUMEHEHUSA COPTOB U TMbpU-
[OB WnNuHaTa, obnagalowux BbICOKOW YPOXaWHOCTbI W
psooOM XxapakTepucTuk, obecnevrBaloLuX BbICOKY 3KOHO-
MUYECKY 3PPEKTUBHOCTD.

eHeTnyeckoe pasHoobpasne KynbTypbl - NOTEHUMan ang
CEeNneKUNOHHOro MCMONb30BaHUA W aKTUBHOIO U3yyeHus B
CBETe COBPEMEHHbIX 3HaHM KU TexHonorun. CobpaHHas B
BUP konnekumsa wnuHata, nmetowasa 90-neTHO UCTOpUIO,
YHUKanbHa CBOMM MPOUCXOXOEHWEM U pa3HoobpasmeMm. B
KONneKuMm UMetoTCst FTeHeTUYEeCKNEe MCTOYHMKM MO BONbLUNH-
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OueHKa copToB KapTodoens
Pecnybnukm benapycb 13
oybneTHoM M1MPOBOK

konnekumn BUP

B MypmaHckoin obnacTu
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AkTyansHocTb, MaTepuan u metoauka. Konnekuus kaprodens, npeacraBneHHas coptamMu m3
Pecny6nuku Benapycb B konuyectse 40 o6pasuoB, bbina usyyeHa B ycnosusix MypmaHckoi
obnactu. Usyuenme nposogunu ¢ 2000 no 2023 roabl, ANUTENIBHOCTb U3y4YeHUs NO ob6pa3uam
coctasuna ot 3 go 9 net. UsyyeHne obpa3uLoB KapTodens ocyLeCTBNANN COrNacHo MeTonu-
YeCKUM YKa3aHUAM No MOAAepKaHUI U M3YYEeHU0 MUPOBOM konnekuun kaptocens BUP.
CranpapTamMu gns paHHecnenomn rpynnbl NOCRYXuUnu copT XMOMHCKWIA paHHWIA U NPOLIEHT K
CTaHAapTy CpeAHero ypoxas no Konnekumn paHHecnenbix COPTOB; CTaHAAPTOM ANs CpeaHec-
nenow rpynnbl 661N BbiGpaH copT MMaHapa 1 NPOLEHT K CTaHAAPTY CPeHero ypoxas no Kon-
neKunKn cpegHecnenbIX COPTOB; AN PYNMbl NO3AHECNENbIX U MO3AHUX COPTOB B KOMNEKLUN
B KayecTBe CTaHAapTa Obl MCNONb30BaH NPOLIEHT K CpeAHEMY YpoXKato Mo Konnekuum nosp-
HecnenbIX COPTOB, TaK Kak B PErMoHe OTCYTCTBYET CTaHAApPT ANA No3AHecnenbIX rpynn cospe-

BaHwuA.

PesynbTathl. ®eHONOrMA: paHHue BCXOAbI B KOSMEKLUUn ObINM 0OTMEeYeHbl He TONbKO y copTtoB

Ckap6 (k-11904), JlaHb

K-12086). 3T0 cBuaeTenbCTByeT O LUIMPOKOM afanTUBHOCTU U NNAaCTUYHOCTU AAaHHbLIX COPTOB.

Tagumn

aHHecnenbIX rpynn co3peBanus: Nlasyput (k-11899), Ho n y CO$TOB cpeaHecnenon JlacyHok
ﬁ(—11285§ U cpeaHeno3sgHen (nosaHecnenon) rpynnbl: BeiTok (k-11897),

YTOHM3AL MU U LBEeTeHUA Npoxoaunn ctTaHAapTHO. nepBblMM BCTynanu B CTaguio paH-

Hecnenble COpTa, NOTOM copTa C Gonee ANUTENbHbLIM nepnoAom co3peBaHuA. Xo3A1UCTBEHHO
LUeHHble NMPU3HaKK: CNoCOBGHOCTLI0 HaKannuBaTb paHHUN ypoXawn Ha 60 OeHb OT nocagku B

Ir_laynne paHHecnenbIX cOpToB Bbiaenunuck 4 copta: Apxupes (k-11921), Hasy? g(-
enTgH k-12107), fsap (k-11907); 2 copta B cpegHecnenoi rpynne: MpaHat (k-11652),
04); 2 cogTa B cpefHeno3aHei (nosnueﬁ})rp

K-11

akntoyeHve. Coproobpasupl I'paHat (k-11

65!

11899

Cka

nne: MapaHT 8(-1192 ), 3nabbiTok (k-12085).
7), Ckap6 (k-11904), ABap (k-

UT

enTyH (k-121

11907) moryT 6bITb PEKOMEHA,0BaHbI B Ka4eCTBE AOHOPOB PaHHECNENOCTH, NPOAYKTMBHOCTY 1
KpynHoknyoHeBocTh. CopT 3aabbiTok (k-12085) B ycnoBusix CeBepa nposiBUn CBOWCTBA paH-
HecnenocTu, NPOAYKTMBHOCTU, TOBapHOCTU U Kpaxmanuctocti. Copta ‘Anbnunuct’ (k-11920),
BbiTok (k-11897) MoryT ObITb peKOMEHA0BaHbI B Ka4yecTBe JOHOPOB KpaxmManucToCTy, a Takke
KpynHokny6HeBocTu. O6pa3ubl CuHTe3s (k-11666), Mar (k-12238) Bbigenunuchb No NPoAyKTUB-

HOCTM U KpaxmasimncTocTu.
KNIOYEBBIE CITOBA:

MUpoOBasA Konnekuus kaptochens, copr, X03AWCTBEHHO-LIEHHbIEe NPU3HaKK, aganTUBHOCTb,

ycnosus ceeepa

Evaluation of potato varieties
from the Republic of Belarus from
the doublet world collection

of VIR in the Murmansk region

ABSTRACT

Relevance, Materials and Methods. The potato collection, represented by varieties from the Republic
of Belarus in the amount of 40 sam{)Ies, was studied in the Murmansk region. The study was con-

ducted from 2000 to 2023, the dura

ion of the study according to the samples ranged from 3 to 9

ears. The study of J)otato samples was carried out according to the methodological guidelines for
an

he maintenance

study of the world potato collection in Russia. The standards for the early ripen-

ing group were the Hibinskiy ranniy variety and the percentage of the average r\](ield standard for the

collection of earIY ri ening varieties; the Imandra variety and the percentage of t
e mid-season varieties were chosen as the standard for the mid-season

dard for the collection of

e average yield stan-

g\roup; for the group of late-ripening varieties in the collection, the percentage of the average yield for
e collection of late-ripening varieties was used as a standard, since there is no standard for late-

ripening ripening groups in the region.

Results. As a result of our study, we made the following conclusions: Phenolo1g¥: Early shoots in the

collection were noted not only in varieties of early riﬁ
eties of medium-rigened Lasunok (k-11285), and the mi
04), Lan (k-12086). This indicates the wide adaptability and plasticity of these vari-

11897), Skarb (k-11

ening d@1roups: Lazurit SK-

899), but also in vari-
e late (late maturing) groups: Vytok (k-

eties. The stages of budding and flowering were standard. Early-maturing varieties were the first to
enter the stage, then varieties with a longer maturation period. Economically valuable signs: The abil-

ity to accumulate an early harvest on the 60 da
4 varieties were distinguished: Archideya (k-
11907); 2 varieties in in the middle-ripenin

¥ from
1921),

11907) as donors of early maturity, productivity and

in the conditions of the
starchiness. The varieties Al’pinist (k-11

orth showed the sJaroperties of early maturi
20), Vytok (k-11897) can be recommended as donors of

planting in the

I groun of early-ripening varieties,
Lazurit (k-11899), Ne

ptun (k-12107), Yavar (k-

roup: Granat (k-11652), Skarb (k-11904); 2 varieties in the
middle-late (late) group: Garant (k-11923), Zdabytok (k-12085). As a result of the work carried out, the
following varieties were identified: Granat (k-11652), Neptun (k-12107), Scarb (k-11904)

Yavar ék—
arge tuberosity. The variety Zdabytoi( (k-12085
, productivity, marketability an

starchiness, as well as coarse tuberosity. The samples Sintez (k-11666), Mag (k-12238) stood out in

terms of }{)roductivity and starchiness.
KEYWORDS:

world collection of potatoes, variety, economically valuable traits, adaptability, northern conditions
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BBegeHue

3a MongapHbIM KpyroMm ocyliecTBNseTcss XpaHeHue u
n3yvyeHne Komnnekumm reHeTM4eCcKknx pecypcoB KapTo-
dens. Konnekuus cryxuT noTeHUManom Kak AN cerek-
LMOHHOrO npouecca, Tak U Afsi BCECTOPOHHEro M3yYeHns
[1,2,3,4,5] n peanbHOro UCNONbL30BaHUA B YCMNOBUSAX NPO-
nspoacTea [6]. OOpasubl KapTodens eXerogHo BblCaXu-
BalTCA B MnoneBbiXx ycrnoBusx MypmaHckon obnactu.
XapakTepHbIMM OCOOEHHOCTSIMU BereTaumoHHOro ce3oHa
ABMATCA: OTHOCUTENBHO HU3KME TemnepaTypbl BO3ayxa, a
Takke CWUNbHO CXaTble BO BPEMEHHOM OTHOLUEHWWU paMKu
BereTaunoHHoro cesaoHa (He 6onee 80-90 gHen). K Tomy xe
abnoTuveckme ycrnoBus MOryT Pe3Ko U3MEHATbCH B Teye-
Hue oHsa. Takum obpasom, MypmaHckasa obnacTb npeacras-
naeT cobol ceBepHyl rpaHuuy apearna BO34enbiBaHUs
CEeNbCKOXO3AMNCTBEHHbBIX KyNnbTyp B €BPOMNENCKOW 4YacTu
Poccuu [7,8]. PacTeHuam B aKCTpeManbHbIX YCIOBUAX ANA
HOpManbHOro pocta Heob6xoaMmo obnagaTth WMPOKUM Ana-
nasoHOM afanTUBHOCTU K OCHOBHbIM abuoTuyeckum (Tem-
nepaTtypa, CBeT, Oocajku, BMaxHOCTb) dakTtopam cpeabl

[9,10].

O6GbeKkTbl U MeTOoAbI

[aHHbIMKM AN cTaTby NOCNYXUMK pedynbTaTbl, MOfyYeHHble Ha
MonapHon onbiTHon ctaHuum BUP ¢ 2000 no 2023 rog, a Takke
MeTeoponormyeckne AaHHble (CpedHecyTOuHble TemnepaTypbl
BO37yXxa, OCafKu) 3a 3TOT e nepuogd. B ctatbe AaeTca aHanm3 no
XO35IMCTBEHHO LieHHbIM npu3Hakam 40 obpasuoB kaptodens. M3
Hux 11 copToB: Apxuges (k-11921), OenbcuH (k-11924), OuHa (k-
11925), Kanpua (k-24621), Nasyput (k-11899), Nunes (k-24623),
HenTyH (k-12107), Opuccen (k-12087), MNepwauget (k-25467),
TanaublHckm (k-25469), Aap (k-11907) oTHOCATCA K paHHecnenon
rpynne co3peBaHus; 11 coptos: NapaHTusa (k-11923), ‘TpaHat (k-
11652), OybpaBa (k-24622), >Xueuua (k-11926), Komoput (k-
24620), Kpunuua (k-11991), JlacyHok (k-11285), PocuHka (k-
11903), Ckapb (k-11904), TanucmaH (k-12089), Axka (k-24829) k
CpefdHecnenou rpynmne co3peBaHus.

O6pasupl: AkueHT (k-12237), AnbnuHncT (k-11920), ATnaHT (k-
11922), bnakut (k-12152), BpuraHtuHa (k-12090), Bepac (k-
11650), BeiTok (k-11897), MapaHT (k-11923), )KypasuHka (k-12106),
3pabbiTok (k-12085), KynanuHka (k-12155), Nanb (k-12086), Mar
(k-12238), Munasuua (k-11909), Opburta (k-11296), MagapyHak (k-
12088), CuHTes (k-11666), Cysopbe (k-11992) k nozgHecnensim.

Tabnuya 1. Cymma akmueHbix memnepamyp eo3dyxa (210°C) no 2odam
Table 1. Sum of active air temperatures (210°C) by year

CyMMa aKTMBHbIX Temnepartyp FTK *
) . r.T.
VIOHb vionb aBrycr cymma Kon-Bo gHen COTETTIGE
2000 246,6 4493 328,6 1024,5 71 1,6
2001 3414 446,5 246,5 1034,4 73 1,3
2002 271,7 469,5 209,8 951,0 69 2,0
2003 1241 518,8 336,2 979,1 67 0,9
2004 203,4 521,6 256,9 981,9 64 2,1
2005 294,9 4572 429,2 1181,3 82 1,6
2006 3153 320,5 333,1 968,9 68 1,7
2007 140,6 4225 360,1 9232 65 24
2008 2434 319,0 176,2 1024,5 68 1,8
2009 2124 3435 310,4 866,3 62 24
2010 148,3 488,6 231,0 867,9 57 2,0
2011 3191 474,8 252,1 1046,0 73 1,7
2012 2487 3857 220,7 855,1 66 2,2
2013 369,2 465,5 418,0 1252,7 83 12
2014 179,5 4931 356,8 1029,4 67 1,5
2015 162,1 2252 2235 610,8 57 39
2016 2535 540,3 353,2 1147,0 74 2,6
2017 131,0 481,8 300,1 912,9 64 31
2018 200,9 586,4 384,5 1171,8 73 1,2
2019 267,6 2754 243,0 786,0 60 2,9
2020 265,8 479,7 309,8 1055,3 80 1,4
2021 162,4 4611 367,8 991,3 72 2,6
2022 3111 516,8 4294 1257,3 81 23
2023 269,2 419,9 409,6 1098,7 74 1,5

I'TK* - 2udpomepmuyeckuli koaghgpuyueHm, npednoxeHHbil . T. CensgHUHO8bIM
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Ta6nuya 2. Konuyecmeo ebinaswux ocadkoe 1o 200amM, MM»
Table 2. Amount of precipitation by year, mm

lFon Man NioHb Nwonb
2000 25,3 71,6 56,3
2001 21,8 & 88,4
2002 241 73,3 76,9
2003 59,0 9,5 46,2
2004 14,2 58,1 82,7
2005 74,2 33,3 78,8
2006 47,4 65,7 741
2007 35,7 80,6 79,2
2008 24,0 40,8 89,9
2009 35,8 39,2 90,5
2010 59,4 46,1 46,1
2011 50,9 31,9 84,9
2012 45,7 80,8 64,1
2013 38,4 56,4 441
2014 31,4 39,3 53,2
2015 42,3 109,2 81,8
2016 252 59,3 99,9
2017 24,7 74,6 85,0
2018 37,8 64,5 18,9
2019 29,0 111,0 35,0
2020 53,0 13,0 78,0
2021 40,0 111,0 38,0
2022 33,0 90,0 140,0
2023 23,0 19,0 49,0
Mpouecc wm3yyeHuss HacumTtbiBam oOT 3 pgo 9  ner.

MeTeopornornyeckume ycrnoBusi 3a BpeMsi pom3pacTanms kaptode-
nsi cUnbHO BapbupoBanu (Tadn. 1, 2). CambivMm TennbiMmn Gbinu
2005, 2013, 2016, 2018, 2022 roabl. CambiM HeGNaronpUATHLIM —
2015 rog. CwnbHO nepeyBriaXHeHHbIMW Mo rogam 6binmm 2015,
2016, 2017, 2019, 2021. Ha 4TO KOCBEHHO YKa3bIBalOT M BbICOKME
3Havenns MK CensaHunHosa [11].

HabniogeHve u oueHka 3a obpasuamu M3 KONMEeKUUnN npo-
Bogunacb Ha nongax MonapHon OC dwunmana BUP Anatutsl,
MypmaHckaa obnactb. WM3yuyeHue copToOB npom3BedeHo
cornacHo Metoguyeckum ykasaHusam no n3yvyeHuto 1 noanep-
XaHuto obpasuoB MupoBon konnekuun kaptodensa [12,13].
CTaHpgapToM Ons paHHecnernbix COpToB Obin copT XMOBUMHCKUIA
paHHUN (k-6928) 1 NPOLLEHT K CTaHAAPTY CpegHero ypoxas no
KONMeKUMnN paHHeCNeNbIX COPTOB; ANSA CpeAHECNeNbIX COPTOB
cTaHgapToM nocnyxun copT MimaHgpa (k-1562) n npoueHT K
CTaHOapTy CpedHero ypoxasi BHyTpU cpedHecnenbiX COpPTOB.
[nsi no3gHecnenbix COPTOB CTaHAAPTOM CUMTANCs B OKOH4Ya-
TenbHOW ybopKe MPOLIEHT K CpeaHEMY ypoXKato BHYTPU No3a-
Hecrnenow rpynnbl, NOCKOMNbKY B PErMOHE C KOPOTKMM BereTta-
LMOHHbIM NepMogoM OTCYTCTBYET COpPT CTaHAApT ANSA COPTOB
no3gHecnenbiX CPOKOB CO3PEBaHMS.

Ona cratuctuyeckorn o6paboTkM [aHHbBIX MCMNOJb30BaH
naket ctatuctukn 8.0, a TakkKe HALCTPOMKM B Mporpamme
Excel Microsoft Word [14,15].

Pe3yanaTbl VICCJ'Ie,EIOBaHVIﬁ
deHonorus
Hayano npopacTtaHue copToB kapTodens Habnwoganu

Asryct CeHTAGPL Cymma ocagkoB % K HOpme
384 68,8 260,4 92,7
40,4 22,7 178,8 63,6
48,6 50,5 2734 97,3
37,8 62,5 215,0 76,5
71,2 113,8 340,0 121,0
72,6 135,8 394,7 140,5
293 76 292,5 104,1
63,5 48,0 307,0 109,3
56,4 44,9 256,0 91,1
79,9 67,5 3129 11,4
78,7 68,5 298,8 106,3
63,6 22,9 254,2 90,5
43,2 71,3 305,1 108,6
52,5 20,3 211,7 75,3
65,5 61,1 250,5 89,1
49,7 53,7 336,7 119,8
136,2 83,3 403,9 143,7
121,6 444 350,3 1247
51,4 32,1 204,7 72,8
83,0 48,0 306,0 108,9
56,0 72,0 272,0 96,8
111,0 69,4 369,4 131,5
64,0 442 371,2 132,1
100,0 96,0 287,0 102,1

npakTU4eckn OQHOBPEMEHHO BO BCEX rpynnax cnenocrtu. Ha
13-14 peHb OT MocafkyM OT paHHecnenbiX COPTOB B3OLIEN
obpasey Jlasyput (k-11899), oT cpegHecnenbix — coOpT
JNNacyHok (k-11285); oT nosgHecnenbix — BbiTok (k-11897),
Jlanb (k-12086), Ckap6 (k-11904). MNepBble BCxoAbl y CTaH-
papta XubuHCKun paHHun (k-6928) Habnoganu Ha 13 geHb, y
ctangapTta MmaHgpa (k-1562) Ha 15 geHb. 370 ewe pas noa-
TBepX4aeT paHee YCTaHOBIIEHHbIA akT, YTO Ha npopacTta-
Hne copToB Ha CeBepe Gonbluee BrMsHWE OKasbiBalT arpo-
MeTeopornorMyeckne yCcrnoBusi, B YaCTHOCTU ANWHHBIN NONsp-
HbIA AeHb, a He rpynna cnenoctu [16, 17,18,19].

MepBbIMK B cTagmio GyToHU3aUMM BCTYNUIN copTa paHHe-
crnenbiX U cpegHecnenbix rpynn co3peBaHus. Ha 27 geHb oT
nocagku OyTOHbl Habniwoganu y obpasuos: [OdenbduH (k-
11924), Kanpus (k-24621), Nasyput (k-11899), JlacyHok (k-
11285). Mpynna cpegHeno3gHux (NO3AHMX) COPTOB Havana
obpasoBbiBaTh 6yTOHbI Ha 31-32 geHb: AnbnuHnucT (k-11920),
MapaHT (K-11923). CambiMu no3gHMMu OyToHamu Ha 41-43
OeHb OT MocafkuM xapaktepudoBanucb copTta: ‘AKUeHT (k-
12237), AtnaHt (k-11922), Mwunasuua (k-11909). lepBble
couBeTnsa nosBunncb Ha 39-40 geHb OT NocaakM y paHHecne-
nbix coptoobpasuoB Kanpus (k-24621) n JlacyHok (k-11285);
y nosgHecnensix — Ha 45-49 geHb (copTta: MNapaHT (k-11923),
3pabbiTok (k-12085), AnbnvHuct (k-11920), JNlaHb (k-12086)).
O6unbHOE UBETEHME Yy paHHEeCNenblX U cpegHecnenbix cop-
TOB Havanock Ha 46-49 neHb oT nocapku (Kanpus (k-24621),
JTazyput (k-11899), NacyHok (k-11285), Oagunccen (k-12087))

Yepes 1-3 gHA nocrne macwTabHOro LUBETEHUsI paHHecne-
NblX COPTOB Hayann MaccoBO LBECTU cOpTa NO34HUX CPOKOB
co3peBaHus. Tak Ha 50-52 geHb OT nocagku MaccoBO 3alBe-
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nn copta Ckapb (k-11904) wu 3pabbitok (k-12085).
MpogomknTenbLHOCTbL Nepuoga oT Havyana 40 MacCoBOro LiBe-
TEHWs AN paHHecnenbix 06pas3LoB cocTaBuno 6-8 gHen; ans
cpegHecnensix oT 3 4o 6 gHen; ansa nosgHecnensix 1-3 gHS.

X03AMCTBEHHO-LeHHbIe NMPU3HaKn

PaHHecnenoctb

Copma paHHecnesnol epyrnnbl co3pesaHusi

PaHHen oTgaven ypoxasi M3 KOMMeKUMn BbIAENUMANCH
copta: Apxuges (k-11921), Nasdyput (k-11899), HentyH (k-
12107), Asap (k-11907) (puc. 1). Ix npogykTMBHOCTbL Ha 60
OeHb OT nocagku coctasuna: ans copta Apxugesa (k-11921)
ot 650 go 950 r/kycTt, ¢ ToBapHoCcTbio 92-97%; Aonsa copTa
HentyH (k-12107) ot 525 go 965 r/kycT, C TOBapHOCTbIO OT
69% po 86%; ons obpasuya Asap (k-11907) — 585-855 r/kycT,
¢ ToBapHocTblo 71-98%; ons copta Jlasyput (k-11899) paH-
Hble nokasaTtenu umenu 6onbluyko BapmabenbHocTb — oT 300
no 1190 r/kyct, ToBapHoCTb 65-78%. [lo OTHOLWeEHMIO K
XnbrHckoMy paHHemy (k-6928) ypoxai 3aTux COpTOB COCTaB-
nan 103-135%.

Copma cpedHecnesio2o cpoka co3pesaHusi

Mpn cpaBHeHUn ¢ copTom VMiMaHApa BbICOKMIA ypoxan Ha
60 peHb Hakonunu copta: [panaTt, [Odybpasa, XXueuua,
Kpunuua, JlacyHok n Ckap6 (puc. 2). o oTHOLWEHMIO K CTaH-
napty XuWOUHCKWIA paHHWIA [OHOpamu paHHecnenoctn B
MypmaHckon obnactu MoxHO cymuTaTb copTta: [paHaT (k-
11652) n Ckap6 (k-11904).
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Puc. 1. YpoxaliHocmb copmoe paHHecresibiX CPOKO8
co3peesaHusi Ha 60 deHb om nocadku, e/Kycm
Fig. 1. Yield of early-maturing group varieties
on the 60 day from planting, g/bush

Copma rno30HUX cpoKoe co3pesaHus

Ha 60 geHb OT nmocagku OTHOCUTENbHO copTa XUOUHCKUN
paHHui Bbigenunucb apaHT (k-11923) n 3pgabbiTok (puc.3).

Mo OTHOLWEHMIO K CpeAHEMY MO KOMNMEKUUU BbICOKUIA Ypo-
Xan npu paHHen kornke Habpanu ‘AtnaHT’, ‘BeiTok, ‘TapaHT),
‘3pabbiTok’ 1 ‘CunHTes’ (puc. 4).

OkoHuaTenbHasa yoopka

Copma paHHecrnesbiX CPOKO8 co3pesaHusi

CpepHsia ypoXamHOCTb MO KONMEKLMU Yy COpTOB AaHHOW
rpynnel coctaBuna 910 r/kycT.

CopToo6pasuybl OuHa (k-11925), Nunea (k-24623),
Aap (k-11907) ObiMn BbigeneHbl NO NPOJYKTUBHOCTMU
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Puc. 2. YpoxaliHocmb copmoe cpedHecrnesbiX CPOKO8
co3peeaHusi Ha 60 deHb om nocadku, 2/Kycm
Fig. 2. Yield of varieties of the medium-ripened group
on the 60 day from planting, g/bush
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Puc. 3. YpoxaliHocmb copmoe no30HUX CPOKO8
co3peeaHusi Ha 60 deHb om nocadku, 2/kycm
Fig. 3. Yield of late-ripening group varieties
on the 60 day from planting, g/bush
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Puc. 4. YpoxaliHocmb copmoe no30HUX cpokoe co3pesaHusi Ha 60
deHb om rocadKu 1o OMHOWEHUI K cpedHeMy 10 KosileKyuu, a/kycm
Fig. 4. Yield of late-ripening varieties on the 60 day from planting in
relation to the average for the collection, g/bush

(tabn. 3). MpooyKTUBHOCTL BbILWENEPEYUCTIEHHbIX 00pa3s-
uoB cocTtaBuna 1129; 978; 1189 r/kycT. ToBapHasa npogyk-
TUBHOCTb 3TMUX COPTOB MpeBbicua cTaHAapT XuOUHCKUN
paHHU Ha 18%, 2%, 24% cooTBEeTCTBEHHO UNn Ha 24%,
7%, 31% Kk cpegHemy ypoxatw no konnekuun. Ha ypoBHe
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cTaHfgapTa Hakonunu ypoxan HentyH (k-12107), Jlasyput
(k-11899), Opuccen (k-12087). Cambli HAU3KUI ypoxam K
okoH4aTenbHon ybopke (55% k ctaHgapTy) 6bin BblAaeneH
y copTa Kanpus (k-24621); camblil BLICOKUI ¥ copTa ABap
(k-11907). B rHe3ne KNOHOB paHHecnenbiX COPTOB Yalle
BCTpeYanucb TOBapHble KNyOHM KPYMHbIX U OYeHb Kpym-
HbIX ppakumin (ot 102 go 154 r). Nx konn4yecTBO Bapbmpo-
Bano oT 4,3 wrt. (copT HentyH) go 10,0 wT. (copt OuHa).
CopT ABap, BbIAENEHHbLIN C MakCUMalbHOW YypoXan-
HOCTbIO B J@HHOW rpynmne, Hac4YuTbiBan B CPeAHEM B rHes-
ne 8,4 knybHen.

BREEDING, SEED PRODUCTION AND PLANT BIOTECHNOLOGY

Copma cpedHecnesibix CPOKO8 cOo3pesaHusi

CpenHee no KomnekuuMu pns 3TOW rpynnbl COPTOB
coctaBuno 755 r/kyct

CT1abunbHOM BbLICOKOW MPOAYKTUBHOCTbI BbIAENUAUCH
panat (k-11652) n Ckapb (k-11904). Ypoxaln aTux cop-
ToB npeBbicun ctaHaapT MmaHngpa Ha 9% u 11% cooTBeT-
cTBeHHO; unn Ha 30%, 33% Mo OTHOLWEHWN K cCpefHeMy
ypoXakw BHYTPU CpefHecnenblXx COPTOB, C TOBAPHOCTbH
92% (Ckap6) n 90% ([paHaT). MNpn cpaBHEHUM C COPTOM
XWBMHCKWIA paHHWUI, ypoxal BblllenepedncneHHoix obpas-

Tabnuya 3. CpedHue MHo20o1emHue 0aHHbIe N0 pe3ynbmamam ucciiedogaHull o NPodyKmMueHOCMU, ypoxalHocmu
U Kpaxmanucmocmu 07151 paHHecnesnol 2pynnbl Co3pesaHust
Table 3. Average long-term data on the results of studies on productivity, yield and starchiness for the early ripening group

a
- s o

S - b gou

- 11] 5 40 - I o -

o ._ oITQ m\o S r &

oo o s O SgT

o g T o9 e E e z 2o

o 5 SmZo 25 T@ >

= g og<IT E">~ o5

© = [ 9 Q| X

x = @ = o
=

6,7 960,0 126,0

XnbuHckmmn ¢-6928 2,0 380,0 70,0
paHHUi 9,7 1279,0 198,0
2,3 241,8 32,1

6,4* 775,0 113,0

5,8** 712,0 102,0

Apxupes k-11921 7 30 8250 135.0
0,8 53,0 14,8

8,7 847,0 87,2

7,6 719,0 73,0

OenbduH k-11924 10,0 1075,0 95.0
11 157,4 9,9

10,0 1129,0 109,0

6, 906,0 84,0

L k11925 12,7 1350,0 148,0
2,4 186,9 27,7

4,9 528,0 102,0

Kanpus Kk-24621 gg %?8 1‘254’00
0.6 196.1 42,0

7,0 908,0 123,0

Nasyput k-11899 gg 15089%{?0 1589(5,()0
1,0 176,3 36,6

5,9 978,0 117,0

3,0 867,0 103,0

Jlunes K-24623 75 1138,0 1200
2,1 114,0 10,3

4,3 919,5 154,2

4,0 438,0 83,0

HentyH k-12107 46 1340,0 186,0
0,3 383,7 48,3

7,7 925,0 118,0

. 5,8 563,0 43,0
Ogauccen k-12087 9.7 12500 167.0
1,6 227,0 46,1

55 934,0 165,0

5,3 791,0 149,5

MepwauBet k-25467 57 1009.0 176.3
0,3 123,8 14,0

6,0 760,0 86,0

TanaybIHCKK K-25469 gg 142260590 16072’%
3,2 448,6 17,5

8,4 1189,0 128,0

6,0 600,0 96,0

Abap K907 10,1 1637,0 155,0
1, 440,2 25,6

*-Mean; **-Minimum; ***- Maximum; ****-Std.dev.
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11,0 105 44 11,8
2,6 417 1,7 8,2
29,0 140,4 57 14,7
8,7 26,5 1,1 1,4
8,0 81,0 85,0 815 15,3
3,0 74,2 78,1 &2 13,6
12,0 86,0 90,5 3,7 16,4
89 5.3 58 0,2 1,2
11,0 88,2 93,0 3,8 10,7
8,0 74,9 78,9 3,2 9,8
14,0 112,0 118,0 4.8 11,5
2,7 16,4 17,2 0,7 0,7
7,0 118,0 124,0 5,2 11,9
5,0 94,3 99,5 47 10,5
9,0 140,7 148,2 6,1 13,2
1,6 19,5 20,5 0,6 1,3
9,0 55,0 58,0 2,4 8,6
2,5 32,6 34,4 1,4 7,6
10,5 814 85,7 3,5 9,6
0,9 20,4 21,5 0,9 0,9
8,4 94,6 99,7 41 11,9
1,0 61,3 64,5 2,6 8,0
32,0 114,0 120,1 49 14,2
9,9 18,4 19,4 0,8 1,8
28,0 102,0 107,0 44 12,1
15,0 90,3 95,2 39 10,0
46,0 118,5 125,0 5,1 15,4
13,0 11,9 12,5 0,5 2,3
16,0 95,4 101,0 41 10,1
10,0 45,6 48,1 2,0 8,4
20,0 139,6 1471 6,0 12,9
49 40,0 421 1,7 1,9
8,0 96,0 101,0 41 11,2
0,3 58,6 61,8 2,5 9,3
33,0 130,2 137,2 5,6 14,7
11,5 23,7 25,0 1,0 1,7
3,0 97,0 103,0 4,1 15,0
0,7 82,4 86,8 815 12,4
3,8 105,0 110,7 4,6 17,5
1,5 12,9 13,6 0,6 3,6
31,0 79,0 83,0 3,3 10,9
14,3 43,7 46,1 1,9 10,5
55,0 1321 139,3 5,7 11,3
21,2 46,7 49,3 2,0 0,6
4,0 124,0 131,0 54 9,3
3,0 62,5 65,9 2,7 6,0
5,0 170,5 179,7 74 11,7
0,8 45,9 48,3 2,0 2,4

* - cpedHee; **- MUHUMYM; ***- MakcumMym; **** - cmaHOapmHoe OMKIIOHeHUE
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CEJIEKUMA, CEMEHOBOACTBO M BMOTEXHONOIMMA PACTEHUA

LLOB XapaKkTepusoBarsncs kak cpefHUNn.

Copt AHka (k-24829) nmen ypoxal CONoCTaBUMbIN C
ctaHpaptom WmaHgpa, ¢ ToBapHocTbio 72%. XXusuua (k-
11926), lacyHok (k-11285), TanucmaH (k-12089) Hakonu-
nv cpedHun ypoxan. 1o oTHOWeEHUo K copTy MIMaHapa ux
NPOAYKTUBHOCTb Haxoamnack Ha ypoBHe 81-96%; nnu 82-
97% k cpefHeMy ypoxakw no konnekuuu. MNpu cpaBHeHUU
Cc copToM XWOUHCKMIA paHHUIA YpPOXamHOCTb 3TUX obpas-

LoB coctaBnsna scero 73-86%.

ToBapHble knyOHU Bcex paccMaTpuBaeMmbixX B rpymnmne
COPTOB NMPENMYLLECTBEHHO OTHOCUIUCL K KPYMHOW dpak-
umMn. Ymcno nx B rHesge BapbMpoBano B 3aBUCUMOCTM OT
copTta. Muuumym 3,9 wT. (4nga copta Konoput), Makcumym
9,1 (copt panaT) (Tabn. 4).

Copma no3dHecnesnbiXx CPOKO8 co3pesaHUs

Ha n3yuyeHun Haxogmnuce 18 obpasuoB. CpegHAA MHO-

Ta6nuya 4. CpedHue MHo2o1emHue OaHHbIe Mo pe3ynbmamam uccredogaHuli no NPodykmueHocmu,
ypoxaliHocmu u Kkpaxmanucmocmu 01151 cpedHecnenol 2pynmbl
Table 4. Average long-term data on the results of studies on productivity, yield and starchiness for the middle-aged group
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7.4 860,0 88,0 9,0
6.0 640.0 66.0 6.0
Wmanopa k1562 8.2 920.0 94,0 12,0
14 146.3 128 28
58 722,0 110,0 11,0
5,1 5675 95,0 9,1
[apaHTus K-25463 6 1% 8038 1200 14,0
0,54 134.0 13,8 25
9,1 941,0 94,0 10,0
8.3 831.0 720 40
lpawar  k-11652 10,0 1031,0 106,0 14,0
0.8 101,0 19,0 33
7.2 812,5 105,0 40
58 3863 64,0 20
fy6pasa  -24622 8.4 11375 133,0 5.0
13 385,7 36,2 13
6,4 697,0 110,0 9,0
35 619.0 74,0 6.0
Hveuua k11926 9.8 825.0 161,0 13,0
27 96,8 38.2 2.9
39 350,0 71,0 17,0
3.3 2440 66.0 9,0
Konoput K-24620 45 4730 78.0 26,0
0.6 114.0 5.9 8,5
6,5 403,0 68,0 17,0
3,5 3290 62,0 110
Kpuhuua  k-11991 95 7450 80,0 20,0
3.0 236.0 12,0 49
7.2 823,0 101,0 11,0
53 4630 67,0 1,0
flacyHok  k-11285 9.1 1262,0 144,0 19,0
12 2531 25,1 6.4
48 609,0 88,0 24,0
3.4 317.0 70,0 22,0
PocuHka k-11903 65 8880 120,0 25,0
12 1821 27,0 13
84 958,0 100,0 8,0
6.8 562.0 64,0 40
Ckap6 k-11904 118 1637,0 138,0 18,0
14 3131 243 33
6,2 790,0 88,0 29,0
50 4000 580 130
TanucmaH K-12089 78 1088.0 110,0 410
12 269,9 221 10.3
57 872,0 108,0 28,0
55 7310 91,0 25,0
fHKa k-24829 5.9 1013,0 125,0 320
01 141,0 17,0 35

*Mean, **-Minimum; ***- Maximum; ****-Std.dev.
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88,0 102,0 39 13,8
75,0 97,0 25 105
112,0 142,0 41 182
11,6 467 10 4
75,0 83,0 100,0 32 12,1
59.0 66.0 786 25 119
830 945 113 36 122
139 15,6 18,5 0.6 0.6
98,0 109,0 130,0 42 10,9
865 96,6 115.0 3.7 10.8
1074 1198 1428 456 11.0
10,6 11,8 14,0 05 0,
84,0 94,0 112,0 37 14,9
402 45,0 530 17 14.4
118,5 132,0 158,0 5.1 15.4
40,2 448 53.4 17 0.7
73,0 81,0 97,0 3,1 12,3
645 72,0 86,0 28 10.2
86,0 96.0 114,0 37 139
100 113 13 0.4 15
36,0 41,0 48,0 15 1o
253 280 330 10 e
492 55,0 65,0 21 o
119 133 15.8 13 :
42,0 470 83,0 18 e
340 380 45,0 10 oS
770 76,0 103,0 32 ks
246 233 327 10 :
86,0 96,0 113,0 3,7 13,7
482 538 64,1 2.1 10,5
131.4 147,0 174,7 57 15.4
26,3 20.4 35.0 11 16
63,0 71,0 84,0 26 13,0
330 36,0 440 14 12,9
920 103,0 123,0 39 20,0
189 212 25,2 13 50
100,0 111,0 133,0 43 10,8
585 65,0 780 25 7.6
170,5 190,0 226,0 74 14,7
325 36,4 433 14 2.1
82,0 92,0 109,0 36 12,4
420 46,5 55,0 18 9.8
113,0 1265 150,6 49 18,4
281 313 373 12 2.3
91,0 101,0 121,0 40 12,4
76.0 85,0 101.0 Bl 93
108,0 118,0 140,0 45 18.4
14,6 16,3 19,5 0.6 3,0

- Makcumym; **** - cmaHdapmHoe OMKIIOHEeHUe
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BREEDING, SEED PRODUCTION AND PLANT BIOTECHNOLOGY

Tabnuya 5. CpedHue MHo20/1emHue OaHHbIe Mo pe3ysbmamam ucciedosaHull
1o NpodykmueHocmu, ypoxaliHocmu u Kpaxmanucmocmu 0ns no3dHecnenol 2pynnbi
Table 5. Average long-term data on the results of studies on productivity, yield and starchiness for the late-maturing group
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57 957,0 135,0 20,0 100,0 127,0 43 13,0
48 7130 104.0 10,0 74.0 94,0 32 105
AkueHT k12237 65 1200,0 165.0 290 125,0 159,0 54 15,4
08 2430 30,5 95 253 322 11 24
53 514,0 91,0 8,0 54,0 68,0 23 15,0
41 3800 70,0 6.0 400 51,2 17 132
Annuinet - k11920 65 6120 106,0 12,0 63.0 810 27 16,7
10 100.9 173 28 105 133 04 15
85 834,0 91,0 10,0 87,0 11,0 37 131
58 612.0 67.0 2.0 63.0 81,0 27 105
Atnant k11922 13,2 1275,0 114,0 20,0 133,0 168,0 57 16,9
26 2237 19.2 6,0 233 204 09 2
49 656,0 91,0 31,0 68,0 87,0 30 14,0
41 5630 53,0 230 58,0 745 25 115
Brakur k12152 e 750.0 112,0 380 780 993 34 15,4
11 89,1 271 6,2 9.2 1.8 04 17
6,9 621,0 82,0 15,0 65,0 82,0 28 137
40 3620 62,0 40 377 480 16 124
Bpurahtvia k12090 87 8370 106,0 310 871 110,0 38 16,4
18 160.2 13,0 34 16,7 21,1 07 14
50 570,0 100,0 13,0 59,0 760 25 14
33 3560 88,0 7.0 37.0 470 16 87
Bepac k11650 6.5 7000 127.0 18,0 730 930 31 18,2
12 1540 18,0 456 16,0 20,4 056 27
43 615,0 110,0 25,0 64,0 82,0 28 16,1
20 4630 81,0 30 480 613 21 1.3
Buitok k-11897 72 850.0 145,0 510 88,0 1126 38 203
16 129.2 175 180 134 171 05 3]
52 688,0 113,0 16,0 72,0 91,0 31 9.8
41 4880 94.0 40 51.0 65.0 22 82
Fapaut k11923 6.4 8500 137,0 210 88,0 1130 38 12,7
09 1515 25 78 157 20,0 03 2
11,0 1029,0 77,0 19,0 107,0 136,0 46 112
78 5250 430 6,0 54,7 70,0 24 105
Kypagunka 12106 135 1259,0 98,0 310 131,0 167,0 57 12,9
25 2912 219 118 30,3 38,5 13 0.9
6,1 979,0 135,0 8,0 102,0 130,0 44 173
41 6870 106,0 10 72,0 91,0 31 147
3pabermok k12085 88 1337,0 190,0 20,0 139,0 177,0 6.0 185
16 244,4 26,6 6,0 25.4 324 10 13
33 526,0 123,0 24,0 55,0 70,0 24 96
23 3130 65.0 40 326 414 14 82
Kynanuhka 12155 46 6000 164,0 44,0 625 790 28 10,5
09 1416 424 177 147 18,7 06 11
6,9 1082,0 102,0 15,0 113,0 1430 38 14
21 4750 51,0 2.0 495 62.9 21 86
Nanb k-12086 12,2 2550,0 156,0 340 1386 1685 53 12,7
35 6933 374 374 32,2 522 12 16
49 857,0 130,0 26,0 89,0 113 39 155
456 7380 105.0 25,0 77.0 97.0 33 129
Mar k-12238 5.2 9750 154,0 27,0 101,0 129,0 4,4 18,0
03 68,4 14.1 05 123 15,6 05 25
38 59,0 140,0 3,0 62,0 79,0 27 138
33 5810 129.0 10 60.0 770 26 17
Munaeuua 11909 40 617.0 1480 50 64.0 820 28 15,9
03 18,0 102 11 16 13 01 21
73 7970 102,0 11,0 83,0 106,0 36 131
63 7000 91,0 10,0 73.0 93,0 31 115
Op6uta k11296 81 850.0 117,0 120 89.0 1130 38 147
07 69,3 10,8 11 36 9.1 03 14
82 890,0 107,0 7.0 93,0 118,0 40 12,6
6.0 500.0 55,0 10 52,0 66,0 23 10.7
Napapynak  -12088 11,1 1212,0 161,0 14,0 960 140,0 5.4 15.4
18 260,4 444 6.2 72 244 11 18
9.1 814,0 78,0 14,0 85,0 108,0 36 15,4
89 637.0 58,0 5,0 66.0 84.0 28 115
Cunres k-11666 9.2 1137,0 1180 2.0 108,0 130,0 48 175
01 220.1 25.9 8,0 131 19.4 10 27
75 7140 86,0 9,0 74,0 95,0 32 14,0
6.5 5500 76,0 30 57.0 720 25 110
Cysopee k11902 89 8900 89.0 12,0 93,0 118,0 40 16,7
12 145.0 6,5 4 153 19.2 056 23

*Mean, **-Minimum; ***- Maximum; ****-Std.dev.

* - cpedHee; **- MUHUMYM; ***- MakcumMym; **** - cmaHOapmMHOe OMKIIOHeHUE
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CEJIEKUMA, CEMEHOBOACTBO M BMOTEXHONOIMMA PACTEHUA

roneTHAs MNPOAYKTUMBHOCTb MO Komnekuum 722 r/KycT.
BbicokuMu napameTpamu no NpoAyKTUBHOCTU U TOBApHO-
CcTn oTnu4anuce copTa: AkueHT (k-12237), XypaBuHka (k-
12106), 3pabbitok (k-12085), Jlaub (k-12086).
[MpoAyKTUBHOCTb BbllLleNepeyncrnerHHbix 06pa3LoB B OKOH-
yaTenbHol ybopke BapbupoBana ot 957 no 1082 r/kycT, c
ToBapHocCTbio 82-93% (Tabn. 5).

Mo oTHoweHuo k cTaHgapTy XWUOUHCKUI paHHUN (K-
6928) ypoxanm coptoB 3pabbitok (k-12085), Jlawb (k-
12086), XKypaBuHka (k-12106) MOXHO cYMTaTb BbICOKUM; Y
obpasua AkueHT (k-12237) — cpegHuMm.

CopTtoobpasuybl: AkueHT (k-12237), ATnaHT (k-11922),
KypaBuHka (k-12106), 3pabbitok (k-12085), NaHb (k-
12086), Mar (k-12238), Oguccen (k-12087), Opbuta (k-
11296), MapapyHak (k-12088) MOXHO cuYMTaTh BbICOKOYpPO-
XaWHbIMW MPU CPaBHEHUM CO CPEeAHUM YPOBHEM MO Kon-
nekumn ponga nos3gHecnensix coptoB (Tabn. 5), ¢ ToBap-
HOCTbl OT 74% (copt ‘Mar’) po 93% (3pabbiTok,
MapapyHak).

CpepnHen dpakumnen knybHen (maccom ot 40 go 90 r)
xapaktepusosanucb bnakut, BpuraHTtuHa, XXypaBsuHka,
Cy3opbe. O4yeHb KpynHbIMU knybHamu (135-140 r) Boige-
ANNUCh KMOHblI copToB AKUEHT 1 Munasuua. Y ocTaBlunX-
ca B rpynne copTtoobpa3uoB macca TOBapHbIX KiybHewn
BapbupoBana ot 91 go 130 r (tabn. 5).

HanmeHbliee yncno knybHen umenu copTa, B ypoxae
KOTOpPbIX BCTpPeYanucb MPEeuMyLeCTBEHHO KpYMHbie U
0OYeHb KpynHble knybHu (Hanpumep, KynanuHka — 3,3 wr.;
Mwunasuuya — 3,8 wrt.). CopTa c knybHamu Gornee mernkown
dpakumm gobupanu ypoxan 3a cyeT ux 6onbliero yucna
(tabn. 5). Makcumym kny6bHel B rHe3ge ObINO NOMYYEHO y
obpasuoB CuHTes (9,1 wT.) n XKypasuHka (11,0 wr.).

KpaxmanuctocTtb

PaHHecnenble u cpedHecnesblie copma

CpepHee copepxaHue kpaxmana Obino BbIIBMEHO Yy
copTtoB [lepwauset (k-25467) (15,0%), Apxupgesa (k-
11921) (15,3%), Konoput (k-24620) (16,9%), Kpununua
(k-11991) (17,2%). Bce octanbHble copTa UMENU HU3KOE
(10,1-14,0%) nnn o4veHb Hu3koe (MeHbwe 10%) 3Have-

e Jlutepartypa

1. TpaBuHa C.H. MNonspHasa onbiTHaa ctaHuus BUP — ceBepHbIn
dopnocTt uccnenoBaHun kaptodensi. Tpydbl no npukmnadHou
b6omaHuke, eeHemuke u cenekyuu. 2020;181(1):139-145.
https://doi.org/10.30901/2227-8834-2020-1-139-145
https://elibrary.ru/asytgg

2. XXuragno T.3. PasHoob6pa3sne copToB kaptodens ns Muposon
konnekumn BWP B ceBepHbix ycnosusx. Osowu Poccuu.
2024;(3):30-35.
https://doi.org/10.18619/2072-9146-2024-3-30-35
https://www.elibrary.ru/dyfhbh

3. Koctuna J1.U., KocapeBa O.C., TpyckuHoB 3.B., Kupnunyesa T.B.
Konnekums cenekumoHHbIX COPTOB KapToderns — UCTOYHMK UCXOAHO-
ro matepuana Ansi CenekumMm Ha npoayKTUBHOCTb, CKOPOCMENOCTb,
YyCTONYMBOCTb K BonesHsam u BpeauTtensam. TpyObl mo npuknadHou
bomaHuke, eeHemuke u cenekyuu. 2020;181(2):50-56.
https://doi.org/10.30901/2227-8834-2020-2-50-56
https://www.elibrary.ru/szkcul

4. XXuragno T.3. OueHka cenekuMoHHbIX COPTOB kapTodens no
LleHHbIM arpoHOMMYEeckMM npu3HakaMm B ycnoBusx MypmaHckown
obnactu. TpyOdsl no npuknadHol 6omaHuKe, eeHemMuKe U ceslek-
yuu. 2022;183(4):107-114. https://doi.org/10.30901/2227-8834-
2022-4-107-114 https://www.elibrary.ru/vhmaaj

5. XXuragno T.3. CoBpeMeHHble HEMaTOA0YCTONYMBbLIE COpTa KapTo-
dens B ycnosusax Cesepa. Osowu Poccuu. 2023;(5):102-105.
https://doi.org/10.18619/2072-9146-2023-5-102-105

Hue nonucaxapupa. CtaHgapT XUOUHCKUIA paHHWUIA HaKo-
nun B cpegHem 11,8% kpaxmana; copT WmaHgpa —
13,8%.

CpedHeno3dHue u no3oHecnesibie copma

AnbnuHuct  (15,0%), Bwitok (16,1%),3pabbiToK
(17,3%), Mar (15,5%), CuHtes (15,4%) xapakTepusoBa-
nucb cpepHuM copepxaHue kpaxmana (14,1-18,0%).
O4yeHb HW3KMM YPOBHEM KpaxmManucTOCTU XapaKkTepuso-
Banucb knyb6Hu coptoB: KynanuHka (9,6%) w lapaHT
(9,8%). Y ocTtaBwuxca obpasuos B 3TOW rpynne 6bin
HakonmeH H13Knn yposeHb kpaxmana (10,1-14,0%).

Taknm obpasom, cogepxaHue kpaxmana 3aBUCUT OT
rpynnbl CNENOCTN U KNMMaTUYeCKMUX yCIOBUIN BO3AENbIBA-
HUS, HA 4YTO YyKa3blBalOT M aBTOpPbl U3 APYrMX CEBEPHbIX
pernoHos [20,21].

3aknto4yeHue

B ycnoBusx 3anonsapbs 3akoH4yeHo usyyeHume 40 cop-
Toobpasuos, npeacTaBreHHbIX OpUTMHaTOpPOM
Pecnybnuka Benapycb. B pesynbTate npoBefeHHOMN
paboTbl ObinM BbiAeneHbl copta: [paHat (k-11652),
HentyH (k-12107), Ckap6 (k-11904), Asap (k-11907) B
KayecTBe [OHOPOB PaHHECNenocTu, NPOAYKTUBHOCTU U
kpynHoknybHeBocTu. Copt 3pabbiTok (k-12085) B ycno-
Bnax Cesepa nposiBUN CBOMCTBa paHHECMnenocTu, npo-
AYKTUBHOCTHU, TOBapHOCTH n KpaxmanumcTocTu.
AnbnuHuct (k-11920), BeiTok (k-11897) moryT 6bITb peko-
MeHOOBaHbl B KayecTBe [JOHOPOB KpaxManucTocTu, a
Takxe KpynHoknybHeBocTn. Obpasuybl CuHTe3 (k-11666),
Mar (k-12238) Bblgenunucb No NPOAYKTUBHOCTU U Kpax-
ManucTocTy.
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HoBble ana Poccun oBoLHbIE KyNbTypbl (BUrHa, KWBaHO, MOMOpPAUKA U GeHUH-
Kasa), pacLumMpsas CBOM COPTUMEHT U 3aBOEBbIBasi BHUMaHWe NOTpeOuTenen, NoCTeNeHHO yBe-
NUYMBAIOT CBOK 3HAYMMOCTb B pacTeHUeBOJYEeCKOW oTpacnu cTpaHbl. UccnegoBaHue Guoxu-
MWYECKON LIEHHOCTM He TONbKO MIIOAO0B 3TUX KYNbTyp, HO U paHee HETPaAWULIMOHHLIX AN
MCNONb30BaHMA B NuLly 4YacTen dpuTomacchl (MUCTbsA, BOCK) MOXET He TONbKO Gonee nonHo
060CHOBaTb UX NOTPeOUTENbLCKME KauecTBa, HO TakKe YBeNMUYUTb 3thheKTUBHOCTb NPOM3BOA-
CTBa M NOBbICUTbL OXBAaT NULLEBLIX NPeANnoYTeHN NoTpeGuTenen Takon NPOAYKLMK.
Llenb nccnepgoBaHus — pacCMOTPETh C NO3ULMU NUTATENbHOW LIEHHOCTH BO3MOXHOCTb HETpa-
OMLMOHHOTO UCNONb30BaHUA B ycnoBusix Cubmpu HoBbIX Ansi Poccun OBOLWHBIX KYNbTyp B
KayecTBe (PyHKLMOHamNbHbLIX NPOAYKTOB NUTaHMS.

WUcnonb3oBanu 7 copToo6pasuoB BWrHbl, KNBaHO, MOMOPAWKU W
6eHuHKa3bl U3 «Konnekunm XuBbIX pacTeHUil B OTKPLITOM U 3akpbiToMm rpyHTe» YHY Ne USU
440534 LICBEC CO PAH, pacTeHus koTopbIX BblpaluBanu B yCroBMsSX NeHOYHOW Heoborpe-
Baemon Tennuubl (54°49°33” c. w. 83°06’34” B. A4.) B NOYBOrpyHTE Ha OCHOBE BEPXOBOro Topda
M3 CeMSsiH, penpoAyLMpOBaHHbIX paHee B 3TUX Xe ycrnoBusix. cnonb3oBanu ctaHaapTHble
mMeToAbl aHanm3a coaepXxaHua ackopOMHOBOI KUCNOTbI, NeKTUHOB. CoAepxaHne MaKpo- N MUK-
pPO3NeMeHTOB B MyoAax (B Me30Kapnuu U 3K30Kapnuu) onpegensiny MeToaom peHTreHodny-
OpECLIEHTHOr0 aHanm3a ¢ UCNoNb30BaHUEM CUHXPOTPOHHOro usnyyenus (P®A CU), opyrumu
CTaH#apTHLIMU METOAAMM.

B 3k30Kkapnuu nnoaoB KMBaHO OTMEYEHO 3HauMTenbHoe, B 2-10 pa3 6onee Bbico-
koe HakonneHue Ca (18 246 mkr/r), no cpaBHeHWIO € APYFrMMU MCCNEAOBAHHLIMUA KyNbTypPaMu.
YcTaHoBneHo Bbicokoe cogepxaHue Fe B Me3okapnuum U, ocoGeHHO, B BOCKe MNNoAoB
6eHuHKasbl = 141,6 u 473,2 mkr/r, cooTBeTCTBeHHO. KonuuecTBo ackopOMHOBOW KUCNOThI B
nuctbsx B 1,9-2,6 pasa npeBbIWAano 3ToT ke nokasatenb B nnogax. Camoe BbICOKOe coaepxka-
HWe acKOPOWMHOBOW KUCINOTbI OTMEYEHO B NUCTbAX 00pa3uoB BurHbl: Zinder — 98,35 mr% u
copta lOHbHaHbCcKkas — 91,18 mr%.

BUrHa, KNBaHO, MOMOpPAUKA, GeHWHKa3a, NNoAbI, NMMCTbSA, BUOXMMUYECKUIA aHanu3

New for Russia vegetable crops (vigna, kiwano, bitter melon and wax gourd), expanding
their range and winning the attention of consumers, gradually increase their importance in the plant
growing industry of the country. The study of the biochemical value of not only the fruits of these
crops, but also previously non-traditional for food parts of the phytomass (leaves, wax on fruits) can
not only more fully substantiate their consumer qualities, but also increase the efficiency of produc-
tion and increase the coverage of food preferences of consumers of such products.

The aim of the study is to consider from a nutritional value position the possibility of non-traditional
use in Siberia of new for Russia vegetable crops as functional food.

Seven varieties of vigna, kiwano, bitter melon and wax gourd from the
"Collection of living plants in open and closed ground" UNU No. USU 440534 of the Central Siberian
Botanical Garden SB RAS were used. The plants were grown in an unheated film greenhouse
(54°49'33" N 83°06'34" E) in soil based on high-moor peat from seeds reproduced earlier in the same
conditions. Standard methods for analyzing the content of ascorbic acid and pectins were used. The
content of macro- and microelements in fruits (mesocarp and exocarp) was determined by X-ray flu-
orescence analysis using synchrotron radiation (XRF SR) and other standard methods.

In the exocarp of kiwano fruits, a significant, 2-10 times higher accumulation of Ca (18,246
ug/g) was noted, compared to other studied crops. A high content of Fe was found in the mesocarp
and, especially, in the wax of wax gourd fruits - 141.6 and 473.2 g/g, respectively. The amount of
ascorbic acid in the leaves was 1.9-2.6 times higher than the same indicator in the fruits. The highest
content of ascorbic acid was noted in the leaves of vigna accessions: Zinder - 98.35 mg% and cv.
Yunnanskaya - 91.18 mg%.

vigna, kiwano, bitter melon, wax gourd, fruits, leaves, biochemical analysis
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BeepeHune

OCO6eHHOCTbIO pauvoHa NUTaHUS COBPEMEHHOro
yenoBeka SBNSETCA 3HaYMTeNbHOEe OogHOo0Opasune
MCMONb3yeMbIX AN NPUrOTOBAEHUS MWLM BUOOB pacTe-
HWIA NO CpaBHEHMIO C Bonee paHHMMKU NepuUogamMm YenoBe-
yeckon nctopum [1]. Tem He MeHee, B HACTOSsILLEE BPEMS B
Mupe BbipawmBaeTcs 402 OBOLLUHbIE KyNbTypbl, OTHOCS-
wmecs Kk 69 cemencteam n 230 pogam [2]. Mo apyrum gak-
HbIM [3], B MMpe HacunTbiBaeTcs 6onee 1200 BMAOB OBOLL-
HbIX PACTEHUN, OTHOCALIMXCA K 78 cemMeincTBam, N3 KOTo-
pbIX KyNnbTUBMPYIOT 0kono 600 Bnaos. B Poccumn accopTu-
MEHT 3TUX KyNbTyp 3HAuYuUTeNbHO yXxe. Mo HeKoTopbIiM
oueHkam [4], B Poccun nuwb 6 BUAOB OBOLLHBIX KYNbTyp
(kanycTa, TomMaT, orypeL, MOPKOBb, CBEKMa 1 NyK penya-
Tbill) obecneymnBaloT cBbille 80 % nNpoayKuun TOBApPHOro
oBoweBoacTtea. [lo wmHeHuio A.B. ConpgateHko cC
coaBT.(2019) [5], «BugoBoe pasHoOOpa3ne OBOLLHbIX
pacTteHui B Poccnuy npakTn4eckm He NCNoNb3yeTcs, O4Ha-
KO 3a CYET VHTPOAYKUMN U Cenekuun paclunmpeHmne unx
acCcopTMMEHTa B CTpaHe NpeacTaBnseTcs BO3MOXHbIM».
CyXeHne acCopTUMEHTA BblPaLLMBAEMbIX BULOB PaCTEHNN
COMPOBOXAAETCH Takke 06eAHEHNEM NX BUOXUMUYECKOIO
cocTaBa. 3a pybexxom aaHHble 3a 50 neT noka3biBalOT CHU-
XeHue cogepxanusa Ca B rpynne n3 16 0BOLLHbIX KyNbTyp B
cpenHeM Ha 23%, Fe — Ha 27% [6]. o rpynne Mukpoane-
MEHTOB CKOPOCTb CHUXEHUS coaepxaHus gocturatoT 0,2-
0,3% B roa. B Cnbupckom pernmoHe ns-3a o6eHeHns rnoys
ycunmBaeTcs BroreoxmMmunyeckas npobnema geduumTa B
npoaykuum Co, Cu, Mn, Zn [7], 4TO OTpaxaeTcs U Ha
COoAEPXaHMN HEKOTOPbIX BTOPUYHBIX METAOOUTOB, CUHTE-
3UpyemMbiX B pacTeHmn npu mx ydyactuun. KoHcTatupyercs,
4YTO cpean HaceneHus Poccumm Wwimnpoko pacnpoCcTpaHeHsb!
pasnuyHble OTK/IOHEHWSI B MULLLEBOM CTaTyce, B 4ucne
KOTOPbIX AedrUNT BUTaMMHOB 1 MnHepanoB [8]. HexsaTka
9TUX BELLECTB HE TOMbKO MPMBOAUT K GU3NONOrMYECKNM
HapyLWeHNsaM, HO M BHOCWUT CBOM BKNag, B KJINHWNYECKYIO
KapTUHY OpYyrnx comMaTuyeckux 3aboneBaHuii, a B psae

CNy4yaeB cama CIyXWUT MPUYNHOM BONE3HN.

OTmeyaeTcs 3HaYMTeNbHAsa BHYTPUBUAOBAS N 3KONOMM-
yeckasi USMEHYMBOCTb MO COAEPXAHUIO MAaKpPO- U MUKPO-
anemMeHToOB Yy 006pasuoB BurHbl (Vigna unguiculata) [9],
ButTammHa C, KapoOTMHOMAOB W JNMKONMHA Yy TomaTta
(Lycopersicon esculentum) [10]. VIHTpoaykumna un cenek-
LMS HOBbIX ANnst POCCuKM OBOLLHbBIX KYJIbTYP U COPTOB, BNep-
Bbl€ BKJIIOYEHHbIX B [OCpPeecTp CenekunOHHbIX A0CTUMXE-
HUN P®, OonyweHHbIX K WUCNOSb30BaHUIO — CrapXeBoW
BUTHbI, KMBAHO, MOMOPAMKN N OEHWHKa3bl, CMNOCOOHbI
chopmMmpoBaTb AN9 B3biCKaTeNbHbIX MNOTpebutenen
«HULLY» MPOAYKLMU C BbICOKMM copepxaHmemMm yHKLUMO-
HanbHbIX NULEBLIX MHrpeaneHToB (Prn) [1; 11].

Mcnonb3oBaHme HOBbIX (HETPaAMUMOHHBIX) Ans Poccumn
OBOLHbIX KYJIbTYP MOXET BKJIO4aTb HE TOJIbKO UX «Tpaau-
LIMOHHOE» C TOYKN 3PEHNSA PErMOHA/CTPaHbl MPONCXOXAe-
HUS NCNONb30BaHWe, HaNpUMep, TONbKO N040B, HO 1 ApY-
rMx YyacTen pacTeHus!, OTNYHAIOLLMXCS BbICOKMM COLEPXa-
HMem oTaenbHbix PN, Tak, naHHble, nony4veHHoble Hall et
al. [12] nokasanu, 4TO NMNCTbsS BUrHblI U MOMOPAMKK COOEP-
XaT 60MbLoe KOMYECTBO HE3AMEHUMbIX aMUHOKUCHIOT:
NN3VHA, NeNnUMHA N N30NenumHa, yMEPEHHOE KONNYECTBO
BaNMHa, TPEOHMHa N deHunanaHnHa 1 He3Ha4uTeNbHOoe
KONIMY4ECTBO METUOHMHA n TpuntodaHa. B adpurkaHCkmx
CTpaHax NMNCTbS BUTHbI MOTPEONSAIOT B KAYECTBE 3aMeEHUTE-
ns maca [13].

Y Apyrown KynbTypbl — KMBaAHO, Nponcxoasien na KOxHown
Adpukn, B 3uMbabBe MOMUMO 3PENbIX U HE3PENbIX NI0A0B
MCMOMb3YIOT B MULLY JINCTbS, KOTOPbIE MOIOT 1 FOTOBAT Kak
LIMMHAaT, a Takxke MCNOosb3YIoT O/ NPUrOTOBNEHNSA NPOTU-
BOBOCMNanuTenbHbiX komrnpeccoB [14]. CoobuwaeTcs, 4To
KMBAHO PEKOMEHAYIOT B KQYECTBE JIEKAPCTBEHHOIO pacTe-
HUS NpU CcepaevYHO-COCYAUCTbIX 3aboneBaHuax, Kpome
TOoro, obnagaroLero aHTuanMabeTnyeckom, NPOTMBOS3BEH-
HOW, aHTUOKCUAAHTHOW, NPOTUBOBOCNAINTENBHOW N aHTU-
BUPYCHOW akTUBHOCTbLIO [15]. ECTb cepbe3Hble OCHOBaHMS
0N nccnegoBaHns 6UOaKTUBHBIX NENTUAOB U rMApPOoM3a-
TOB 6enka B cemMeHax 3TOWN KynbTypbl, 06nagaowmx 6mo-
GYHKUMOHANBHOM akTMBHOCTLIO [16]. B kOoXype kuBaHo,
npencrasnsiowein cobo ak3okapnuii 1 4acTb Me3okap-
nus naoaa, OCHOBHbIMM OUMOAKTUBHLIMW COEANHEHUSIMMN
aBNaoTCca GnaBoHOMAbl U TaHWHbI, HO Takxke 0OHapYyXeHbl
ankanougbl, ctepouabl 1 rnmko3unabl [17]. MpepnaraeTca
MCMNOJIb30BaHME 3KCTpPakTa KOXypbl MAOAOB KMBAHO B
KayeCTBE MOTEHUMANIbHOIO aHTUOKCUOAHTa U MPOTUBO-
rprubkoBOro cpeacTea.

PesioMunpys 60nbLLoh 0630p MO UCMONb30BaHMIO BEHUH-
kasbl [18], ero aBTOpblI KOHCTATUPOBANM, YTO 3Ta KynbTypa
MCNOJIb3YyeTCH B TPAANLIMOHHOM MeanumHe KOro-BoctoyHom
A31n Ons nevYeHns HeBPOOrMyecknx 3abonesaHnin, 3a6o-
NeBaHuU Noyek, NMxopanku 1 kawuss, a Takke ans 6opbobl ¢
KULIEYHbIMU renbMmnHTamun. B banrnagew, nomn n Henane
B MULLY NOMUMO MJ1I0A0B YNOTPeBNAOTCS B Ka4eCTBe 3e/eH-
HbIX OBOLLEN mMonoable nodern n nUctbs pacteHus [19].
OcCHOBHble 6GMOaKTUBHbIE COEOVHEHWs, coaepXallunecs B
Benincasa hispida, — ¢pnaBoHOmMAbl, ankanonabl, TAHHWUHbI,
canoHuHbl 1 nonudeHonsl 06nagaloT NpPoTUBOBOCNANN-
TeNbHbIMU, LIUTOTOKCUYECKUMU U MPOTUBOPAKOBLIMU CBOW-
ctBamu [20]. Mnoabl MHOrMX COPTOB BEHMHKA3bI B 3PESIOM
BMOE MOKPbITbl BOCKOM (CM. pucC. 1) B pa3HOl CTeneHu — oT
MOYTU MOJSIHOrO OTCYTCTBUS OO0 3HaumTenbHoro (1,92
r/nnop) kak y copta AkynuHa [21]. XuMmnyeckunii coctas ero
Manounsy4yeH. M3BeCcTHO, 4TO B €ro COCTaBe B KayecTBe
OCHOBHOIO KOMMOHEHTa COAEPXMNTCS PEeaKUin NeHTaUUKIn-
Yeckuin TpuTepneH musomynbTudnopeHon [22], obnagato-
LLMIA BbICOKOW BMOI0rM4eCcKOon akTUBHOCTbIO.

Puc. 1. Bock Ha nogepxHocmu nsioda 6eHUHKa3bl
Fig. 1. Wax on the surface of the wax gourd fruit



Llenb paboTbl — paccMOTPETb C NMO3MLUMK NUTaTENbHOW
LEeHHOCTN BO3MOXHOCTb HETPaAMLMOHHOIO MCMOJSb30Ba-
HUs B ycrioBusix Cubupm HOBbIX Anst POCCUM OBOLLHbBIX Ky/b-
Typ B KayecTBe PYHKUMOHANbHBIX MPOAYKTOB MUTAHUS.

B kauecTBe matepuana ong nccnenoBaHnst UICNob30Bav
obpasupl BMOOB OBOLLUHBLIX PacTeHuii nu3 konnekuuin PUL,
Bcepoccuickoro MHCTUTYTa reHeTUHECKNX PECYPCOB pacTe-
HUM umenn H.U. Basunosa (BUP) n «Konnekuuun >XumBbix
pacTeHni B OTKPbLITOM W 3akpbITOM rpyHTe» YHY Ne USU
440534 LeHTpanbHOro cmbupckoro 60TaHMYecKoro canaa
CO PAH (LUCBC CO PAH), pacTeHusi KOTOPbIX BblpalLyBanm B
YCNOBUSIX MNEHOYHON Heoborpesaemoli Tennmubl LLCBC CO
PAH, r. HoBocnbupck (54°49°33” ¢. w. 83°06°34” B. A.) 13
CEeMSH, PenpPoayLMPOBaHHbIX PAHEE B 3TUX XE YCIOBUSIX.

B kayecTBe 06bekTa MccnegoBaHWUiA UCMOb30BaNu
nnoabl, IMCTbs U CEMEHA Cnap>XeBow BUrHel (Vigna unguic-
ulata (L.) Walp. ssp. sesquipedalis (L.) Verdc., cv.
Cubupckunii pasmep, lOHbHaHbCKas), NNOAbl U NINCTbS
BUIHbI «<KOPOBUI ropox» (V. unguiculata subsp. unguiculata
(L.) Walp., cv. KpacHo-nectpasi) n BUrHbl «kKaTbsH» (V.
unguiculata ssp. cylindrica (L.) Verdc., Zinder), nnogpl
kmBaHo (Cucumis metuliferus E.Mey, cv. 3enéHbin gpa-
KOH), Momopaukn (Momordica charantia L., cv. owa),
nnoabl M BOCK Ha MOBEPXHOCTUM MIOO0B OEHMHKa3bl
(Benincasa hispida (Thunb) Cogn., cv. AkynuHa), nyenu-
HbIli BOCK C MECTHOM naceku. [Npn onpeneneHnm BuaoBomn
NPUHAANEXHOCTM 00pa3LoB BUIHbl  MCMOJb30BaNU
MexayHapoaHbin knaccudukatop BuaoB poga Vigna Savy
[23]. Ona cpaBHEHWS UCMOMBb30BaNV TakXe Nnoabl COPTOB
TPaguUMOHHbIX ans Poccun KynbTyp - TOomaTa copTa
JDenbTa 264 n orypua F1 Pernna.

PacTeHns BbipalmMBanu Ha TEMAWYHOM FPYyHTE, NPUro-
TOBSIEHHOM Ha OCHOBE BEPXOBOIro Topda. Noaxopmkm npo-
BOOVNV OOMH Pas3 B TPU HeAENM yooodpeHnem «PacTBOpUH»
(mapka 10-5-20-5) npounsBoacTBa Bylickoro XmumMmyeckoro
3aBopga (https://bhz.ru/) no pekomeHgaumm K ero NCNosib-
30BaHWIO Ha OBOLLHbIX KYNIbTypax.

CopepxaHvue Makpo- 1 MUKPOSIEMEHTOB B Maogax (B
Me30Kapnum 1 9K30Kapnum) onpeaensnm MeTtogoM peHT-
reHodnyopecLEHTHOr0 aHanmaa C UCNOSIb30BaHNEM CUH-
XPOTPOHHOro nanyyeHuns (POA CU) Ha cTaHUMK SNEMEHT-
Horo aHanusa Cubupckoro LieHTpa CUHXPOTPOHHOIO W
TeparepuoBoro manydeHms UHctutyTa aoepHon dusuvkm
mm. V. Byokepa CO PAH (Hakonutens B3IM1-3, 2 MNaB).
Mpo6onoaroToBka BkOYana BbICYLLVMBAHME N pacTUpaHme
06pa3uoB ¢ GOpMMPOBAHMEM MEpPe aHaIM30M CNpecco-
BaHHOI TabneTkn [24].

Maccosyio gonio cyxux Bewects onpegensann no FOCT
33977-2016 TEPMOrpaBMMETPUYECKNM METOO0M.
MaccoByio ponto azota u 6enka onpegensnu no FOCT
13496.4-93. CywHOCTb METOAA 3ak/4YaeTCs B pasfioxe-
HUM OPraHMYeckoro BeLLEeCcTBa NPOObl KUNALLEA KOHLEHT-
PVPOBAHHOWM CEPHOM KUCNOTOW C 06pas3oBaHMEM COMeEMN
aMMOHWUS, NepeBefeHNN aMMOHKS B aMMUak, OTFOHKE ero
B PaCTBOP KMCNOTbl, KOIMYECTBEHHOM y4eTe aMMmuaka TUT-
pPUMETPUYECKNM METOLOM U pPacyeTe COAEPXaHMs a30Ta B
vnccnegyeMmom marepuane.

Mpwn onpepenexHnn copgepxanua Zn n Cu, a Takxe Cd un
Pb wncnonb3oBann MHBEPCUMOHHO-BONbTaMMNEPOMETPUYE-
ckuii metop, no NOCT 33824-2016. Maccosyo gonto Mg
onpenensann no «Metoanke M3MepeHnin MaccoBO A0

KaTMOHOB MarHms METOLAOM KamnumisgpHOro anekTpodope-
32 C MUCMOJIb30BAHNEM CUCTEMbI KaNWNSPHOrO 3N1eKTPO-
dopesa "Kanenb" (M-04-65-2010). Maccosyio gonto Fe
n3mMepsnnm atoMHo-abcopObLUMOHHBIM MeTogoM no FOCT
27998-88.

CopepxaHue ackopOUHOBOW KMUCNOTbI ONpenensnu no
peakunu Tunbemanca [25]. Ona onpefeneHns NeKTMHOBbIX
BELLECTB (MEKTUHOB M MPOTOMEKTMHOB) MCMNONb30BaIN
6eckapb6a30nbHbIi  cnekTpodoToOMEeTpUYecknii MeToa,
OCHOBAaHHbIN Ha NONyYeHUn cneumdrnyeckoro XenTo-opaH-
EBOro OKpaLLMBaHNS YPOHOBbIX KMC/OT C TMOJIOM B CEp-
HokmMcnownm cpege [26].

Cratnctunyeckas 06paboTka OnbITHbIX JaHHbIX BbIMNOJHE-
Ha CTaHOapTHbLIM CNOCOBOM C MOMOLLLIO MPOrpamMm cTaTu-
ctnyeckmnx pacyetoB STATISTICA 12 n MINITAB 14.

PesynbTatbl aHanu3a OBOLWHbLIX KYJ1bTyp MeTOA0M
P®A CU nokasanu 3aMeTHyi0 pasHUL B HAKOMIEHUN
3/IEMEHTOB OBOLLHbIMM KynbTypamu (cMm. Tab. 1).
Ob6pauiaeT Ha cebs BHMMaHME MOBbILUEHHOE, OTHOCU-
TeNbHO MNOAO0B pasHbIX KynbTyp, HakonneHne Fe, Mn,
Cu BOCKOM Ha noBepxHOCTM nnopaa 6GeHWHkasbl, Mo
HEKOTOPbIM 3JIEMEHTAM B HECKOJIbKO pa3 MpeBblllato-
lee cofepxaHue B Mnaogax pPasHbiX KyabTyp, B TOM
yucne B Me3okapnuu 6eHNHKasbl.

OTmeyeHO noBbIWEHHOE B 2...29 pa3, OTHOCUTENBHO
OpYrux KynbTyp, HakonneHne Mo nnogamm cnapxeBom
BUTHbI. Kak M3BECTHO, 9TOT 3/IEMEHT BXOAUT B COCTaB
XVU3HEHHO BaXHbIX 419 OpraHMaMa MonmbaeHconepxa-
WKX GEepMEHTOB, UMEIOLNX TakXke BaXHOe 3HavyeHue
ONs NPOABMXEHUS psaga TepaneBTUYeCKUX U AnarHo-
CTUYECKUX CTpaTernii Nnpu pasanyHbiX COCTOSAHUAX 34,0-
pOBbS YenoBeka.

B HeTpagMunoHHOM 4519 MCMNOJIb30BaHUS B MULLY 9K30-
Kapnum naogoB KMBaHO OTMEYEHO 3Ha4YMTENbHOE, B 2...10
pas 6onee BbiICOkoe HakomnneHne Ca, N0 CpaBHEHUIO C ApY-
rMMU UCCNeAO0BaHHbIMU KynbTypamu. o copepxaHuto Ca
9K30Kapnuit kuBaHo okazancsa B 10 pasa 6oraye sTum ane-
MEHTOM MO CpaBHeHUO ¢ cemeHamu paconu (1700 mkr/r)
[27] — ero npn3HaHHLIM NCTOYHUKOM CPeauV PaCTUTENbHbIX
NPOAYKTOB NMUTAHKS.

CopepxaHne Mn B BOCKe Ha MNOBEPXHOCTU nnoga
6eHK1HKa3bl 0kasanoch B 7...12 pas Bblille N0 CPaBHEHMUIO C
nnogamMu orypua M ToMata. AHanorMyHoe npeBbilleHne
Hafg 9TUMK Xe KyNlbTypamu COCTaBWAO B MOAAX BUIHbI
13...107% n momopaukn — 31...140%, COOTBETCTBEHHO.
YCTaHOBNEHO BbICOKOE cofepxaHue Fe B mesokapnuu u,
0CO0O€eHHO, B BOCKe nnoaoB 6eHuHkasbl — 141,6 u 473,2
MKI/r, COOTBETCTBEHHO, NMPU COAEPXXaHUM B niogax Toma-
Ta n orypua B 4 ... 12 pa3 meHble. CogepxaHue Fe B
Me30kapnuu NaoaoB 6eHnHKa3bl B HaLLEeM UCCeL0BaHNN
okasanocb Ha 40% Bbilwe, MO CPaBHEHUIO C OAHHbLIMU,
nonyyYeHHbIMn paHee B tOro-BoctoyHonm Asumm [28], uTo,
BO3MOXHO CBSI3aHO C TE€HOTUMUYECKMMU OTINYUSAMMU
06pa3uoB 1 3padPryHeCKUMU YCIIOBUSIMU.

B uenom, no cpaBHeHMIO C niogamu Tomata v orypua
nnoabl CMapXeBOW BUrHbI, KUBAHO, BEHUHKA3bl U MOMOP-
OVKK coaepxanu 60bLUe 3/IEMEHTOB U3 Tak Ha3bIBAEMOIO
«KpOBETBOPHOro komnnekca» (Co, Cu, Fe, Mn) [29].

PeaynbtaTthl Knactepmsaumm Mo CxXoacTBy COAEPXKaHUs
31EMEHTOB B PUTOMACCE OBOLLHbIX KY/IbTYP C UCMOJIb30BaH-
eMm metoga Ward’a u pacyeTom eBKIMOOBOrO PacCTOSIHWUS



Ta6nuya 1. CodepxaHue Makpo- U MUKPO3/IeMEHMO8 8 humomacce 8uaHbl, KUaHo,
Momopduku u 6eHUHKa3bl, onpedesneHHoe memodom POA CU, mka/z
Table 1. Content of macro- and microelements in the phytomass of vigna, kiwano,
bitter melon, and wax gourd, determined by the XRF SI method, ug/g

KynbTypa K Ca Mn
ST e (o 18200 4046 162
KvuBaHo (Me3okapnuii) 26 526 3272 9,8
KvuBaHo (3k3okapnuit) 38315 18 246 11,3
Mowmopauka (nnoapi) 22 150 1876 18,7
BeHuHkasa (Me3okapnuin) 30 902 3863 11,2
BeHuHka3a (BOock Ha MOBEPXHOCTM MroAa) 1592 4512 76,0
MyenuHbIA BOCK 52 92 2,5
Orypeu, F1 PeruHa (nnoasbi) 26668 4884 14,3
Towmar, copt [enbTa 264 (nnoabl) 30 847 2727 7,8
LLD, ppm, cp.3Hay.* 22 12 1
CyTo4Has noTpebHOCTb, MKr/cyTkm [30] 3500 1000 2000

MI/CYTKU  MF/CYTKM

* LLD (Lower limit of detection) — HWxHWIt Npefien obHapyxeHUs anemMeHToB, ppm,; ** = cymoyHas nompebHoCcmb

nokasann BO3MOXHOCTb BblOeNeHuss 5-x KnacTepoB Mo
cTeneHn cxopcTtea (CM. puc. 2). B 1-i1 Bownu BurHa um
MomMopauka, BO Il- — Nnoabl KMBaHO (Me30Kapnuin) 1 niogpl
orypug; B [lI-1 — 6eHMHKa3a (Me30okapnuii) 1 Nioapl Tomata, B
V-1 — KMBaHO (3k30Kkapnuii) 1 B V — BOCK Ha MOBEPXHOCTU
nnoga 6eHNHKasbl U NYenMHbIA BocK. MOXHO 3aMeTUTb, YTO
HETPaONLIMOHHbIE A71S MICMONBb30BaHNA B KA4ECTBE MULLIEBLIX
NPOAYKTOB 3K30Kapnuin MNOAOB KMBAHO, a TakkKe BOCK Ha
NMOBEPXHOCTW MNI0OA0B 6EHMHKA3bI 1 NYENNHbIMA BOCK chopMu-
poBanu OTAENbHbIE KIACTEPLI, OTpaxasi, BEePOSTHO, MPUCy-
LLMIA UM XUIMUYECKNI COCTaB/COOTHOLLIEHMNE 3/IEMEHTOB.

MpoBeneHHbI BUOXUMUYECKNIA aHann3 NUCTbEB U
naogoB Tpex NoABUAOB BUIMHbI NoKasasa 3HAYUTENbHYIO
pasHULy B HaKOMJEHUN aCKOPOWHOBOW KMUCNOTbI (CM.
Tab. 2). KonnyectBo ackopObUHOBOWM KUCAOTbI B JINCTbAX
B 1,9 - 2,6 pasa npeBbIWano 3TOT Xe nokasartesib B Mjo-
nax. Camoe BbICOKOE cofep>aHne ackopbMHOBOW KuUC-
NOTbl OTMEYeHO B JUCTbAX o06pasuya Zinder (V.
unguiculata ssp. cylindrica) (cm. puc. 3) u copTa
IOHbHaHbckasa (V. unguiculata subsp. sesquipedalis).
CopepxaHue rnekTuHa n NPOTONEKTUHA HE UMEIO YEeTKOM
MPUYPOYEHHOCTN K OnpeaeneHHonm 4actm dutomMacchl.
MakcunmanbHbIM BbIXOA BOLOPACTBOPUMOro NEKTUHa 13
nmcteeB n nnoaos coctaenan 0,13 n 0,12 % cooTBeT-
CTBEHHO. Hanbonblwmnin BbIxod, NPOTONEKTUHOB U3 NINCTb-
€eB 1 NNoAoB Tex Xe 06pa3uoB BUrHbl coctaBnan 1,71 un
1,57 %, COOTBETCTBEHHO.

MpoBeneHHbIN KOMIMEKCHbIA OUMOXMMUYECKUIA aHanns
coaepaHus 6enka 1 aN1ieMeHTHbI aHann3 NMiogoB, JIMCTLEB U
ceMsiH BUrHbl copTa CruOupcKMin pa3mMep nokasasn coaepxa-
HME 1 COOTHOLLUEHNEe 3TUX CoeanHeHuin B putomacce (Tabin.

Fe Co Cu Zn Cr Rb Mo
50,2 0,03 1,9 36,5 20,4 3,1 5,47
45,2 0,02 2,5 329 30,4 5,3 0,79
51,8 0,03 3,1 46,3 23,1 57 1,90
51,8 0,04 54 57,6 20,2 4,0 0,98
141,6 0,05 24 50,6 64,4 4.1 2,65
473,2 0,12 241 24,6 34,0 1,6 0,1
126 0,15 2,2 2 5,0 = =
44,8 0,02 2,9 51,2 66,6 75 0,81
38,0 0,03 1,7 18,5 415 43 0,19

0,5 0,01 0,2 0,3 2 0,1 0,1
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Puc. 2. Pe3ynbmambi KnacmepHo20 aHasiu3a codep)xaHusl dJie-
MeHmoe e ghumomacce 080UHbIX KyJIbMYpP C UCIMO/Ib308aHUEM
memooda Ward’a u pacyemom Eeknudoeozo paccmosiHusi. 1.
Cnapkeeasi eu2Ha, copm Cubupckuli pasmep (mioodsl); 2 - KueaHo
(me3okapnuti); 3. KueaHo (3k3okapnuti); 4. Momopduka (nnodbli); 5.
BeHuHka3a (Me3okapnuli); 6. BeHuHka3a (80CK Ha mosepxHocmu
nnooda); 7. MyenunHbil eock; 8. O2ypeu, F1 PezuHa (nnoodki); 9.
Tomam, copm fenbma 264 (nnoodki). I-V — 0603HavyeHuUs Kna-
cmepos
Fig. 2. Results of cluster analysis of the content of elements in the
phytomass of vegetable crops using Ward’s method and calcula-
tion of the Euclidean distance

3). CaMblM BbICOKMM copepxaHuem 6enka 3aKOHOMEpPHO
oTn4anncb cemeHa (27,78%), oaHako NMCTbs 3TOM KyNbTypbl
Ha 1/3 npeBocxognnn ero cogepxxaHve B nnogax — 4,07 npo-
1B 3,00%. CemeHa BUrHbl cCoAepXann 3Ha4YMUTEeNbHO OorblLle
Zn n Cu, N0 CpaBHEHUIO C NUCTLIMM N mogamMu. Tem He
MEHee, NUCTbS BUMHbI MPEBOCXOOAT NAoAbl MO COOAEPXAHWUIO
Cu, HakannmBas oguHaKoBOe kKonmyecTBo Zn. Mo copepxa-
HUIIO Xenesa NUCTbd B 4-5 pa3 ycTynanm rnnogam 1 CEMeHaMm.

' Metogmyeckne pekomeHaaumm MP 2.3.1.0253-21 "Hopmbl Gpr3nonormyeckmx noTpebHoCTer B 9Heprv 1 NULLEBbLIX BELLECTBAxX A1 PasfivyHbIX rpynn
HaceneHus Poccuiickoin Denepaunn” (y1. DenepanbHoi cnyx6oi no Haasopy B chepe 3amThl NpaB noTpedutenein n 6narononyyms Yenoseka 22 nions
2021 r.). https://upp.alregn.ru/pharmaceutical-industry/docs/inaya-poleznaya-informatsiya/MP%202.3.1.0253-21.pdf



Tabnuya 2. Buoxumuy4eckull aHanu3 ucmeee U ni1odoe 06pa3yoe euzHbI
Table 2. Biochemical analysis of vigna accessions leaves and fruits

AHanM3MpOBaHHaﬂ

Bua, noasna q(’::g;% dm:g;;';cu Acﬂ'f";r‘z/fa” neKI/:IHbI, npOTOI'LZKTVIHbI,
V. ung. ssp. sesquip. Cubupckuin pasmep NUCTbSA 66,93 0,13 1,71
V. ung. ssp. sesquip. Cwnbupckuin pasmep nnoAb! 34,58 0,11 0,83
V. ung. ssp. sesquip. FOHbHaHbCKas nucTbs 91,18 0,10 0,97
V. ung. ssp. sesquip. FOHbHaHbCKas nnoasl 34,58 0,12 0,80
V. ung. ssp. ung. ®opma KpacHo-nectpas MCTbA 67,90 0,07 0,95
V. ung. ssp. ung. ®opma KpacHo-nectpas nnoabl 25,59 0,07 1,02
V. ung. ssp. cyl. Zinder nNCTbA 98,35 0,09 0,97
V. ung. ssp. cyl. Zinder nnofbl 38,65 0,12 1,57

lNpumeyvaHue. V. ung. ssp. sesquip. = Vigna unguiculata subsp. sesquipedalis (L.) Verdc., V. ung. ssp. ung. = Vigna unguiculata subsp. unguic-
ulata (L.) Walp., V. ung. ssp. cyl. = Vigna unguiculata ssp. cylindrica (L.) Verdc. Bce nokasamenu paccyumaHbl Ha Cbipyt Maccy Cblpbsi

MccnepoBaHneM yCTaHOBNEHO 3HayuTeslbHOe, B
2...10 pa3 bonee Bbicokoe HakonneHnme Ca B 3K30-
Kapnmm nnogoB KMBAHO, MO CPaBHEHWUIO C APYruMu
nccrnefoBaHHbIMU KynbTypaMun. YCTaHOB/IEHO BbICO-
Koe copepxaHue Fe B mesokapnumum n, ocobeHHo, B
BOCKe nnogoB 6eHuHkasbl — 141,6 un 473,2 mKr/r,
COOTBETCTBEHHO, NPV COAEPXAaHUN B Niogax tomarta
morypua B 4-12 pa3 MmeHblle. KonnyecTBo ackopou-
HOBOW KMCNOTbI B NNCTbax B 1,9-2,6 pasa npeBbiwano
3TOT Xe nokasaTefnb B niaogax, npu 3TOM camoe
BbICOKOE CO[lepXaHue ee cojepXaHue OTMEYEeHO B
nncTtbax copTtoB Zinder (V. wunguiculata ssp.
cylindrica) w lOHbHaHbckasa (V. unguiculata subsp.
sesquipedalis). HeTpagnumnoHHble oNng MCMNonb3oBa-
Puc. 3. Jlucmbsi u nnoobI KOﬂﬂeKl{UOHHOBOO6pa3ua HN9 B Ka4yecTBe NULLEBbLIX MPOLYKTOB 3K30Kaan|l7’|

Zinder (V. unguiculata ssp. cylindrica)
nnonoB KMBAHO, a TakXe BOCK Ha MOBEPXHOCTU NJo-

Fig. 3. Leaves and fruits of collection accession B
Zinder (V. unguiculata ssp. cylindrica) [0OB OEHMHKasbl U MNYENUHbIK BOCK, dOpMUPYySa MO

Tabnuya 3. CodepxaHue b6esika u aneMeHMHbIlU cocmae niodoe, IUCMbEe U ceMsIH crniapxeeoll eu2Hbl (copm Cubupckull pazmep)
Table 3. Protein content and elemental composition of fruits, leaves and seeds of vigna (Sibirsky Razmer variety)

CopepxaHue B putomacce

Bunoxummnyeckun nokasartenb En. usm. onpr;;:'guuﬂ
nnoabl nucTbA ceMeHa

MaccoBas nonsi cyxux BeLiecTs % 10,0£0,6 20,0+0,6 90,6x2,7 [OCT 33977-2016
MaccoBas gons 6enka % 3,00+0,14 4,07£0,17 27,78+0,82 FOCT 13496.4-93
r:ujggTB:g DG RO LB @ % 30,07£0,90 20,35£0,62 30,66+0,91 FOCT 13496.4-93
MaccoBas gons Zn Mr/Kr 2,840,8 3,0£0,8 25,0¢7,0 IOCT 33824-2016
MaccoBas gons Cu mr/kr 0,0011+0,0004 0,34£0,11 2,1£0,7 OCT 33824-2016
MaccoBas pons Mg % meHee 0,01 meHee 0,01 meHee 0,01 M-04-65-2010

MaccoBas nons Fe mr/kr 1,120,20 0,25+0,05 1,3x0,6 OCT 27998-88
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Novel coronavirus COVID-19 (SARS-CoV-2), the unexpected pandemic that been caused severe
fright worldwide. It has presented the world with one of the most difficult global public health
crises and the arrival of COVID-19 has kept the whole world on their toes. The spread of COVID-
19 has become a health emergency and attention has been raised worldwide to design preven-
tion and management strategy. Although several clinical trials are ongoing, no approved med-
ications from Food and Drug Administration are available at a time, after while some preventa-
tive vaccines have been developed, manufactured and deployed depending on variant of
COVID-19. As situation warrants for the exploration of a successful antiviral, there should be a
search for the remedies in nature medicine. Medicinal plants and their metabolites have long
been used as a treatment option for various life-threatening diseases with minimal side effects.
Thus this review aims to summarize previous outcomes concerning the role of medicinal plants
in treating several life-threatening diseases for the potential medicinal plants used in the case
of COVID-19 treatment. Some of these includes Turmeric (Curcuma longa Linn.), Black Cumin
(Nigella sativa L.), Garlic (Allium sativum L.), and Ginger (Zingiber officinale Rosc.). These are
important traditional herbal medicines to cure many complicated health ailments. However, fur-
ther extensive researches and trials are suggested to discover the role of medicinal plants for
management of the pandemic. Moreover, the use of potential medicinal plants for specific vari-
ant of COVID-19 and others life-threatening diseases has to be investigated.

COVID-19, medicinal plants, pandemic, worldwide

HoBb1i kopoHasupyc COVID-19 (SARS-CoV-2), HeoxupaHHas naHaeMus, KOTopas Bbi3Bana Cuib-
HbI UCMyr BO BCeM Mupe. Bupyc Aan Mypy oavH U3 cambIX CROXHBIX F06anbHbIX KpU3MCOB 00LLe-
CTBEHHOro 3apaBooxpaHeHus, a nosiereHne COVID-19 gepxano Becb MMp B HanpsXeHWW.
PacnpocTpaHenne COVID-19 ctano upe3BbivaiiHON cuTyauueil B 06racTu 30paBooXpaHeHus, U BO
BCEM MUpe ObI0 NOBLILEHO BHUMaHMe K paspaboTke cTpatern NpodunakTuki U neveHus. Bbinm
pa3paboTaHbl, U3roToBMEeHbI U BHeAPEHbl HEKOTOPble NPOUNAKTUYECKME BaKLMHbI B 3aBUCUMOCTM
ot BapuaHta COVID-19. XoTsi HeKoTOpble KNMHWYECKME MCMbITAHUSI NPOMOMKATCS, NMOCKONbKY
CUTyaumus TpebyeT McCreaoBaHMA YCMEWHOro NPOTUBOBUPYCHOrO Mpenapara, criedyeT uckaTb
cpeacTBa B NpUPOAHON MeauumHe. JlekapCTBeHHble PacTeHMs W UX MeTabonuThbl yxe AaBHO
MCMONb3YIOTCA B KaYeCTBe BapuaHTa JleYeHUsi PasnMUHbIX OMacHbIX ANs XWU3HU 3aboneBaHui ¢
MUHUMarbHBIMU NOGOYHLIMU 3chdhekTamu. Takum oGpa3om, 3TOT 0630p HanpaBneH Ha 0606LLeHe
npeablayLWKUX pe3yrbTaToB, KacatoLLMXCSA POSIU NeKapCTBEHHbIX PaCcTeHUIA B NeYEHUM ONMacHbIX Ans
XW3HW 3a60oneBaHMi, B TOM YKCe NOTEHUMANbHbIX FIeKapCTBEHHbIX pacTeHui, UCMOoNb3yeMbiX B
cnyyae neyeHus COVID-19. HekoTopble U3 HUX BkNtovatoT Kypkymy (Curcuma longa Linn.), YepHbin
T™uH (Nigella sativa L.), yecHok (Allium sativum L.) u umbups (Zingiber officinale Rosc.). 3To BaxHble
TPaAVLMOHHbIE pacTUTENbHbIE NIeKapCTBEHHbIE CPEACTBA AJIS NEYeHUs1 MHOMUX CIOXHbIX 3abone-
BaHui. OgHako mpepnaraloTcA AarnbHedlne OOLMPHbLIE MCCREAOBAHMA W UCMbITaHUS, YTOObLI
BbISICHUTb POfib NeKapCTBEHHbIX pacTeHui B 6opb6e ¢ naHgemuen. Kpome Toro, Heo6xoaMMO U3y-
YUTb WUCMOMNb30BaHWE MOTEHUMANBHBLIX NEKAPCTBEHHbIX PAacTeHU NSl NeyveHust onpeaeneHHbIX
BapuaHToB COVID-19 1 Apyrux onacHbIX AN X13HM 3a60neBaHui.

COVID-19, nekapcTBeHHble pacTeHUs, NaHAeMuA
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nfectious diseases are one of the leading causes of

morbidity and mortality around the world. Ebola, SARS-
CoV (severe acute respiratory syndrome coronavirus),
MERS-CoV (middle east respiratory syndrome coron-
avirus), Malaria, AIDS (Acquired immuno-deficiency syn-
drome), influenza, tuberculosis, and most recently coron-
avirus COVID-19 are among the major infectious diseases
that have killed a large number of people worldwide as epi-
demics or pandemics [1]. These diseases have inflicted a
heavy socioeconomic burden on the people of the world,
despite enormous efforts to control them at both local and
international levels.

Coronavirus disease 2019 (COVID-19), a highly conta-
gious viral illness caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), the unexpected pan-
demic that caused fear among people worldwide and has
presented the world with one of the most difficult global
public health crises. The arrival of COVID-19 has kept the
whole world on their toes and all countries are maximizing
their efforts to fight the virus and minimize infection [2]. In
the race to contain this highly contagious coronavirus that
rapidly spread through direct (sneeze or cough droplets in
the air) and indirect transmissions (nasal, and oral mucos-
al excretions on surfaces), various strategies are being
implemented from social distancing, selective mask using,
sanitizer, quarantine and lockdown were established to
avoid social interactive, testing and tracing to research and
development of drugs and vaccines [3, 4]. Even if several
clinical trials underway, there are no approved medications
from Food and Drug Administration are available at a time.
After while some vaccines have been developed, manufac-
tured and deployed to combat this pandemic, but delivery
remains a barrier, particularly in underdeveloped or devel-
oping nations [5]. Due to the urgency of the situation, some
investigations focuses on the repurposing possibilities of
already existing antiviral medications and the exploration of
various complementary traditional medicines for preven-
tion and treatment of COVID-19 [6, 7]. Particularly tradition-
al herbal medicines are being extensively explored as
potential COVID-19 management medication with fair
share of applause and criticisms [8]. Some investigators
have returned to plant-based medicinal approaches as a
result of the lack of specific, viable treatments for
SARSCoV-2. This is due to numerous medications are
derived from plant materials or their bioactive herbal ingre-
dients [9]. The Chinese National Health Commission has
approved various commendations on the herbal therapy
and allowed the use of herb-based medications in conjunc-
tion with Western medicine as an alternative treatment for
COVID-19 [9, 10].

Traditional natural medicine are effectively used in treat-
ing and managing various diseases for over hundreds and
thousands of years for it contains phytochemical com-
pounds that exhibit anti-bacterial, antiviral, immuno-modula-
tory, anti-cancer, and anti-inflammatory properties [11, 12],
and its efficacy and effectiveness have been further con-
firmed scientifically through several studies. Even if natural
products are a major source of inspiration for modern drug
discovery and development, the traditional medicinal prac-
tices began getting shadowed over time and even became
extinct in some cases with the advent of new technologies
for modern drug development for their ease of production,

standardization, quality control, and quick effects. Even so,
there is still a significant reliance on complementary medi-
cine, particularly in developing nations, on natural products
or traditional medicine [13]. The traditional natural medi-
cines are important to treat many complicated health ail-
ments from the past experience and present evidence for
their low cost, fewer side effects, and accessibility [14, 4].

The aim of this review is to highlight for the roles and
potential medicinal plants that used in the case of
COVID-19 treatment. Some of these are Turmeric
(Curcuma longa Linn.), Black Cumin (Nigella sativa L.),
Garlic (Allium sativum L.), and Ginger (Zingiber officinale
Rosc.). The constituents presented in medicinal plants
possess excellent metabolic properties, including signif-
icant antiviral and antimicrobial potential. Therefore,
undoubtedly these medicinal plants are used in reducing
the suffering from illness through the COVID-19 in boost-
ing immunity and a need for possible management
option against COVID-19.

Exploration of natural medicinal plants

Traditional natural medicine has a long history of treat-
ing and managing various infectious diseases.
Traditional medicine is the “sum total of the knowledge,
skills, and practices based on the theories, beliefs, and
experiences indigenous to different cultures, whether
explicable or not, used in the maintenance of health as
well as in the prevention, diagnosis, improvement, or
treatment of physical and mental illness” [15]. Since tra-
ditional medicine has been used safely and effectively
for hundreds of years to treat a wide range of ilinesses,
developing nations rely on it for alternative healthcare
facilities [16]. The primary health care system'’s tradition-
al medication is still the most effective and straightfor-
ward form of treatment in underprivileged areas [17].
Several species of medicinal plants are widely used as a
medical mediator to treat a variety of communicable dis-
eases worldwide. Collectively, about Y of existing
approved medications have been derived from sources
of botanical origins [18].

Natural products are a rich source of medicinally
active ingredients that have been used for centuries to
treat and prevent a wide range of illnesses. Medicinal
plants are essential sources of new pharmaceutical tar-
gets, because of their inexhaustible array of relevant
molecular entities like secondary metabolites, enzymes
and skeletons [19, 20]. Medicinal plants are effective
against a multitude of diseases because of it contains
phytochemical compounds that exhibit anti-bacterial,
antiviral, immuno-modulatory, anti-cancer, and anti-
inflammatory properties [11, 12].

Traditional and complementary medicine (TCM) has
regained momentum into the “mainstream” medicine
and incorporated in the national policies of 96 WHO
member states [21] were in line with traditional natural
medicinal practices such as indigenous traditional medi-
cine as it became extinct over time. African traditional
natural medicines are very older and highly dependent
on cultural, religious, and spiritual belief; and still in exis-
tence even after the introduction of science-based med-
icine by the Europeans [22].
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Figure 1. Growth in the number of member states with a national
policy on traditional and complementary medicine in 1999-2018 [21]

Figure 2. Regional distribution of member states on TCM at 2018 [21]

Historical significances and medicinal values

of natural remedies for a variety of illnesses

The lengthy and tedious history demonstrates how long
people have been using plants to treat a variety of ail-
ments. Due to their diversified range of phytochemicals,
which are important for their therapeutic use against a
variety of ailments, plant species offer an extensive
amount of medicinal promise in herbal medicine [5]. Its
significant efficacy evidence is provided by immunomodu-
latory, antiviral, anti-inflammatory, and mixed-effect med-
ications [5]. In April 2009, the extremely harmful Influenza
A (H1N1) virus was first noted in the United States and
Mexico. It quickly spread to other region of the world, and
resulted as the first influenza pandemic since 1968
occurred. According to World Health Organization data,
the pandemic had reached nearly every country by March
2010 and claimed 17,700 lives [23]. The antiviral
oseltamivir was widely utilized to manage the H1N1
influenza pandemic, and advised by the World Health
Organization [23]. While no direct comparative data was
presented to clarify the role of oseltamivirin H1N1 influen-
za was reported, certain isolated cases of H1N1 virus
resistance to oseltamivir were detected [24]. Because of
the high price and shortage of oseltamivir, Traditional
Chinese medicine (TCM) was employed in low cost as an
alternative treatment in areas with low resources, such as
rural China, where oseltamivir supplies were frequently
insufficient [24]. TCM has demonstrated efficacy in treat-
ing coronavirus pneumonia caused by the Middle East
Respiratory Syndrome Coronavirus (MERS-CoV) and
severe acute respiratory syndrome (SARS) [25, 26].
During the 2003 SARS outbreak, TCM achieved impres-
sive therapeutic results. The TCM program participated in
the COVID-19 analysis and treatment recommendations
during the retrieval era, and TCM experts were employed
throughout the entire rescue process [9, 27].

According to contemporary pharmacological research,
seasonal influenza has been treated with Traditional
Chinese Medicine (TCM) for thousands of years [28].
Wang et al. [29] conducted a clinical trial using the TCM
formulation Maxingshigan-Yingiaosan (MY), which is made
up of 12 herbs from 11 medical sites across 4 provinces in
China during the 2009 H1N1 influenza epidemic. Both
oseltamivir and MY, alone and in combination has a capac-
ity to shortened the time it took for HIN1 patients to recov-
er from their fevers without causing any negative side
effects, indicating that MY might be a viable choice for
treating fever in H1N1 influenza patients. Additionally, the
cost of Maxingshigan-Yingiaosan treatment was 70% less
than that of oseltamivir [29, 30]. Similarly, WHO recom-
mended artemisinin-based combination therapy (ACT) for
the treatment of malaria by combine an artemisinin deriva-
tive like that of artemether, artesunate or dihy-
droartemisinin with an effective antimalarial medicine [31].
Although using as an alternative or in combination with con-
temporary medications, traditional herbal remedies, such
as those for influenza and malaria, have demonstrated
great promise in lowering the long-term problems associat-
ed with infectious diseases, such as drug resistance, avail-
ability, cost, and socioeconomic burden. Since nearly all
highly contagious diseases are affected by these issues, it
is imperative to expand the selection of antiviral medica-
tions by incorporating traditional herbal remedies in order
to better prepare for infectious disease-related public
health emergencies like COVID-19 [13].

Role and potentials of natural products

in the case of COVID-19 treatment

Boosting immunity, antiviral and phytochemical potential

The active ingredients found in herbal medications can
help minimize the risk of infection and its symptoms.
Additionally, herbal therapy strengthens the body, boosts
immunity, and enhances overall health and well-being [5].
For the treatment of respiratory infections, numerous natu-
ral items and herbal remedies have received approval as
medications or food additives, and it can prevent or slow
down the SARSCoV-2 infection [5]. Maximizing the natural
immunity of the body is critically important as the host envi-
ronment is supposed to be a governing factor for the
attacking organism. The novel coronavirus COVID-19 has
offered mode of infection similar to SARS, which affects
elderly and immune-compromised people as well as those
with diabetes (high blood sugar) and chronic heart condi-
tions. Therefore, several immune-boosting drugs are also
being explored for COVID-19 therapy [13]. There are many
protein domains in viruses such as spike protein and nucle-
ocapsid protein that helps viruses to develop the capsid,
replicate and attach to the host cells [20]. The intervention
includes inhibition of viral spike protein attachment to host
receptors or preventing viral replication and assembly
could be strategies to cure COVID-19 infection [7].

The importance of traditional medicinal plants in emerg-
ing pandemics was made evident when it was effectively
partnered with conventional medicine in the management
of the SARS outbreak in 2003 [32]. There is a lot of evi-
dence that viruses mainly target the body’s immune sys-
tem. No Food and Drug Administration (FDA) approved
drugs are available to cure the COVID-19 at a time.
However, some published studies on Ayurvedic and TCM



have shown that the herbs employed in these practices are
useful in inhibiting viral replication, preventing entry and
attachment of virus to the host cell along with boosting the
immune system of a person [9]. TCM has shown encour-
aging results in reducing the overall death rate, the rate of
mild and/or severe cases, and the overall length of the
disease. Combining herbal medicine with contemporary
biomedicine may have direct antiviral, immunomodulato-
ry, and anti-inflammatory benefits in addition to alleviating
hypoxemia and chronic obstructive pulmonary disease [9,
27]. Certain herbs like Ashwagandha (Withania som-
nifera), Giziewa in Amharic, has been shown in numerous
studies and suggested as the effective medication in
boosting immune response, and inhibiting viral replication
[33].

Several studies are being conducted to screen for possi-
ble plant-based drugs that can inhibit important COVID-19
proteins. To develop a remedy for COVID-19 infection, a
wide range of phytochemicals and antiviral herbs including
black cumin, ginger, cloves, cardamom, garlic, turmeric,
lemon and ashwagandha were examined in a recent study
by Sharma and Maurya, [20]. To investigate the antiviral
effect of phytochemicals at various stages of infection, the
phytochemical component and bio-active compounds
found in herbs were docked with several coronavirus target
proteins, mainly viral capsid spike and protease. According
to this study’s findings, certain phytochemical substances
used in traditional medicine have a high affinity for viral pro-
teins, which makes them ideal candidates for target med-
ication development. The other study’s deployed molecu-
lar docking methods effectively screen 83 chemical struc-
tures from TCM compounds and found that theaflavin and
its derivatives, which are derived from black tea, can inhib-
it the activity of the SARS-CoV 3CL (3-chymotrypsin-like
cysteine) protease, making it a potent inhibitory compound
against COVID-19 infection [19]. Traditional Chinese
Medicine (TCM) has indicated a great scientific knowl-
edge, effective and applicable inhibition and treatment of
respiratory disorders in herbal formulations. The 1< patient
with clinical features of COVID-19 pneumonia was recov-
ered from the hospital on 24 January 2020 after manage-
ment with TCM medicine [34, 35]. The National Health
Commission (NHC) of China employed TCM in the COVID-
19 treatment guidelines for their notable contributions
[386]. At a press conference held on February 17, an official
reported that 60,107 COVID-19 cases (85.2% of total cases
at the time) were treated with TCM [8].

Similarly, Khan et al. [37] conducted a computational
chemistry approach to perform a molecular docking analy-
sis of seven SARS-CoV-2 proteins that contain eighteen
active constituents that have been identified as antiviral or
anti-SARS-CoV medicines in the past. Remdesivir and
chloroquine, two FDA-approved medications that are used
to treat COVID-19 were compared to these 18 candidate
compounds. The findings showed that green tea's main
ingredient, epigallocatechin gallate (EGCG), could fit well
into the docked proteins of SARS-CoV-2, indicating that itis
a promising therapy option against COVID-19.
Epigallocatechin-3-O-gallate (EGCG) is known to inhibit a
variety of DNA and RNA viruses. The plant metabolite
quercetin inhibits viral entry into target cells via interaction
with viral protein, and turmeric (Curcuma longa) are report-
ed that contain quercetin [38]. Garlic (Allium cepa) con-

tains Allicin metabolite that exhibits antiviral, antifungal,
and antiparasitic activities [39].

According to Tefera Belachew [40] report on narrative
review, Most of the spices including turmeric, ginger,
lemon, garlic, Cinnamon, black pepper, clove, coriander,
green paper, mustard, thyme, oregano, white cumin, and
chilli used in Ethiopia have antiviral, antibacterial, antioxi-
dant, anti-inflammatory and immune boosting effects.
Combining spices like turmeric and black pepper
enhances the bioavailability of curcumin, which is strong
antiviral and antioxidant. Having balanced a healthy diet
that has micro and macro nutrients, moderate physical
activity, managing stress, and getting enough sleep are
critical to keep immune system strong and withstand acute
infections, but there is no empirical evidence on specific
dietary recommendations that can reduce risk of COVID-19
and related mortality. Finally, the findings indicated that
there is a scientific basis for the use of spices and herbs in
preventing and fighting acute viral infections and encourage
the public on the use of such spices in their normal diet. The
public should also be advised to be cautious in the use of
some spices and herbs in large doses especially in pregnant
women. Further clinical trials should elucidate the effect of
these spices on COVID-19 using direct empirical data.

Potential medicinal plants that used

in the case of Covid-19

Herbal medicinal plants and their derivatives can be
used for the treatment of COVID-19. The botanical detoxi-
fiers, immune boosting remedies, natural antioxidants,
plant haematinics and different spices can be used for the
treatment of COVID-19 [13]. In this review, some summa-
rized potential medicinal plants which can be used against
different viruses as well as against COVID-19 due to their
active constituents against to different viruses. So, some
describe here medicinal plants are having antioxidants,
antiviral, blood purifier, immune boosters and haematinic
potentials.

Ginger (Zingiber officinale Rosc.)

Ginger (Zingiber officinale Rosc.) belongs to the family
Zingiberaceae. Zingiber officinale is a rhizomatous, peren-
nial, herbaceous flowering plant which originates from
Southeast Asia and now extensively cultivated in most trop-
ical and subtropical countries including African countries.
All parts of the plant, especially the rhizome are used in
African traditional medicine for the treatment of various
conditions such as indigestion, gastric ulcerations, consti-
pation, nausea, vomiting, arthritis, rheumatism, pains,
fever, cough and cold, sore throats, lung diseases,
cramps, hypertension, infectious diseases, asthma, and
diabetes [41, 42]. Several studies on Zingiber officinale
was reported as a potential inhibitor of infections from
coronaviruses. Zingiber officinale possesses high medici-
nal activities such as antioxidant, anti-microbial, antiinflam-
matory, anti-arthritic, anti-platelet, anti-rhinoviral, cardio-
vascular protection, glucose lowering, and anticancer
activities [43, 44]. Zingiber officinale was strengthening the
body’s defense mechanism by improving the antioxidant
property will undoubtedly cure many chronic diseases and
disorders.

Bioactive constituents include in the ginger are
Zingiberene, Zingerone, Gingerol, Gingerdiol, Shogaol,
Paradols, Curcumene [43, 45, and 46].
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Figure 3. The structure of some bioactive compounds includes in the Nigella sativa

Shogaol obtained from Zingiber officinale are the impor-
tant compound aids in relieving the patients from respiratory
issues [47]. Prasad et al. [48] and Laksmiani et al. [49] were
suggested Zingiber officinale as a component of a formula-
tion for the treatment of COVID-19. The alakaloid irritant taste
from ginger also aids in clearing respiratory issues, so it also
help preventing from COVID-19 [14]. Gingerol and curcum-
ene modulate immune responses against SARS-CoV-2 [4].

Turmeric (Curcuma longa Linn.)

Curcuma longa are from Zingiberaceae family and the
common names are Turmeric. Curcuma longa is a rhizoma-
tous, perennial, small flowering herbaceous plant indigenous
to South Asia. Widely cultivated East and West part of Africa
for it’s culinary spicy and medicinal values. The rhizome is the
most commonly used part in Africa for the traditional treat-
ment of some ailments like that of headache, skin diseases,
jaundice, smallpox, microbial infections, diarrhea, diabetes,
arthritis, anorexia, cough, sinusitis, conjunctivitis, and diabet-
ic wounds [50].

The medicinal activities of Curcuma longa has been widely
found to possess anti-inflammatory, anti-ulcer, antioxidant,
antidiabetic, anti-coagulant, anti-fertility, anti-neoplastic, anti-
microbial, anti-viral, wound healing, cardiovascular protec-
tive, hepatoprotective, and immunostimulant activity[53, 54].
The bioactive constituents include in the Curcuma longa are
Curcumin, Quercetin, Curcuminoids [51, 52]. Among major
bioactive compounds of Curcuma longa extracts curcumin
had the highest binding affinity to SARS-CoV-2 main protease
[56]. Curcumin, the primary phytochemical of Curcuma longa
L., is a strong antioxidant that also promotes the synthesis of
interferons, which activates the host's innate immunity. It also
possesses anti-SARS-CoV-2 actions and can enhance immu-
nity [57, 58].

Several studies show that as Curcuma longa has a poten-
tial activity for coronavirus treatment and management.
Curcumin’s has a significant antiviral properties have been
shown by its high affinity for binding SARS-CoV-2 proteins
[59]. Wen et al. [55] and Zahedipour et al. [60] reported
Curcuma longa as a plant with potent anti-viral activity against
SARS coronaviruses, so it could be effective in the treatment
of SARS CoV-2. Liu and Ying [61] employed the antioxidant
and anti-inflammatory properties of curcumin to treat pneu-
monia in patients infected with COVID-19 infection. The plant
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bioactive quercetin inhibits viral entering into target cells via
interaction with the viral protein [38]. The derivative curcumin
has an excellent candidate for supplementary therapy in the
treatment of patients with COVID-19 because of its multiple
therapeutic properties [4], binding proteins of COVID-19 [62],
and inhibits viral binding to ACE2 receptors and by hindering
spike proteins [63, 64].

Black Cumin (Nigella sativa L.)

Black seed, black cumin, fennel flower are its common
names; the Ranunculaceae family, Tikur azmud, and
Abasuuda guaracha (Amharic and Oromic) are its local
names in Ethopia. The annual flowering plant Nigella sativa is
indigenous to North Africa, Eastern Mediterranean, Indian
subcontinent, and Southwest Asia.

For over 2,000 years, seeds and oil have been widely uti-
lized as a traditional heals to treat a variety of health condi-
tions. In the long history “Prophet Muhammad (PBUH) men-
tioned the name of black cumin as a treatment for all diseases
except death” [65]. It is also specified within the list of natural
medication of 'Tibb-e-Nabavi', or "Medicine of the Prophet
(Muhammad PBUH)" [66]. Traditionally widely used for treat-
ing asthma, cough, bronchitis, rheumatoid arthritis, diabetes,
hypertension, and boosting immune system [67]. It has anti-
inflammatory, anti-cancer, analgesic, antioxidant, antimicro-
bial, anti-parasitic, and anti-viral properties [68]. Based on
several finding evidences, Black cumin is suggested strongly
for combating the coronavirus disease and its remedial capa-
bilities against autophagy dysfunction, immune disturbance,
and cardiovascular disease, viral and bacterial infections [69].

Bioactive compounds include in Nigella sativa are
Thymoquinone (TQ), Cymene, Carvacrol,
Dihydrothymoquinone (DTQ), thymol [70, 46].

Thymoquinone is the primary bioactive compound
obtained from black cumin seed volatile oil. It has a significant
antioxidant, anti-histaminic, anti-inflammatory, anti-microbial,
anticancer, and cardioprotective activities with low or no side
effects [71]. Thymoquinone encourages autophagy in human
body and autophagy is considered as a promising therapeu-
tic way to the management of the coronavirus disease [72,
73]. Nigella sativa was found helpful against various viruses
including coronavirus that are; avian influenza [74], HIV [75],
Newcastle disease virus [76]. Eldeeb and Belal [77] and
Rahman [78] were reported that Nigella sativa possesses

H,

H,

Carvacrol

Figure 4. The structure of some bioactive compounds includes in the Nigella sativa



potential anti-coronavirus activity. The derivative DTQ has a
high binding affinity targeting SARS-CoV-2 and also TQ has a
high to moderate affinity target [79, 80].

Garlic (Allium sativum L.)

The monocotyledonous flowering plant Allium sativum is
indigenous to central Asia. Nowadays, the plant is grown and
dispersed widely worldwide. The bulb is the component of the
plant that is most commonly used in traditional medicine in
Africa and other nations. In the past, it was used as a treat-
ment for respiratory diseases, bacterial infections, worm
infestation, amoebic dysentery, cholera, diphtheria, tubercu-
losis, and influenza [81, 82]. Garlic possesses anti-diabetic,
anti-inflammatory, antioxidant, hepatoprotective, cardiovas-
cular protective, antibacterial, antifungal, antiviral, and anti-
cancer properties [83].

The bioactive constituents that includes in the Allium
sativum are Ajoene, Allicin, Diallyl disulfide, Vinyldithiins [84,
46]. Organo-sulfur compounds (OSG) present in garlic,
including allicin, ajoene, and garlicin are shown the effective
anti-viral properties [4].

Allicin is a good source of Allium sativum phytochemical
compounds that exhibits antiviral, antifungal, and antiparasitic
properties [39]. According to Keyaerts et al. [85], Allium
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Ajoene

Allicin

sativum exhibits strong antiviral properties against coron-
aviruses. Thuy et al. [86] suggested as Allium sativum that
have a valuable source of anti-SARS-CoV-2. Clinical
research showed that giving individuals with moderate to
severe COVID-19 symptoms 24 grams of garlic daily for
three days significantly reduced the majority of their symp-
toms, including fever and headaches, within the second day
of medication [87, 4]. Garlic (Allium sativum L.) can
enhances immune cells system and inhibits the production
and secretion of proinflammatory cytokines, and it was sug-
gested as a beneficial preventive measure prior to SARS-
CoV-2 infection [88, 58].

CONCLUSION

As epidemics or pandemics, infectious diseases such as
Ebola, SARS-CoV (severe acute respiratory syndrome coron-
avirus), MERS-CoV (Middle East respiratory syndrome coron-
avirus), malaria, AIDS (acquired immunodeficiency syn-
drome), influenza, tuberculosis, and most recently, COVID-19
have claimed numerous lives worldwide. The world has been
suffered recently as a result of the emergence of COVID-19
(SARS-CoV-2), an unexpected pandemic that has caused
widespread panic and presented as one of the most difficult
global public health issues. Early diagnosis and quarantining
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infected individuals with supportive therapies is the minimum
measure to prevent the outbreak in the absence of specific
medicines that have been shown to be effective at a time. In
relation to the similarity of the diseases symptoms, some
treatment approaches against coronaviruses have been used
globally in the previous times for fighting the SARS-CoV and
MERS-CoV outbreaks. These approaches rely on medicinal
plants and herbs to address the patients’ primary healthcare
needs in utilizing indigenous knowledge about various kinds
of medicinal plants. Additionally, it is undeniable that the
human body needs a strong and flexible immune system from
plant source in order to protect against COVID-19.

In this review, the highlighted potential medicinal plants
have a wide range of derivatives that can be used to treat
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Jlyk penyatbin.

buonoryeckast akTMBHOCTB,
aHTUOKCWOAHTBI, YCTOMYMBOCT
K HebnaronpuaTHLIM
(haKTopam cpefpl

PE3IOME

Hpousaop,cnao U ucnonb3oBaHue Jiyka penyaToro AsnseTcs BaXHEULUMM 31IEMEHTOM NUTaHUA

M noppepxaHus 300poBbsA YenoBeka. B 063ope paccMoTpeHa COBOKYNHOCTbL GUonornyeckm
aKTUBHbIX COeAMHEHUN NyKa, onpeaenswoWmux Guonornyeckoe AencTBUe, 0COGEHHOCTU pac-
npeaeneHns aHTMOKCMAAHTOB U YINIeBOAOB MeXAYy BHEWHUMMU M BHYTPEHHUMU YellysiMH,
M3MEeHEeHMs coaepXaHusa U pacnpegenieHnsi GUONOrMYeckn akTUBHbIX COEAUHEHUI U XUMUYe-
CKMX 3N1IEMEHTOB NMpW pa3HbIx hopMax abMoTMyecKoro cTpecca: BLICOKMX TemMnepaTypax, 3acy-
Xe, NOATONSIeHNH, BO3AeCTBUM TAXKENbIX METANsIOB, a Takke o6cyxaatoTcs (hakTopbl, BNMsIO-
LMe Ha OCTPOTY JlyKa penyaToro ¥ ypoBHW HaKOMNeHUs NPUPOAHbIX aHTUOKcuAaHToB. Ocoboe
BHMMaHMWe yaeneHo CoeANHEHUAM Cepbl- ankeHUn uucTeuH cynbcokcmaam, nonudeHonam un
¢naBsoHompam, creponam, cpykToonurocaxapugam, opraHM4ecKuM KUcnoTam, aMMHOKMCHO-
Tam 1 MuHepanam. PaccmMoTpeHbl BONPOCHI CENEKLMM NyKa Ha YCTOMYUBOCTL K BO3AENCTBUIO
HeGnaronpuATHLIX (haKTOPOB OKpyxatowei cpeabl. lpeacTaBneHHbIe Matepuanbl MOryT
AIBUTLCA OCHOBOW ANSi HanpaBNEHHOro NMOMyYeHUsl Nyka PenyaToro ¢ BbICOKMM YPOXaeMm U
BbICOKMMMU MOKa3aTensiM1 KayecTBa.

KNKOYEBLIE CITOBA: Allium cepa, nuieBas LeHHOCTb, NIe4eOHbIe CBOICTBA, YCTOMYMBOCTD K

OKCHMAAHTHOMY CTpeccCy

Allium cepa. Biological activity,
antioxidants, tollerance to
unfavourable environmental factors

ABSTRACT

Production and utilization of Allium cepa is the basis of nutritional value and the human health main-
tainance. The review discusses the main onion biologically active compounds, determining the bio-
logical activity of this vegetable, peculiarities of antioxidant and carbohydrate distribution between
inner and outer scales, changes in the content and distribution of biologically active compounds and
chemical elements in conditions of various abiotic stresses: high temperature, drought, flooding and
heavy metal loading. Factors affecting onion pungency and natural antioxidant distribution are
included. Special attention is payed to sulphur derivative alkenyl cysteine sulphoxides, and polyphe-
nols and flavonoids, sterols, fructoolygosaccharides, organic acids, amino acids, and minerals.
Onion selection on tolerance to the unfavorable environmental factors is discussed. The presented
data may be the basis for the direct production of Allium cepa with high yield and valuable nutrition-
al characteristics.

KEYWORDS: Allium cepa, nutritional value, medicinal properties, tolerance to oxidative stress
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1.MpounsBoacTBoO U Guonornyeckoe AencTeBue

yk penyaTbin (Allium cepa L.) oTHOCUTCSI K CEMENCTBY

Amaryllidaceae v aBnseTca ogHMM Havbonee ApPeBHUX
KynbTuBMpyembix BuaoB. CornacHo gaHHbiM FAOSTAT [1] Bax-
HeWnMn Npon3BOAUTENAMM Nyka penyatoro B Mupe Ha 2022
rog sasnsatTtca NHgma (31687000 T/rop), Kutam (24542011,2
T/ron), Ervnet (3663943,34 1), CLUA (2918958 T1), BaHrnagew
(2517070 1), Typumsa (2350000 T), Makucran (2062336 T),
MHpoHesuna (1982360.22 1), Wpan (1900000 T1), Poccusa
(1855900 T) 1 Armxwup (1763117.,95 T). B npoLeHTHOM OTHOLLe-
HUM Hambonbluasa Jons NPOM3BOACTBA NMPUXOOMUTCS Ha CTpaHbl
Asumn n Adpuiku, B TO BpeMs Kak Npou3BOACTBO fyka B AMepuike,
OkeaHwuun 1 EBpone B 7-21 pa3 Huxe (puc.1).
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Puc. 1. [Jons eanoeozo npouzeodcmea Jiyka pern4amozo
o pa3HbIM pe2uoHaM U KOHmMuHeHmMam mupa [1]
Fig. 1. Total Allium cepa production in different regions
and continents of the world

Jlyk penyaTtbln — ABYNeTHAS KynbTypa. LIBeT BHelHnX Yelyn
BapbupyeT OT 6enbiXx 0O TEMHO-KpacHbIX B 3aBWCMMOCTU OT
HanM4Msa UM OTCYTCTBUS MUIMEHTOB aHTMOKCMOAHTHOrO Aew-
cTBuA (aHToUMaHoB 1 nonudeHonos) [2,3]. MeHeTnyeckue oco-
©GeHHOCTW onpefensioT pasnuuusg B Mopdo-chr3nonorniecknx
XapakTepuctukax, goTonepuoae, pasmepax IyKoBULbl, ee
dopwme, uBeTe n Buoxmmmnyeckom coctase [4].

MuwieBass LEHHOCTb M AHTUOKCUAAHTHBIA CTaTyC FyKOBWL,
onpenensieTcsi COBOKYMHOCTbI0 MHOTOYUCIIEHHBIX MOKa3aTenen,
TaKMx Kak coep)KaHue Cyxoro BelecTBa, pacTBOPMMbIX COeau-
HEHWI, Makpo- M MUKPO3MEMEHTOB, CaxapoB, aMWUHOKWUCIOT,
NEKTUHOB, MMPOBMHOrPaAHON KUCMNOTbI, TMOCYNb(MHATOB, camno-
HWHOB, NonudeHonoB n dnasoHoMaoB [5]. B coBokynHocTM aTn
coeavHeHns ob6ecneyvmBaloT BbICOKYK Guornormndeckyto u dap-
MaKOIOrM4ecKyt0 aKTUBHOCTb fykKa, M3BECTHOTO CBOMMW aHTU-
OKCUA@HTHbIMW, NPOTUBOIPUOKOBBIMW, AHTUKaHLLEPOreHHbIMU,
NPOTMBOBOCMANUTENBHBIMU CBOWCTBaMU, CMOCOGHOCTBLIO npe-
nsTCTBOBaTh 06pa3oBaHU0 TPOMOOB U CHMKaTb YPOBEHb XOre-
cTepuHa B kpoBM [5] (puc.2). Cpean 3aTMX COeaNHEHUI TUOCY Tb-
duHaTbl onpefensalT Takke apomat UM BKyc Iyka.
KonmnyecTBEHHBIN 1 KOMMOHEHTHbIA COCTaB MPOMU3BOAHbLIX CEpbI
onpefensitoTcst Kak reHoTUNOM, Tak M BHELUHUMK chakTopamu:
TemnepaTypown, KOnM4ecTBOM OCafKOB, MIOAOPOAMEM MOYBbI
[6]. Nlyk n3BecTeH cBOMM aHTUMUKPOOHBLIM, KapOuonpoTEKTOp-
HbIM, MPOTUBOrENbMUHTHBLIM, TMMOrNIMKEMUYECKUM, NPOTUBOPEB-
MaTOMAHbIM, aHTUCMAa3MONMUTUYECKUM, ONYPETUYECKUM, aHTU-
CenTM4ecknM M MNpoTMBOACTMaTUYECKMM AeilcTBueM (puc.2).
Kpome Toro, nyk penyatbii yryyllaeT Ka4ecTBO CrepMbl, NevnT
XPOHMYECKUIA Kallenb, a Takke NpeaoTBpallaeT aTepoCKepos,
oumLL@eT CeNnTUYECKNE paHbl U 3aXMBMAET A3BbI [7].
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|Cenmqemne panb |

Pemarr\
-

Jlevednsie croiicTBa

AHTHTeABMHHTHOE
JeiicTBHe

A. cepa

Oxnpenne
Cnepmartorenes

/

I Xponnuecknii Kameab I

Bupycabie 0 MEKpodHLIE
JapakeHnn

Puc. 2. JleyebHble ceolicmea siyka pen4yamozo0
Fig.2. Medicinal properties of A. cepa

Onuaemuonorvyeckne nccnegoBaHns B 3anagHon Espone,
BbIMOJIHEHHbIE HAa TpPyMne XWTenem C pasfuyHbIM YPOBHEM
noTpebneHns nyka, BbISIBUIIO CTAaTUCTUYECKN 3HAYMMOE CHIUXKe-
Hve 3aboneBaHui paka NofiocTn pTa, rMOTKW, ropTaHu, MOSoY-
HOW Xenesbl, SIUYHUKOB, NPEACTaTENbHOW Xernesbl N NoYeYHO-
KNEeTOYHOro paka B rpynne, MoTpebnsBLUEN 3HAYUTENbHbIE
KonuyecTBa fnyka penyartoro [8].

2. BaxHelLwure 6MONOrM4ecku aKkTMBHbIe COeaUHEHUS

LLIpoKkuiA cnekTp NOMOXWUTENbHOrO AEWCTBUSI Nyka Ha 340-
pOBbE YerioBeka CBsI3aH C MPUCYTCTBMEM BaXKHbIX XMMUYECKMX
COEAMHEHWN, Taknx Kak priaBoHOMAbI, ankeHWn LUMCTEUH Cynb-
dokeunapl (ACSO), dpyKkTo-onurocaxapvbl, NULLEBbIE BOMOK-
Ha, CTepouaHble canoHWHbI [5], a Takke acceHUmarnbHble MUKpPO-
anemMeHThbl, Bknoyasa Se, Mn n Fe (Puc.3).

dpykTooanrocaxapus
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Puc. 3. Haubonee gaxHble 6uonoa2u4ecku akmueHble COeOUHeHUs
u acceHyuasibHble MukpoasniemeHmsli 8 Allium cepa
Fig. 3. The most significant biologically active compounds of A. cepa

B nocnepHee Bpems Bce Gonbluee BHUMaHWe obpaliatoT Ha
NOEHTUMUKALMIO BTOPUYHBLIX METabonuToB MULLKM, TakMx Kak
CamnoHWHbI, He ABMALWMNECS 3CCEHUMNANbHLIMA MUKPOHYTPUEH-
Tamu, HO BNUSIIOLLME HA FOMEOCTa3 opraHu3ma YeroBeka u noa-
nepxaHue 3gopoBbs [5]. Takonm WHTepec CBsA3aH C LaHHbIMKU
3ANMOEMUONOTMYECKUX MCCNEeNOBaHNIA, NOKa3aBLUMX, YTO MOny-
BereTapvaHckasa gueTta CHMXaeT 4YacToTy XPOHWUYECKUX U OCT-
pbIX BOCNanuTenbHbIX 3aboneBaHuin, B YaCTHOCTW, aTepockne-
po3a 1 paka. JlyKoBuLbl Takke SIBNSHTCS BaXKHENLLUMMU UCTOY-
HYKaMU OMeTUYEeCKUX MOonMAEHONOoB, BKIOYAOLWMX OrpOMHOE
KONMUYeCTBO COEOMHEHWI C BbICOKOW aHTUOKCUAAHTHOW aKTUB-
HocTblo [9]. OHM 3alWmaloT opraHMam YenoBeka OT paspylue-
Husa kneTtok, okucnexnnsa OHK, 6enkoB v nunuaos, Bbi3BaHHbIX
Bo3gencTBmem cBoboaHbIX pagukanos (ROS), urpatolimx Bax-
HYI0 pofb B Mpoueccax CTapeHusi, pasBUTUSi U BO3HUKHOBEHMS
pasnuyHbix 3aboneBaHnn.
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BaxHenwunm cnasoHongom JNyKa ABNAeTCA KBepUEeTUH.
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@Popmyna keepuemuHa. Quercetin formula

KepueTnH cnocobHo 3awmatb NUnuabl HU3KOW NIOTHOCTH
OT MEPEKNCHOrO OKUCIIEHUS, CHUXKas!, Takum oOpa3oM, puCK Kap-
auonornyeckmx 3abonesanuii [5]. OkcnepuMeHTanbHble Uccrne-
[OBaHWSA JoKasanu 3alliMTHBIA adpdeKT KBepLeTuHa B npoLiec-
cax, COMpOBOXAaLMX pa3BUTUM paka: akTMBaLun KaHuepore-
HOB, 06pa3oBaHUM KMEeTOYHbIX CUIHANoOB, PErynMpoBaHun Kre-
TOYHOrO LMKNa, aHrmoreHese, oKCMAAHTHOM CTpecce, Bocnare-
HuK. Kpome Toro, KBepLEeTUH 1 Apyrme riaBoHOMbI Takke oKa-
3bIBAOT MOMOXUTENbHOE AEWCTBME Ha paboTy XenygouHo-
KMLle4yHoro TpakTa Gnarogapsi NpOTUBOSA3BEHHOMY, aHTMcCNas-
MOSIMTUYECKOMY M aHTuamnapenHomy genctsuto [10].

WccnepoBaHve BNMsHWA npuema hnaBoHOUA0B JOOPOBOSb-
Lamu BbIBWMO, YTO COAEPXKaHME COOTBETCTBYHOLLMX FMMKO3NA0B
B Nna3me KpoBu (KBEPLETUH-3-rNNKO31a U U30paMHETUH-4-rMu-
KO31J) 3HaYUTENbHO NOBbILLIANOCh NOCre nprema fyka u conpo-
BOXJanocb BO3pacTaHMeM YCTOMYMBOCTU NUMOLMTaPHOW
OHK k paspbiBYy Lenu yxe Yyepes 4 yaca nocrie BBegeHus dna-
BOHOMAOB W 3HAYUTENbHBIM CHWXKEHWEM YPOBHSI OKUCIEHUSA
OHK [7]. Opyrue nccnenoBaHus BoIABUIY 3MMEKTUBHBIA rMapO-
N3 MOHO- WM OUrMMKO3uAa KBepLeTMHa B Marow KuLIKe Mof
nevictevem B-rmvko3upaasbl 40 KBepueTuHa, Gomblias yacTb
koToporo abcopbupoanace. CnepyeT oTMeTUTb, 4YTO abcopb-
UMst ANEeTUYECKUX FMMKO3NAOB KBEpLeTMHa Y YernoBeka CocTaB-
nsaet 20-50 %, npuyem, ocTaTok caxapa SIBNSETCS BaXKHbIM
[eTepMUHaHTOM GUOAOCTYMHOCTW, MOCKONbKY Bpemsi abcopb-
uun konebnetcsa ot meHee 0.5 yaca oo 9 yacos, B 3aBUCMMOCTH
OoT Tvna rmukosvaa. Ansa 4’-rmuko3vaa KBepueTuHa ypoBeHb B
nnasme MakcumarneH 4yepes 1-1.5 yaca nocne npuema, 4TO
coctaBnseT Bcero 0.2% 3KcKpeuun ¢ MOYOI. YCTaHOBIEHO, YTO
KBepLeTVH abcopbupyeTcst y yenoBeka M3 MULLM A0 3HaYMMbIX
YPOBHEN, NOBbIWAsA aHTUOKCUOAHTHYH aKTUBHOCTb Nrasmbl
[7,11]. Ankun cyneduabl 1 Avannun Aucynbduabl NPosSBRA0T
3alUTHBIM 3PdEKT OT BO3HUKHOBEHNS U Pa3BUTUS paka, nyTem
MoAynAUMN epPMEHTOB, Y4acTBYOLMX B MeTabonmame KaHLe-
poreHoB. bonee Toro, S-metun-L-uuctemH cynbdokcua npo-
SBNAET TUnonunuaeMmyeckoe [JencTBMe, a Takke aHTu-
rMNeprrivMKeMUYecKyo akTUBHOCTb, @ O-CyNnb(UHUN-aNCYNbdU-
Obl NpenaTcTByOT obpas3oBaHMio TPOMOOB [7]. AnkeHwun uucrte-
uH cynbdokenapl (ACSO) Takke NposBNAOT NPOTUBOrpubkoBoe
1 aHTMbakTepuansHoe gencraemve [9].

®PpyKTaHbl Nyka CTUMYNUPYIOT POCT Cneunuduieckmx MUKpo-
OpraHn3MoB B NPSIMON K1LLIKE (Takmx kak budunaobaktepun, nak-
TobakTepuin) obecrneumBas obLiee MONOXWTENbHOE AEeNCTBuE
Ha paboTy >kenyao4YHO-KULLEYHOrO TpakTa, a MHYMNUH yny4yaeT
NUNUAHBIV NPOUNb KPOBU M NONOXNUTENBHO OEWCTBYET Ha MUK-
podhiopy NpsiMOn KuLwku [12].
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CanoHuHbl, BbiAENEHHbIE U3 fyka, MOTyT OEACTBOBaTb Kak
NpUpoAHblE NEKapCTBEHHblE COeAVHEeHUs, 3 deKTUBHbIE B
NeYEeHN MHOTOYUCTIEHHBIX BOMnesHer, NPosiBNssA NPOTUBOrpuG-
KOBOE, MPOTMBOPAKOBOE, aHTU-CMasMONUTUYecKoe [encTBume,
CHWXas YpOBEHb XOMecTepuHa B KPOBM, 3alUumLias OT LIMTOTOK-
CUYHOCTU M NPenSaTCTBYs koarynaumm kposu [10].

3. NMuweBasn LEeHHOCTb

3.1. Cyxoe seujecmeo, nuujesbie 80JIOKHa

u HecmpyKmypupoeaHHbIe rnosucaxapuobl

CopepxkaHune cyxoro BeLlecTBa B IyKOBMLIAX BapbupyeT B
LWnpoknx npegenax ot 6 go 25%. Mpu aTom Npu coaepxaHum
meHee 15% nyk cuntaeTcsa canatHbiM. B To e Bpems cnepyet
OTMETUTb, YTO COAEpPXKaHME CYXOro BeLLeCcTBa B 3HAYUTENBHON
CTEMNEeHN 3aBUCUT OT BOAHOro pexunma [13].

CopepxaHune nuwieBbix BorokoH (MB) B nykoBuuax Takke
3HaYNTENbHO BapbUpPYeT B 3aBWCMMOCTW OT copTa. TeM He
MeHee, obLLeil 3aKOHOMEPHOCTbI0 ABMSETCA MpeanoyYTUTeNb-
HOe HakomnrneHe HepacTBOpuMbIX B BO BHELUHUX YellysX, rae
OHW NPUCYTCTBYIOT B OCHOBHOM B BMAE MEKTUH OnmnrocaxapmaoB
npv HebonbLIOM cofepKaHuu ranaktosbl [12].

MoTpebneHne NULLEBBIX BOMOKOH CHUXKAET PUCK Kapauornoru-
YECKUX W KenyaoYHO-KMLIEeYHbIX 3aboneBaHuii, paka npsMon
KWLLKK, anabeTa n oxunpeHus. CHUKEHNE YpPOBHSI XOrnecTepuHa
B KPOBM B pe3ynbTate NoTpebneHns nuLLeBbIX BOMOKOH MOXET
ObITb CBA3AHO CO CHWXeHnem abcopbunm NMNMaoB, XonecTepu-
Ha M XeN4HbIX KNCHOT.

CopepxaHne BOOOPacTBOPMMBIX MULLEBbLIX BOFIOKOH 3HA4u-
TENbHO HWXE, YEM HE PACTBOPUMBIX, BO BCEX YACTAX JIyKOBUIL, a
nNpeanoyTUTENbHBIM  YINIEBOAOM  SIBMSIETCS  ranakrosa.
CooTHoLleHne pacTBopuMbIX/HepacTBopuMbix B ans nyka
penyaToro coctaBnseT oT 3 4o 7 1 9BNsSeTCs ONTUMarnbHbIM ANS
3[10pOBbS YeNoBeKa.

HecTpyKTypupoBaHHble yrneBoAbl Jiyka penyaTtoro BKIIO-
YyalT pyKTaHbl, caxapoasy, rmoko3y 1 dpykTosy [12]. CteneHb
nonvMmepusaunm pykTaHoB Hu3kas [14], cogepxaHune pykTo-
onurocaxapvaoB coctaBnsieT okono 2.8%, B TO BpeMsi Kak
copepxaHve obwux dpykraHoB gocturaetr 60%, a creneHb
nonuvepusaumMm QpykTaHOB MPsiIMO MPOMOpUUOHanbHa KX
cogepxanuto [15].

Kak npmpoaHble nvLieBble BONOKHA, PPYKTO-OnmMrocaxapuabl
YyCTONYMBBI K (PepMEHTATUBHOMY TMAPONN3Y B XENygovHO-
KMLWEYHOM TpaKTe M OCTalTCs CTabunbHbIMM B npoLecce
TpaHcnopTa B CNnenor M npsMoON Kuwike. Takum obGpasom,
MOCTYNMEeHNE C NULLENn PyKTO-ONMrocaxapuaoB He U3MeHsieT
KOHLIEHTpaLMIO rMKO3bl B KPOBU, 1 3TU coeauHeHns 6e3onacHbl
ons gnabetmkoB. B npsaAMon kuiike dpykTo-onurocaxapuapl
noaBepralTca gepmeHTaTMBHOMY rmgponuay 6uduaobaxre-
pysIMM 0O KOPOTKOLIENoYeYHbIX KapbOHOBLIX KMCMOT (aueTaTos,
nponvoHaTtoB M OyTupaTtoB), KOTOPble CTUMYMMPYKT pPOCT
nonesHbIx GudnaobakTepun n MHMIMOMPYHOT NPOLIECC KONOHU3a-
UMM KULLEYHMKa naToreHamu. OTn CBOMCTBAa B COBOKYMHOCTU CO
CTUMYTNNPOBaAHNEM OYMCTKM KULLIKW, MO3BONSAET Knaccuduumpo-
BaTb 3TV COEAUHEHNS KaKk BOOAOPACTBOPUMbIE MULLEBbLIE BOJIOK-
Ha. bornee Toro, pykTo-ONMrocaxapuabl Bbi3bIBAOT CHUXKEHUE
YPOBHS XonectepuHa, ocdhonunuaos v TpUrMMLepvaoB B
CbIBOPOTKe KpoBu [12].

B copTax c HM3KMM coaepkaHMeM Cyxoro BellecTBa pyKkTa-
Hbl TMOPONM3YTCA A0 PPYKTO3bl — BAXXHOrO OCMOperynaTopa, —
B TO BpeMms Kak B COpTax C BbICOKUM COAEpXXaHMEM CyXOro
BelllecTBa (QpyKTaHbl HE MMOPONU3YITCA M3-3a FeHEeTUYECKOWn
HecnocobHocTn abcopbupoBaTb Boay. B uenom Hambonee
BbICOKME KOHLIEHTpauum (pPyKTO-OnmMrocaxapuaoB U caxapoBs
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Puc. 4. PacnpedeneHue yanesodoe e siykosuyax A. cepa [16]
Fig. 4. Carbohydrate distribution in A. cepa bulbs

BbISIBNIEHbI BO BHYTPEHHMX YeLlysiX, 1 HAaobopoT: Hambonbluas
KOHLUEeHTpauusi pyKTo3bl YCTAHOBMEHA BO BHELLUHUX YeLlysax
(puc 4) [16-18]. KoHueHTpauusi rmoko3bl 1 caxapo3bl OTHOCK-
TenbHO CcTabunbHbI, B TO BpEMS Kak cofepaHune pyKTo-omnu-
rocaxapuaoB HavMeHbLLEee BO BHELLHUX YeLlysx nykosuubl [12].
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fyKa ¥ MHTEHCMBHOCTbIO arperauuy TpoMGOUUTOB. ATU pesyrib-
TaTbl NOATBEPXKAAIOT TMNOTE3Y O TOM, YTO JTYKOBULbI C BbICOKUM
cofepkaHneM (PpykTaHOB abCcopOUpYIOT U YAEPKMBAOT MEHb-
e BOAbl, CNOCOGCTBYS MOBLILEHWIO KOHLEHTpauuMn Bogopa-
CTBOPVMBIX YINEBOAOB U TUOCYNb(MHATOB, OTBETCTBEHHbIX 33
OCTPOTY Jlyka 1 NofaBrieHue arperauum TpoMGounToB. dpyKTo-
onurocaxapuabl ¢ Gonee BbICOKMM YPOBHEM MONMMepu3aLmm
rMaponmM3yloTcst BbicTpee, YeM OpPYKTaHbl C MEHbLLEN CTEMNEHbO
nonmmepusaumn, 4to obecrnedvBaeT NoaaepXkaHue rpagveHTa
caxapo3bl 1 OPYKTO3bI.

3.2. KucnotHocTtb

CoBMeCTHO C ankeHun uuctenH cynbgokengammu (ACSO),
OpraHuyeckme KUCnoTbl BAMSAKOT HAa OpraHonenTU4eckne CBON-
CTBa NyKOBWL,, y4acTBysl BO MHOIMX MeTabonMTuyeckmx npowec-
cax, perynupyss KUCMOTHOCTb M pH coka nyKoBuLbl.
OkcnepumeHTanbHble JaHHbIE MOKa3bIBaKT, YTO YK XapakTepu-
3yeTcsd LUMPOKMM WHTEPBANiOM KOHLIEHTPaLUMM OpraHnyYecKmx
KWCIOT, CpeaiM KOTOPbIX MepPBOE MECTO MO COAEPXKaHMI0 3aHMa-
€T rmyTamvHoBas kucrnota (Tabn. 1). NokasaTeneHo, YTo Haume-
HbLUMIA KOS ULMEHT Bapuauum XapaktepeH ans sA6rnoyHom
kncnotel (23,9%) n Hanbonbwnin — ana dymaposon (58,3%)
[20].

Tabnuya 1. CodepxxaHue op2aHuU4eckux Kuciom e nykosuyax (me/100 2 ceipol m.) [20]
Table 1. Organic acid content in onion bulbs

OpraHu4yeckue KUCnoThbl CpeaHee

Organic acids Mean
nytamuHoBas
Glutaminic 325
JlumoHHas
Citric 4652
flonoyHas
Malic e
BuHHas
Tartaric 18,8
LLllaBeneBas
Oxalic 11¢
Ackop6uHoBas
Ascorbic 3,75
dymapoBas
Fumaric 0,24
MupoBuHorpagHas (MkM) 351
Pyruvic ’
pH 5155
06Lwasn KUCNOTHOCTb 0113
Total acidity ’
BopopacTtBopumsie coeauHenus (° Brix), % 6.0

Water soluble compounds

CnepyeT OTMETUTb, YTO CyLLleCcTBYeT npsiMas Koppensuus
MexXay cofepXaHueM CyxOro BelllecTBa U cofepaHnem gpyk-
TaHoB [17]. B kayecTBe OCHOBHbIX KOMMOHEHTOB YrNeBOAOB
NyKoBUUbI pyKTaHbl hepMEHTATUBHO FMOPONM3YIOTCA B MpO-
uecce xpaHeHus 00 (OPYKTO3bl, KaK MCTOYHMKA SHEepruvm ans
NPOPOCTKOB.

MccnepoBaHue 22 copToB A. cepa BbisIBUIO, 4TO obLiee
cofepxaHume caxapoB CyllecTBEHHO 0Oonee ycTONM4MBO
(CV=5.9%) [16], yem copgepxaHue MoHocaxapoB (CV=26%),
YPOBEHb KOTOPbIX OOpaTHO MpOMNOpLMOHanNeH COAEPXKaHUIO
cyxoro Beulectsa (r = - 0.91; P < 0.001) [19]. 971 B3anmocBs3u
yKa3blBaloT, YTO Hanboree XOpoLIO XpaHsALMecst copta MMetT
HavMeHbLlLee coaepXaHne MOHOCaxapoB, a copTa, NPUroaHble
Ons canaTos, Hanbonee 6oraTbl rNOKO30M N OPYKTO30M.

Mo paHHbIM Shiomi et al. [12], coaepxaHue dpykTaHOB Hemno-
CpeACTBEHHO CBSA3aHO C COAepXXaHWeM caxapo3bl, OCTPOTON

WHTepBan KOHUeHTpauun

CV (%) Concentration range
40.9 192-433
49,7 31,1-75,3
23,9 31,1-50,3
45,7 8,9-25,2
17 6,6-14,6
30, 2,03-4,84
58,3 0,16-0,47
50,1 1,68-4,26
25 5,47-5,67
14.2 0,099-0,115
30.0 4,9-8,6

OpraHuyeckme KUCNOTbl HEPaABHOMEPHO pacrnpeferneHbl B
NyKOBMLE C HavMbONblUMM YpPOBHEM SOMOYHOW KUCMOTbl BO
BHELLHMX YeLlysX U IMMOHHOW BO BHYTPeHHUX [18], 4To KocBeH-
HO MoaTBEepXKAaeT NPOTEKTOPHOE AENCTBUE SAOMOYHON KUCTOThI
OT BO34eNCTBUA pasHbiX (PopM OKCcMAaaHTHOro crtpecca [21].
CopepxaHne ackopOMHOBOW KUCMOTblI B JyKOBULI@X OTHOCU-
TeNbHO HU3KOE U He BINUSIET CYLLECTBEHHO Ha aHTUOKCUAAHTHbIE
cBoKcTBa nyka. Hambonblune ypoBHM ackOpOWMHOBOWM KUCIOTbI
XapaKkTepHbl AMs canaTHbIX NTYKOB C HW3KMM YPOBHEM CyXOro
BewlectBa [19]. Mo gaHHbIM Hallman n Rembiatkowska [22],
KpacHbI Nyk coaepXxut Gornblue ackopOMHOBOW KUCIOTbI, YEM
XKenTbI 1 6enblii. YPOBHM OpraHnyYeckux KMCroT B3aumocBsi3a-
Hbl, YTO MPOSIBNAETCA B 3HAYMMbIX KO3hduLmMEHTax Koppens-
Lunn Mexay cofiep)XaHneM NMpoBUHOTPaZAHOM KMCMOThI U S65104-
HOW, LLIAaBEeNeBOon N NMIMMOHHOW KMCITIoTaMW, LaBeNeBOM N FIMMOH-
Hom kucnoTtamm (r=0,71, 0,65 un 0,66).
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3.3. MuHepanbHbI cocTaB

YpoBeHb aKKyMynMpoBaHUS Makpo- U MUKPO3INEeMEHTOB
onpeaensieTcs reHeTUYeCckUMmn pakTopamm, KnnmmaTom, ropMo-
HanbHbIM CTaTyCOM, B3aMMOEWCTBMEM HYTPUEHTOB W TWUMOM
noysbl [23].

[Ons nyka, BblpaweHHoro B MockoBckow obnactu [24], conep-
XaHne MaKkpoanemeHTOB CHuxarnock B psagy: K> P > Ca > Mg,
B TO BPEMS KaK CHWDKEHME YPOBHS HaKOMIEHUS MUKPO3reMeH-
TOB COOTBETCTBOBano paay: Fe > Si> Zn > Mn > B > Cu. Kak u
0N MHOTUX APYTMX CEeNbCKOXO3AWCTBEHHBIX KyNbTyp, AN nyka
penyaToro ycTaHOBMeHa MOJIOXUTENbHasA KOPpensaums mexay
Mn u Fe [24,23]. Bbicokuii KOS(MDULMEHT KOPPENALUa Mexay
Fe n Mn (r=0,94; P<0.001) cBuaeTenbCcTByeT 0 CTabunbHOCTH
cooTHoweHus Fe/Mn (CV = 11%), 4To NnpeacTaBnseTCa BaXHbIM
Ons pa3sutus pacteHus [23]. bonee Toro, NonoXxuntensHas Kop-
penauus mexay Cu n Mn B nykosuuax (r=0,65; P<0.001) Haxo-
ONTCSA B XOPOLLEM COOTBETCTBUM C AaHHbIMU BO3PaCTaHWs YpOB-
HSA HakonneHuss Cu npu BHeceHusi Mn [23]. YcTaHOBMNEHO, YTO
CMOCOOHOCTb NKOB akKyMynmnpoBaTb Makpo- 1 MUKPO3SIEMEHThI
CHWXKaeTca B psify: Xentble copTa > Genble copTa > KpacHble
coprta [25].

MoMMMO reHeTu4yecknx OakTopoB Ha abcopbumio XumMude-
CKMUX 3IIEMEHTOB BIUSIET TEXHONOMMsI BblpaluBaHusa: Tak, B
YCINOBUSIX OPraHNYeCcKoro 3emneaenus nykoBuLbl HakanmBawT
6onbLlie Mg u Cu, Ho meHbLue Mn, Fe, Zn n Co no cpaBHeHuto C
TPaanUMOHHbBIM 3emneenuem [26]. Tem He MeHee, He 3aBUCU-
MO OT YCMOBWIA BblpaliyBaHusa notpebrneHne nyka penyaTtoro
obGecrneymBaeT NOCTyNfiEHNE B OpraHM3M YeroBeka 3HauuTeNb-
Horo konunyectBa Fe, Mn u Cu (puc. 5); 310 obecneumBaeT BO3-
MOXHOCTb MUCMNOMb30BaHNs fyka npu xenes3o-4eULMTHON aHe-
MWW, HApPYLUEHUW Pa3BUTUSA KOCTHOW TKaHW, HapyLUEHUW aKTUB-
HOCTM MO3ra 1 Ans onTUMu3aumm KpoBeTBOpeHus [7].
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Puc. 5. YpoeHu nocmynneHusi Fe, Mn, Zn, Cu c 100 2 nyka
penyamoeo, ebipauwjeHHo2o 8 Mockoeckoli o6nacmu [24]
Fig. 5. Consumption levels of Fe, Mn, Zn,

Cu with 100 g of onion grown in Moscow region

3.4. AHTMOKCMAAHTbI NyKa

BaxHeAwnMy aHTMOKCMAAHTaMK NyKa SBMSOTCA COeaAMHe-
HWS cepbl, NONMMMEHONbI, CanoHUHbI U OpraHU4ecKkne coeauHe-
HWS ceneHa, crocobHble 3alUMTUTL OpraHM3M YerioBeka OT BO3-
nenctema cBOOOAHbIX pagukanoB W APYrMX akTMBHbIX (QOpM
kncnopoga [7]. CpaBHeHME aHTMOKCUAAHTHOW aKTUBHOCTU 3KC-
TpakTa TKaHew penyaTtoro nyka ¢ ApYrmMyr UCTOYHMKaMU aHTU-
OKCVMAAHTOB Mokasano, 4Yto B cpegHem 5.5 mopuun nyka no
YPOBHIO aHTUOKCUAAHTOB 3KBMBANEHTHO 2 YallkaMm 4Yas, 4 s6mo-
Kam, 3,5 cTakaHaM COKa YepHOM CMOPOANHBI, 7 CTakaHax anesb-
cuHoBOro coka unm 20 ctakaHam si6no4YHoro coka [27].

ATPOXNMUA, ATPOMNMOYBOBEOEHUE, SALLNTA N KAPAHTUH PACTEHUA

3.4.1. S-AnkeHun uucteuH cynbgokcuabl (ACSO)

CopepkaHue opraHM4eckx Npon3BOAHbIX CEPbI B NyKe BO3-
pacTaeT C MOBbILLEHNEM TEMMNEPATYpbl U MPaKTUYECKN HE 3aBK-
CUT OT CTaguu pasBuTUS pacteHus [28].

S-AnkeHun uucteunH cynbsdokengbl (ACSO) nokanusyoTcs B
uMTONNa3mMe BHYTPEHHUX YeLLyI NyKa 1 onpeaensoT cneymdgm-
YeCKU 3anax npu M3menbYeHun nykoBuubl. [Mpu paspylueHum
KNEeTOYHbIX CTEHOK U OCBOOOXAEHUW annvMuHasbl U3 Bakyonewn
3TV COeAUHEHNs Nerko rugponuayoTtes (puc. 5) ¢ obpasoBaHu-
€M LIerioi cepumn CoeMHEHUN: CynbdEHOBBIX KMCMOT, TMOCYMb-
duHaTOB, NakpMaTopHOro gakropa, LienaeHa v uuc-usnbena-
HoB. Bce 3T coeguHeHns MHIMGUPYIOT arperauunio TpomboLm-
TOB, MPOSIBNSIOT aHTMOMOTUYECKME CBOWCTBA M CHWXAOT Ypo-
BEHb XonecTepuHa B Kposu [7].

B nykoBuuax A. cepa unaeHTUdMUMPOBaHbl 4 S-ankeHun
uncteuH cynbdokenga (ACSO), n3 koTopbix Hanbonee pacnpo-
CTpPaHEHHbIMN SABMAOTCS TpaHc-(+)-S-1-nponeHun-L-uncrenH
cynbdokeuna, (+)-S-metun-L-umctenH cynbdokeng u (+)-S-npo-
nun-L-umctenn cynsdokens [29]. B coBokynHOCTU, apomMart nyka
onpepensetcsa koHueHTpauven ACSO, npucytctBuem 6Gonee
yeM 80 Npon3BOAHLIX CEPbI, @ TAKKE HECKONBbKMMMW BOOPACTBO-
pvMbIMK yrnesogamu (puc. 6).
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Puc. 6. O6pa3soeaHue nakpuMamopHo20 ¢ghakmopa
Fig. 6. Formation of lachrymator factor

OueHKy OCTPOTbI JlyKa OCYLLECTBASIOT NyTeM OonpeaeneHns
coaepXaHns MMPOBMHOTPaAHOW KUCMOTbl- MOBOYHOro MpoaykTa
perpagaummn ACSO [30]. CogepkaHne NMpOBUHOTPALAHOM KUCIIO-
Tbl TaKKe MPOSIBMSAET MOMOXUTENbHYH KOPPEnsUMI0 C Bogopa-
CTBOPUMBIMU coeanHeHUsiMU. [okasaTenbHO, YTO KOHLEHTpaLums
NMMPOBMHOrPagHoON KucroTbl MeHee 3 MKM/r xapaktepHa Ans
cragkoro nyka, ypoBeHb 3-7 MKM/r xapakTepeH Ans nyka cpea-
Hen ocTpoTkl 1 > 7 MKM/r ans octporo nyka. Cnegyet oTMeTUTb,
YTO paHHecnernble copTa Jiyka 0ObIMHO XapaKTepu3ytTcst Marnon
OCTpOTON, a 6enbIv Nyk crnaile, Yem XenTbii u kpacHbin [30].

YcTaHOBMEHO, YTO OCTpOTa NyKa onpefensieTcs He TONbKo
reHeTu4ecknMmn pakTopamm, HO Takke BO3LENCTBUEM OKpYKato-
Len cpefpbl 1 TEXHOMNorven Bo3gensiBaHns. Tak, ocTpoTa nyka
BO3pacTaeT MNpu NOBbILLEHN TEMNEPATYPbI, B YCITOBUAX BOOHO-
ro crpecca, BbICOKOW MMOTHOCTU MOCaAKMW W 3acorneHveMm, a
Takke Npu MCNonb30BaHUN cepy- coaepxalimx yaobpeHui [6]
(puc. 7). BHeceHve asoTa TakkKe MOXET YBENUYUTb CUHTE3
ACSO nytem o6pasoBaHuss MeTun, nponun v 1-nponeHun
uncTenH cynbdokenaos [31,32].
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OboraleHne nyka ceneHoM- M3BECTHbIM aHTaroHUCTOM
Cepbl, CHXXaeT OCTPOTY NyKa B pe3ynbTaTe 3ameLleHns cepbl a
ceneH [33].

Bricokoe

Bricokan cogepxanme S u

TeMIepaTypa N B nouse
AauteasHoeTsh Paxrophl, Bamsiionye Ha | | 3arymensocts
XpaHeHNs OCTPOTY AYKA PentiaToro nocagkn

AMTEABHOCTE "
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BETETAMOHHOTO pakTops

IHEAa

Puc. 7. ®akmopsbl, enusiroujue Ha ocmpomy JiyKa pernyamozo
Fig. 7. Factors affecting onion pungency

3.4.2. NonudpeHonbl u chnaBoHouAbI

MonudeHonbl 1 onaBoHONAbI- OAHWN N3 CaMbIX BaXHbIX Ouo-
NIOrMYEeCcKM akTUBHBIX COEAMHEHUI B OBOLLAaxX 1 dpykTax, obec-
neyrBaloLLKMX NOMOXUTENBbHOE AENCTBME Ha 340POBbE YernoBe-
Ka [4]. 3 28 oBoluert 1 9 BUAOB (PPYKTOB IyK 3aHMMaeT nepBoe
MECTO MO KOHUEeHTpaunn kepueTuHa [34] cpean cenbckoxo3sn-
CTBEHHbIX KyrnbTyp [35].

Bbicokre koHLeHTpaummn kBepLeTuHa obecneynBatoT xenaTu-
poBaHMe MOHOB NepexoHbIX MeTanmos, yrnasnmeaHne ceoboa-
HbIX paguKanoB W 3alUTy KINETOYHbIX CTEHOK OT MEePEKUCHOro
okvcneHns nunuaos. ONTMMU3auus aHTUOKCUAAHTHON 3aLLnThl
opraHusMa noj OeWCTBMEM KBepLeTuHa obecnedvBaeT MoBbl-
LEeHVe UMMYHUTETa U CHWKEHME PUCKOB KapAMOJIOrMYecKuXx u
OHKoJorm4eckmx 3abonesaHuii. 3BeCTHO, YTO KBEPLIETUH CHU-
)KaeT KaHLepPOreHHy akTMBHOCTb HEKOTOPbIX MyTareHOB MULLM
U nHrMbMpyeT pepmMeHTaTUBHYH aKTUBHOCTb, CBS3@HHYK C
HekoTopbiMK chopmamm paka [36]. KBepueTnH NposBnsieT Takke
aHTUTPOMOBOLIMTHYIO M MPOTMBO-BOCMANMUTENbBHYK aKTUBHOCTb.
YpoBeHb NOTpebneHns KBepLeTMHa HaceneHneMm obpaTHo npo-
nopumoHaneH CMepTHOCTU OT uvliemMuyeckon GornesHu ceppua
[37]. OnucaHo nonoxutenbHoe AEWCTBME KBEPLETUHA npwu
neyeHun OGONbHbLIX anneprven, acTtMon, apTpUTOM, paKoM,
OCroXHeHusamMn anabeta, HenpopereHepaTvBHbIMU 3aboneBa-
HUSMU 1 OCTeonopo3oMm [36]. BHelLHMe 4Yellyn KpacHoro nyka
nposBnsAT Bbicokytdo AOA, MHrMOMPYIOT akTMBHOCTL dhocdo-
anactepasbl 5A, okasbiBasg MONOXWTENbHOE [AENCTBUE Npu
neyeHun cekcyanbHown gucdyHkummnt [38]. C gpyron CTOPOHHI,
HECMOTPSi Ha CBOM aHTUKaHLIepPOreHHble, MPOTUBOBUPYCHbBIE Y
aHTMOKCMAAHTHbIE CBONCTBA, hriaBoHOUAbI, U KBEPLETMH B TOM
yncne, NPy aHOMarbHO BbICOKMX KOHLIEHTPaUMsIX MOTYT BbICTY-
naTtb B pOfv MyTareHoB, NPOOKCUAAHTOB U MHIMOUTOPOB aKTUB-
HOCTM KroyeBbIX depmeHToB [36]. [Jo3o3aBucumbln adhdekT
KBepLeTVHa Obln yCTaHOBIEH Ha PEenpOAYyKTMBHOW aKTUBHOCTU
KpbIC, YTO OOBACHAET XOPOLUO U3BECTHbIA (DaKT BO3MOXHOCTHU
CHWXKeHUS1 pepTUIBHOCTY NPU MPUEME BbICOKMX 4,03 (h1aBOHOU-
[0B, UIMUTUPYIOLLMX NPUPOAHble 3cTporeHb! [39].

Bnarogaps NnpucyTCTBYHO MMOPOKCUIBHBIX TPYNM B MOSEKyne
KBEpLETWNHA, ero MeETUNMPOBaHHbIE MPOU3BOAHbIE U MMKO3WAbI
LLUMPOKO pacnpocTpaHeHbl B Npupoge. B nyke penyatom naeHTu-
duumpoBaHo OKOMo 16 pasnuuHbIX OraBoOHOMAOB, BKOYas
arnvKoHbl (CoeaMHEHNst CO CBOOOAHBLIMU TMPOKCUITBHBIMW Fpynna-
MW, HaNpumMep, KBEPLETUH), FMUKO3UIIMPOBaHHbIE MPOU3BOAHbIE
KBEpLEeTNHA, N30paMHETUH (METUIOBLIN 3hMp KBEPLIETUHA) U €T0
rmvKo3unabl, pyTMH 1 kemndpepon. B nyke penyatom go 93%

obLero konMyecTBa hnaBoOHOUAOB NPEACTABIEHO KBEPLETUH 4'-
MOHO- 1 3,4’-gun-rnuko3ngamm [40]. AHanornyHble NPoON3BOAHbIE
kemndepona M u3opamHeTVHa MPUCYTCTBYIOT B CYLLECTBEHHO
MEHbLUMX KOHLUEeHTpaumsax. Mpon3BogHble AWIMAPOKBEPLETUHA,
Takve Kak TakcudOnuH 1 ero 3-, 7- n 4’-rmunko3vgpbl, Takke obinn
noeHTnduumposaHsl B Allium cepa. HecMoTpsi Ha orpaHuyeHns B
CTPYKTYPHbIX Bapuauusax MpOW3BOAHbIX AWMMOPOKBEPLIETVHA,
YpPOBEHb TakcMonmHa v ero 7-rmvko3viaa B psge criyvyaeB MOXeT
pocturatb 98.1 1 5.9 Mr/kr Ha Cbipyld Maccy COOTBETCTBEHHO
(vTanbsaHckuii copt “Tropea”) [41]. CpeaHuid ypoBeHb KBepLETU-
Ha B nykoBuuax A. cepa cocrtaBnsgeT okorno 300 mr/kr cblpon
Maccbl, YTO CyLLECTBEHHO BbIlle, YeM B [pPyrnx OBOLLAXx.
MokasaHo, 4to A. cepa moxeT obecneunTtb Ao 70% Bcex ghnaeo-
HOMJOB ANs OpraHn3mMa YerioBeka npu UCMosib3oBaHUM OObIYHOW
avetbl. Cpean hnaBoHOMAOB MOHO- U OUIMNKO3UAbl KBEPLIETVHA
NPOsIBNSAIOT OAMHAKOBYK OMONOrMYeckyd akTMBHOCTb [41] a
BENMYMHA UX aHTUOKCUAAHTHOW aKTMBHOCTW BOBOE BbILLE, YEM
aHTMOKCUAAHTHAA aKTUBHOCTb KBepLeTWHa 4yas; Oonee Toro,
abcopbumsa rmMuKo3uaoB KBEpPLETUHA B KeNy[O0YHO-KULLIEYHOM
TpakTe BABOE BhbilLE, YeM abcopOums kBepueTuHa 6ok [36].

Haunbonbluee KOnMM4ecTBO KBEPLETUHA U €ro NMpOoU3BOAHbIX
NIOKann3oBaHO BO BHELUHWX Yellysix nykoBuubl [42,2,43,44].
Mpun aTOM cBOGOAHBIN KBEPLIETVH NPUCYTCTBYET B OCHOBHOM BO
BHELLHMX CyXWUX YeLlysiX, rAe ero KOHLUEeHTpauns cocTaBnseT o
53.2% ot obwero konuyectsa ¢hnaBoHoMaoB [45], U ero KoH-
LleHTpaLus NOCTEMNEHHO CHMXKAETCH K LIeHTpy nykoBuubl. Bonee
TOro, kBepueTuH 4’-B-O-MOHOIMMKO3NA HakannmBaeTcsl Kak BO
BHYTPEHHMX, Tak U BHELLUHUX YellysiX, B TO BpeMms kak 3,4’ B-O-
OVMnKo3na 0BGHapy>eH TONbKO BO BHYTPEHHEN 4acTu NyKOBU-
ubl. BrMogoCTynHOCTL KBEpLETMHA BHELWHMX Yellyh BOBOE
BbllLe, YeM BHYTpeHHUX. Kpome Toro, konnyectBo ¢hriaBoHOM-
[OB BO BHELUHMX Yellysax MNpeBbIllaeT COOTBETCTBYIOLLYIO
BENUYMHY N5 BHYTPEHHMX Yewyn B 5-7,5 pas [45].

MockonbKy cyLlecTByeT npsimasi KOppensaums Mexay conep-
XaHuem naBoHOMAOB M OOLLEN aHTMOKCUAAHTHOW aKTUB-
HOCTbtO [46], OMEBMAHO, YTO BHELLHME YeLlyn UMEKT Takke 1
HanbOnNbLUY0 BENUYMHY AHTUOKCMAAHTHOM akTMBHOCTU [9].
AHTUOKCMOAHTHAs aKTUBHOCTb KpacHbIX JIyKOB B OCHOBHOM
onpefenseTca HanuMuMeMm aHToLMaHOB, NpeacTaBleHHbIX npe-
UMYLLLECTBEHHO LUMaHUANHOM 1 ero rnukosvgamum [41].

BHeluHue Yelwym nyka Takke 6oratbl NPOTOKATEXOBOWM KUCIIO-
Ton (Pwvc. 8), NposiBRsAOLLEN CUITbHbIE aHTMOKCUAAHTHbIE, NPO-
TMBOBOCNANUTENbHbIE, aHTUIMNEPIIIMKEMUYECKNE, aHTubakTe-
pranbHble, aHTUKaHLEPOreHHble, aHTUCNa3maTu4yeckne n Hem-
poriormdyeckme ceonctaa [47].

lMpoTokaTexoBasi KUCnoTa MHIMBUPyeT XMMUYECKN UHAYLIMPO-
BaHHbIA KaHLleporeHe3 u nposiBNseT aHTu-nponudepaTnBHBbIN
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aphekT B pasnuuHbIX TkaHsAx [47]. OTa kucrnoTa cumtaeTcs
OLHOWM M3 BaXXHEWNLUMX MEeTabOSNIMTOB CMOXHbIX MONMGEHONOB,
Takux Kak aHToLMaHbl, NPOLUMaHNHBLI U KBEPLIETUH, N NPOSBNSET
MOLLHBIA CUMHEPrM3M C KBEpUEeTMHOM MpoTuB Pseudomonas
aeruginosa [49].

YpoBHM (hriaBOHOMAOB U aHTOLMAHOB MOTYT 3HAYMTENbHO
BapbupoBaTb B nyke. Tak, YPOBHU aKKyMylIMPOBaHUSA aHTo-
LMaHOB HaxoasTcs B mHTepBane ot 39 go 240 mr/kr cblpow
Macchl, @ B HEKOTOPbIX COpTax KOHLEHTpaunm aTUX coeanHe-
Hun moryT gocturatb 10% oT obwero cogepxaHve cnaso-
HOW[OB.

Ewe Bbiwe BapnabenbHOCTb coAep)KaHus NonmdeHonoB B
nyKoBMLax MO cpaBHEHU ¢ BapuabenbHOCTbIO hnaBoHOU-
[0B 1 aHToumaHoB. Mo gaHHbiM Kavalkova et al [50], 6 cop-
TOB Nnyka cogepxanu nonvdgeHonos oT 143 (benbie copTa) A0
1083 mr-akB K/kr (kpacHble copTa), YTO HaxoauTCs B XOPO-
LIeM COOTBETCTBMM C [aHHbIMW Apyrux asTopoB [51,46].
MHTepBan KoHUEHTpaLun KBepueTuHa B nykoBuuax 85 cop-
TOB nyka penyatoro (55 xenTbix, 3-po30BbIX, 6 KpacHbix 1 11
6enbix) Takke okasancs Benvk: ot 0.2 go 286.0 mr/kr ceipon
Maccel [52]. [dpyrve uvccrnepoBaTenu oTMevalT UHTepBan
KOHUeHTpaumuin oT 18 pgo 1495 wmr «kBepueTuHalkr
[63,42,52,34]. Pe3synbTaTbl Noka3biBalT, 4TO Oenble nyku
cofepxart cnefpl KBepueTuHa, a HambornbLLMIA YPOBEHb KBEpP-
LeTMHa XapaKTepeH Ans KpacHbix copToB. KoHueHTpauwus
KBepueTuHa B 22 copTax nyka, BblpalleHHoro B MockoBcKom
obnacTtu, coctaBuna nHtepsan ot 2,29 go 15,58 mr/r cyxon
maccel npu koadduuneHTe Bapuaunm 21,4% [19].

3.4.3. CanoHuHbI

HecmoTps Ha To, 4TO nonudeHonsl, pyKToonMrocaxa-
puabl 1 ACSO saBRsATCA BaXHEWWUMU OUONOrMYecKn
aKTMBHbIMW COEAUHEHUSIMU FyKka, OTAernbHble MccrnenoBa-
HUSA yKa3blBalOT HA TO, YTO CaMOHMHbI TakKXe UrparT Bax-
HYI0 pornb B o6uen 6uonornyeckon akTMBHOCTH NykoB [54].
OTV coeauHEHMUs WWMPOKO pacnpocTpaHeHbl B pacTEHUAX U
4YacTo MCMNonb3ylTCs Kak cybcTpaTbl Ansi NPOU3BOACTBA
CTEPOUAHbIX TOPMOHOB U NEKapCTBEHHbIX MpenapaTos.

CTepounaHble canoreHnHbl U canoHWHbl NOEHTUPULNPO-
BaHbl 6onee 4yeM B 40 pasnuuHbix BuAoB Allium, npn aTom
Allium cepa copepxarn BblCOKWE YPOBHU 3TUX COEANHEHUN:
OVNOCTeHWH, CeHareHoH, annuncnupo3ngbl A-D, annundy-
po3unag A, cenapo3ugbl A-D, cenasmagbl A, B1, C1.
BONbLWNHCTBO 3TUX COEAUHEHWI coaepaT NIMHENHYI UMn
pa3BeTBIEHHYIO LeNnb NonucaxapuaoB ¢ ocTaTkaMy FKo-
3bl, paMHO3bl, ranakTto3bl, KCuUrno3bl U apabuHo3bl [55].
Copta 6enoro nyka cogepxaT cenasumabl A, B n C [5] ¢
BbIpaXX€HHOW NMPOTMBOrPUKOBOW aKTUBHOCTbLIO, YMEHbLUat-
wencsa B pagy: cenasmpg A > cenaswg B > cenasupg C.
Habnwopanca takxke addekT cuHepruama mexagy 3TuMu
COEeANHEHUSAMUN B OTHOLUEHUN MPOTMBOrPMOKOBOI aKTUBHO-
CTun K Botrytis cinerea w Trichoderma atroviride. HanpoTus,
yKasaHHble cenasubl NpOABNANM HU3KY 3 dEKTUBHOCTb
npoTtuB Fusarium oxysporum f.sp. lycopersici, Sclerotium
cepivorum v Rhizoctonia solani. CTepounaHble FMUKO3nAabl
13 UTanbsiHCKOro kpacHoro nyka ‘Tropea’ (Tponeosauabl A4,
Az, B1, B2) nposiBnanu cna3monuTuyeckoe [encTBue Ha
M30NMPOBAHHON MOAB34OLHON KULLIKE MOPCKUX CBUHOK, U
3TO sBfieHMEe O0ObsACHAET TpaaUUMOHHOE MWCNOoJfib30BaHUe
nyka B NevYeHnn XenyaoyHo-kuweyHblx 3abonesanuii [10].

HecmoTps Ha cpaBHUTENbHO HU3KOE CoAepKaHNe CTepo-
nAaHbIX rnukosngos B Allium cepa, npegnonaratT, YTO OHU
BHOCST CYLLECTBEHHbIN Bknag B Ouonornveckyw akTuB-
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HOoCTb Onarogapsi BbICOKOW CTaOWNbHOCTM B OTNMYME OT
HEeyCTONYNBbLIX cepy-coaepxalmx COeVHEHWN.
[encTBMTENBHO, BbiCOKast LUTOTOKCMYHOCTb CamnoHWHOB
nyka gernaeTt ux noTeHuManbHbIMU KaHAugatamu Ans pas-
paboTkan aHTMpaKkoBbIX NpenapaToB. bonee Toro, oTAeNb-
Hble CanoHWHbl MPOSBAAKT MNPOTUBOBOCNANMUTENBHOE,
aHTUrpmbkoBoe, aHTMnapasuMTuyeckoe, aHTubakTepuanb-
HOe, aHTUMUKpOOGHOEe ” NpPOTUBOBUPYCHOE [ENCTBUE.
YCTaHOBMEHO, YTO CanOHMHbI TakXe CNoCOBHbI CTUMYNUPO-
BaTb abcopbumio XEeNYHbIX KACMOT NULLEBbLIMU BONIOKHaMM
B KMLLIEYHMKEe, BbIBOAS MX C heKkanusaMu, n CHuxaTb ypo-
BEeHb XorectepuHa B kpoBu [54]. OTn coeanHeHus 3awu-
LwalT Takke OpraHu3M YyernoBeka OT paka, paspyllas pako-
Bble KneTku, boraTble XOnecTepuHOM.

3.5. AMUHOKUCNOTbI

Mpn cospeBaHMn NyKOBUL, aMUHOKUCIOTbI MEPEHOCATCSH
U3 NUCTbEB B JNYKOBMUbI. APrMHWH W FNyTaMUH, aKTUBHO
yyacTBywlmne B MeTabonuame, COCTaBMSAKT OCHOBHbIE
ceBobogHble aMUHOKUCNOTHI nyka. Crnegyet OTMEeTUTb, YTO
cBobOgHbIE aMUHOKUCIIOTHI UTPatoT KIMOYEBYIO POfb B 610~
CUHTE3e IneTyuYux COefMHEHWN, onpefensAwlux apomaT
nyka, MOCKONbKY ULWUCTEUH W TNyTaTUOH SABMSAOTCS
npeglwecTBEHHUKAMM HECKOMbKUX Y-FyTaMun nentuaos,
KOTOpble B CBOK O4Yepedb CryxaT npeAlecTBeHHUKaMu
ACSO [31].

. Hucrenn Jhwsmn
Tayramar TapoasK
Tpeouun Baanm Tpunrodan
Veerunenue
codeprcania
Bansinne NoBLINIEHHOH THTEPaTYPHI
HAa AMHHOKHC/I0THBI cocTaB
Omecymemeie CHuMCEHIE
uIMenenuil codepiean s
Tannne MeTHOHHE
I'ncTnann Cepun n
Cayramnn H3oaeiinun
Mpoann .
Acuaparuu Apruana  dennnanasng  OpHEATHH
Ananun Jleiinun

Puc. 9. BnusiHue noebiweHHbIX memrepamyp
Ha aMUHOKUCIOMHbIU MPoghusib JiyKa penyamozo
Fig. 9. Effect of elevated temperature
on amino acid profile of A. cepa

B cBaA3n c aTum obpawaeT BHUMaHne ¢akT, YTO MOBbI-
WeHHble TemnepaTypbl OKasbiBalOT pas3HOe BMUSHUE Ha
pas3nuyHble aMUHOKUCNOThLI. Tak, C NOBbILEHNEM TeMnepa-
Typbl BO3yxa Bo3pacTaeT COAep)XaHue rnyrtamaTa, Tpeo-
HUHa, TUPO3UHa, BanuHa, UNCTENHA, NMU3NHa 1 TpunTodaHa
N CHUXaeTCcsl YypOBEHb CEpUHa, rMuumHa, rnytamuHa, apru-
HWHA, MeTUMOHMHA, MW30nenunHa, OpHWUTUHA, nenuuHa,
deHMnanaHnHa n anaHuvHa (puc. 9), a cogepxaHue acna-
parMHOBOW KUCMNOTbI, TMCTUAMHA W NPONIMHA HE U3MEHSAET-
cs. MNockonbKy, cornacHo nNuTepaTypHbIM AaHHbIM, coaep-
XXaHne aMWHOKUCIOT KOoppenupyeT C WHTEHCUBHOCTbLIO
BKyca NnyKoBuL, BbIbGop BpeMeHn nocagkm u cbopa ypoxas
SABNAETCA BaXHbIM (akTOpoM, OMpefenswmm BKYyC U
KayecTBO npoaykuuu [2].
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4. Jlyk B ycnoBusax ctpecca

4.1. Tsxxenblie memarnnbl

Mpu 3HAYMTENBHBLIX MEXCOPTOBbLIX Pa3NMYMAX B HaKOMMIEHUN
Cd n Pb [56, 57] pacnpepeneHune TsbkenbiXx MeTasnsoB Nno opra-
HaM fNyka sBnsieTcd He ofHopoAaHbIM. [logpobHas oueHka
WHTEHCMBHOCTW HaKOMMEHUS TSHKENbIX METarsoB JIykoM pen4ya-
TbIM B YCNOBUAX rMAPONoHWKK [58] BbisiBUIIa pasHbIi Xapaktep
OT3bIBYMBOCTU KOPHEW, NUCTBEB W IYKOBWL, pacTeHUs Ha
ucnonb3yemyt Harpysky. Tak, u3 10 metannos Mn, Sr, Zn B
HanbonblUen CTeneHW HakannMBanucb nMCcTbAMW. HanpoTws,
NyKOBMLbI OKa3anuck Hambonee oT3biBYMBbLIMU K Mn, Pb n Cd, B
TO BpPEMSI Kak KOpHM fyka B HanbornbLuel CTeNeHn Hakannmeanm
Mn, Zn, Cd (puc. 10).

Ph<Cr<Cu<Cd<Fe<Co<Ni<Zn<Sr<Mn

Cu<Co<Zn<Sr<Cr<Fe<Ni<Cd<Pb<Mn

Co<Cr<Fe<Ni<Sr<Pb<Cu<Cd<Zn<Mn

Puc. 10. HakonneHue mshkesnibiX MemMasioe iucmbsimu, Jiykosuyamu
U KOPHSAIMU JTyKa pernyaimoz20 8 yCJio8usix 2uGPOrnoHuKu [58]
Fig. 10. Heavy metal accumulation by onion leaves, bulbs and roots
in hydroponic conditions

Ons 3awuTtbl Nyka penyaToro oT Xpoma rnokasaHa nepcrek-
TMBHOCTb WCMONb30BaHUSA HaHOYacTUL, MeaM Kak MOLLHOro
apcopbeHTa n poctocTumynaTopa [59].

CnepyeT OTMETWUTb, YTO JyK penyaTbliii LUMPOKO MCMOMb3y-
eTcs Takke B rnabopaTOpHOM TecTe OLEHKU TOKCUYHOCTU pas-
NNYHBIX COEAVHEHWI (MecTULMObl, apoOMaTU4ecKme yrneBonopo-
Obl, Txenble metannbl) Ha ocHoBe [HK ananu3sa [60,61].

Bonee Toro, nccnenoBaHns KUTANCKMX YYEHbIX BbIABUMNA, YTO
CeMeHa NnyKa penyartoro ABnATCA OTNMYHBIM COPOEHTOM TsKe-
nblX MeTannos, no3sonss abcopbupoBaTe Ao 99% cBUHUA,
Meanm U KagMmst M3 BOAHOrO pacTtBopa [62], 4TO OTKpbiBaeT
HOBbIE€ BO3MOXHOCTU KaK A1 O4YMCTKN CTOYHbIX BOA, TaK M Npak-
TUYECKOTr0 WCMONb30BaHUSA HEBCXOXMX CEMSIH. YCTaHOBIEHO,
4YTO (PMTO- N LMTO- TOKCUYECKUI NOTEHLMAn CEMsH fnyka nagaet
B psagy: Cd>Cu>Pb>Ni>Al n Cu>AI>Ni>Pb>Cd cooTtBeT-
CTBEHHO [63].

4.2. 3aconeHue

Cpeaw oBOLLHbIX KynbTyp NyK penyatbii Hanbornee 4yBCTBU-
TerneH K 3aconeHuio [64], npuBodslieMy K OCMOTUYECKOMY
CTpeccy, CHUXKeHNO BMO0CTYNHOCTN BOAbLI U MUHEPAIOB, TaknuxX
kak K n Ca, 3ameaneHuio pocta n cdoTocuHtesa [65], a Takke
YCUNEHWI0 HeraTMBHOTO AencTBus Fusarium oxisporum [66],
CHWKEHUIO aKKyMYITMPOBaHNS CEPbl U YCUINEHUIO OCTPOThI fyKa
[65].

WccneposaHne Ha 36 copTtoobpasuax nyka penyaToro,
BbIPALLEHHbIX B YCMNOBUAX 3aCONEHWsl, NO3BOMNWIIO BbIAENUTb 7
copTo0bpa3LOB, XapakTepn3oBaBLUMXCS HAMMEHbLUMM CHUXe-
Hvem ypoxas (He 6onee 20%) BcneacTBue 3aconeHus [67].
PerpeccuoHHbIn aHanu3 no3Bonur aBTopam YCTaHOBWUTb BaX-
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HelLne nokasaTenu, onpeaensiowmne YyBCTBUTENbHOCTb fyka K
CONeBOMY CTpecCy: AMaMeTp IyKOBMWLbI, BbiCOTa pacTeHus,
aKTMBHOCTb ackopbaTt nepokcuaasbl (APX), BenuynHa ycrbuy-
HOM MPOBOAMMOCTU, aKTUBHOCTb nepokcuaassl (POX), ypoBHM
HakonneHuss manoHoBoro Avanbgernga (MDA), vHoekc cra-
6unbHocTn memb6paH (MSI) n Na/K cooTHolweHue B nykoBumLe
[67]. ABTOpamu GbIno Noka3aHo, YTO COMeyCToMYMBbIE COPTOO6-
pasupbl XxapakTepu3oBanucb 60mnee BbICOKUMW YPOBHSAMU HAKOM-
NEHNsI NPONMHA, BbICOKMM aHTUOKCUAAHTHBIM CTaTyCOM M MOBbI-
LWEHHbIM WHAEKCOM cTabunbHOCTU MembpaH [67].
WccnepoBanuamn Venancio et al. [68] Obino yctaHOBMEHO, YTO
NPYMEHEHNE KPEMHWEBOro YAOOpEHUS CHMXaeT COneBoWn
CTpeccC y penyaToro nyka, NoBbILLAET ypoXxaw U Ka4yecTBO Npo-
OYKUMK, a TaKkke yBENUYMBAET COAepKaHNe opraHU4eckmx Kuc-
nor.

4.3. 3acyxa

Cnabo pasButas Hernybokasi KOpHeBasi cuctema penyarToro
nyka onpefenseT BbICOKY YyBCTBUTENbHOCTb 3TOW KyNbTyphbl K
neduunty Boabl. CHMXEHWE MHTEHCUMBHOCTU (hOTOCUHTE3a,
3amefrieHne pocTa, yMeHbLUEHNE pa3mepa MyKOBULL, CHXKEHNE
ypoxasi 1 Ka4ecTBa NpoAyKUMW SBMATCA TUMUYHBIMU XapaKTe-
pUCTUKaMUN BIUSIHAS 3aCyxuM Ha pPOCT M pa3BUTWE penyaToro
nyka. MexaHv3m 3awuTtbl OT AeduLmTa BoAbl BKIHOYAET UHTEH-
CVBHbI BMOCUHTE3 NpONMHa, caxapoB, MariloHOBOrO Avanbaerv-
na (MOA) v nepekucn Bopopopa [69], a Takke ¢hepMeHToB
aHTUOKCMAAHTHOrO [JeWcTBUudA, Takux kak kaTtanasbl (CAT),
cynepokcug amcmyTasbl (SOD) 1 ackopbat nepokcuaassl (APX)
[70]. YcTaHoBNEHO, YTO YCTOMYMBLIE K 3aCyXe reHOTUMbl aKKyMYy-
NVpyOT BonbLLE NPONuHa 1 NPosABNAT 6onee BbICOKYH aKTUB-
HOCTb KaTanasbl 1 ApYrux PepmMeHTOB aHTUOKCULOAHTHOro Aen-
ctBus [71,72]. ccnepoBaHue nyTen 3allmThbl fiyka OT OKCUOAHT-
HOro cTpecca, BbI3BAHHOIO 3acyxoW, MO3BOMUMIO BbIABUTL
Heckonbko nyTen, obecnevyvBaloLLMX HOpManbHOe pasBUTUE
pacTeHun, ynydwatouwiee abcopbumio HYTPUEHTOB M NpensT-
CTBYIOLLMX Pa3BUTKIO OKcuaaHTHoro ctpecca [73] (puc. 11).

3amuTa JyKa penuaroro

I'naporeas
0T 3ACYXH

N
W\’///‘/ Citricoccus
zhacaiensis
Canmuniosas
BREANEA TI'yMHHOBEI®
KHCI0THE

Tepnn

Puc. 11. lMymu 3awumsl Jiyka pen4amoz20 om 3acyxu
Fig. 11. Methods of onion protection against drought

Cpeaun npefcTaBneHHbIX Ha pucyHke 11 gaHHbIX apbycky-
NAPHO-MUKOPU3HBbIE pWbbl (AMIT) CTUMYNMpPYIOT POCT nyTem
yBENMYeHUss NNoLWaan NUCTOBOM MOBEPXHOCTU, COAepXaHus
CyXOro BelLeCcTBa B NINCTbAX, COAepXaHUst (POTOCMHTETUYECKNX
MUIMEHTOB U NMyTEM YCKOPeHUsi 06pa3oBaHuns STyKOBUL, YTO Npu-
BOAUT K yBENnM4YeHuio ypoxas n adpdpeKTMBHOCTM MCMOoNb30Ba-
HWS BOABI, KaK B OTCYTCTBUM CTPECcca, Tak U B YCIOBUSX 3aCyXW.
Brnaropgaps obpasoBaHunio rMoB 1 yBENMYEHMIO NIOLLaAN Kop-
HEBOW NOBEPXHOCTN YCUIMBAETCS YCBOEHNE HYTPUEHTOB, a3oTa
n cocdopa, B YacTHOCTU, U BoAbl [74-76]. YCTaHOBMAEHO, YTO
ncnomnb3oBaHne akTMHobakTepuin yny4ywaeT npopacTaHve
CeMsH nyka B ycnosusix 3acyxu [77]. Buokap ctumynupyet
OTOCMHTE3 U ONTUMMU3NPYET MUHEPArbHOE MUTaHWe, a Takke
yBenuMunBaeT akTUBHOCTb (PEPMEHTOB aHTUOKCUAAHTHOTO Ael-

[ 77 ]



ATPOXNMUA, ATPOMNMOYBOBEOEHUE, SALLNTA N KAPAHTUH PACTEHUA

ctBus [78]. M'mpporenb obecneymBaeT coxpaHeHue BoAbl [79].
'yMWHOBbIE KUCIMOThHI YCKOPSIHOT POCT pacTEHWN, YBENUYMBAOT
cofiepXaHne pacTBOPUMbIX CaxapoB 1 GEeNKoB, a Takke akTUBU-
pyrOT OepMeHTbl aHTUOKCUOAHTHOro AencTteus [78]. Bbicoko
ahheKkTUBHBIM ABNSIETCA BO34eNCTBME (PUTOrOPMOHOB: rnbbe-
pennuvHa n canuumnnoBon Kncrnotsbl [80-82].

B nocnegHve rogpl Bce bonbluee 3HayeHne B 3alimTe pacTe-
HWIA OT OKCMAAHTHOrO CTpecca, BbI3BaHHOIO 3acyxou, npruobpe-
TaeT WUCMofb30BaHWE COeAUHEHWN ceneHa [74] n KpemMHus
[83,84]. Ecnu ceneH BbICTynaeT B ponu NPUPOAHOTO aHTUOKCK-
[aHTa, TO pacTBOPVMblE COEAVNHEHUSI KPEMHUSA BRMSAKOT Ha rop-
MOHanbHbIN CTaTyc pacTeHun, ynydwawT 3PPEeKTUBHOCTb
nuTaHus, NPUBOAAT K MOPEONOrMYECKUM N3MEHEHUSAM B KOPHE-
BOW CUCTEME, CHWXalT oOpa3oBaHMEM MarioHOBOro Auarnbae-
rmaa, NoBbILLAKT ypoXKan U Ka4eCTBO MPOAYKLUN.

4.4. NMNogronneHne

3HauMTENbHOE CHWXKEHWE YPOXaMHOCTM W KayecTBa Iyka
MOXeT ObITb BbI3BaHO TakkKe HaBOAHEHUSMW W MOBbILLIEHHOW
BNaxHOCTblo. CTeneHb HeraTMBHOIO BO3AENCTBUSA 3aTOMNEHUSA
3aBUCUT OT MHTEHCUBHOCTM W MPOAOIPKUTENBHOCTM OCafKOB,
deHonorn4eckon cTtagum pacTeHnii 1 YyBCTBUTENBHOCTU FEHO-
Tvna. MNpu aTom notepu ypoxasi NpY MHTEHCUBHbIX OCafKax B
nepuoa opMupoBaHusi nykosuL, MoryT gocturate 50-70% [85].
C hr31onornyeckom TOYKN 3peHNs HeraTuBHOE BNMsiHWE M30bIT-
Ka BOAbl CBSI3aHO C AedULIMTOM KUCMOPOAA B NMOYBE U CHIKEHW-
€M a’dpoOHOro AbIXaHusi KOpHen. OTW akTopbl NMPUBOAAT K
3aepxke pocTa, 3aMmefsieHnto POTOCUHTE3A, CHUKEHUIO CMO-
COBHOCTN HakannmBaTb NUTaTENbHbIE BELLECTBA, YMEHbLLEHWIO
CoAepXaHunsi Cyxoro BellecTBa 1 notepe ypoxas [86].

CpaBHeHme bMoMeTprYECKUX 1 BUOXMMUYECKX NoKasaTenen 5
COPTOB JlyKa penyaTtoro, BbipalleHHbIX B MockoBckon 1 AMypCKow
0bnacTax ¢ KOHTPACTHLIMMX YCIIOBUSIMU AOCTYNHOCTU BOAbI (Mepe-
yBrnaxHeHue B KoHLe (A) n B Havane (B) BereTaunoHHoro nepwuo-
[a) BbISIBUINO 3HAYUTENBHOE CHWXXEHWE MacChl, BbICOTbI U AMaMeT-
pa nyKoBWLbl, BO3pacTaHue rnokasateneil OKCUAaHTHOW aKTUBHO-
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Puc. 12. UsmeHeHus1 buoxumu4ecKux nokasamesiel siykosuy, 8
pe3ysibmame 3amonsieHusi Nocadok JIyka 8 Hayasle U e KOHUe eeze-
mayuu (cyxoe eeujecmeo, MOHocaxapa, obwjutli caxap, e %, obwast
aHmuokcudaHmuasi akmueHocms, AOA, u nonugeHonsl, TP- 8 me-

3Ke 2as1oeol Kucsiomsl/2 cyxoll Macchbl, NPOsIUH, me/2) [87]
Fig. 12. Changes in onion bulb biochemical parameters in flooding
conditions at the beginning and at the end of vegetation [87]

CTU W cofepxaHusi MonudeHosIoB, MOHOCaxapoB, MNPOSMHAa U
MarioHOBOTO Auarnobferina B YCroBUSX MOATOMMEHNS B KOHLIe
BereTaumoHHoro nepuoaa (A) [84] (pnc.12).

YyacTve nponvHa, MOHOCaxapoB, MOMUMEHOSIOB U OBLLEN
AHTVOKCUAAHTHON aKTUBHOCTU B 3aLLMTE PACTEHWUI OT FMMOKCUU,
BbI3BAHHOW NoAToNNeHMeM, 6bIN0 4oKa3aHo HanMYMeM BbICOKMX
K03 DULMEHTOB KOPPENSALMM MeXOy napameTpamy BHYTPeH-
HMX Yellyn ¢ ypoxaem (puc. 13).

Puc. 13. Bzaumocesi3ab Macchl JIyKo8UUhbI JIYKa pern4yamoz20 U rokasa-
mensmMu aHmuokcudaHmHo2o cmamyca (AOA: obuwjeli aHmMuoKcu-
OdaHmHolu akmueHocmu; TP: total codepiaHuro nonugheHonos; Pro:
nposnuHa; MC: moHocaxapos); * p<0.001, ** p<0.01, *** p<0.05
Fig. 13. Relationship between onion yield and antioxidant status
(AOA-total antioxidant activity; TP-total phenolics; Pro- proline; MC-
monosaccharides)

5. ®aKTopbl, BNUAIOLWME Ha NULLEBYIO LLeHHOCTb

M copepXaHue aHTMOKCUOAHTOB

eHeTnyeckne akTopbl B 3HAYMTENbHOW CTEMEHN Oonpeae-
NS0T COAepXaHve B JNYKOBMLAX CyXOro BelLecTBa, caxapos,
BOLOPaCTBOPUMbIX COEAMHEHWI, OCTPOTY NyKa, coaepxaHue
aHTUOKCMOAHTOB. [lencTBUTENbHO, cnocobHocTb abcopbupo-
BaTb Cynbdatbl U3 MOYBbI Y CUHTE3MPOBATb NPELIECTBEHHU-
K/ apomaTta pasnuyaltoTCcs Mexay copTaMu, U reHeTudeckas
HacneacTBEHHOCTb Mpu3Haka, CBA3aHHOrO C (hepMeHTaTuB-
HbIM MPOW3BOACTBOM MUPOBUHOrpagHOM KUCMOThI BapbupyeT
oT 48 po 53% [88]. VIHTepecHO OTMETUTb, YTO OCTpble copTa
nyka cnocobHbl CuHTe3upoBaTb 0Goree BbICOKME YPOBHU
ACSOs 13 TOro e Konum4ectBa COEOUHEHUN Cepbl B TKaHSIX
[89]. HanpoTtuB, BapunabenbHOCTb OCTPOTHI Nyka M obuiero
COlepXXaHus caxapoB He pasnuyalTCd 3HaAYMTENbHO MeXay
coptamu (8 - 10%) [6]. ComepxaHne aHTUOKCMOAHTOB B NyKax
Takke 3aBucuT ot reHotuna [90]. KayecTBo nykoBuL onpene-
NsieTCA KaK reHeTu4YeckMMmn pakTopamm, Tak 1 0COOEHHOCTSIMU
B3aUMOJEWNCTBUSA MeXay FeHOTUMOM, OKpYXatlollen cpeson u
TexHonorven Bo3gensiBaHus. Tak, ocTpoTa nyka MoxeT ObiTb
dyHKUMEN Kak 0COBeHHOCTen copTa, Tak U TemnepaTypHbIMU
YCNOBMSIMM BblpallMBaHns, Tuna W NNOAOPOAMS MOYBblI U
[OCTynHOCTY BoAblI [6].

CvHTE3 U akkyMynupoBaHue hnaBOHOMAOB onpefenseTcs
KaK reHoTMNoOM, Tak MU 9K30reHHbIMU (hakTopamu, TakMMK Kak
WHTEHCUBHOCTb OCBELLEHWs, TemMnepaTypa, BNaXHOCTb U Tex-
Honorns Bo3genbiBaHusa [91,48]. OcobeHHO BaXHbIM Mpea-
CTaBnsieTCA BO3QENCTBUE CBETA Kak cTpecc dakropa, CTUMy-
nupytowero OnocMHTE3 BTOPUYHBIX MEeTabonMTOB BbICOKOM
aHTMokcuaaHTHon aktmeHocTu [91,92]. Ko n gp. [91] ycTaHo-
BWIT HaMbonNbLUNA NO UHTEHCUMBHOCTU ahdeKT ronyboro ceeta
(A=450 HM), 3HauUTENBHO YyBENUYMBAILLErO coaepaHue
KBEPLIETMHA BO BHYTPEHHMX YELUysIX W CHWXKAMOLLEro ero KOoH-
LueHTpaunio B Koxype. KpacHbii CBET MposBMSET Takyl Xe
CNocobHOCTb, HO MHTEHCUBHOCTb BO3AEWCTBUS 3HAYUTENBHO
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HWKe; Oenblii CBeT MokasbiBan MPOTMBOMOMOXKHBLIA 3dEKT,
BbI3bIBasi NPeANOYTUTENBHOE aKKyMynnpoBaHue KBepLeTuHa B
KOXYpe M CHWXaLEero ero KOHLEHTpauui BO BHYTPEHHUX
Yyewysx. Hambonbluee BANsIHUE Ha akKyMynupoBaHue KBepLe-
TUHa okasblBaeT Y®-cBeT, N 3TOT 3PIPEKT MOXHO UCMONb30-
BaTb ANSA perynvpoBaHusa HakonneHus raBoHONAOB B Iyke

BHellHMe dakTopbl BAUSIOT Takke Ha codepkaHue Cyxoro
BELLECTBA, YTO HEMOCPEACTBEHHO CBSI3aHO C TemnepaTypow
BblpawmBaHug [28]. Tak kpacHbI nyk TepseT 6onbLuUyo 4YacTb
CBOEW OKpacku Mpu HU3KMX TeMnepaTypax Bo3gyxa v NoyBbl 1
BblcOkoM BnaxHocTn [93]. O0wee coaep>xaHne BO4OPaACTBOPU-
MbIX COELVHEHWI 3HA4YMTENbHO BO3pacTaeT C yBeru4eHWeMm
BMaXXHOCTU MOYBbI, BO3MOXHO, 4YTOObI BOCMOSNHUTHL NOTPe6-
HOCTb KymnbTypbl K BOAE M MakCMMarbHO MCMONb30BaTb HYTPU-
€HTbl MpV ONTMMarnbHOW OOCTYNHOCTM BRaru MoyBbl, B TO
BPEMS Kak MPOTMBOMONIOXKHAsA 3aKOHOMEPHOCTb XapakTepHa
ans HakonneHust 6enka [94].

Abcopbuusa cepbl NMykamMm M COOTBETCTBEHHO WHTEHCUB-
HOCTb apomaTa fyKOBUL, YCUIMBAETCS C NOBbILLUEHNEM TEMIe-
paTypbl. B yactHocTu, cepa abcopbupyeTcs pacTeHussmMu B
BuAe cynbdaToB, KOTOPble BOCCTaHaBNUBAKTCS A0 LMCTEu-
Ha, UCMONb3YILLErocsi B CUHTE3€ METMOHUHA U TNyTaTuoHa,
yyacTBylwux B opmupoBaHun apomaTta [95]; Gonee Toro,
B3aMMOJENCTBME reHeTUYECKUX 0COBEHHOCTEN copTa N BHe-
CEeHUS cepbl MOXET 3HaYUTENbHO MOBMUATH Ha HaKoMneHue
caxapoB nykosuuamu. ObLiee cogepxaHne caxapoB B MyKO-
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ATPOXNMUA, ATPOMNMOYBOBEOEHUE, SALLNTA N KAPAHTUH PACTEHUA

heck for updates

BrnsHue obpaboTkm knybHen ™
npenapatom Xnopnpodam
Ha NEXKOCTb, BUoOXMMMYeckue
rnokasatenit U MPUroJHoOCTb
KapTodensi K nepepaboTke

PE3IOME

AktyanbHocTb. KapTodenb npefcraBnsier co6oii He TONbKO NONE3HENLNIA NPOAYKT NUTaHMS,
KaK B CbIpOM BUAE, TaK U B NPOAYKTaX ero nepepaboTku, HO elle ABNAETCA U LIEHHbIM TEXHU-
4YeCKUM CbIpbeM, B CBAI3N C YeM CYLIECTBYET He06X0AUMOCTb B YBENUYEHNN CPOKA XPaHEHUS
KnyGHel U coxpaHeHUsl X kayecTBa ANsA JarnbHelilen nepepaboTku Ha pasnuyHble BUALI Kap-
To(henenpoayKToB: Cyxue, 06KapeHHbIe, 3aMOPOXEHHbIE, KOHCEPBUPOBaHHBIE.

Matepuan u metoabl. AHanMTUYECKME UCCNeA0BaHMS NPOBOAUNM B MOYBEHHO-KIIMMATUYECKUX
ycnoBusax MockoBckoi obnacTv B nabopatopusix 3almThbl PacTEHWI, XpaHeHUsi U nepepabdoT-
Ku kaptodpens Ha 6aze PrBHY «®UL| kapTochens umenu A.T. Jlopxa» B COOTBETCTBUM C Ohu-
LManbHbIMK YTBEPXKAEHHLIMU MeToaukamu. O6paboTKy TOBapHbIX KNyOHel oCyLecTBNANM B
XpaHUnuLLe ¢ MCNoSIb30BaHUEM CreLMaibHOro TeMnepaTypHoro TymaHoo6pa3soBarensi.
PesynbTathl nccnegoBanus. Mo peaynbTatam NpoBeAEHHbLIX MCCNE[OBaHUN, LENbI0 KOTOPbIX
ObiNno BbIfBNEHWe HaubGonee 3dypeKTUBHOro npenapara-MHrMGMTOPa, 3hheKTUBHO COKpa-
LaroLwero notTepmn kKaptTodens npu xpaHeHU U odecneymBaroLLero Tpedyemoe ka4ecTBo Kny6-
Hel, npegHa3HAa4YeHHOro Ans NPOMbIWEHHOW nepepaboTku, NosiBMNach pearnibHasi BO3MOX-
HOCTb COXPaHUTb 6ONbLUYH YacTb NOMyYeHHOW NPOAYKLMUM B MeCTax NPOM3BOACTBA M N0 Mepe
Heo6XoAMMOCTU MOCTaBNATL B MECTa peanu3auuu, YTO CYLIECTBEHHO COKpallaeT MoTepu.
MpeactaBneHbl pesynbTathl 3addekTUBHOCTM 00paboTkm knyOGHen kapTodiensi copToB
BbiMnen, lpaHg ¥ Ypaua, 3anoXeHHbIX Ha XpaHeHMe, WMHIMOMTOPOM npopacTaHus
Xnopnpodam, no3BonuBLIEH CYLLECTBEHHO CHU3UTL €CTECTBEHHYHO YObINb Macchl, TEXHUYe-
CKMiA 0TX0A, aGCOMNTHYIO THUMb U POCTKM B MpoLecce ANUTeNbHOro xpaHeHus npu 8-9oC B
o6wem Ha 4,0%; 7,1% v 4,8%, COOTBETCTBEHHO, U ObINI0 00YCNOBNEHO MOJIHBIM UHIMGMpOBa-
HMeM npopacTaHus knyGHel, 3anoXeHHbIX Ha XxpaHeHue. B npouecce uccnegoBaHui BbisiBne-
Ha TeHAEHLMSA CHUKEHUS coAepXaHus B KIYOHAX K KOHLY neproaa XpaHeHUs pesyLmpyroLLnX
caxapoB (Ha ABYX M3 Tpex U3yvaembix cCOpToB CHIbkeHue coctasuno 0,18%). MpumeHenue
MHrMbuTopa npopacranus Xnopnpodam no3Bonuno nonyynTb Xpycrawmii kaptodenb 1 Kap-
Todhensb thpu Gonee BLICOKOro Ka4yecTBa.

KNKOYEBBIE C/TOBA:

KapTodenb, XxpaHeHUe, npopacTaHue, MHIMBUTOPLI pocTa, nepepaboTka

The effect of treatment of tubers with
Chlorprofam on the keeping quality,
biochemical parameters and suitability
of potatoes for processing

ABSTRACT

Relevance. Potatoes are not only the most useful food product, both in its raw form and in its
processed products, but they are also valuable technical raw materials, and therefore there is
a need to increase the shelf life of tubers and preserve their quality for further processing into
various types of potato products: dry, fried, frozen, canned.

Methods. Analytical studies were carried out in the soil and climatic conditions of the Moscow
region in the laboratories of plant protection, storage and processing of potatoes on the basis
of the Russian Potato Research Centre (RPRC) in accordance with officially approved methods.
The processing of commercial tubers was carried out in storage using a special temperature
misting agent Based on the results of the studies conducted, the purpose of which was to iden-
tify the most effective inhibitor drug that effectively reduces potato losses during storage and
ensures the required quality of tubers intended for industrial processing, it became possible to
save most of the products obtained at the production sites and, if necessary, supply to places
of sale, which significantly reduces losses.

Results. The results of the effectiveness of processing potato tubers of the Pennant, Grand and
Luck varieties stored with the germination inhibitor Chlorprofam, which significantly reduced
the natural loss of weight, technical waste, absolute rot and sprouts during long-term storage
at 8-9 °C by a total of 4.0%; 7.1% and 4.8%, respectively, and was due to complete inhibition of
germination of tubers stored. The research revealed a tendency to decrease the content of
reducing sugars in tubers by the end of the storage period (in two of the three studied varieties,
the decrease was 0.18%). The use of the Chlorprofam germination inhibitor made it possible to
obtain crispy potatoes and French fries of higher quality.

KEYWORDS:

potatoes, storage, germination, growth inhibitors, processing
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BBepeHune

KapTquenb npeacTaBnsieT coboi He TOSIbKO Mones-
HerLwnn NPOAYKT NNTaHWUS, Kak B CbIPOM BUAE, TaK 1
B NPOAYKTax ero nepepaboTkn, HO eLle SBNSeTcs U LeH-
HbIM TEXHUYECKNM CbipbeM [1pn Hanuynmn celpbeBoli 6as3bl
npoLLecc ero nepepaboTky MOXET ObITb PACTSHYT Ha NPO-
OOJKUTENbHBLIM Nepuon BpeMeHu. [na obecnevyeHus
COXPaHHOCTU CBexeybpaHHbIX KNybHen kaptodens u
HefonyLleHNss MpopacTaHusa gaxe npu B6naronpusTHbIX
019 pOCTa YCNOBUSIX BaXKHO 06ecneyunTb KiyoHam onpene-
JIEHHbI Nepuoa, Nokosa. B coCTosHMM NOKOS MpoMcXoauT
TOPMOXEHME BCEX METADOIMYECKMX NMPOLLECCOB B XMBbIX
opraHmamax, 4to 4aeT BO3MOXHOCTb MM COXPaHUTb XN3HE-
CNOCOBHOCTL B HEGNaronpuaTHbIX ycnosusx. [1, 2, 3]. Mpwu
3TOM Pa3NnyaloT eCTECTBEHHbIN (FYOOKNIA) M CMEHSIIOLLNIA
€ro BblHYXAEHHbI nokon [4]. Mpun BbIHYXOEHHOM MOKOEe
POCT OTCYTCTBYET TOJIbKO B TOM Clly4ae, ecnv HeT 6naro-
MPUATHBIX YCNOBUA N Hero. Npu BO3HUKHOBEHUN 3TUX
YCNOBUIM B KNYOHAX HAYMHAOT MPOUCXOAUTb CIIOXHbIE
dN3nonoro-6MoxMMmyeckme npoLecchl, crnocobCTByio-
LMe pa3BUTUIO B Hacbinu kapTodensa pasnnyHbix NaToreH-
HbIX MUKPOOPraHn3mMoB. B cuny aToro B npouecce xpaHe-
HUS M3MEHSIETCH XUMUYECKUIA COCTaB KJIyOHEel, ra3oBbii
COCTaB cpenbl 1 OTHOCUTENbHAA BNaXHOCTb BO34yxa, BO3-
MOXHO MOpaxeHue knyoHel BonesHaMn B BUOE CYXUX U

MOKPBIX THUNEN.

KnybHn oTOenbHbIX COPTOB C KOPOTKUM MEPUOLOM
NnoKosi HEPEAKO HaYyMHAIOT npopacTaTb yXe B Aekabpe —
fiHBape Mecsuax, 4TO CHMXAeT KayeCTBO kapTtodens u
NoBbILLAET MOTEPU, YXYOLIATCA MNOTPebuTensckmue unm
CEMEHHbIE N MOCEBHbIE NMOKa3aTenM NocagoyHOro mate-
pvana u, kak CnefacTBue, CHUXAETCS Ka4yeCTBO Nocaakm u
ypOXanHOCTb. HO 0cOBEHHO BaXXHO COXPaHUTb KayecTBO
KnyoHel kapTodens, npegHa3HaYeHHbIX AN ANUTENBHOTO
XPaHeH1s C Lenbio AalnbHelLwer NPoOMBbILLNEHHON nepepa-
60TKKN, roe TpebyeTca cBos cneundurka, CBI3aHHasa C Tex-
Honorvemn npomssoacTea [4,5,6].

B nocnepnHee Bpems 06bEMBbI Takoro kaptodensa B PO
3HAYNTENBHO BO3pPOCAU. BbipabaTbiBaembli B HACTOSILLEE
Bpems B Poccun 1 3a pybexxoM accopTUMEHT kapTodene-
NPOAYKTOB BECbMA Pa3HOOOpa3eH 1 YyCIOBHO OENNTCS Ha
cneayoume BUabl: CyLleHble NPpoayKThbl (Cyxoe kapTodenb-
HOE MNiope B BUAE KPYNKW, XNIOMbEB, FPaHya 1 NOPOLLKa, a
Takke kaptodenb CylweHbll (pe3aHblin), Kpekepbl (nony-
dabpukar); obxapeHHble NMPoAyKThbl (XPYCTALLMIA KapTo-
denb, Nony4yaemMblin N3 CBEXUX ChIPbIX KIYOHEN, O4nLLEH-
HbIX N Hape3aHHbIX Ha NenecTKn; YUMCbl, N3rOTOBSIEMbIE
13 CyxX0ro kapTodenbHOro niope, a Takxke XBOPOCT, Nasnoy-
KW, CHeKW, ppn); 3aMOPOXEHHbIE NMPOAYKTbI (FAPHUPHbIN
kapTodenb (06XapeHHbIi U HE 0OXapPEHHbIN), BUTOYKN,
KOTNETbI, KMEUKN, BAPEHUKMN, MONOJO0N KapTodenb, dop-
MOBaHHbIE Nano4vkn); KOHCEPBUPOBAHHbIE MPOAYKTLI (Kap-
Todenb HatypanbHbii — nonydadbpukar, nonydabpukaT B
BUAE CTPYXKW WM KalLKW, KOHLEHTPAT KBACHOIro cycna);
KOHLEeHTpaTbl (Cyxue CMecu Ons NPUroTOBMEHUS CYMOB,
neneLlek, Knewek, NMpoXKOoB, 3anekaHok). B cBa3u ¢ Tem,
Ha Kakue BuObl MPOAYKTOB nepepaboTky npeaHasHauveH
CcBeXui kaptodenb, YCNOBUS €ro XxpaHeHus 6yayT pasnuny-
HbIMK. KpalHe BaxHO 06ecneynTb He TONbKO ero CoOXpaH-
HOCTb OT MaTOreHHOW MWUKPOOMOTHLI, HO U HEe OOMNYCTUTb
npexaeBpeMEHHOr0 npopacTaHus.

MpopacTaHne 3anyckaeT CloXHble BuoxmmMmmuyeckmne
npouecchl, B peadynbTate KOTOPbIX KIyOHU kapTodens
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TEPSIOT PAL CBOMX NOTPEOUTENLCKMX KayecTB. CHUXEHME
BINSHUS OTpULLATENbHBIX GAKTOPOB Ha XPaHALLMIACS Kap-
Todenb, obecnevyeHne BbICOKOro kayecTBa KJlyoHel 1 npo-
[YKTOB ero nepepaboTku, CBEAEHME 00 MUHMMYMA NOTEPb
— OCHOBHas 3a4a4a COBPEMEHHbIX TEXHONOMMIA OJINTENbHO-
ro XpaHeHus.

PeaynbTaT XpaHeHus 3aBUCUT OT MHOruMx akTOpoB:
copTa, TEXHONIOrMU U YCNIOBUIA BbipallvBaHus, YOOPKU 1
nocneybopoyHon [opaboTku KNyOHE U ux 3arpy3ku B
XpaHWULLEe, a Takxke OT cnocoda 1 MecTa XpaHeHUs!, KOH-
CTPYKLMN XPaHWUNLLA, CUCTEMbI KOHTPOJIS U YNpaBieHus
TEMNepaTypHO-BIXKHOCTHBIMU PEXUMaMN B HACbIMN Kap-
Todens n B NOMELLEHNN C Y4ETOM cneumdurnyecknx ycno-
BUM PasnnyHbIX KNumatundeckmx 3oH [7,8]. B nocnegHee
pecarnneTne OOCTUTHYTbl 3aMETHbIE yCMNexn B OpraHm3a-
UMM XpaHeHus kapTtodens, OogHaKO NoTepu BCE eLwe
OCTalTCH 4OCTATOYHO HONBLUNMMK 1 KQYECTBO KIyOHEN Npu
9TOM OCTaeTCs HEBLICOKMM.

C y4eTOM MMEILLMXCS COBPEMEHHbIX NPEeACTaBNEHUN O
drN3noNoro-bMoxMMmYecknx npoueccax, NPONCXoasLLmX B
KNyBGHAX Ha NPOTSXEHUMM BCEro nepuoja XpaHeHus,
HeoOX0AMMO BHEAPSATL OONee CoBepLUEHHbIE MeTOObI Xpa-
HEeHWNs, OCHOBaHHbIE Ha MCMONIb30BAaHUN aKTUBHOWM BEHTU-
NAuMM C NPUMEHEHMEM aBTOMATUYECKOrO YMNpaBfieHMs,
dU3N0N0OrM4eckn akTMBHBLIX BELLECTB U T.A. Xopolwwue
pe3ynbTaTbl nokasana obpaboTka kapTodens nepen
3aKaKoM Ha XPaHEHWE NMIMYIbCHBbIM 3N1EKTPOMArHUTHLIM
rnonem. NonoxmnTenbHOE BANSHNE Ha JIEXKOCTb kKapTodens
oKasblBaeT Takxke 06paboTka KnybHel npm 3arpy3ke B xpa-
HUNUWE BMONOrMYECKMMUN U XUMUYECKMUN 3ALLUTHO-CTU-
mMynupytowmmm cpeactesamn (3CC) [6].

BaxeH elwe oauH acnekT xpaHeHus kapTodens, kacato-
LpMncs matepuana, KoTopbli noeT Ha NpomMnepepadoTKy:
yuncel, Gpu, XxpycTawmi kaptodpens n 1.4. C uenbio 4ocTu-
XEeHNss HeobXOAMMOro KavyecTBa MOSIyYEHHOM NMPOAYKLUMM
KNyOHM HEOBXOAMMO XPaHUTbL NPU COBMIOAEHMN TEMMNEpPa-
Typbl 8-100C, 4TOObLI Kpaxman He NpeBpaLlancsa B caxapa.
JIMwb 04eHb HEe3HAYUTENbHOE KOIMYEeCTBO COPTOB COXpPa-
HSIET CBOIO CTPYKTYPY Npu Temnepartype xpaHeHus 8-90C.

B 3aBucMmMOCTM OT crieundurnyecknx pexmmMoB XpaHe-
HUA kapTodena u C uenbio YAJMHEHUS €CTECTBEHHOrO
nepuopa rnokos knyoHewr, npefHa3HayYeHHbIX o pas-
JINYHBIX BUAOB MPOMBbILLIEHHOM NepepaboTKn U XpaHs-
LLLerocs npv NoBbILLEHHOW TeMNepaType unu s BECEH-
He-neTHero notpebneHus, kKNyb6HM obpabaTbiBalOT Mnpe-
napatamu — nHrubuTopamMm pocTa, NOAABASIOWMMU NX
npopacTtaHue, Hanpumep, XapeecTt-Makc, P, 624 r/n (10-
20 mn/T); Cnpayt-cton, 500 mn/n (1 mn/10 n BOAbI, B
HacTogLee BpeMsa ncknyeH n3 Cnmcka nectmumnoos v
arpoxmmunkatoB) wnn Cnag-Hwuk, P, 500 r/n (24 mn/T),
OENCTBYIOLLMM  BELWECTBOM  KOTOPbIX  sBRAseTCH
Xnopnpodam. O6paboTky MMM NPOBOASAT OCEHbLIO B
3aBMCUMOCTM OT Mepuopa NOoKos copTa npu 3aknagke
kaptodensa Ha xpaHeHue. [NpuMeHeHne WHrMoUTopPOB
COXpaHseT KayecTBO KNyOHer kaptodens n ynydwiaer
LBET roTOBOro Npoaykra npu nepepaboTke B BECEHHEE
n netHee Bpems. [locne o6paboTkm MmMu kKapTodens,
Ha4YMHAEeTCa UHIMOMPOBaHME (3aMenfieHne) AeNeHus n
pocTa pacTuTenbHbIX knetok. OgHa o6paboTka No3BO-
naet obecneyntb xpaHeHue oo 10 mecsaueB. Huskue
[,03bl MpenapaToB HE NPeaOoXPaHSAIOT NOMHOCTbLIO KNyOHN
OT NpPOpacTaHuns, 4TO yXyAlaeT Ka4eCTBO, KaKk CBEXEero
kapTtodens, Tak 1 NPOAyKTa N3 Hero.
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MaTtepuan n meToguka ucciefoBaHuin

B TeueHue pagma neTt coTpygHukamum nadopartopuii
3aLMTbl pacTeHuin n xpaHeHns ArbHY «dUL, kapTodens
mmeHn A.l'. Jlopxa» (I nmoYBEHHO-KNMMaTU4eckas 30Ha,
MockoBckasi obnacTb, r.o. Jllobepubl, a.n. Kpackoso) npo-
BOOWNCH CreumanbHble UCCNenoBaHus, LEeNbio KOTOPbIX
Oblno onpeneneHne Handonee adpdeKTMBHOIO Npenapara-
VHIMOUTOPA, YMEHbLUAIOLWEro NoTepU kapTodens npu xpa-
HeHUN 1 obecrnedmnBalrolLlero TpedbyemMoe KavyecTBO KJyo-
Hen kapTtodens, npegHasHa4YeHHoro s NPOMbILLSIEHHOMN
nepepaboTtkn. B 2022-2023 rr. npoBoaunachb OLEHKa
addekTMBHOCTN npenapaTta Xnopnpodam (perynarop
pocTta, Aa.B. xnopnpodam, 500 r/n; npenapatmBHas
dopma: pacteop (P).

O6paboTKy TOBaPHbIX KTyOHEN OCYLLLECTBASANN B XPaHU-
JILLLE C UCMOJIb30BAHMEM CMELMANbHOr0o TEMMNEpPaTypHOro
TymaHoo6pasoBaTtens (puc. 1) no cneayouleli cxeme:

1. KoHTposnb, 6e3 06paboTku.

2. Xnopnpodam. O6paboTka TOBapHbIX KIyOHEN B xpa-
HUAWLLE C UCMONIb30BAaHMEM TEMMEPATYPHOro TyMaHoob-
pasoBartens: 1-a — npu 3aknagke Ha XxpaHeHue (ogHoOKpaT-
HO), pacxopn npenapara — 24 mn/T n ganee 4 pasa c HTep-
Baniom 30 gHelr, pacxopn npenapata — 16 mn/T. O6wmii
nepuoa XpaHeH1s COCTaBNSET 8 MeCSLIEB.

ATPOXNMUA, ATPOMNMOYBOBEOEHUE, SALLNTA N KAPAHTUH PACTEHUA

KpaTtkas xapaktepucTuka YC/NIOBUA MNpOBeAEeHUs
UCNbITAHUA: NOC/Ee 3aKkaZiku BapMaHTOB B kapTodenexpa-
HUNMLLLE TemnepaTtypa CoCcTaBfsifia B CEHTA6pe-oKTabpe
(neyebHbIn Nnepuon) 13...14°C, B Hosi6pe 10°C, ¢ aekabps
no mapt ot 1,5 no 4°C, B anpene - ot 4 0o 6°C, a B octanb-
HoM nepuop, —5...7°C.

OTHOCKTENbHAsA BNaXHOCTb Bo3ayxa (%) — 80,0.

Mcnonb3oBanu knybHu coptoB Beimnen, paHa (cpean-
Hecnenble) n Yoada (paHHWN).

Macca KOHTPOSIbHOM M OMbITHBIX MApPTUI  CcocTaBnasana
no 500 «kr knybHel nNpoaoOBONILCTBEHHOW pakuum.
[MOBTOPHOCTbL B ONbITE — OIHOKPAaTHas.

OT160p Npob Ana GpuMTONaTONOrMYECKOro aHanmaa npo-
BOAMN Nepen KaxabiM NpUMeHeHeM npenapara u yepes
20 poHeli nocne nocnenHer o6paboTkn. Bce npoBoanmMble
nccneooBaHUs OCYLLECTBAS/IM B COOTBETCTBUW C aBTO-
PCKUMU MeTOOMKaMM CneumanmcToB nHctutyTa [9,10,11].
AHanuTuyeckme UccneaoBaHus BbINOMHANM B naboparto-
puUsX XpaHeHus 1 nepepaboTkn kapTodens, arpoxmmum un
onoxummn PIreHy «PULL kapTodena nmenun A.l'. Jlopxa».

Pe3ynbTatbl 1 006CyXaeHune
B pesynbraTe NpoBefeHHbIX B MEPUOL XPAHEHUS UCChe-
NOBaHWI ycTaHOBJMIEHO, YTO 06paboTKa KNybHel kapTode-

Tabnuya 1. BnusiHue o6pabomku XnopnpogamMomM Ha momepu Kapmocghesisi  3agucumMocmu om copma
3a 8 mecsiyes xpaHeHus1 npu memnepamype 8-90 C (ceHms6pb-anperib)
Table 1. Effect of Chlorpropham treatment on potato losses depending on the variety f
or 8 months of storage at a temperature of 8-9 ° C (September-April)

MoTepH BT 4.,%
(LT E[ECT Bcero,% ecTecTBeHHas abcontTHanA TeXHUYECKUN G,
y6binb Macchbl rHUNb oTxon p
KOHTPOIb 15,0 114 0,3 1,7 1,7
Bbimnen
xnopnpocam 11,0 10,6 0,0 0,4 0,0
KOHTpOJb 15,7 12,9 0,0 0,0 2,8
IpaHg
xnopnpodam 8,6 7,7 0,3 0,7 0,0
KOHTpOIb 13,0 10,4 0,0 0,1 2,5
Ypaua
xnopnpodam 8,2 7,6 0,2 0,4 0,0
HCPgs5 copt 0,7
HCPy5 BapuaHT 06paboTku 0,8

Puc. 1. TymaHoo6pa3oeamesib Onsi o6pabomku Kiy6Hel
Fig. 1. Fogger for processing tubers

na coptoB Beimnen, paHo v Ypadya npenapatom
Xnopnpodam cnocobcTBOBana CHUXEHUIO BENUYUHDI
o6LWKX NoTepb NpU ANUTENbHOM XpaHeHuun (8-9°C) cooT-
BeTcTBeHHO Ha 4,0 %, 7,1 % 1 4,8 % (tabn. 1).

CHuxeHne obLLuMX NoTepb MO CPaABHEHWUIO C KOHTPONEM
Ha Bcex Tpex coptax Beimnen, NpaHa n Yaada, 3agencTBo-
BaHHbIX B XO[le UccneaoBaHuin, 66110 06ycnoBneHo, rna.-
HbiM 06pa3oM, MHIIMOGMPOBAHMEM MPOPACTaAHUSA 3a/10XeH-
HbIX Ha XpaHeHwe KnybHel, COOTBETCTBEHHO, Ha 1,7%,
2,8% n 2,5%, 1, COMNPSXKEHHbIM C 3TUM, YMEHbLLUEHNEM
BENIMYNHBI €CTECTBEHHOM YybbiNn Macchl Ha 0,8%, 5,2% n
2,8% no cpaBHEHUIO C KOHTponewm (puc. 2,3).

O6paboTkm npenapatomMm Xnoprnpodam He okasanu
CYLLLECTBEHHOr 0 BIUSIHUS Ha BENMYKMHY NnokasaTene abco-
NOTHOM FHUN N TEXHMYECKOro oTxoaa. PasHuua no atum
rnokasaTensm no CPpaBHEHMIO C KOHTPOJIEM Koniebanachk Ha
ypoBHe 0,2-1,3%.

B cBS13M ¢ aKTMBHbBIM HapacTaHMeM NMpPou3BOACTBa NpPo-
oykuun n3 kaptodensa B mupe, B Poccum B nocnegHee
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necatuneTne oboCTpunack HEOOXOAMMOCTb YBENNYEHUS
MOLLLHOCTeN nepepaboTkn KapTodens pasnmyHbiX BUOOB.
nybokas nepepaboTka kapTodens — Ooporoii 6usHec,
Tpebyouwmin GopMMPOBaHUS KayeCTBEHHOW CbipbeBOM
©6a3sbl 1 BbICOKMX CTaHAAPTOB. [103TOMY BaxHO LieneBoe
NPOM3BOACTBO Chipbs. Tak, A nepepaboTknm Ha YUNChbl
HY>XEH KOHKPETHbI Kanubp KnyOHel ¢ onpenenéHHbIM
coaepXxaHmem Kkpaxmana, Cyxux BewecTB (He meHee 20%)
n caxapoB (He 6onee 0,4%), a nna dpu BaxHa elle w
dopma knybHei [12]. TyTeM MHOrOYMCNEHHbIX UCcneno-
BaHMI [0Ka3aHO, YTO Ka4eCTBO 06XapeHHbIX kapTodene-
= NPOAYKTOB (XpyCTAwwmin kapTodenb, dpu) B NEPBYIO OYe-
Puc.2. Kny6Hu cop Iy paHdBKOHn:l;)OﬂbHOM eapuaHme PeAb 3aBUCUT OT COAEPXaHMA B KIYGHAX PeayLmpyioLmx
Fig. 2. Tubers of the Grand variety in the control variant caxapoB, NMpW YBeNMYEeHUM YPOBHS KOTOPLIX NpU obxapu-
¥ . by T BaHUKM pacTeT PUCK NOJy4eHNss KOHEYHOro NpoaykTa 6onee
TEMHOrO LBETa, 4TO HexenatenbHO.

PeaynbTaTbl aHanmMa3a OMOXMMMUYECKMX MokasaTenen
KNyOHel BbISBUAM MaTeMaTUYECKN JOCTOBEPHYIO TEHOEH-
LMIO K CHUXEHWUIO COAEPXaHUS PenyLMpYOLWLmMX caxapoB
Ha copTax paHa n Ypava Ha 0,18%. OpgHako Ha copTte
BbimMnen aToT nokasaTenb, HanpoTuB, yBenuyuncs Ha 0,2%
(Tabn. 2).

O6paboTka npenapaTtomMm Xnoprnpodam He okaszana
CYLLLIECTBEHHOIO BAMSGHUSA HA COAEPXaHMe CyxOro Belle-
CTBa M Kpaxmana. 3Ha4yeHnqa 3TUX nokasartenen onpeae-
_ NANNCb COPTOBBLIMU OCODEHHOCTAMU KapTodens n Haxo-

Puc. 3. BHewHuti 6ud kiy6Heli kapmogens ounucb B npepgenax 24,0-24,2 % Ha copte Bbimnen,

copma paHd nocne npumeHeHusi Xnopnpoghama 25,0-25,3% Ha copte paHg, n 20,1-20,9 % Ha copTe
Fig. 3. Appearance of Grand potato tubers Ypnaua.
after application of Chlorpropham

Tabnuya 2. BnusiHue o6pa6omku Xnopnpogamom Ha 6uoxumuydeckue nokazamenu kiny6Hel
Ppa3uYHbIX copmoe kapmodgbesisi (OKoHYaHue nepuoda xpaHeHusi)
Table 2. Effect of Chlorpropham treatment on biochemical parameters of tubers
of different potato varieties (end of storage period)

Cyxoe Penyuupytoune
Coprt BapuaHT BewWwecTso, % Kpaxman, % caxapa, %
KOHTpOnb 24,2 18,5 0,84
Bbimnen
xnopnpodam 24,0 15,5 1,04
KOHTpOnb 25,0 19,3 0,70
paHg
xnopnpodam 25,3 19,5 0,52
KOHTpOnNb 20,9 15,2 1,29
Ypaua
xnopnpodam 20,1 14,3 1,11
HCPys5 copt 0,5 0,5 0,10
HCPys5 BapuaHT 06paboTku 0,9 0,9 0,12
Tabnuya 3. BnusiHue o6pabomku XnopnpogamMom Ha ka4ecmeo o6xapeHHbIX kapmoghenenpodykmoe
(memnepamypa xpaHeHusi 8...9°C (koHey mpembeli dekadbl Masi)
Table 3. Effect of Chlorpropham treatment on the quality of fried potato products
(storage temperature 8...9°C (end of the third ten-day period of May)
XpycTawmun kaptodenn Kaptodenb cdpu
CopT BapuaHT
uBeT KOHCUCTEHUus uBeT KOHCUCTEHUusA
KOHTpOnb 5,0 6,0 5,0 6,0
Bbimnen
xnopnpodam 4,0 5,0 5,0 6,0
KOHTpOnb 5,0 6,0 5,0 6,0
paHg
xnopnpocam 7,0 8,0 6,0 8,0
KOHTpOnb 3,0 4,0 4,0 5,0
Ypaua
Xnopnpodam 5,0 6,0 5,0 6,0

lNpumevaHne. OueHka rno 9-6as1/ibHOM OLEHOYHOU Lukasne: 1- Hu3wmni 6asul; 6- rpaHviua yaoBJ/1eTBOPUTESIbHOIO Kave-
cTBa; 9- BbicLumii 6asi.
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Taknm 006pasoM, B HalIMX UCCNEeAOBaHUSX TOMbKO Ha
copTe ['panp copepxaHre penyumpyloLmx caxapos 6biio
©1113KO K BblLleykadaHHOMY HopmaTtumBy (0,70% B KOHTpone
n 0,52% Ha BapuaHTe C NpuMeHeHmem Xnopnpodama),
YTO MO3BOJIAJIO MOMYYUTb KOHEYHbI MPOAYKT AOCTATOYHO
BbICOKOIO kayecTBa. Ha copTax Beimnen v Yaaya, kak KOHT-
ponbHbIE, Tak 1 BapuaHTbl ¢ 06paboTKOM, HE COOTBETCTBO-
Ba/IM MO UBETY MUHUMA/bHLIM TPEOOBAHUAM, T.€. MUHU-
MyM LIecTn 6annam (tabn. 3).

Hanbonee addPpekTMBHO CHUXEHME coaepXaHusa peny-
LMPYIOLLMX CaxapoB OTPa3nIoCh Ha Ka4eCTBE XPYCTSLLEro
kapTodens. MNokasaTens LBeTa B BapuaHTe ¢ 06paboTKoM
npenapatomMm Xnopnpodam 6bin1 Ha 2 6anna Bbille Mo
CPaBHEHUIO C KOHTPOJIEM.

BbiBOAbI

Takum ob6pasom, obpaboTka knybHel npenapaTtom
Xnopnpodam Ha copTax kapTtodenda Beimnen, 'paHg n
Ypaya cnoco6cTBOBana CyLWECTBEHHOMY CHUXEHUIO
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noTepb B Nepuog ANMTeNbHOro xpaHeHus npu 8-9°C Ha
4,0%; 7,1% un 4,8% cooTtBeTcTBEeHHO. OBYyCnoOBNEHO
3TO ObII0 32 CYET NOJIHOr0 MHIrMBUpoBaHUA NpopacTa-
HUS kNybOHen. B npouecce nccnenoBaHUin BbiiBlEeHaA
TEHAEHUMS CHUXEHUS COAEPXaHUSA B KIYOHAX K KOHLY
nepnoga XpaHeHusa peayLmpylowmx caxapos (Ha AByX
M3 Tpex M3y4yaeMblXx COPTOB CHUXEHME COCTaBUIO
0,18%). [MpumeHeHMe wnHrMbmUTOpa npopacTaHus
Xnopnpodam NO3BOANAO MOMAYYUTb XPYCTALLNA KapTO-
denb n ppn 6onee BbICOKOrO KayecTBa Npu BECEHHEM
cpoke nepepaboTkn knyoHen kaptodens (Ha 1-2
6anna no nokasaTenio uBeTa). Pacnonaras coBpemMeH-
HbIMWU TEXHWYECKUMMU CPEeAcTBaMU U TEXHONOrMaMMU,
MOXHO 06ecneynTb MUHUMaNbHbIE NOTEPU KapTodens
M BbICOKYIO COXPaHHOCTb MOTPEOUTENBCKUX KA4yecTB
KNyOHEen, npeaHas3Ha4YeHHbIX Oaa nepepaboTkn ¢ BO3-
MOXHOW NPOJIOHraumen nepnoga oanTenbHOro XxpaHe-
HUA COPTOB Kaptodens pasnmMyHbiXx CPOKOB CO3pEeBa-
HUS.
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OpuHuoBCKWIA palioH, AxTyansHocTk. B 3MMHMII neproa k Haubonee NonesHLIM OBOWAM ANA YenoBeka OTHOCUTCS

n. BHANCCOK,yn. CenexuvionHas, 414 Hag3eMHas mMacca nyka penyatoro. Kak BLIrOHOYHas 3eneHHas KynbTypa NyK penyaThliii Xapak-
Tepu3yeTcs BbICOKOI YPOXaHOCTLIO, CKOpocnenocTbio, obnagaet HeobxoAMMbIMM Ans non-
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BelecTBamu U T.A4. Lienbio Hawmx nccnenoBaHuil 66110 OLIEHNUTb Ka4ecTBO NUCTLEB Nyka pen-
Binad agmopos: Monuarosa AB., Kpusenkos J1.B..  yaroro u nyka wanota cenekunu ®FEHY ®HLIO npy BLIroHKe Nnyka-BbIGOPKa B 3UMHe-BECEH-
KOHUenTyanusauua, MetToaonorusa, nposeaeHue uccre- HUN nepvoga.
AOBAHNA, aHanM3 AaHHbIX, CO3HaHMe pykonucn v €e  Matepuan v Metoguka. MaTepuanom Ans uccrnenoBaHUs MOCHYXUMM copTa Nyka penvaToro
penaktvposanve. bapavosa EB., lesuerko TE,  cepexuymn ®rEHY ®HLIO 3onoTHuuok, YepHbiit npuHL, MaukoBckuii 300, Pozapuo, CiyTHUK 1
Benoycos [.C.: pecypcel, MpoBeAeHne WCcreosakns,  pyk wanot copt Kackaa. BbIroHKy Ha 3enieHb NPOBOAMNM B YCIOBUAX OCTEKNEHHOM 3UMHEN

BIREITYE) ARG CORRELTIS DO DTROnE, Tennuubl B (heBpane B paccagHbIX fWMKAaX C TOP(HOrpyHTOM «MOCTOBbIM» MeTogom. Ons

BbICafKN MCNONb30Banu Nyk-Bbioopok dpakumm 22,1-40,0 mm. NpoBeaeHbI U3MepeHns copep-
Kondpnukm urmepecoe. AeTops! sasensior aHUsi CYXOro BelecTBa, aCKOPGUHOBOW KUCNOTbI, CyMMapHOro cogepXaHus BOAopacTBopH-
06 OTCYTCTBUM KOHCPNIWKTA MHTEpeCos. MbIX aHTUOKCWMAAHTOB M aHTMOKCMAAHTOB B CMMPTOBOM 3KCTPAKTE, NONM(EHONOB B NYKOBU-

Lax ¥ hOTOCMHTETUYECKUX NUTMEHTOR B IUCTLAX NlyKa PenyaToro v wanora.
Ans yumuposanus: Mon.ariosa AB., Kpuserkos 1B, peaynprarhl. KavecTBeHHBIN aHanus NPoayKLMM Ha cogepXaHue B Heil CyXOro BelLecTBa,
e . AC.  moHocaxapoB, cymMMbl BOROPACTBOPUMBIX aHTMOKCHAAHTOB, aCKOPBMHOBOM KMCTOTHI NOKa-
Buoxumqeckuit coctas flyka PEnatoro v Wwanota M 33, 4o MakcUManbHoe coaepxaHue GMOXMMMYECKME BeUEeCTB OTMEYEHO B NUCTLSAX NyKa
BITOHKE B SuMHe-BeceHHMi nepuod. Osou POCCUL. \anota 1 npesbiwano Apyrue obpasubl B 1,3-2 pasa. Copepxanme NonudeHoNnoB 1 CyMMbI
2025,(2):87-95. aHTUOKCMAAHTOB B CIMPTOBOM 3KCTPaKTe, a Takke KONMYeCTBO hOTOCUHTETUYECKNX MUIMEH-
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BBepgeHue

pyrnorognyHoe obecrneyeHne HacerneHusi CBEXUMU OBO-

LaMM UMEET BaXKHOe 3HayeHve AOns 300pOBbsl NHOAEN.
BBuay cnoxHbIx KMMMaTnyecknx ycnosuii Poccum, koraa Bonpoc
nony4eHns CBeXen NpoayKumm CTOUT 0COOEHHO OCTPO, B OCEHHE-
3UMHE-BECEHHUIN Meproj LUMPOKO MCMOMb3yeTCs 3alUMLLEHHBIN
rPYHT. 3ereHHble OBOLLY, BbIPALLEHHbIE B YCIMOBUSIX 3aLLMULLEHHO-
ro rpyHTe B TOT neprof, HeobXxoaumbl Anst NONIHOLEHHOTO nNuTa-
HWUS1 NIoaen, T. K. coaepxaT BUTaMUHbI, OpraHnyYeckne KUCnoThbl,
MUHeparbHble BewecTBa U T.4. B 3umHuin nepuog k Havbonee
nonesHbIM OBOLLAM Afsi YeroBeka OTHOCUTCA WM HagleMHas
mMacca nyka penyaToro. 3enéHbii nyk BbIpallyBaloT Kak B OTKPbI-
TOM, Tak 1 3aLUMLLEHHOM rPYHTE B BECEHHUI, NO3OHUA OCEHHWUI U
3uMHUIA nepuoppl. Kak BbIrOHOYHas 3eneHHas KynbTypa fnyk pen-
YaTbll XapakTepu3yeTCs BbICOKOW YpPOXaNHOCTbIO M cKopocrne-
nocTbto. 3enéHble NNCTbA Nnyka penyartoro coaepxat o 30 Mr%
ackopOUHOBON KUCIOThI, 6eTa-kapoTuH — 2 Mr%, BUTaMUHbI B
(0,02), B2 (0,1), PP (0,3), acompHble Macna, npugarolime myky
cneuunduyeckuii BKyC 1 3anax, a Takke uToHUMAbI, 00ycrnoBnu-
Bawlme ero GakTepuunaHble CBOWMCTBA. OHepreTnyeckas LieH-
HocTb 19-22 Kkan Ha 100 r npogykta [1, 2].

Mpw BbIrOHKE 3€MEHOrO fNyKa UCMONb3YHT, Kak NpaBuIio, Nnyk-
BbIOOPOK MHOro3a4yaTKoBbIX COPTOB C Y4YeTOM Mepuoja ero
nokos, a Takke nyk warnor [1, 3, 4, 5, 6]. Jlyk-BeiGopok nomny4yatoT
nytem otbopa Menkon pakuum nNpu TOBapHOM BbIpaLLBaHUN
niyka penyartoro Ha nykoBuuy, oTbopa KpynHou dpakuum npu
BbIpaLLMBaHUN NyKa CEBKa W NMyTeM BbiCeBa CEMsIH ¢ HopmoW 30-
40 «r/ra. MMpurogHoCTb AN BbIFOHKM 3aBUMCUT OT COPTOBbIX
CBOWNCTB BblbOpKa.

C yBenuyeHneM pasmepa nocagoyHoro martepuana abco-
TNIOTHBIN YpoXKaln 3eNEHOr0 Nyka yBeNnnyYnBaeTcs, B TO BpEMSI Kak
OTHOCUTESbHBIN YpoXan cHuxkaeTcs [1].

[ns BblpalwuBaHMs UCMONb3YHTCS pasnuyHble ferkve no
cocTaBy cybcTparsl [7].

LLInpoko M3BECTHO, YTO COPTOBblE OCOOEHHOCTU OKa3biBaKT
3HAYMTENbHOE BIMSHWE Ha MNPOSIBNIEHME Pa3NNYHbIX XO35IM-
CTBEHHO LEHHbIX MPU3HAKOB W HaKomfeHue 6uonornyeckn
aKkTMBHbIX BellecTB [8, 9]. OueHka M BblAeneHne copToB, a
Takke co3gaHne COpTOB U rMOpUAOB C 3aJaHHLIMU CBOMCTBAMMU
SABMSIOTCS BaXXHOMW 3agadven ansa cenekumoHepos [10].

Psn 0630poB MOCBALEH MPOM3BOACTBY WM UCMONb30BaHMIO
NYKOBbIX KyNbTyp CO MHOTMMW acrieKTamy Haykv O pacTeHUsiX,
nexaluyMy B OCHOBE TEXHOMOMMIA MX NPOM3BOACTBA U XpaHEHWs,
a TakKe CTPYKType pacTeHuIn, reHeTUke 1 cenekumm, usmonormm
pocTa 1 pasBuUTUSs, BpeauTensam M 0onesHaM, arpoHOMUM Mpo-
W3BOACTBA, XpaHeHuo nocne cbopa ypoxas u buoxmmmnm BKyca,
yrmeBoAdOB U LiBETa NP XpaHEHUW, a Takke TOMY, Kak 3TO BnusieT
Ha nNuTaHne YenoBeka u ero 3goposbe [11, 12, 13, 14].

Tyk-wanot, Allium ascolanicum L., aBnseTcs ogHUM U3 Befy-
LUMX NPOAYKTOB Caf0BOACTBA, KOTOPbIN LUMPOKO BbIpaLLMBaloT,
Hanpumep, B NHOOHE3UU. Y YeTbIpEX COPTOB MHAOHE3MMCKUX
nykos-wanoToB (Bima Brebes, Biru Lancor, Saptosari u Filipin)
ObINM NpoaHanManpoBaHbl NPOMUIM NEeTy4YMX KOMMOHEHTOB C
UCMonb3oBaHWeM TBepAodasHon MukpoakcTpakuum (SPME)-
razoBon  xpomatorpaduum-macc-cnekrpockonmm  (GCMS).
Ananuns GCMS BbisiBun 104 Tuna neTyynx coeauHeHui, B KOTo-
pbIX OCHOBHBIMW NETYYMMU COEAMHEHNAMMU ObINM Ancynbduabl,
cepocofepxalime, TModeHbl 1 pasnnyHble YHKLMOHAmNbHbIE
rpynnbl [15].

MokasaHo, 4To B Ochmonun BelpalLMBaHNe Nyka penyaToro
6ornee nonynspHo, YeM nyka LanoTa B CBS3M C TEM, YTO, MO
MHEHW0 noTpebuTenen, Nyk pen4yaTtbil BKyCcHee, 4Yem JykK
wanort [16].

ATPOXNMUA, ATPOMNMOYBOBEOEHUE, SALLNTA N KAPAHTUH PACTEHUA

B ycnoBusix necoctenu MNpnobba AnTanckoro Kkpasi u3yveH
Broxumunyecknii coctas 76 oOpasLoB fyka penyaToro pasnuy-
HOro reorpadM4eckoro MNPOUCXOXOEHUS U 4 COpPTOB nyka
wanoTta. M3 wn3yyeHHbix 00pa3uoB BbiAENEH psif COPTOB,
cpean kotopbix OamHuoBey u Msadvkosckuin 300, B kayecTBe
reHeTMYECKUX WCTOYHWKOB [ANsi CenekuuyM Ha MoBbleHne
coepXaHnsa cyxoro BellecTBa, a y wanota — copt Awma [17,
18].

Llenb Hawwux uccnenoBaHWn — OLEHUTb KayeCcTBO Haa3eM-
HOWM Macchl fiyka pen4yaToro U fyka Lanota CoOpTOB Cenekumnm
®rbHY ®HLIO npu BbIroHKE U3 BbIOGOPKM B 3MMHE-BECEHHUN
nepuop B yCroBUsiX 3aLUULLEHHOrO rpyHTa.

Ona aTtoro 6biNM npoBefeHbl GUOXMMWYECKME aHanmsbl:
cofiepXXaHue Cyxoro BelLecTBa, acKOpOUHOBOW KUCMOTbI, CyM-
MapHOro cofepkaHus BOO4OPaCTBOPUMMbIX aHTUOKCUMAAHTOB U
aHTMOKCMOAHTOB B CMMPTOBOM 3KCTpakTe, MonvdeHONoB |
OTOCMHTETMYECKMX MUIMEHTOB B HaA3EeMHOM Macce nyka
penyaTtoro v nyka wanora.

Martepuanbl U MmeToAbI

MaTepranom Ans uccnegoBaHWs MOCMAYXWMM copTa fyka
penyatoro cenekumn OrbHY OHLIO: 3onoTHWMYoK, YepHblii
npuHu, Msaukosckun 300, Posapuo, CnyTHMK 1 NyK WwanoT copT
Kackap B kayecTBe cpaBHeHus (puc. 1, 2, 3, 4, 5, 6). CopTta nyka
penyatoro — MsaukoBckuin 300, 3onoTHu4Yok M ChyTHUK Ong
nuccnenoBaHusa ObiNM MPeAOCTaBreHbl CTapLMM Hay4YHbIM
cOoTpyaHuKoM JlabopaTopun cenekuum n CeEMeHOBOACTBA JTyKO-
BblX KkynbTyp ®IBHY ®HLO JloryHoBo BaneHTuHoON
BrnagnmupoBHoON.

Copt 3onoTtHu4ok. CpegHecnenbiii, Nepuoa OT MOJIHbIX
BCXOOOB [0 MaccoBoro noneraHus nuctees 79-108 cytok B
3aBMCUMOCTM OT pernoHa. Bkyc monyocTpbliii. JlykoBuLa OKpyr-
nas, maccon 62 r. Cyxue 4ellyn 30M0TUCTO-KENTbIE, YNCIO MX
2-3, coyHble — Genble. [1Byx-, Tpex3ayaTKoBbIN. ToBapHas ypo-
»XalnHocTb nykosul 32,9 T/ra. BelapeBaeMocTb nocrie Jo3apuBa-
Hua 70-100%. CopepxaHue cyxoro BeuwlectBa 10,1-14,3 %,
CyMMbl caxapoB 6,2-9,7%. lMpurogeH Ons XpaHeHwsi, cpenHe-
YCTONYMB K NMEPOHOCTIOPO3Y.

CopT YépHbin npuHu. CpegHecnenbii. Bkyc nonyocTpbii.
JlykoBuua okpyrnasi, maccon 60-100 r. Cyxme yellym TeMHoO-
curoneToBble, Yncno nx 3-4, couHble — 6enble co cnabo-guone-
TOBbIM OTTEHKOM. [IByX-, Tpex3a4aTKkoBbl. ToBapHas ypoxau-
HocTb nykoBuubl 15,3-38,0 T/ra. PekomeHayeTcss ans nonyde-
HMS MYKOBULIbI B OOHOMETHEN KyNnbType U3 CEMSIH U ABYrNeTHewn
N3 ceBka.

CopTt MsauykoBckun 300. PaHHecnenbli, nepuog OT NOJIHbIX
BCXOJ0B A0 MaccoBoro noneraHunsa nuctees 90-119 cyTok. Bkyc
nomnyocTpbli. JlykoBuLa Mrockas 1 OKpyrio-nrnockasi, Maccow

85-300 r. Cyxue uyewyum xentble, covyHble — Oenble.
ManosavaTkoBbli. ToBapHas ypoxainHocTb 28,9 T/ra.
BblspeBaemocTb  nykoBuy, —nepen  ybopkon  75-99%.

CopepxaHune cyxoro BewectBa 13-15%, obwero caxapa 11,6-
12,3%. MNpuroaeH ans 4NUTENbBHOro XxpaHeHus. PekomeHayeTcs
ONS BblpalMBaHWA Ha NyKOBULY B OOHONETHEW KynbType u3
ceMsiH 1 AByneTHel n3 ceska. OTnM4yaeTcsi NOBbILLEHHOW YCTOW-
YMBOCTbIO K JTOXXHOW MYyYHUCTON pocCe.

Copt Posapwmo. CpegHecnenbiii, MonyocTpbli, IyKoBuUa
okpyrnasi, maccor 65-80 r. Po3soBble cyxue Yellywn, OBYX- W
TpexsayaTKoBbIN, COYHble — Genble. LLenka oT cpeaHel 4o Ton-
CTON TOnWMHbl. ToBapHas ypoxanHocTb nykosuubl 210-440
u/ra. BeispeBaemocTb nepep yoopkon 80%, nocne [o3peBaHus
98%. PekomeHayeTcsa Anst NonyyYeHns nykoBULbl B OOHOMNETHEN
KynbType U3 CEMsiH 1 ABYNeTHEWN 13 ceBka.
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Copt CnyTHuk. CpegHecnensiii. [eprod OT NOMHbBIX BCXO-
[OB OO MaccoBoro noneraHvs nucteeB 95-106 cytok (U3
cemsH). Bkyc nonyocTpebiii. JlykoBuLa OT MNOCKOW [0 OKPYrMo-
nnockow, maccon 70-80 r. Cyxume 4eluym xenTble, YUCITO UX 2-
3. CoyHble Yewymn Oenble. [1Byx3ayaTKoBbIA. ToBapHas ypo-
KalHOCTb NyKOBMLbI B OQHONETHeN KynbType 22,8-36,6 T/ra.
BbizpeBaemocTb nyka nepep yéopkon 70-100%, nocne gosa-
puBaHusa — 90-100%. CopepxaHue cyxoro BeulectBa 15,7%,
cymmbl caxapoB 10,1%. O6napgaeT xopowlen NneXKOoCTbio,
MOBbILLIEHHOW YCTOWYNBOCTLIO K MEPOHOCMOPO3Y.

Nyk wanoT copt Kackan. PaHHecnenbli. Bkyc ocTpbii.
JlykoBuua wupokosnuesngHasa, maccon 35 r, nroTHas.
CouHble Yyewyn 6enble, C OTTEHKOM PO30BOr0, CyXue Yeluyu
po3oBble. MHorosavyaTkoBbin. CogepxaHue cyxoro Belle-
ctBa 14,8-15,3%, cymmbl caxapoB 11-12%. ToBapHas ypo-
XanHocTb nykoBuubl 1,6-1,8 kr/m?. BbispeBaemocTb nyka
nocne gosapuBaHus — 100%. XpaHutcs B TeyeHune 7 mecs-
ueB. LleHHoCTb copTa: paHHecnenocTb, BbiCOKas Bbl3pe-
BAeMOCTb U NEXKOCTb.

OnbIT 3anoxeH B 4-x KpaTHOW MOBTOPHOCTU B paccagHbiX
Aawmkax 40x60 cm ¢ TOpdOorpyHToMm, Ha OCHOBE HENTPann3oBaH-
HOro BEpX0OBOro Topda ¢ KOMMNIeKCHbIM yaobpeHnem, cnoem 10
cMm. MNocapky nposoamnu B 2019-2020 rogax B yCrioBMsX 3aLlm-
LLIEHHOTO TpyHTa (OCTekneHHast Tennuua) 6 deBpans ¢ Temne-
paTypHbiM pexnumom Houbto 20°C, aHem 24°C. MNMocne obunebHo-
ro nonuea NPOBOAMNN BbICaAKy fyka-BblbopKka ofHOW chpakuum
22,1-40,0 mm [19] «mocTOBBLIM» MeTofoM u3 pacyeTa 530 nyko-
BML, Ha 1 M? YXo4 3akn4yancs B NOAAepXaHuv BraXHOCTU
nouBbl, @ 3a 2 cyToK A0 ybopku nonue npekpaiianu. Yoopka n
y4eT ypoxas — 28 cespans [20].

B JlabopaTopHo-aHanutu4eckoM otaene 6bin ndyyeH 6uoxum-
MUWYECKMI COCTaB HaA3eMHOW Macchl U MyKOBUL, BbiGopka ryka
penyaToro u nyka Lanota no creaylLmMM nokasaTensm: onpe-
OeneHne CyMMapHOro CoAepXaHusi BOAOPacTBOPUMBIX aHTU-
oKCuaaHToB — no metoay MakcumoBow 1 ap., [21], ctaHgapTom
ABNANUCb ackopbuHoBas u ramnoas kucrotbl (AK un TK);
cofepxaHue ackopOWHOBOM KUCMOTbI — MO METOAMKE
CanoxHukoBon, Jopodeeson [22]. CoaepxxaHne Cyxoro BeLle-

Puc. 1. Jlyk pen4amabiii copm 30/10MHUY0K
Fig. 1. Onion cv. Zolotnichok

Puc. 2. Jlyk penyambiii copm YEpHbIU NpuHy,
Fig. 2. Onion cv. Chornyy Prints

Puc. 3. Jlyk penn4amsiti copm Msiykoeckuti 300
Fig. 3. Onion cv. Myachkovsky 300

N2 .
Puc. 5. Jlyk penyamaiti copm CriymHuk
Fig. 5. Onion cv. Sputnik

Puc. 4. Jlyk pen4ambiti copm Po3apuo
Fig. 4. Onion cv. Rosario

Puc. 6. Jlyk wanom copm Kackad
Fig. 6. Shallot cv. Cascade

Puc. 1-6. Copma nyka pen4yamoezo u siyka wanoma cenekyuu ®rbHy ®HLJO
Fig. 1-6. Onion and shallot cv. of FSBSI FSVC breeding
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CTBa YyCTaHaBnuBanuM MeTOOOM BbICYLUMBAHWS HaBECKU [0
nocTosiHHoro Beca npu TemnepaTtype 70 °C B TedyeHne 72 Yacos
[23], copoepxxaHMe MOHOCaxapOB aHanuaupoBann LMaHWAHbIM
metonom (Cabyposon, KonepuHoin) [24].

OnpepeneHne cymmMapHOro cogepaHus aHTUOKCUAAHTOB B
CMMPTOBOM 3KCTPaKTe ycTaHaBnmBanu no metoay [22] tutposa-
Hrem 0.01 N pactBopa KMn04 aTaHonbHbIM (Cyxon matepwarn)
3KCcTpakToM ob6pasuoB. BocctaHoBneHne KMnO4 po GecueT-
Horo Mn+2 B 3TOW peakuuMn OTpaxaeT KONMYeCTBO aHTMOKCU-
[aHToB, pacTBopeHHbIX B 70 % aTaHone. Pe3ynbTaThl Bbipaxa-
N B Mr-3KBMBaneHTax rannoBon KUCHOTbI/r c.M. [22]. B kade-
CTBe CTaHAapTa MUCNonb3oBanu rannoByo KMcnoTy [25].

OnpepeneHne cymMMapHOro CofepkaHunsi BogopacTBOPUMbIX
aHTMOKCMOAHTOB M aHTUOKCUAAHTOB B CMMPTOBOM 3KCTpaKTe
ycTaHasnuasanu no metogy [22] tutposarHvem 0.01 N pacTtBopa
KMn04 BoAHbIM (Cblpori MaTepuan) U 3TaHONbHbIM (CyXoW
maTtepwuar) akcTpaktamu obpasuoB. BoccraHoBneHne KMnO4
no 6ecuBetHoro Mn+2 B 3TON peakuun oTpaxkaeT KONMYeCTBO
aHTMOKCMOAHTOB, PacTBOPEHHbIX B 70 % aTaHone v guctunnm-
poBaHHOV Bofe. PesynbTaThl Bblpaxanu B Mr-akBuBaneHTax
ranfoBon KUCROTHI/T C.M. [22]. B kayecTBe cTaHAapTa UCMONb30-
Banuv ranmnosylo K1cnoty [25].

[ns onpepeneHus cogepxaHus xnopodunnos a u b, a Takke
CYMMbl KapoTMHOWAOB Gpanu HaBecku kaxzgoro obpasua, aKc-
TparvpoBanu 96%-HbIM 3TaHOMOM U pe3ynbTaTt onpeaensinu Ha
crnekTpodoToMeTpe C UCnosnb3oBaHnem metoankm Lichtenthaler
et al. (1987) [26].

Mpu npoBefeHWn nccnenoBaHvin oTbrpanu cpefHow npoby
mMaTepuana B YeTbIpeEXKpaTHOW MNOBTOpHOCTWU. PasgeneHue
cpeaHVX NpoBOAMMY C MOMOLLbI TecTa MHOXECTBEHHOrO psia
[yHkaHa, ¢ yyeTom ypoBHSA BeposaTHocTu 0,05, ¢ ucnonb3oBaHu-
eM nporpamMmHoro obecneyeHuss SPSS Bepcum 27.
PesynbtaTtom TecTta sBnsieTcs Habop MOOMHOXECTB CPEAHUX,
rae B KakaoM NOAMHOXECTBE CpeAcTBa NMpU3HaHbl He oTnnyato-
wMMmca gpyr ot gpyra 3aHa4mmo.

MHOXeCTBeHHbIN UHTEepBanbHbIM TecT [lyHkaHa ucrnonb3yeT
pacnpeferneHve CTyneH4YaToro MHTepBana Ansi onpegeneHus
KPUTUYECKUX 3HAYEHWI NpU CpaBHEHUWN cpefHuX. PasnunyHble
CpaBHEHUSA MeXOy CPEAHUMW MOryT OTNM4YaTbCA MO YPOBHIO
3HAYMMOCTU — NMOCKOSIbKY YPOBEHb 3HAYMMOCTHM 3aBUCUT OT pas-
Mepa MOAMHOXeCTBa paccMaTpyBaeMbIX CpefHuX. TecT MHo-
XecTBeHHoro nHTepsana [yHkaHa (DMRT) — aTo TecT post hoc
0N U3MEPEHUSA KOHKPETHBIX pas3nuynii Mexay napamu cpegHumx
[27].

Pe3ynbTathbl U gUCKyccus

Mocne y6opku ypoxas Obin NpoBeAeH Ka4eCTBEHHBIN aHanm3
NUCTBLEB NyKa penyaToro 1 nyka Luanota Ha coaepXaHue B Hel
CyXOro BeLlecTBa, MOHOCaxapoB, CyMMbl BOLOPacCTBOPUMbIX
aHTUOKCMOAHTOB, AaCKOPOWHOBOWM KWUCIOTbI, MONMMAEHONOB W
CYMMbl aHTUOKCUAAHTOB B CMMPTOBOM 3KCTPakTe, coaepxaHue
(HOTOCUHTETUYECKMX MUTMEHTOB, @ TaKkKe aHanu3 fyKoBuL, Ha
CoflepXaHne Cyxoro BellecTBa, MoNMEEHONOB U CYMMbl aHTU-
OKCUOAHTOB B CMMPTOBOM 3KCTPaKTe.

MpoBeaAEHHbIE BMOXMMUYECKME aHanM3bl MoKasanu, YTo Hau-
bonbluee coaepxaHue Kak MOHOCaxapoB, TaK M CyXOro BeLle-
cTBa ObINO OTMEYEHO B HaA3eMHON Macce nyka-wanota (1,48%
n 7,37 % COOTBETCTBEHHO) M LOCTOBEPHO NPEBbILANO 3TOT
napameTp B obpasuax nyka penyartoro copta Msukosckuin 300.
HecmoTps Ha TO, 4TO B Hag3eMHOM macce copta MaukoBCKui
300 6bi1o B 1,8 1 1,5 pasa Hke cogepkaHue kak MOHOcaxapoB,
TakK 1 Cyxoro BeLLeCTBa No CpaBHEHUIO C APYrMMKU copTamu, cTa-
TUCTUYECKN AOCTOBEPHbLIX OTANYMIA MO STUM NapamMmeTpam

BbIIBNIEHO He 6bino (puc. 7). Heobxoaumo OTMETUTb, 4TO
cofepaHve Cyxoro BelllecTBa B Ha3eMHOW Macce Kak CopToB
nyka pen4aToro, Tak 1 y Nnyka LanoTa, BblpalleHHbIX B yCIlo-
BMSAX 3alméHHoro rpyHTa (4,80% 7,37%) BocToBepHO
HXe, 4eM B Tex obpasuax, KOTopble BblpallleHbl B YCIOBUSX
OTKpbITOrO rpyHTa. Tak, B nuTepaType nokasaHo, YTO B Haf3eM-
Ho macce rmbpugos Allium cepa L. x Allium nutans L. npoueHT
cyxoro BellecTtBa cocTtaBngeT ot 9,3% no 12,7 % [28]. Torpa
Kak y NMCTbEB MHOFOMETHUX JTYKOB COAEpXaHue Cyxoro Belle-
ctBa 6bino oT 9,5% no 21,4%, yto B 1,5-4 pasa npeBbiwarno
norny4eHHble Hamu gaHHble [29].

PaccuutaHHbin Hamu koadduumeHT koppensaumm (R=0,79)
nokasan BbICOKYH B3aVMOCBSi3b MexXay 3TUMU ABYMS napameT-
pamMu B HaZ3eMHOW Macce NMyKoB penyaToro u wanota (puc. 8).
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Puc. 7. CodepiaHue cyxo20 eeujecmea U MOHOCaxapoe
8 Had3eMHOU Macce JIyKa pern4amoao u wasoma.
3HaueHus1 ¢ oQuHakoebIMU 6yKeaMu crmamucmu4ecKku
He pa3snuyaromcesi coanacHo mecmy [yHkaHa npu p<0,05
Fig. 7. Dry matter and monosaccharides content
in the aboveground mass of onion and shallot .
Values with the same letters are not statistically
different according to Duncan’s test at p<0.05
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Puc. 8. KoppensiyuoHHasi 3agucumocme Mexoy
codep)kaHUEM Cyx020 eeujecmea U MOHOCaxapoe 8 Had3eMHoU
Macce nyka penyamoeo u wasnoma (R=0,79; npu p<0,05)
Fig. 8. Correlation relationship between dry matter
and monosaccharides content in the shoot mass
of onion and shallot (R=0.79; at p<0.05)

B Poccun nuctbst nyka sIBMSAOTCA OCHOBHbIM BMAOM OBOLLI-
HOW 3eneHn, ocobeHHO B paHHE-BECEHHUI NepPUo W1, COrmacHo
nuTepaTypHbIM daHHbIM, HaA3eMHass Macca MHOrOoneTHUX
BMOOB JlyKa COAEPXMT 3HaYMTENbHOE KONMMYECTBO acKopOUHO-
BOW kmcnoTbl — 8o 97 mMr% [30]. Kpome TOro, aTnmm xe aBTopa-
MW NMpoaHanmn3MpoBaHO CoAepKaHWe MUKPOITIEMEHTOB, ceneHa
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W Kanusi B INCTbSIX NMTYKOB U NOKa3aHbl 3HAYUTENbHbIE pasnnyns
no nx copgepxanuto [30, 31, 32]. NMoaTomy, Hamu Gbino onpeae-
NEHO copepXaHne ackopOVMHOBOW KMCMOTbI U CyMMbl Bogopa-
CTBOPUMbIX @HTMOKCWAAHTOB B Hag3eMHOW Macce nykoB. U
ecnu copepxaHue ackopOGUHOBOWM KUCIOTbl BO BCeX obpasuax
6bino cpaBHuMo (0,18-0,26 Mr/r) n cTaTUCTUYECKN OOCTOBEPHO
He pasnuyanocb, TO COAepXaHue CyMMbl BOOOPACTBOPUMbIX
aHTUOKCMOAHTOB ObINIO MakcUmarnbHbIM B HaA3eMHOW Macce
nyka wanota — 21,27 mr-akB Ak/1r u B 1,6 n 2,9 pasa npesbliLLia-
na aToT napamMmeTp y Apyrmx o6pasuos (puc. 9).
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Puc. 9. CodepxaHue ackopbuHoeol Kuciomsl
U cyMMbI 8000pacmeopuMbIX aHMUOKcudaHmoes 8 Had3eMHoU
macce Jiyka pen4yamoezo u Jiyka wasoma.
3Ha4eHus1 ¢ oOuHakoebIMU 6yKeaMu cmamucmu4ecku He pa3Jiu-

qaromcsi coanacHo mecmy [yHkaHa npu p<0,05

Fig. 9. Content of ascorbic acid and the sum
of water-soluble antioxidants in the shoot mass of onion and shallot.

Values with the same letters are not statistically

different according to Duncan'’s test at p<0.05

CopgeprkaHre ackopOUHOBOW KUCINOTbI B TaKWX e npeaenax —
ot 15,8 Mr% 1o 28,6 Mr% — ObIrio BbISIBNIEHO aBTOpaMu Npu usyde-
HUN HaZA3eMHOW Macchl rMbpuaoB nyka [28]. Tonbko NuLlb y cTaH-
napTtHoro obpasua Allium nutans L. 6bino otmeyeHo 51,7 mMr%
ackopOVHOBOW KMCMNOTbI B HAA3EMHOW Macce, YTO CyLLECTBEHHO (B
2-3 pa3a) npeBbILLaeT Halum pedynbTaTsl. [1o cymmapHomy coaep-
»KaHMo BOOOPACTBOPUMBIX aHTUOKCMAAHTOB B HaA3EMHOW Macce
rmMbpuaoB BbisiBNeHo oT 15,3 0o 24,4 Mr-akB AK/T, YTO cTaTUCTUYe-
CKV [OCTOBEPHO MpeBbilliana MofyyYeHHble HaMu JaHHble B 2-3
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Puc. 10. KoppensiyuoHHasi 3agucumocms Mexoy
codepikaHueM ackopb6UHO80U KUCIOMbI U CyMMapHbLIM COOep)KaHU-
em eodopacmeopumMbix aHmuokcudaHmos (R=0,80; npu p<0,05)
Fig. 10. Correlation between ascorbic acid content
and total water-soluble antioxidants content (R=0.80; at p<0.05)

AGROCHEMISTRY, SOIL SCIENCE, PLANT PROTECTION AND QUARANTINE

pa3a, 3a UCKITYeHeM 3TOro nokasaTens y nyka wanota [28].

[Mpn 3TOM paccyMTaHHbIN KO3PMULMEHT KOpPEenaunm mexay
3TMMK OBYMsi napameTpamu Obin Tak xe Bbicokum — R=0,80
(pnc. 10). OTo obycnosneHo Tem, 4YTO ackopbuHOBasi k1cnoTa
SABNSETCS OOHNM U3 COCTaBMSIOLLMX KOMMTOHEHTOM CyMMbI BOAO-
pacTBOPUMbIX aHTUOKCUAAHTOB, MPY U3MEHEHMN OJHOTO aKTo-
pa MeHseTCs 1 BCA cyMmma.

KoppensiumoHHbIN aHanua mMexagy U3yYyeHHbIMU Bruoxummnye-
CKMMV napameTpamy Nnokasan Hanuyve BbICOKOM B3anMOCBHA3U
MeXay KONMMYeCTBOM CyXOro BellecTBa M ApyrvMMu napamMeTpa-
mu. CBsI3aHO 3TO C TEM, Ha HaL B3rnsg, YTO HaA3eMHasa macca
NYKOB BO BPeMS BECEHHEN BbIFrOHKM aKTUBHO HapacTaeT, CUHTe-
3MpyeT M HakannuBaeT Ouonornyecku akTvBHblE BellecTBa
(tabn. 1).

Tabnuya 1. KoppensyuoHHble cea3u Mexdy 6UOXUMUYECKUMU
nokasamenisiMu 8 UCMBbSAX nyKa
Table 1. Correlations between biochemical parameters in onions leaves
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Cyxoe BeLecTBoO 1
Ackop6uHoBas kucnota 0,70 1
CymmapHoe
cofepxanue 0,82 0,49 1
BofopacTBopuMbix AO
MoHocaxapa 0,68 0,15 0,42 1

[MomMumo copepxaHust BOOAOPACTBOPUMbIX aHTUOKCUAAHTOB
Hamu GbINo M3y4yeHo coaepxaHue nonMgeHos1oB 1 CYyMMbl aHTU-
OKCMOAHTOB B CMMPTOBOM 3KCTPaKTe B HAA43€MHOM Macce JYKOB.
Haunbonbliee coaepxaHme CyMMbl aHTUOKCMOAHTOB OTMEYEHO B
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Puc. 11. CodepikaHue nosugheHos108 U cyMMbl aHMUOKCUOaHMo8
8 CrupmoeoM 3Kcmpakme e Ha03eMHOL Macce JlyKa pen4yamozo u
JlyKa wanoma. 3HavyeHusi ¢ oOuHaKoebIMu 6ykeamu
cmamucmu4ecKu He pa3siu4aromcsi co2J1acHO
mecmy [yHkana npu p<0,05
Fig. 11. Content of polyphenols and sum of antioxidants
in alcohol extract in the shoot mass of onion
and shallot. Values with the same letters are
not statistically different according to Duncan's test at p<0.05
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NNCTbAX cOpTOB YEPHbIN NpuHL, 30M0THNYOK 1 Msavkosckuin 300
(25,78-27,08 mr-akB I'k/r cyx. M.), Torga kak y coptoB Posapuvo n
CnyTHVK, 1 nyka LanoTa nokasaHa TEeHOEHUUSI K CHUKEHUIo
cofepXaHns aHTuokcuaaHToB (22,32 mr-akB [k/r cyx. m.). Mo
COAEPXaHMI NONNGEHONOB CTAaTUCTUYECKM AOCTOBEPHbIX pas-
My Mexagy BapuvaHTaMu onbiTa He OblNIo OTMEYEHO U BCE
pesynbTaThl 6binn B npegenax 10,79-16,12 mr-aks [K/r cyx. m.
(puc. 11).

Ha npumepe Hag3eMHol Macchbl MHOTOMETHUX NYKOB aBToOpa-
M1 [29] nokasaHo, 4TO coaepkaHne nosMdeHONOB U aHTUOKCK-
[aHToB cocTaBnseT ot 2,06 go 8,5 mr-aks 'k/r cyx.m. n ot 1,5 oo
6,4 Mr-akB 'K/T Cyx.M. COOTBETCTBEHHO. QTN faHHblEe JOCTOBEPHO
HIDKE MOMYyYEeHHbIX HaMU pes3ynbTaToB MO COAEPXKaHUK aHTU-
OKCWAaHTOB B CMMPTOBOM 3KCTPaKTe B HaA3eMHOM Macce CopToB
nyka penyartoro v fyka arnoTa. PaccuntaH BbICOKUI KO ULn-
€HT Koppensauum mMexay cogepXaHnem nonmdeHosIoB 1 CyMMON
aHTUOKCUAAHTOB B CNMPTOBOM 3KcTpakTe — R=0,85 (puc. 12).
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Puc. 12. KoppensiyuoHHasi 3agucumocmes Mexay
codepxkaHueM rnosiugheHos108 U CyMMbl aHMUOKCUOaHMoe
8 CruUpMo8oM 3KCcmpakme 8 Ha03eMHoU Macce JlyKa pern4amozo
u nyka wasnoma (R=0,85; npu p<0,01)
Fig. 12. Correlation relationship between the content
of polyphenols and the sum of antioxidants in the alcoholic extract
in the leaves of onion and shallot (R=0.85; at p<0.01)
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Puc. 13. CymmapHoe codep)xaHue 8000pacmeopuMbIX
aHmuokcudaHmoe (8 nepecyéme Ha Cyxyro maccy)

u cymmapHoe codepkaHue aHmuoKcudaHmMoe & CriuPIMO8oOM IKC-
mpakme 8 Jlucmbsix Jiyka pernyamoao u Jiyka wasnoma.
3HayeHus ¢ oduHaKoebIiMU ByKeamMu crmamucmu4ecku

He pa3ssnuyaromcesi coanacHo mecmy [AyHkaHa npu p<0,05
Fig. 13. Total content of water-soluble antioxidants
(in terms of dry weight) and total antioxidant content in alcohol
extract in the leaves of onion and shallot.
Values with the same letters are not statistically
different according to Duncan’s test at p<0.05
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Mbl cpaBHMNM OaHHbIE MO COAEPXKaHMK BOAOPACTBOPMMbIX
aHTMOKCMAAHTOB (B Nepecy&Te Ha Cyxylo Maccy) U CymMmy aHTu-
oKcuaaHToB B cnupToBoM 3akcTpakTe (puc. 13). CopepxaHue
nonuceHonoB B HaA3eMHOW Macce IyKoB B MepecyeéTe Ha
Cyxyto Maccy 6bIno cpaBHMMO Mexay obpasuamu, Torga kak no
CyMMe BOAOPacTBOPMMbIX aHTUOKCMOAHTOB ObINIO Moka3aHo
npeBbILIEHNE [AHHOrO napameTpa B Haf3eMHOW Mmacce nyka
wanoTta copTa Kackag B 1,5-2 pasa.

KoadhduumeHT koppenaumm mexgy OBYMsi napametpamu
COAEPXXaHUSI aHTUOKCUMOAHTOB B PasfMYHbIX 3KCTpakTax Obin
Bbicokum — R=0,91 (puc. 14).
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aHTHOKCWOAHTORB, Mr-3ke k/r c.m.

Puc. 14. KoppensiyuoHHasi 3a8ucumMocmb MeX0y CyMMapHbIM
codepkaHueM 8000pacmeopuMbIX aHMUOKCUOaHMo8
U cyMMapHbIM codep)xaHuUeM aHmuoKcudaHmoe
8 crnupmoeom 3kcmpakme (R=0,91; npu p<0,002)
Fig. 14. Correlation relationship between total water-soluble antioxi-
dants and total antioxidants in alcohol extract (R=0.91; at p<0.002)

B npoaHanusvpoBaHHOW HamMu HaA3eMHOW Macce nyka
pen4aToro v nyka wanoTa Mo coAaepxaHu poToCMHTETHU-
YECKMX MUTMEHTOB ObINO BbISBMEHO, YTO MakcuMarbHOe
KonumyecTBO xnopodunna a oTmedyeHo y copTa CnyTHuUK
(0,87 mr/r), yto B 1,2-1,6 pasa npeBblwaeT Apyrne BapuaH-
Tbl onbiTa (puc. 15). B gpyrux coprtax 3TOoT nokasaTenb
coctaBnan ot 0,54 mr/r go 0,70 mr/r. Ha nykax mHoronet-
HUX TakXe OblNo BbISBNEHO, YTO CoAepKaHue xnopodunna
a y pasHbIX BUAOB pasnuyanock n coctasnsano ot 0,33 mr/r
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MDMHLL 300
Puc. 15. CodepxaHue ¢homocuHmemu4ecKkux nuaMeHmos
8 JIUCMbSIX JIyKa pernyamoa0 U Jiyka wiasoma.
3HauyeHusi ¢ oQuHakoebIMU 6yKeaMu crmamucmu4ecku
He pa3snu4aromcsi coanacHo mecmy HyHkaHa npu p< 0,05
Fig. 15. Photosynthetic pigments content i
n the leaves of onion and shallot.
Values with the same letters are not statistically
different according to Duncan'’s test at p<0.05
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(y Buga A. oreophilum L.) po 0,96 mr/r (y Buga A. ursinum
L.), a xnopodunna b 0,21 mr/r (Takke y Buga A. oreophilum
L.) po 0,73 wmr/r (y Buga A. ursinum L.), 4To B CBOI OYe-
pedb KoppenupyeT € MNoNyYeHHbIMWU HaMn JaHHbIMK [29].

KoadhurumneHTsbl koppenaumm mexay cogepxaHuem xno-
podunna a, b u kapoTnHomaoB Obinu BbicokMmu — oT 0,90
no 0,99 (tabn. 2).

Tabnuya 2. KoppensiyuoHHble cesizu Mexay
codepxaHueM ¢homocuHMemu4ecKuX NU2MeHMo8 8 JIUCMbSX
copmoe JiyKa pern4yamogao u Jiyka wanoma
Table 2. Correlations between the content of photosynthetic
pigments in the leaves of onion and shallot cultivars

Xnopodunn a
Xnopodcunn b
KapoTtuHouab!

Xnopodcmnn a 1

Xnopodwmnn b 0,99 1

KapoTtuHouab! 0,93 0,90 1

MomuMo nccnegoBaHMin Hag3eMHOW Macchl fnyka penya-
TOro ¥ nyka wanoTta, Hamu 6bin NpoBeAEH KayeCTBEHHbIN
aHanua NykoBUL, — COAEepXaHne Cyxoro BelecTBa, CyMMbl
aHTMOKCUMAAHTOB B CMMPTOBOM 3KCTPaKTe U coAepXaHue
nonMgeHonos.

[oCTOBEpPHBIX pasnnMyunuin No coaepXaHuw Cyxoro BeLlle-
CcTBa B JyKOBMLAX OTMeYeHO He Obino (puc. 16). Nuwb y
copta MsaukoBckuii 300 GbINIO NOKa3aHO CHUXEHUEe copep-
XaHusa JaHHoro napameTpa B 1,3 pasa no CpaBHEHUIO C
Opyrumu copTamu.
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Puc. 16. CodepixaHue cyxo20 eeujecmea 8 JiyKkosuyax
JIyKa pern4amoz0 u wasioma npu ebipaujueaHuu Ha 3eJ1EHYI0 Maccy.
3HayeHus1 ¢ oduHakosbIMU ByKeamMu crmamucmuy4ecku
He pa3ssnu4aromcesi coanacHo mecmy [yHkaHa npu p<0,05.
Fig. 16. Dry matter content in onion and shallot bulbs when grown
for green mass. Values with the same letters are not
statistically different according to Duncan'’s test at p<0.05.
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CyMmapHoe copepXaHue aHTUMOKCUOAHTOB B yKOBULAX
ObIfT0 CpaBHMMO U COCTaBNAMO B npegenax 27,65...33,10 mr-
akB K/r cyx. m. Torga kak y AByx COpTOB — YE€pPHbIN NpUHL, 1
CnyTHuk B 1,3 pasa u 1,7 pasa 6bino cTaTUCTUYECKM LOCTO-
BEPHO HWXe MO CPaBHEHWIo ¢ Apyrumu coptamu (puc. 17).

mCy F PXaHue aW ToOB

AB AB an

25,00 -

TOB, Mr-ake Ik/r c.m.
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E 15,00 -

10,00 - 5

Maukosckmid  CnyTHUK Wanot

3onoTumyok  Poaapwo
NpHHL 300

YEpHLIA

Puc. 17. CodepsxaHue nonugheHos108 u CyMmmbI
aHmuokcudaHmMoe & crupmMoeoM 3KCMpakme & JiyKkosuue
JIyKa pern4amoeao U Jiyka wasnoma. 3Ha4eHusi ¢ 0OUHaKo8bIMU
6yKeamMu cmamucmuYecku He pa3fiudaromcs
coanacHo mecmy [yHkaHa npu p<0,05.

Fig. 17. Content of polyphenols and sum of antioxidants
in alcohol extract in onion bulb of onion and shallot. Values
with the same letters are not statistically different
according to Duncan's test at p<0.05.

Mo copepxaHuto nonudgeHonoB Haubornbliee 3Ha4YeHue
6bIN0 BbISIBNEHO Yy NyKOBULBI Nyka Wwanota copTta Kackag —
21,19 mr-akB [k/r, 4To B 1,9-2 pasa BbllLe Noka3aTens y cop-
ToB Po3apuo n Msaykosckuii 300 (11,33 n 10,55 mr-aks Tk/T
CyX.M. COOTBETCTBEHHO). [1pn aTOM KOppENALNOHHAsA 3aBUCK-
MOCTb MeXay 3TMMu napameTtpamu bbina Huskon — R=0,18.

[Mony4yeHHble HaMU [aHHblE O Pas3NUYHbIX KOPPENALMOH-
HbIX B3aMMOCBSI3IX BO3MOXHO OObBbSACHSEeTCs TeM, 4YTO psafg
reHoB, CBA3a@HHbIX C YrreBoAHbIM 0OMeHOM nyka, MeTabonus-
MOM Cepbl ¥ pa3BUTUEM NYKOBULbI, UMEIOT Pa3fMYHyH TKaHe-
cneumndmyeckyto akcnpeccuto [33, 34]. B paboTe Cheng et al,
2021 [33] npeacTtaBneHbl NOAPOOHbIE MPOCTPAHCTBEHHbIE U
BPEMEHHbIE 3KCMEPUMEHTbLI MO Pa3BUTUI HaA3EMHOM Macchl
TNIYKOB, KOTOpbl€ OMWCHIBAIOT 3KCMPECCUID TEHOB B TKaHSX
TNINCTBEB W NYKOBUL, BO BPEMS pPa3BUTUS ONTMHHOOHEBHbIX COP-
TOB B YCITOBMSIX OJTMHHOIO N KOPOTKOrO AHS.

3aknw4yeHune

B HapgsemHol macce nyka wanota copta Kackapg
0TMEYEeHO MaKkcMMarnbHOE CoepXXaHne Cyxoro BelecTBa —
7,37% (B 1,3-1,5 pasa) u cymMmbl BOAOPaCTBOPUMBIX aHTU-
okcupgaHtoB — 21,12 mr-akB Ak/1 1 cbip. M. (B 2 pasa no
CpaBHeHUIO C Apyrumm copTtamu). Hambonbliee copepxa-
HUe NoNndEHONOB U CYMMbl aHTUOKCUAAHTOB B CMMPTOBOM
3KCTpakTe ObII0O OTMEYEHO B HaA3eMHOW Macce copTa
30onoTHMYoK — 16,12 Mr-akB k/1 r cbip. M. 1 27,08 Mr-aks
lk/1 r cbip. M., a nyk penyaTtbln copT CnyTHUK Obin Bbige-
neH no HaubonblleMy KonumyecTBy (OTOCUHTETUYECKUX
NMUrMeHTOB B HaJ3€MHOW Macce.
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OBLUEE 3EMNEAENNE N PACTEHMEBOACTBO
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- IKONOrn3aumn Bo3aesibiBaHUA
A KapTodens B NosieBOM OnbITe
LleHTpa TouHOro 3emneaenus

PE3IOME

BOZCTBA / arpo3konorin imetm B.P. Bunbsimcan AxtyansHocTb. CTaTbsi COAEPXUT MHGOPMaLMIO 0 HEOGXOAUMOCTY U LieNIecoo6pa3HOCTy yyeTa

Rl MaeEaEs 65, 7. G 3NeMeHTOB 6MoNIoru3aLmm U KONorU3aLmmn oTAesNbHbLIX 3NIEMEHTOB TEXHONOIMM BO3AENbIBaHUS
' o kapTocens B nonesom onbite Lientpa Tounoro semneaenus (LIT3). Mockonbky onbIT npoBoaunca

B YCMOBUSIX KPYMHOrO MEranonuca, BaxHoi COCTaBMsIOLLEN TEXHONOMMYeCKoro npowiecca ABnseT-

sl UCMONb30BaHKe B Ka4eCcTBe OpraHM4ecKoro yaobpeHusi ropunLibl Ha cuaepar, 3afenbIBaemoro

noa kaprodenb.

Marepuan u metoauka. MccnepoBaHUsi NPOBOAMUNIM B paMKax 3e£RonponaLuuoro ceBoobopoTa

noneeoro onbiTa LieHTpa TouHOro 3emnegenus (%I).IT3) PTAY — MCXA umenn K.A. Tumupssesa. B

OIBHY «®PenepanbHbiil Hay4HbI LEHTP KOPMOMPON3-

*Aemop dns nepenucku: belenokaleksis@mail.ru

Bknad asmopoa: A. benerkos: KoHUeNTyanu3auts,  paGote NpuBeeHbl AaHHble o KynbType kaptodens. Kaprodens Bo3aensIBanca ¢ npuMeHeHu-
HANVICAHIIE-DELIEHIMPOBAHYIE M PEAAKTVDOBaHME pykonu- €M ABYX TEXHOTOTMM (TPAAMLMOHHOW W TOUHOM), ABYX OGPabOTOK NOYBbLI (OTBANILHON W MUHM-
MarbHOI) U ABYX BapuaHTOB YA0GPEHMIA MO/ NPEALIECTBYIOLLYHO O3VIMYHO MLLEHNLY (6e3 noaKop-
cn. O.A. Bacunbesa: KOHUENTyanusaums, HanucaHve- — MOK W C nByn%n NOAKOPMKaMI 3a BereTaumio). YpoXaiHOCTb KapTodhensi onpenensnu MeTofom
NPSIMOro KOMBaMHUPOBaHMS!, FOPYMLIbI HA CUAEPaT B3BELUMBAHUEM HAJI3eMHOM MacChl C Y4ETHOM

PetienaupoBaHe W PERAKTUPOBAHHE PYKONHGH. NnoLyaan, OTKIOHEHUsi PaCTEHUN Ha rpeGHe U MOTepH MNOLaAN pacyeTHbIM METOLOM.
PeaynbTathl. Haunyuwnii pesynsTar no ypoxainHoCTH KapTodensi MonyyeH B Cyyae ero Bosae-
K A NbIBaHNA MO TOYHON TEXHONOIMM C UCMOJIL30BaHMEM OTBaNLHOrO 0GOPOTHOrO NAyra, Gonee Kaue-
OH(pIIUKM UHMepecos. ABTOpLI 3asBNskoT CTBEHHO 3afieMbIBAIOLLEro CHAeparnbHyo ropumLy, C NpUMeHeHneM ABYX MOAKOPMOK B Nepuoa
06 OTCYTCTBIM KOHDMUKTA MHTEPECOB. BereTaLyu npeawecTByioLLei 03UMON NueHNLbl. CNoco6 ABMKEHNS CeNbXO3TEXHUKN NO aBToMM-
noTy nokaszan ce6si JOCTAaTOMHO XOPOLIO KaK B YCOBMSX MUHUMAmbLHOW, Tak M B YCNOBUSX
OTBanLHON 06pabOTOK NOYBLI; COCOG e ABWKEHWs MO MapKepy NoKasan Xyawuid pe3ynbTaT B
[Jnsi yumuposanus:: Benenkos AL, Bacanbesa O.A.  TEX Ke YCrIOBMAX, IPUBOAMN K noTepe nniowaau Ha none 100 ra oyt B 1 ra. [lomuMo cHitkeHms
3(h(heKTMBHOCTM MCMOMNB30BaHNS MONE3HOM NAOLAAN NOMEH, OTKIOHEHUe NPy Npoxoge arpera-
Ouetika MPUHLMMOB 6WONOTU3ALMM M 3KONOTUSALWMM BO3-  TOB C MCMOJIb30BaHWEM MapKepa NPUBOANMO K CMELLEHMI0 PAAKOB dc:mocmenbno rpedHen, 4To

_ TakKe CYLIECTBEHHO YMEHbLUAMNO YPOXaNHOCTb M TOBAapHOCTL KapTodens. }

AernbiBaHna kaproens & nonesom oneite LiekTpa Tokw- 52706 e HanGonee BbICOKasi YpoXaiHOCTb kapTocensi NofyyeHa Ha hoHe TOUHOi! TexHOMo-

Horo semneenvst. Osowyu Poccuu, 2025;(2):96-102. FMM NPU UCNONL30BAHMM OTBANLHOW 06PaBOTKM nIouBbl MO BIPUAHTY MpiMEHe AR [BYKPATHOM
o NOAKOPMKY NPeALeCTBYoLLeH 03UIMON NLueHMLbI. Ha 3TUX ke BapuaHTax oTMeuanach npesbie-
hitps://doi.org/10.18619/2072-9146-2025-2-96-102 HUE HaZ13eMHOM MacChl CUAEPaNbHOM ropyMLbI. Mcronk3oBaHMe aBTONMOTA NOKa3ano BbICOKYI0

TOYHOCTb PacnosiokeHUss PacTeHU B psay W CHKeHME NoTepb NONE3HON Nowaau Ha BapuaH-
Tax ¢ MMHUManbLHOW U OTBaNbLHON 06paboTkaMu.
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Relevance. The article substantiates the need and expediency of taking into account elements of
biologization and ecologization of individual elements of potato cultivation technology in the field
Authors’ Contribution: A.|. Belenkov: conceptualization,  €Xperience of the Center for Precision Agriculture. Since the experiment was conducted in a large
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BeeneHune

I—I pYMeHEHNE BbICOKOMHTEHCUBHbBIX TEXHOMOIUIA C 3eMeH-
Tamy TOYHOrO 3emrefenus npyv BO3AeNblBaHWN Cenb-

CKOXO3AWCTBEHHbIX KynbTyp MO3BONseT co3gaBaTe Hanbonee

6naronpusaTHble yCnoBUSi AN pocTa WU pas3BUTUSI PacTeHUn u

pauMoHanbHO WCNOMb30BaTb [AOPOrocTosiliMe MUHepasbHble

ynobpeHus [1, 2].

MmaBHbIM haKTOPOM OKynaeMoCTu 3aTpart, ABNSeTCS BbICOKO
adekTBHOE NMPOEKTUPOBAHUE 1 peanu3aumns TOYHbIX CUCTEM
yAaobpeHusi. MNoneBble onbITbl NOKa3anu, YTo oTAaya oT nocnes-
HUX, KaK 1 OT 30HanbHbIX, 3aBUCUT OT BCEW COBOKYMHOCTU YCO-
BWI, COMYTCTBYHOLUMX NPUMEHEHUIO yaobpeHun [3, 4] (Tabn. 1).

VccnenoBaHms npoBoamnu B paMkax 3epHOMPOMaLLHOro CeBo-
obopoTa nonesoro onbita LleHTpa TouHoro 3emnepenust (LT3)
PrAY — MCXA nmenn KA. TuMupsizeBa, KOTOpbI nepecTan yHk-
umoHupoBaTth B 2022 roay. B paboTte npuBeaeHb! AaHHbIE MO Kyrb-
Type kapTodernb 3a TpU poTaumm YeTbIPEXMNONbHOro ceBoobopoTa:
BMKOOBCSIHAsi CMECb — 03UMasl MLUeHULa — KapTodernb — SYMEHb,
T.e.nepmoga ¢ 2009 no 2020 roabl. [NpeaLuecTBEHHNKOM ANs Kap-
Todbens siBnsAnacb o3nmMasi NnileHnua ¢ NoXXHWBHBIM NMOCEBOM rop-
YnLpbl Ha cuaepaT. B cBoto ovepeab 03Mmast nileHvua BbipallyBa-
nacb Mo OTBanbHOW WM HyrneBoW (nNpsiMor noceB) obpaboTkam
noysbl. [la BapuaHTa NpoBeAeHNs1 NOAKOPMKM O3MMON MLLIEHULIbI
npeacTaBnsanu cobol: 6e3 BHECEHWS aMMUAYHON CEenUTpbl U C

Tabnuya 1. 3ghghekmueHocmb cucmembl y3obpeHUst 8 ycs108usiX HEOOHOPOGHOCMU M0Y8bI
Table 1. Efficiency of the fertilization system under conditions of soil heterogeneity

MpoaykTuBHOCTL ceBoobGopoTa (T/ra B roa) npu
Ko3adduuneHTax Bapnauum cBoucTB noys (%)

Cucrema
yAobpeHus
7-25 25-50
3oHanbHas 9,2 6,8
To4yHasa 10,9 9,0
HCPgs 0,51

[axe Ha doHe cpaBHUTENbHO OGNAronpPUSATHON MOYBEHHO-
arpoxmmuyeckonn ob6CTaHOBKM cpeHerofoBasi NpoayKTMBHOCTb
KynbTyp W BbIFTOQHOCTb TOYHOW CUCTEMbI YAOOPEHUS COOTBET-
cTBEHHO Ha 11 1 8% npeB3ownu 30HanbHy. MNpuynHa aToro
COCTOUT, rMaBHbIM 006pa3oM, 3a CYET MX YaCTMYHOro nepepac-
npegeneHunst Mexay paHee nepeynobpeHHbIMK U HeJoya006peH-
HbIMK YacTamu nons [5].

B ycnoBusix BbICOKOW NECTPOTbl MAOAOPOAUS MOYB CHUXKA-
nacb oTAaya gaxe oT TOYHbIX CUCTEM YA0OPEHUS, XOTS 1 BABOE
MefneHHee. [MaBHas NpuMYMHA 3TOrO COCTOsNIa B HEKOTOPOM
YMEHbLUEHNN arpO3KOHOMUYECKON 3PEKTUBHOCTN MUHEPATTb-
HbIX yO0OpeHun Ha cnabooKynbTYpPeHHbIX MOYBEHHbLIX Pa3HO-
cTax, rae 6e3 npMMeHeHus NOBbIWEHHbIX 403 OpPraHuKU pasBu-
Te pacTeHU NMMUTUPOBANIOCh arpoU3NYECKUMU KOHONLNS-
MU nouyBbl [6].

Pa3Hon okasanacb u okynaemMocTb yaobpeHun B oTaenb-
HbIX NMPUEMax BHECEHUs, NPOBOANMbIX C WUCMOSIb30BaAHUEM
pasnuyHbIX MEeTOAMYECKMX NOAX0A0B. HamBbiclwen 1 ycTon-
YMBOW MO COBOKYMHOCTW COMYTCTBYHLLMX YCMOBUIA arpoHO-
MWYECKOM oThgavYen otnumyancs NnogKoOPMOYHbIA NPUEM BHe-
CeHUs a30THbIX YA0OpeHWA C UCMONb30BaHWEM [aHHbIX
HenpepbIBHOrO WHMpPakpacHOro ckaHMpoOBaHWSA MOCEBOB
HenocpeaCcTBEHHO MO arperatoMm BHeceHus TykoB. [lpwu
3TOM KaXAblll KUorpaMmM AenCTBYHOLLErO BELECTBa nocnes-
HMX obecneuunn npousBoactBo 12 — 19 kr/ra 4ONONHUTENb-
HOWM NpoAyKuMu. OTO NO3BONSET PEKOMEHAOBATbL UCMOMb30-
BaHMe [OaHHOro TexXHOJIOrM4yeckoro BapuaHTa, Kak BecbMa
3(h(PEKTMBHOITO UHCTPYMEHTA ynpaBneHUs NpoayKLMOHHbIM
npoLeccoM B YCMOBUSIX NMPOCTPaHCTBEHHOW HEOOHOPOOHO-
CTV MNOCEBOB B CAMOM LUMPOKOM Kpyre nmoYBEeHHO-arpoXumu-
Yyeckunx ycrnosum [7].

MeToauka n ycnosmsa npoBeaeHusi uccrnegoBaHum

Llenb nccnegosanuii - BoIsBUTb 3EKTUBHOCTb pPasfnNyYHbIX
TEeXHOMOoruni Bo3aenbiBaHns, 06paboTku NoYBbI, NOCNeAeNnCTBUSE
NpUMEHeHNs yaoOpeHUI NO BIUAHWUIO HA MPOAYKTUBHOCTbL pas-
TNINYHBIX COPTOB KapTodensi.

>50

42

8,0

OkynaemocTb NnpuMeHeHus yaobpeHun (py6/py6) npu
pa3HbIX KoadduumeHTax Bapmaumm cBoucTe nous (%)

7-25 25-50 >50
71 4,9 2,7
79 6,8 5,6

[OBYKpaTHOW nogkopmkor 70 kr/ra B a3y BECEHHEro KyLueHus 1
konoweHns. KapTtodpenb Bo3genbiBancs C MPUMEHEHWEM [BYX
TEXHoMorni (TpaguuUMOHHOM M TOYHON), ABYX 0OpaboToK MouyBbl
(oTBanNbHOM M MUHUMAarnbHOWM) U ABYX BapvaHTOB yaoobpeHuid nog
NpeLIEeCTBYOLLYIO KynbTypy (6€3 NOAKOPMOK U C ABYMS MOAKOPM-
kamu 3a Beretaumto) [8]. Y6opky ypoxasi kapTodhens nposoamnu
NoAensHo4YHO MeToA0M NPSMOro KombarH1poBaHus. HaasemHyto
6Guomaccy ropuvlbl Ha cugepaT onpedensny B3BELUMBAHWEM C
yyeTHou nnowagkn 0,25 m? B 8-kpaTHOW MOBTOPHOCTW.
OnpepgeneHne OTKIOHEHWI pacTeHU kapTodhens oT LeHTpa rpeb-
HS1 U MOTepW MOe3HOW Nrowaan NoaensiHouHO MPOBOAMNN pac-
YeTHbIM MeTogom [9].

O6paboTky nouyBbl Nof KapTogenb NPOBOAUNN OTBasbHbIM
060pOTHLIM MAyrom Ha rnyouHy 20-22 cM, MUHUManbHYK C
MCMNonb30BaHNEM MMMOPTHOrO KOMOMHUPOBAHHOIO arperata Ha
12-14 cm. Tlocne y6opKM 03UMOMN MLUEHWLbI BbipallyBanm rop-
ynuy Genyto Ha cuaepart, 3afenbiBaemyto B NOYBY 0OOPOTHbLIM
nyrom v ynomsiHyTelM paHee arperatom. [epen nocagkow kap-
Tocbenss noa npegnocagoyHyto 06paboTky BepTUKansHow pe-
3epHO GOPOHOM BHOCWUMM KOMMMEKCHblIE MUHeparnbHble Yao6-
peHusi anammodpocky (16:16:16) B fo3e 1 T/ra. B pasHble roabl
BbICaXXMBamnu pasnunyHble copTa kapTodens, B cuny BblpoXae-
HUS1 U CUMBbHOTO CHUXEHUsI ypoxxanHocTu — Yaada, YKyKoBCKui
paHHui, Hesckuii, CHervpb, PsibuHywka, Aspopa, MonybusHa
[10]. Hopma nocagku B npeaenax 60 Toic. pacTt./ra [11].

PesynbTaTtbhl nccnegoBaHnmn

MepBas poTauus ceBoobopoTa, anmeliasica ¢ 2009 no 2012
IT., BbisiBUNA MPENMYLLECTBO TOYHOW TEXHOMOrMM BO3aenbiBa-
HUS1 kKapTodoens, koTopoe, B cpeaHeM 3a 4 roga, CocTaBuo B
CpaBHEHUU C TpaguumoHHon nopsgka 1 T/ra (Tabnuvua 2).
CpaBHeHVe BapuaHToOB No obOpaboTke CBMAETENbCTBOBANO B
nonb3y OTBasribHOM, MO KOTOPOW B CpedHEeM Ha TpaguLMOHHON
TEXHOMOMMM YPOXXarlHOCTb MpeBbIana Hag MUHUMarbHOW Ha
OensiHkax C OTCYTCTBMEM MOAKOPMKWU MNpeAllecTBeHHUka 2,2
T/ra, ¢ AByMs ero nogkopMmkamu — 1,9 1/ra, Ha TOYHOW TEXHOIO-
rn 3TN pasnnynst COOTBETCTBEHHO cocTaBnsanu 2,5 1 2,0 T/ra.



Tabnuya 2.YpoxaliHocmb kapmodesisi no eapuaHmam onbima LJeHmpa moyHozo 3emnedenus 3a 1-t0 pomayuro, m/2a
Table 2. Potato yield by variants of the experiment of the Precision Farming Center for the 1st rotation, t/ha

06pat 2009 rop 2010 rog 2011 rop 2012 rop CpepgHee
pab6oTka
TexHonorusa e
HeyA yA Heyn YA HeyA YA Heyn ya Heyn YA
oTBanbHas 37,2 40,6 20,6 22,7 23,5 24,8 18,4 19,1 25,0 26,8
TPaAMLUMOHHasA
MUHUMarnbHas 8515 37,2 16,9 214 22,6 28 16,2 17,5 22,8 24,9
oTBanbHas 38,6 417 22,9 25,4 23,8 251 19,0 19,9 26,1 28,0
TOYHas
MUHUManbHas 36,0 38,8 18,5 22,8 23,0 24,0 17,0 18,3 23,6 26,0
HCP(A) — TexHonorus 3,51 2,02 0,05 0,79 -
HCP (B) — obpaboTka 1,74 2,42 0,08 0,56 -
HCP (C) - yno6peHue 2,16 2,21 0,10 0,09 -

lMocnepencTare NOAKOPMOK NpeaLLecTBYOLLEn 03MMON Mnile-
HULbI obecneynBana ypoxanHocTb kapTodens B nonb3y ABOW-
Horo ux nposeaeHus 1,5-2,0 1/ra.

BakHO oLeHUTb ponb 3afernku ropynLbl Ha cuagepart noj kap-
Tobenb, NPOBEeAEHHbIN OCeHbl npedblaywimx net [12, 13].
YkasaHHasi 30ecb Macca npefHasHavanacb nof ypoxaw kapTo-
dena nocnegyrowmx net, T.e. B 2009 roagy 3agensiBanacb nog
ypoxan nocnegytowero 2010 roga, 8 2010 rogy — nog 2011 rog,
B 2011 rogy — nog 2012 rog (Tabn. 3).

Hanbonbluyio HagsemHyto Maccy ropuvua ccopmupoBana B
2009 rogy. OHa bbina 3agenaHa nog ypoxan kaptodens 2010 roaa.
Ho, B cBS31 ¢ HebnaronpysATHBIMI arpOMETEOPOIOTMYECKMMU YCIIO-
BUSIMM 3TOrO rofa, Obln nonyyeH ypoxan kaptodens B npegenax
20-25 T/ra. Takas e KapTuHa crioxuracb ¢ 6GMomMaccon ropumLpl B
2011 rogy. ypoxavHocTb kapTtodens B 2012 rogy He npeBblllana
20,0 T/ra. B cpegHeMm 3a 4 roga MakcMmaribHoe HakornneHue Haa-
3eMHOI Macchl cuaepaTta 0TMeYarnoch Mo TOYHOW TEXHONOorMM Ha
yoobpeHHOM choHe Mo Benaluke. MpeBbilleHe OTHOCUTENBHO Tpa-

Tabnuya 3. YpoxaliHocmb 20p4uybl Ha cudepam nod ypoxal 6ydywezo 2o0a no eapuaHmam onbima LT3 3a 1-t0 pomayuro, m/za
Table 3. Yield of mustard as green manure for next year's harvest according to the variants
of the Precision Farming Center experiment for the 1st rotation, t/ha

e SRR 2009 rog 2010 rog 2011 rop 2012 ropg cpegHee
XHOnorus o ——
HeyA yA HeyA yA HeyA yA HeyA yA HeyA yA
oTBanbHasa 7,0 17,4 2,95 3,01 13,5 14,1 49 5,6 71 10,0
TPaAMLMOHHasA
HyneBasi 5,6 12,5 2,83 3.01 13,2 13,9 4.1 5,1 6,5 8,4
oTBanbHas 72 18,0 2,94 3,08 14,0 14,9 52 6,0 74 10,5
TOYHas
HyneBasi 6,9 14,6 2.88 3,06 13,7 14,1 44 55 7,0 9,3
HCP(A) — TexHonorus 1,94 0,16 0,50 0,05 -
HCP (B) — o6pa6oTka 2,02 0,21 0,33 0,06 -
HCP (C) — ynobpeHue 5,68 0,15 0,12 0,08 -
lMpumeyarue: A, B, C — sapuaHmesl 8 nonesom ornsime LIT3; Heyd., y0. - HeyOobpeHHble U yOobpeHHble 8apuaHmabl
Tabnuya 4. YpoxaliHocmb kapmodensi mo eapuaHmam onsima L|T3 3a 2-to pomayuro, m/2a
Table 4. Potato yield by variants of the Precision Farming Center experiment for the 2nd rotation, t/ha
TexHo-norusa Oﬁn%aquOI;l;Ka 2013 rop 2014 rop 2015 rop 2016 rop CpepnHee
Heyn yA Heya yA Heyn yA Heyn yA Heya yA
TpaguLMOHHas oTBanbHas 26,3 27,6 25,7 28,0 30,5 32,4 28,1 30,0 27,7 29,5
MUHUManbHas 25,0 26,2 24,5 27,3 27,7 28,6 25,5 26,9 25,7 27,3
TOYHas oTBanbHas 25,7 28,6 25,4 28,3 1.3 33,2 30,3 32,0 28,2 30,5
MUHUManbHas 23,6 25,9 25,0 27,8 28,8 29,6 26,0 27,6 259 27,7
HCP (A) — TexHonorus 1,13 1,95 1,01 1.35 -
HCP (B) — o6pa6oTka 1,20 2,87 2,23 2,19 -
HCP (C) - ynoGpeHue 1,90 3,02 1,19 1,41 -

lpumeyaHue: A, B, C — sapuaHmsbi 8 noneeom ornbime L|T3; Heyd., y0. - HeydobpeHHble U y0obpeHHbIe 8apuaHmbl
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Tabnuya 5. YpoxaliHocmb 2o0p4uybi Ha cudepam nod ypoxat 6ydywezo 2o0a no eapuaHmam onbima LT3 3a 2-t0 pomayuro, m/2a
Table 5. Yield of mustard as green manure for next year's harvest according to the variants
of the Precision Farming Center experiment for the 2nd rotation, t/ha

O6paGoTka 2013 rop 2014 rop 2015 rog 2016 rog CpepHee
TexHonorus L T
HeyA yA Heyn yA Heyn ya Heyn yA Heyn YA

oTBarnbHas 9,6 11,8 16,4 21,8 10,5 12,7 8,3 9,2 11,2 13,9
TPaAMLMOHHasA

HyneBas 9,8 12,6 12,8 18,3 9,9 11,1 57 7,2 9,6 12,3

oTBanbHas 72 10,6 14,5 19,4 11,2 13,0 10,6 11,8 12,7 13,7
TOYHas

HyneBas 9,8 14,2 10,2 17,5 10,0 11,8 7,2 8,38 9,3 13,2
HCP (A) — TexHonorus 1,07 1,77 0,82 2,47 -
HCP (B) — o6pa6oTka 0,65 2,09 1,38 2,32 -
HCP (C) — yno6peHue 2,34 1,66 1.42 1,22 -

lMpumeyaHue: A, B, C — sapuaHmsl 8 nonegom orsime LT3, Heyd., y0. - HeydobpeHHbIe U yOobpeHHbIe 8apuaHmMbl

OvumoHHol TexHororun 0,5 T/ra, cpaBHUTENbHO C HyneBoW obpa-
6oTtkon — 1,2 T/ra, nocnegencTene NoaKoOPMOK MpeaLlecTBeHHUKA
yBENUYMBANO MacCy ropyulbl B CPaBHEHWM C HeyaoOpeHHbIM
doHoM Ha 3,1 T/ra. Takum o6pa3om, NPOSIBUNOCL HE3HAYUTENbHOE
NpenMyLLIEeCTBO G1OMNOMM3NPOBaHHBIX BApUAHTOB C MUCMOMb30BaH-
€M OpraHn4eckon Macchl cuaeparnbHoOM KynbTypbl [14].

Bo BTOpYt0 poTauuto onbITHOrO ceBoOGOpOTa OTMEHANUCH TE XKe
TEHOEHLUMUN 1 3aKOHOMEPHOCTU, YTO 1 B NepBo (Tabn. 4).

Tak, B cpegHem 3a 4 roga ¢ 2013 no 2016 rogpl MakcumanbHas
YPOXalHOCTb KapTodens MnornyvyeHa Mo TOYHOW TEeXHOMoruw,
oTBasbHOM 06paboTke, C MPUMEHEHNEM ABYX MOLAKOPMOK MpesLue-
cTBytoLLEeN 031MoM NweHuLsl — 30,5 T/ra. B cnyvae otcyTcTBust noa-
KOPMOK C TEMWU K& BapuaHTaMu TeXHONOorMn 1 obpaboTkM NOYBbI
ypoan cHkarncst Ha 2,3 T/ra. [NpogyKTMBHOCTb KynbTypbl Ha Tpaau-
LIMOHHOW TEXHOMOIMM C OAMHAKOBOW 06paboTKON 1 NOCNEAENCTBYO-
LWMMK NoAKOPMKaMKU yMeHblumnack Ha 1,0 T/ra. MuHumanbHas
obpaboTka nof kapToderns Ha dhoHe yaobpeHuin npueBogmna K CHu-
YKEHWIO YPOXaHOCTU B CPaBHEHUM C NUOVPYHOLLYIM BapuaHTam Ha
2,8-3,2 T/ra. HeynobpeHHble OensiHKM O3MMOW MLIEHULbI B Nocne-
[OEenCTBMN Ha YpOXXaHOCTb KapToderns okas3anucb MeHbLue Ha 4,6-
4,8 1/ra[15, 16].

B tabnuue 5 npeacraBneHa BenuuMHa HaA3eMHOW Macchbl
ropuvupl, 3anaxumBaemasi nog kaptodenb ypoxas Oyayliero
roga rno oTAenbHbIM BapMaHTaM onbiTa.

MakcrManbHas Hag3eMHas Macca NoXXHUBHOW cuaeparnbHOn
ropumupbl nonyyeHa oceHoto 2014 roga. COOTBETCTBEHHO, Kak
cnegyet u3 Tabnuubl 3, B 2015 rogy 6bina cdopmMupoBaHa
camasi bonbluas ypoxanHocTb kapTodens B npegenax 30,0 u
6onee T/ra. Takas xe cutyauust cnoxunack B 2015 rogy, obec-
neyrB 4OCTATOYHO BbICOKYIO YPOXKAWHOCTb KyrnbTypbl B Crieayto-
wem rogy. B cpegHem 3a 4 roga otBanbHasi o6paboTtka Ha Tpa-
OVILIMOHHOW 1 TOYHOW TEXHOSOMUsIX MO3BOSMMIA NOMY4YnTb OKOJIO
14 T/ra NOXXHUBHOWM Macchl cuaepanbHon ropumubl. OcTanbHble
BapuaHTbl, 0COOEHHO nocne HeynobpeHHOro nogKopMKamu
npelwecTBEHHUKA CHUXKAMNM ypoxan ropyuubl, YTO CKka3anochb
Ha NpPOAYKTUBHOCTM kapTodpens nocrnegywwmnx 3a HUMKU NeT.
OOwas cpedHsis Hag3emHast Macca cuaepata konebanacb B
npegenax 9,0-14,0 T/ra.

Mocne 2016 roga cutyaums B nonesom oneite LT3 nameHun-
nacb He B Nny4Luyto CTOpoHy. MNpexae Bcero, No KOMMNIeKCy noka-
3aTenei ucyesnu Aea gaktopa — 3TO TEXHOMOrNs BO3aenbiBa-
HUSE U NpoBedeHMe MNOAKOPMOK O3MMOM MLIEeHWLbl BO BpPeEMS
BereTaumn. B octanbHoM e — aBe 06paboTkM NOYBbI, BbICOKas
[03a KOMMNJEKCHbIX MUHeparnbHbIX YA0OpeHuii 1 1cnonb3oBa-
HVe MOXHMBHOIO cuaepaTa nof ypoxaw kaptodens byayuiero
roga coxpaHunucb. [MosTomy panee npoBOAUNM CpaBHEHUE
Tonbko no cpaktopy B (puc. 1).
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2017r. 2018r. 2019r. 2020r.
oTBaNbHaA 28,1 26,5 33,5 28,0
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HCP, t/ra 0,64 2,00 212 2,02

PucyHok 1. YposxatliHocmb kapmodgberisi no eapuaHmam onbsima L|T3 3a 3-to pomayuro, m/za

Figure 1. Potato yield by variants of the Precision Farming Center experiment for the 3rd rotation, tha
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OBLUEE 3EMNEAENNE N PACTEHMEBOACTBO
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PucyHok 2. YposxaliHocmb 2o0pyuybl Ha cudepam rnod ypoxali 6ydyue2o 200a no eapuaHmam ornbima LT3 3a 3-to pomayuro, m/2a
Figure 2. Yield of mustard as green manure for next year's harvest according to the variants
of the Precision Farming Center experiment for the 3rd rotation, t/ha

YpoxanHocTb knybHen kaptodens B TedeHue nocnea-
HUX neT 3-e poTtauuun cesoobopoTa noaTBEPAMIA NPEUMY-
LecTBO OTBanbHOM 06paboTKKN, YTO NOATBEPXKAEHO pacye-
TaMmy CTaTUCTUYECKOW [OCTOBEPHOCTU pe3ynbTaToB. B
cpegHeM 3a nepuof kaptodens copmMupoBan ypoxan no
BCMallKe Bbllle, YeM Mo MUHMManbHoOW obpaboTke Ha 4,0
T/ra.

MpoAyKTMBHOCTbL ropyuubl Ha cugepaT Mo pasnuyvHbIM
npvemam ob6paboTkM no4yBbl, 3a UcknoveHnem 2017 roga,
pasHuMnUCb HecyllecTBeHHO (puc. 2). B cpeagHem 3a 3-io
poTtauui ceBoobopoTa pasHuua MexXxAy BapuaHTamu
coctaBuna 0,8 T/ra B nonb3y oTBanbHou. Cnegyet oTme-

Tabnuya 6. pynnbl omknoHeHul
Table 6. Deviation groups

Fpynna
OTKITOHEHMs 1 2 3 4 5
OTKNOHEeHMe (cM) 0-2 3-5 6-8 9-11 12-14

MeHeHMeM aBTonunoTa U Mapkepa. TOYHOCTb NPOBEAEeHNS
rpoebHeobpasoBaHnsa OLeHMBanacb No OTKIIOHEHMWIO PAOKOB
BCXO[OB KapTogens oT ueHTpa rpebHs. B coBpeMeHHbIX
TexHonorusix rpebHeoGpasoBaHne NPoOBOAUTCS A0 NOsIBre-
HWUSI BCXOAOB, NPY 3TOM OT TOYHOCTM HASOXKEHMUS NMPOXO40B
npu nocagke u rpebHeoGpa3oBaHUM 3aBUCUT KayecTBO
npoAyKLuu.

Ta6nuya 7. PacnpedeneHue omknoHeHul no epynnam (%)
Table 7. Distribution of deviations by groups (%)

Fpynnbi oTKNOHeHUn/

g:g::g a”:g;(aegg_ﬂ(: / Mﬁﬁmnnamlfaﬂ IKﬁ:Jg: :gcc:;n /MVIII-IW Man'na:ﬁ guan IKna'?:ca:Eﬁzgkaﬂ
1 34 51 13 18
2 47 33 33 18
3 18 5 27 23
4* 0 8 17 24
5* 0 1 9 16

* - OaHHble OMKITOHEeHUs1 psidka om yeHmpa 2pebHs CyuwecmeeHHO CHUXarom ypoxalHOCMb.

TUTb HUCXOAsee ybObiBaHME ypOXXaWHOCTWU CuAepanbHON
KynbTypbl, B CUIy onpeAeneHHblX 00 bekTUBHbIX U Cybbek-
TMBHbIX Npobnem, BO3HWMKWWUX Npu BeaeHun onbita LTS,
4YTO NOCAYXWUIO NPUYNHOW ero ceepTbiBaHMA B 2022 roay.

Hanbonee cylwecTBeHHbIM 31EMEHTOM TEXHOMOMMU TOY-
HOro 3emnenenvs nNpu Bo3genbiBaHUy kapTodens aenseT-
cst obecnevyeHve napannenbHOro NPoxoaa TEXHUKK U arpe-
raToB ¢ MMHUManbHbIMU OTKNOHEHUAMU. [Tpy BBICOKON TOY-
HOCTM NPOXOA0B AOCTUraeTcs MOBbILEHNE YPOXaANHOCTU U
KayecTBa kaptodens [17].

B nonesbix uccnegoBaHusix NpoBOAMMACH OLEHKa TOu-
HoCcTu rpebHeobpasoBaHns Npy Bo3genbiBaHUM kapTodens
no MUHUManNbLHOW N oTBanbHOW obpaboTkam MOYBLI C NpU-

Tabnuya 8. CpedHue 3Ha4YeHUs1 OMKIOHeHuUl pacmeHull kapmoghensi
om yeHmpa epe6Hsi, cM
(cpedHee 3HayeHue * cmaHOapmMHoe OMK/IOHeHUE)
Table 8. Average values of deviations of potato plants
from the center of the ridge, cm (average value * standard deviation)

Cnocob aBuXxeHuA

Cucrtema
06paboTku
[ no
aBTONUNOTY Mapkepy
MuHumanbHasn
o6paboTka 3,6£0,39 6,310,74
OTtBanbHas
o6paboTka 3,3+0,62 7,1£0,86
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Tabnuya 9. Momepu nnouwjadeli npu pa3nuyHbix crnocobax o6pabomku u AeuxeHuUsi MawWUHHO-MPaKMOPHbIX az2pe2amos
Table 9. Losses of areas with different methods of processing and movement of machine and tractor units

OTKNnoOHeHue
CTbIKOBOTo M/p
OT HOPMBbI (M)

Cnoco6 ABuxeHUs
M 06paboTKM NoYBbI

Mo mapkepy, oTBanbHas 0,022
Mo mapkepy, MMHUManbHas 0,026
Mo aBTONMUNOTY, OTBanbHas 0,001
Mo aBTONMNOTY, MMHUMaNbHas -0,001

B onbite LT3 cpaBHMBanNUCb BENUYUHbI OTKIOHEHUN
pAOKOB pacTeHUN OT ueHTpa rpebHsA npy pasHbiX TEXHONMO-
rmax Bo3aenbiBaHUs. B 3aBUCMMOCTN OT pacCTOAHUSA LLEHT-
pa psiaka oT ueHTpa rpebHsa Hamu Obinu BbigeneHsl 5 rpynn
OTKJTOHEeHUI (Tabn. 6). 3aTem ObINO paccyMTaHo pacnpege-
neHne OTKNOHEHW NO rpynnam npu pasHblix cnocobax BO3-
AenbiBaHus kaptodens (tabn. 7).

CpepnHve 3Ha4YeHWsa OTKIOHEHWW pacTeHui kaptodens
OT ueHTpa rpebHs 66N n3amepeHbl ANS KaXA0W TeXHONo-
rmm B 46 ToYKkax, 3aTeEM BbICYMTAHO CpedHee 3HavyeHne Ansd
Kaxgon TexHonorum (tabn. 8).

Cnocob ABWMXEeHMS MallMHHO-TPaKTOPHbBIX arperaTtoB no
aBTONUMOTY sABNseTcA 0onee BbIPOBHEHHBIM MO TPaeKTO-
pun B YCIOBMSIX KaK MUHMManbHO obpaboTaHHOM MOuYBbI,
Tak n oTBanbHo obpaboTtaHHoN. Bo BTOpom crnyyae OTKmo-
HeHus Obinn MuHUManbHbl. OTKIOHEHUA NO Mapkepy W
aBTOMUMOTY BXOAAT B pasHble rPynnbl: B TPETbIO U BTOPYHO
COOTBETCTBEHHO. BO3MOXHOE 00bACHEHNE 3TOMY SABMEHUIO
3akn4aeTcsa B TOM, YTO MeXaHu3aTopy ANs U3MEeHeHUus
Kypca OBWXEHUS Npu OTKITOHEHUN OT 3aaHHON TpaekTopumn
HeobxoAMMO BM3yarnbHO OOGHapYXWUTb 3TO CaMOe OTKIOHe-
HUe, TO eCTb OHO AOJIKHO OblTb JOCTAaTOYHO Gonbwnm ANA
TOoro, 4ytobbl ero MOXHO ObINMO 3amMeTUTb BM3yarbHO.
ABTOMWUNOT, UCNONb3YHA TOYHbIE JaHHbIE O CBOEM MeCTOMO-
noxeHumn cnocobeH pearvpoBaTb Ha He3HAYUTENbHbIE
OTKMOHEHUS, KOTOpPble MOTYT ObiTb He3aMeTHbl Npu BU3Y-
anbHou oueHke [18].

OTKMNOHEHNSA OT 3agJaHHOW TPaeKTOPUU OBUXKEHUS Tpak-
Topa npuBOAAT K He3addHEKTUBHOMY UCMNOMNb3OBAHUIO
nocesHow nnowagu nonsg (tabnuua 9). NpeaBapuTenbHblie
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MoTteps nnowaan MoTeps nnowaaun

Ha 1 ra (ra) Ha 100 ra (ra)
0,0073 0,73
0,0086 0,86
0,0003 0,03
-0,0003 -0,03

pe3ynbTaTbl OLEHKU BUAHUSA OTKITOHEHWA Ha NoTepu nro-
wagen npu cTaHAapTHOM LUMPWUHE CTbIKOBBIX MEXAYpPAaumn
0,75 M, paccymTaHHble TeopeTMYeckn Ha nnowanb B 1 ra m
Ha 100 ra npuM NpMMeEHEeHWN OTBasSIbHOM U MUHUMaNbHOM
06paboToK. YBENnMYeHmne CTbIKOBbIX MeXaypaaui npusoguT
K yBenuyeHuo cBobOAHbIX Mnowagen Mexay npoxogamu,
KOTOopble MOTEeHUManbHO MOXHO 3aHATb noj kaptodens
[19, 20].

3aknw4yeHue

1. B Hawwux nccnegoBaHusx, B CpeiHEM 3a nepuog, Hau-
bonee BbiCOKas ypoXxaWHOCTb kapTodensd nonyvyeHa Ha
hoHe TOYHOW TEXHOMNOTMM MPU UCMONb30BAHUM OTBaNbHOWN
06paboTkM MOYBbI MO BapuaHTy NPUMEHEHUSA OBYKPaTHON
NOAKOPMKM NpeaLlecTByOLWEN 03MMON NWeHNLbI. 34eCb Xe
oTMevyanacb npeBbllleHWe HaA3eMHOW Macchl cupeparnb-
HOW ropyuubl, BO3genbiBaeMon nocne ybopkm o3nmon nue-
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CTBAMK KOHQ)HMKTa WHTEPECOB B OTHOLLEHUA HyGJ'IMKaLI,VIM
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INTRODUCTION
orests and agriculture are essential parts of farming sys-
tems where farmers rely on them for their livelihoods [1].
The role of forests in providing livelihoods and alleviating pover-
ty has gained increased attention over the past few decades. For
rural communities, forest resources are a primary means of
livelihood, supporting livestock farming, providing agricultural
inputs, and supplying timber and non-timber forest products [2].
Forests are often seen as a free resource, available for conver-
sion to other uses without considering the impact on their envi-
ronmental services.

Deforestation is defined by the [3] as the direct, human-
induced conversion of forested land to non-forested land. Forest
degradation, on the other hand, occurs when the ecosystem
functions of the forest are impaired, but the area remains forest-
ed [4]. Deforestation is a widespread environmental issue that
significantly affects the resilience and distribution of forests. It
typically results from clearing forests for agriculture and other
land uses [5]. In various African countries, forests provide essen-
tial goods such as timber and non-timber products (e.g., bam-
boo, chew sticks, game) that support the rural economy [6].

Deforestation is particularly concerning for developing coun-
tries, including Ethiopia, due to its adverse effects like biodiver-
sity loss and increased greenhouse gas emissions [7].
Deforestation occurs for several reasons: trees and charcoal can
be sold as commodities, and cleared land can be used for pas-
ture, farming, plantations, and human settlements [8]. Forest
degradation impacts livelihoods and income generation activities
by reducing and eliminating direct economic services [9].

Ethiopia, rich in natural resources, is currently facing
intense pressure and challenges due to population growth,
weak economic development, destructive usage practices,
recurrent drought, and resource mismanagement.
Deforestation and forest degradation are significant hurdles
to Ethiopia's sustainable socio-economic development,
manifesting in land degradation, water resource depletion,
climate change, prolonged dry seasons, biodiversity loss,
and decreased agricultural productivity [10].

OBLUEE 3EMNEAENNE N PACTEHMEBOACTBO

Ethiopia's forest resources are diverse, ranging from lowland
scrubs to tropical rainforests [11]. Beyond environmental bene-
fits, these forests contribute economically and socio-culturally by
creating jobs, generating income, diversifying livelihoods, com-
bating poverty and food insecurity, and providing energy [12].
Forests are also vital for timber production and tourism develop-
ment [13] and for producing traditional medicines for humans
and livestock, especially in rural areas. However, in recent
decades, rapid population growth, increased crop cultivation in
marginal areas, intensified livestock grazing, soil erosion, and
poor agricultural practices have led to severe forest degradation
[14; 15; 13].

The extensive deforestation and other factors have
caused significant soil degradation and nutrient depletion,
sharply reducing agricultural productivity in Ethiopia. Soil
erosion due to deforestation is a critical environmental
issue, with Ethiopia losing fertile topsoil at an estimated rate
of one billion cubic meters per year [14], severely affecting
agricultural productivity. Other negative consequences of
deforestation in Ethiopia include biodiversity loss, climate
change, devastating floods, high runoff, and wood shortages
[12;16]. Various economic, demographic, and socio-political
factors contribute to forest resource degradation in Ethiopia.
This study aims to explore the socioeconomic and environ-
mental impacts of deforestation and community perceptions
of these impacts in the study areas.

MATERIALS AND METHODS

Description of the study area

Location of the study area

The study was conducted in the Shabe Sombo district, Jimma
Zone, southwest Ethiopia. Geographically, it is located between
7°17'-7°44' North latitude and 36°17'-36°52' East longitude in the
Jimma Zone. The district is situated along the Jimma-Bonga
main road, 50 km from Jimma town. It shares borders with Seka
Chokorsa to the north and northeast, the Kefa Zone in the south
and southeast, and Gera District to the west and southwest. It is
positioned in the southern part of the Jimma Zone [17].
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Figure 1. Map of the study area
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The soil pattern in Shabe Sombo clearly illustrates the rela-
tionship between climate, geological structure, and vegetation
cover. The main soil types in the area include some of the best
agricultural soils: red-brown soils (35%), black soils (45%), and
grey arid brown soils with a heavy texture (20%). These soils
generally have good agricultural potential, with the exception of
sandy soil. Additionally, loam and sandy soils are present in the
District and can be used as raw materials for construction [17].

Climate and drainage

The total area of the District falls within the Gojeb River catch-
ment of the Gibe River Basin. Major perennial rivers such as the
Gojeb, Anja, Gurati, and the smaller Anja Rivers flow into the
Gibe River. These rivers are primarily used for traditional irriga-
tion and washing red coffee. The Districts does not have any
lakes.

Regarding climate, most of the District is characterized by
subtropical (Badda Daree) and cool (Baddaa) agro-climates,
which make up 40% and 60% of the District area, respectively.
The western part of the District experiences a cool agro-climate
with a mean annual temperature ranging between 17-20°C. In
contrast, the western part has a subtropical climate with a mean
annual temperature ranging from 20-23°C.

The rainfall pattern in the District is weakly bi-modal, with a
small rainy season in spring during April and May, and a more
significant rainy season in summer from June to August. Annual
rainfall in the District varies between 1,400 mm and 1,900 mm
[17].

Vegetation covers

The district is well-endowed with natural forest coverage,
encompassing approximately 35,000 hectares, while man-made
forests cover about 10,000 hectares. Of the total natural forest
area, around 25,597.94 hectares are managed under a
Participatory Forest Management (PFM) approach (Takahashi
and Todo, 2011). This management strategy is active in 14
kebeles within the District where 44 forest management associ-
ations operate under the Belete-Gera Regional Forest Priority
Area. These associations are responsible for managing the
25,597.94 hectares of forest in the District [17].

The forest is characterized by a rich biodiversity, with domi-
nant tree species including Syzygium guineense, Olea wel-
witschii, Prunus africana, and Pouteria adolfi-friederici. This for-
est is noted for its significant biodiversity, making it crucial for
both conservation efforts and socioeconomic benefits [18].

Population

According to CSA [19], the total projected population of the
District is 141,037, consisting of 71,150 males and 69,887
females. Of this population, 132,935 individuals reside in rural
areas, while 8,102 live in urban centers. In terms of age distribu-
tion, there are 70,776 adults aged between 15 and 64 years,
43,565 children aged 0 to 14 years, and 24,988 elderly individu-
als aged 65 and above. The District has a notably high propor-
tion of adults, with the majority of the population falling within the
15-64 age range.

Methods

Types and sources of data

Both primary and secondary data sources were utilized for
the study. Primary data were collected through key informant
interviews, household questionnaires, focus group discussions
(FGDs), and direct observation. Secondary data were obtained

from various literatures accessed via the internet, as well as
from district and small Administration unit offices. The primary
data focused on identifying the key drivers of deforestation and
understanding community perceptions regarding deforestation.

Sampling Techniques and Sample Size
A cross-sectional survey design incorporating both qualitative
and quantitative methods was employed for this study. Shabe
Sombo district was purposefully selected as the study area due
to its prevalent issues of agricultural expansion, illegal logging,
and resettlement. Four small Administration unit; Atiro Gefare,
Mirgano Baso, Yanga Dogoma, and Sombo Daru were random-
ly selected from the district, in consultation with local natural
resource management experts. A proportional sample of 187
households was then determined using lIsrael's [20] formula,
with households selected proportionally from each small
Administration units.
N
n=N —1+N(e2) equ(1)
Where: - n = the sample size N = the population size e =is
the level of precision (+7%).
2176

"= 32176(0.07) =187

Table 1. Sampling size per kebeles

No small Administration unit Household No_ Sample
size proportion
1 Atiro Gefare 540 46
2 Mirgano Daso 567 49
3 Yanga Dogoma 499 43
4 Sombo Daru 570 49
Table 1. Sampling size per kebeles
small Sample
No Administration HounghoId size
unit = proportion
1 Atiro Gefare 540 46
2  Mirgano Daso 567 49
3 Yanga Dogoma 499 43
4  Sombo Daru 570 49

Method of Data Collection

To gather both quantitative and qualitative data, a combina-
tion of questionnaires, focus group discussions, and non-partic-
ipant observation was employed. Structured questionnaires
were developed and pretested to align with the study objectives,
while focus group discussions, structured interviews, and non-
participant observation were used for qualitative data collection.
Before data collection commenced, enumerators received com-
prehensive training on study objectives, questionnaire comple-
tion, respondent interaction, and data collection methods.
Suitable times and locations for key informant interviews and
focus group discussions were arranged in collaboration with
kebeles administrators.

Household Survey questionnaire

Household survey questionnaire provides structured numeri-
cal data. Socioeconomic information were collected from all the
total sample size 187 households. During preparing and collect-
ing the questionnaire, much emphasis was given to the house-
hold demographic characteristics, household socio-economic
characteristics, issues related to deforestation, effects of defor-



estation on socioeconomic and environmental effects, and pos-
sible recommendation. In order to get a reliable data from respon-
dents both close ended quantitative data and open ended qualita-
tive data questionnaires are prepared and administered to the tar-
get households.

Field Observation

Observation served as a critical tool for gathering firsthand
information throughout the study. Non-participant observations
were conducted to examine cultivated and uncultivated lands,
topography, vegetation cover, settlement patterns, and the overall
extent of deforestation. By immersing themselves in the study
area, researchers collected detailed field notes and photographs,
providing a comprehensive understanding of the landscape. This
observational approach facilitated a holistic analysis of the study
findings.

Key Informant interview

Key informants for interviews were selected purposively from
each small Administration unit. These informants included knowl-
edgeable and elderly individuals who have lived in the area for
over 25 years, as well as experts. The names of all households
(HHs) in the kebeles were obtained from the small Administration
unit office and verified with the key informants. A total of eight key
informants were chosen from the four kebeles, with two inform-
ants from each small Administration unit. The selection of these
key informants, who are experienced and well-informed about the
area, was conducted using the snowball sampling method [21].

Focus group discussion

Discussions were held in each selected small Administration
unit with groups of individuals of different genders to understand
deforestation, its causes, impacts, and farmers' perceptions of its
effects. Emphasis was placed on selecting farmers with extensive
experience and knowledge about the diversity and utilization of
woody plants. The discussions focused on the causes and
impacts of deforestation in the study areas. Data were collected
from stakeholders through focus group discussions, which
addressed deforestation issues and potential recommendations
for sustainable practices. Each focus group consisted of 8 to 10
participants and lasted approximately two to three hours. The

results of these discussions were analyzed in relation to the
study's objectives.

Method of data analysis

The data collection and screening steps were followed in data
analysis. Majority of the data collected through survey question-
naires were analyzed quantitatively through application of descrip-
tive statistics by using SPSS (version, 24) software and Microsoft
Excel 2010. The data collected by interview and FGDs were ana-
lyzed qualitatively with key event approach or thematic descrip-
tion. Family size, educational level, land holding size and income,
Population growth, Agricultural land expansion, Fuel wood,
Charcoal production, Urbanization and infrastructure develop-
ment and logging are the socioeconomic variable. Therefore,
table, chart and graph have been applied for data presentation.

RESULTS AND DISCUSSION

Socioeconomic Profile of Sampled Respondents

The results of the survey indicated a significant gender dispar-
ity among the sampled household heads, with 87.5% being male-
headed and 12.5% female-headed. Additionally, 96.88% of
respondents were married, while only 3.13% were unmarried.
Regarding educational attainment, the participants displayed a
range of educational levels: approximately 27.08% were illiterate,
60.42% had basic reading and writing skills, and about 12.5% had
received formal education. A notable proportion of respondents
were between 41 and 50 years old, and the majority had a farm
size of around 38.54% (see Table 2).The survey also revealed a
concerning trend of neglect toward agriculture, particularly among
both older and younger individuals, which poses a challenge to
food security. Many rely on subsistence farming and use outdat-
ed, environmentally harmful techniques, exacerbating issues like
deforestation and soil degradation. The fact that 60.42% of
respondents possess only basic literacy skills highlights a poten-
tial barrier to adopting modern agricultural practices. Practices
such as conservation tillage, contour plowing to prevent erosion,
and intensive farming methods to combat deforestation may not
be easily accessible or understandable to the surveyed popula-
tion. Therefore, there is an urgent need for targeted educational
initiatives to promote sustainable farming practices and address
environmental concerns within the community.

Table 2. Socioeconomic Profile of Sampled Respondents

Variables Categories
Male
Female
Total
Married
Unmarried
Total
Educated
Read and write
llliterate
Total
20-30
31-40
41-50
51-60
61-70
>70
Total
<tha
1-2.5ha
2.6-3.5ha
>3.5ha
Total

Sex

Marital status

Education level

Age

Farm size in (ha)

Number of respondents

Percent (%)

164 87.50
23 12.50
187 100.00
181 96.88
6 3.13
187 100.00
23 12.50
113 60.42
oil 27.08
187 100.00
16 8.33
60 32.29
70 37.50
25 13.54
10 5.21
6 3.13
187 100.00
23 12.50
62 33.33
72 38.54
30 15.625
187 100.00



The key drivers of deforestation in the study areas

Direct cause of deforestation

Agricultural expansion

The results highlight that agricultural expansion, particularly
the cultivation of land, is a primary driver of deforestation and
land use/cover changes in the study area. The majority of
respondents (94.79%) identified agricultural expansion as the
main threat to deforestation (see Figure for graph, 8). Land is a
vital resource in Shabe Sombo Woreda, used for agricultural
production, income generation, house construction, and settle-
ment. Key informants noted that the local community heavily
depends on agriculture for their livelihoods, engaging in mixed
farming that includes both crop cultivation and livestock rearing.

According to a report from the Shabe Sombo District Office
(2022), households generally have small land holdings ranging

AGRICULTURE AND PLANT PRODUCTION

from 0.67 to 1.25 hectares. Due to these limited land sizes, crop
yields often fall short of meeting the needs of farming house-
holds. Similar observations from various parts of Ethiopia have
identified the expansion of agricultural land into forested areas
as a major driver of deforestation and disruption of forest
ecosystems. This finding aligns with previous studies by Bielli
[22] and Dessie and Kleman [23], which emphasized agricultur-
al encroachment as a significant factor in forest loss in Ethiopia.

Informants also noted several factors contributing to low agri-
cultural production in the area, including inappropriate land use
systems, limited awareness of modern farming practices, and
the high cost of inorganic fertilizers. As a result, farmers often
expand their cultivated land into forests and woodlands. Some
farmers have organized at the micro level to secure additional
land for cash crops such as chat and eucalyptus trees. This

-

Figure 3. Fuel wood and charcoal production in the study areas
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ongoing encroachment into surrounding forests has led to fur-
ther degradation of these areas. Farmers have observed a sig-
nificant increase in cultivated land at the expense of forested
areas, underscoring the severity of this issue.

Fuel wood and charcoal production

The results of the study highlight the negative impacts of fuel-
wood consumption on forest resources, biodiversity, and human
livelihoods in the area. Approximately 85.42% of respondents
identified fuelwood and charcoal production as major drivers of
forest cover change (Figure, 5). The predominant use of fuel-
wood for cooking and lighting in the study area exceeds the
national rural reliance on solid energy in Ethiopia, which is
around 96% [24].

Focus group discussions revealed that charcoal production is
a common practice for generating household income.
Participants noted that firewood collection is a major destructive
activity, as the local community heavily relies on natural forests
for fuel energy for both consumption and sale. Additionally, there
was significant concern about the illegal logging of forest timber
products. Overall, the abuse of forest resources under the guise
of fuelwood collection remains a serious issue, impacting both
the community's forest-based livelihoods and environmental
sustainability.

Settlement expansion

Settlement expansion is identified as a significant driver of
forest conversion in the study area. About 96.88% of respon-
dents highlighted that settlement and resettlement activities are
major contributors to forest cover change (see Figure, 5). This
finding is consistent with previous research indicating that the
expansion of settlement areas, particularly with permanent
housing, leads to a reduction in woody vegetation [25].

Key informants noted that urbanization could be beneficial as
it improves the socio-economic status of people in the area.

Figure 4. Settlement expansion in the study areas
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They emphasized that urbanization facilitates infrastructure
development and creates employment opportunities for local
residents. One informant mentioned that many locals, including
some qualified individuals, have been hired due to urbanization.
While urbanization has positively affected the socio-economic
conditions of many people in the study area, it has also exacer-
bated environmental degradation. Thus, the benefits of urban-
ization come with significant environmental trade-offs.

Grazing land expansion

The results reveal that a substantial proportion of respon-
dents (62.5%) identified the expansion of grazing lands as a key
driver of deforestation (Figure, 5). Livestock grazing is recog-
nized as a major cause of deforestation, as highlighted by Tariq
et al. [26]. In Ethiopia, small natural vegetation is crucial for live-
stock feed, with approximately 10% of fodder used during the
wet season and 60% during the dry season sourced from forest-
ed areas [27].

Livestock affect forests in two significant ways: by consuming
vegetation as fodder and by trampling and crushing small plants
due to the high number of cattle and herds. This overgrazing and
trampling contribute to deforestation and have detrimental
effects on forest ecosystems. The FAO [28] report further con-
firms a strong connection between deforestation and cattle
ranching, emphasizing the impact of livestock on forest degrada-
tion.

Indirect cause of deforestation

Economic factors

Economic factors are also identified as significant drivers of
forest cover change, with about 93% of the sampled households
utilizing forests for economic purposes (see Figure, 6). This eco-
nomic use of forests has contributed to a gradual reduction in
forest cover. As demand for forest products increased in the
market, people have been cutting and selling forest resources to
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Figure 5. Direct cause of deforestation in the study areas

generate income for their livelihoods. Similarly, when crop prices
rose, individuals sold forest products to purchase food for their
families. These findings align with reports indicating that eco-
nomic factors are major drivers of tropical deforestation [29].

Policy and institutional factors

The study identified policy and institutional factors as major
contributors to forest cover and land use changes, with approxi-
mately 83.33% of respondents acknowledging these issues (see
Figure, 6). Key drivers include policy failures such as corruption
or mismanagement in the forestry sector and weak implementa-
tion of Participatory Forest Management (PFM). Institutional
shortcomings, such as uncertain land tenure systems, which
lead to lower investment and stimulate illegal logging, have been
noted as significant factors in deforestation [29]. Additionally,
weak policy enforcement, inadequate forest management
capacities, land use conflicts, and policy discrepancies exacer-
bate forest losses. The implementation of investment and settle-
ment policies without proper environmental impact assessments
also poses a major issue [30]. Similarly, changes in policies gov-
erning natural resources have been shown to influence land use
changes and agricultural expansion [25].

Socio-cultural factors

The study also identified social-cultural factors as significant
drivers of forest cover changes in the study area. Public attitudes
such as indifference toward forests, low environmental morale,
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and frontier mentalities, alongside a lack of fundamental environ-
mental values and beliefs, contribute to deforestation.
Approximately 63.54% of respondents attributed forest cover
changes to these social-cultural factors (Figure, 6). This indiffer-
ence towards forest environments is a key factor in the ongoing
changes in forest cover.

Population growth

The study highlighted population growth as a major driver of
forest and land use/land cover changes in the study area. This
is closely linked to anthropocentric factors influencing deforesta-
tion. Immigration, population growth, and increasing population
density were identified as significant contributors to forest cover
changes, with 96.88% of respondents acknowledging population
growth as a key factor (Figure, 6). Previous research also sup-
ports this finding, indicating that demographic factors such as
population growth and density are critical drivers of forest cover
change.

Socio-economic and environmental effects of deforestation

The study reveals that a significant majority of respondents
(95.83%) believe deforestation directly influences their livelihood
incomes (Table 3). Deforestation affects the hydrological
aspects of watersheds, altering water resources and environ-
mental conditions locally and globally. The conversion of forests
to agricultural land reduces rainwater infiltration and percolation,
affecting the recharge of streams, springs, and underground
water sources. Most respondents (92.7%) noted that forest
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Figure 6. Indirect cause of deforestation in the study areas
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depletion has led to a decline in surface water volume over time.

Interviews with focus groups and elders confirm that the vol-
ume and flow patterns of local streams and rivers have
decreased. Additionally, 97.91% of respondents perceive that
deforestation has increased local temperatures, and 90.62%
observe a decrease in rainfall with the decline in forest cover
(Table 3). Local farmers and elders have observed various cli-
mate changes, including the drying up of wetlands, the increase
in livestock diseases potentially linked to vector-borne ilinesses,
a reduced growing period, and shifts in crop cultivation practices.
Socio-economic impacts include longer distances to fetch water
and decreased availability of drinking water for animals.

The study area, once rich in indigenous tree species like
Syzygium guineense, Olea welwitschii, Prunus africana, and
Pouteria adolfi-friederici, has experienced significant ecological
and biodiversity loss due to deforestation driven by settiement
and agricultural expansion. The increasing human population
continues to pressure the remaining forests, with complex and
widespread impacts on livelihoods, traditions, and forest-
dependent communities. The majority of respondents (93.75%)
linked forest destruction to increased erosion in the district
(Table 3). Soil erosion, particularly sheet erosion on cultivated
lands, has exacerbated soil fertility issues. This erosion is a sig-
nificant concern among local land users, highlighting the need
for addressing both environmental and socio-economic impacts
of deforestation.

Farmers’ perception on deforestation

in shabe sombo Woreda

The study indicates that a vast majority of respondents
(97.92%) recognize deforestation as a real problem in Shabe

Sombo district (Table 4). Among the respondents, 32.29% view
deforestation as "the clearance of forest for different purposes,”
while 43.75% see it as "logging and burning of forests."
Additionally, 23.96% of respondents understand deforestation
as "the permanent clearing of forests for crop farming" (Table 4).

When asked about the severity of the problem, 90.62% of
farm households deemed deforestation a critical issue in the
study area. This perception aligns with the broader context of
deforestation in Ethiopia, which has experienced significant
declines in forest cover throughout the 20th century. Forest
cover in Ethiopia, which was around 40% in the early 20th
century, dropped to approximately 16% by the 1960s and fur-
ther to about 2.5% by the end of the century. However, recent
data indicate a slight improvement, with forest cover now
around 9% [31]. Deforestation in Ethiopia is characterized by
the indiscriminate clearance of forest and woodland
resources, a critical issue in many developing countries. The
extent and rate of deforestation vary by region, but the chal-
lenges faced by Shabe Sombo District reflect the broader
trends observed across the country.

The Strategies identified to minimize deforestation

Focus group discussion was implemented to triangulate the
responses from household interview on possible solutions of
threats of deforestation in the study area. From the analysis of
informants’ suggestion as possible solution of deforestation is
Awareness related to Problem (97.92%) were major way to min-
imize the loss of plant diversity followed by reforestation
(96.87%), Afforestation (90.62%), Controlling lllegal cutting
(78.12%) and using alternative energy (62.5%) in the communi-
ty nearby to the forest (Table 5).

Table 3. Socio-economic and environmental effects of deforestation

Agree Disagree Undecided
Parameter
F % F % F %
Affect livelihood incomes 92 95.83 1 1.04 3 3.12
Decrease of the amount of surface water volume 89 92.7 2 2.08 5 5.21
Increase local temperature 94 97.91 1 1.04 1 1.04
Affect variability of rainfall 87 90.62 4 4.16 5 5.21
High erosion prevalence 90 93.75 4 4.16 2 2.08
High loss of habitat of animals and plants 93 96.87 1 1.04 2 2.08
Increase of forest products price 90 93.75 2 2.08 4 4.16
Table 4. Farmer’s perception on deforestation in shabe sombo Woreda
Parameter Response option frequency Percent
Yes 183 97.92
Do you know the impacts of deforestation in your area No 4 2.08
Total 187 100
Yes 169 90.62
it is a critical problem No 18 9.38
Total 187 100
The clearance of forest 61 32.29
The logging and burning of forest 82 43.75
How deforestation is perceived by the local people
The permanent clearing of forest for crop farming 44 23.96
187 100



The promotion of alternative energy sources (like biogas and
solar energy) should be encouraged to reduce dependence on
the use of firewood. Reducing deforestation would also require
creating and strengthening reversal of deforestation such as
awareness rising on consequences of deforestation (public edu-
cation) and strengthening participatory forest restoration and pro-
tected area expansion programs. This is in line with the same rec-
ommendation from Asfawa and Fikadu [32]. It is vital therefore,
that the Woreda natural resource administrative body or Forest
and environment office to enhances the land use planning
process in addition to identifying and implementing appropriate
decision to mitigate harmful effects of development activities (like
illegal agricultural expansion, urbanization and settlement expan-
sion) on forest resources. During data collection session the
researcher observed that, the nearby society still, rely on the for-
est for their daily life activities and most people cut down trees for
fuel wood and charcoal production.

The deforestation is dynamic significantly effects of livelihood
incomes, Decrease of the amount of surface water volume,
Increase local temperature, Affect variability of rainfall, High ero-
sion prevalence, High loss of habitat of animals and plants
Increase of forest products price in the study areas. Destruction of
forest (deforestation) is also a significant problem in Ethiopia. On
the other hand, deforestation in the Shabe sombo area is per-
ceived as the clearance of forest for different purpose by 32.29%
of the house hold”, logging and burning of forest, the clearance of
forest for different purposes by 43.75% of the households. Again
the problem (deforestation) is understood as the “the permanent
clearing of forest for crop farming” by about 23.96% of the respon-
dents. The possible recommendation for minimize deforestation is
the critical importance for sustainability of forest. From the analy-
sis of informants’ suggestion as possible minimize of deforestation
is Awareness related to Problem (97.92%) were major way to min-
imize the loss of plant diversity followed by reforestation (96.87%),

Table 5. Possible recommendation for minimize deforestation

Agree Disagree Undecided
Parameter

Freq. P (%) Freq. P (%) Freq. P (%)
Reforestation 181 96.87 2 1.04 4 2.08
Afforestation 169 90.62 4 2.08 15 8.33
Awareness related to Problem 183 97.92 2 1.04 3 1.26
Controlling lllegal cutting 146 78.12 21 11.45 20 10.42
Using Alternative source 117 62.5 48 26.04 23 11.45

The effort to control the prevailing destruction of Ethiopia's
forests and associated ecosystems and reverse the consequent
social and economic disruptions is not adequate when compared
to the attention that the problem requires. Nevertheless, country-
wide tree planting activities, afforestation campaigns, and the
demarcation of forest resource areas have been undertaken. The
development of a participatory management system, in which
local communities play an important role through joint forest man-
agement, and the participation of the private sector in the forestry
sector are crucial steps. Improving the institutional frameworks of
forestry for effective management, integrating forestry into all land
uses so that trees become an integral part of land use practices,
enhancing the efficiency of forest use, and carrying out updates of
data on the resources, among others, may contribute to the
improvement of forest resources, the environment, and the peo-
ple.

CONCLUSION AND RECOMMENDATIONS

Conclusion

Indeed, deforestation arises from a combination of human
activities and natural phenomena. However, this study specifical-
ly focused on human-induced factors within the designated areas.
Consequently, both direct and indirect causes of deforestation
were pinpointed. Agricultural expansion (94.79%), fuelwood col-
lection (85.42%), settlement expansion (96.88%), and grazing
land expansion (62.5%) were identified as primary drivers of
deforestation in the study areas. Additionally, economic factors
(90.63%), policy and institutional factors (83.33%), social and cul-
tural factors (63.54%), and population growth (96.88%) emerged
as indirect contributors to deforestation, consistent with trends
observed across southwestern Ethiopia.

Afforestation (90.62%), Controlling lllegal cutting (78.12%) and
using alternative energy (62.5%) in the community nearby to the
forest. Awareness should be created at all levels on the negative
effect of deforestation on the livelihood of farmers. Alternative
energy sources should be considered and information disseminat-
ed at grass roots level to protect the remaining forests.

Recommendation

Based on the findings of the present study, the following rec-
ommendations are suggested.

® Design appropriate policies and strategies to achieve
approach and technical change in sustainable natural resources
conservation process in the study area and other similar areas of
the zone and the region at large.

® Awareness should be created at all levels on the negative
effect of deforestation on the livelihood of farmers. Alternative
energy sources should be considered and information disseminat-
ed at grass roots level to protect the remaining forests.

® Most of the causes of deforestation in the study area direct-
ly or indirectly relate to the growth of population. Therefore, to min-
imize deforestation, the growth of population in the area should
decrease. This is through reducing the rate of fertility. Therefore,
education on family planning to the people has to be provided
along with the important of contraceptive delivery services.

® The concerned bodies should educate and give a responsi-
bility for the people to use and conserve the forest resources
found in their area. If people have a right to use forests properly
and they can be accountable for its destruction and thus conserve
this resource. On the other hand, the government needs to con-
sider guarantying rights over the land, by issuing ownership cer-
tificate, which could initiate the people to invest in tree planting.
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Arpoakomnor4eckoe
/CTbITaHVe TOI'II/IHaMGY_pa
(Hellanthus tuberosus

EBJEaﬂ,N(VIKI/ICTaHe

AxtyansHocTb,  Tepputopus Pecnyonuku TamkukuctaH Ha 93% 3aHATa rOpHbIMM 3KOCHUCTEMaMM.
BepTukanbHas 30HaNbHOCT, IAe BO3MOXHO BbIPaLLMBaTh CENbCKOX03ANCTBEHHbIE KyNbTYpbl, NPOCTUpaeT-
cs Ha BbicoTax ot 350 g0 4000 M Hag ypoBHeM Mopsi. C y4eTOM pacTyLueid YNCNEHHOCTU HaceneHus pecny6-
NVKK CTOAT 33a4W NOMCKA W BHEMPEHUSI MHHOBALMOHHBLIX MyTeil U METOAOB MONyYeHUsi MakCMManbHOTo
06LemMa HeoGX0AMMON MPOAYKLMM NPK COXPAHEHUU W YBENMYEHUN NNOAOPOAMS U KayecTBa 3eMeNbHbIX 1
MoYBEHHbIX pecypcoB. K uncny cenbckoxo3aicTBEHHbIX KyNbTyp, KoTopasi Morna Obl B Oyaywiem obecne-
YUTb MONyYeHNe BbICOKOW BOMACCHI C JHEPreTUYECKON COCTABNSIOLLIEN C EAMHMLbI NOLAAN CEMbCKOXO0-
3ANCTBEHHbIX YTOAWIA, MOXHO OTHECTU pacTeHue TonHambypa (Helianthus tuberosus L.).

Matepuarn n MeToauka. B pasnmnyHbIX arpo3KONOrMyeckux ycrnoBusix TampkuKUCTaHa U3yyeH KOMNEKLMOHHbIN
Marepuman TonuHamoypa (Gonee 25 copTooGpasLIoB), C Liernbio OnpeAerneHNs ero NPOAYKLMOHHOTO NOTeHLMa-
na 1 panbHeiilen MHTPOAYKLN B Pa3nnyHbIX IKONOTMYECKUX 30Hax pecnyonuku. MpoBeaeHbI nocapku B
IOxHoM (patioHbl Bacetickuin, Baxwickuin u MymvHabapcTkmiA, pacnonoxeHHbIX COOTBETCTBEHHO Ha BbiCOTe
460, 600 1 1200 m Hap ypoBHe Mopsi), LieHTpanbHom (r. Qywan6e, 30Ha KaHack, Ha BbICOTe COOTBETCTBEHHO
840 1 2560 m) 1 BocTouHoM (PawuTckuii 1 JISIXLICKWIA paiioHbI, PacrornoXeHHbIX COOTBETCTBEHHO Ha BbICOTE
1800 1 2000 Hap ypoBHem mMopsi) TamKuKUCTaHe.

PesynkTarkl. YcTaHOBNEHO, YTO NPOAYKTUBHOCTL COPTOOGpa3LOB ToNMHaMbypa B 3aBUCUMOCTH OT BepTH-
KanbHOI 30HaNbHOCTY CYLLIECTBEHHO MEHSIETCS, U 3TO B OCHOBHOM CBf3aHO C BNUAHWEM TEMNepaTypbl BO3-
nyxa. YpoxaiHoCTb TONMHambypa B GOnbLueli CTENeHW 3aBUCUT OT BbICOTHI HaJ, YPOBHEM MOPS U CyMMbI
3¢hdpekTMBHBIX TeMnepaTyp. B pa3nnuHbIx arpoakonornyeckux ycnoBusix oHa konebnercs ot 10 go 63 T/ra,
a obuas Guonoruyeckas macca — ot 30,8 go 175,7 T/ra. CpaBHMTENLHO BbICOKMIA YpoXai NomyyeH B ycro-
Busix l0ra Tla.q)xuxucTaHa (460 m Hag, ypoBHeM Mops) — ypoxai KiyGHen coctasun 63 Tira, a obLuas Gruomac-
ca-175,7 1/ra.

3akntoueHue. B yenoBusx TamkukucTaHa Ha Bbicotax ot 460 M 1o 2560 M Hap ypOBHEM MOpPS CPeaHsisl Ypo-
XaliHocTb o6Leit Gromacchl TonuHamGypa cocTaensiet 91,8 T/ra, 310 MoXeT ObITh BaXHbLIM Gropecypcom
[N NOAAepPXKY KOPMOBO 6a3bI B KMBOTHOBOACTBE, a Takke NPOAYKTOM NUTaHMs (KnybHM) Ans HaceneHus.
MocpeacTBOM LWMPOKOTO BbIpalLMBaHWs TONMHaMOYpa Ha Pa3nMyHbIX TUMaX MOYB MOXHO 3HAYUTENLHO
NMOBbICUTbL JKOHOMMYECKYHO OTAAYY 3eMeSbHbIX PpecypcoB Pecnyonuku TamkvKucTaH.

KIHOYEBBLIE CITOBA: arpoakonorus, TonMHambyp, copT, Guonoruyeckas Macca, NpoAyKTUBHOCTb, ypoXxait-
HOCTb, Koppensums, TamKUKMCTaH

Agroecolo ical test of Jerusalem
ichoke (Helianthus tuberosus L.)
In Tajikistan

ABSTRACT

Relevance. The Republic of Tajikistan is a mountainous country, 93% of whose territory is occupied
by mountain ecosystems. The vertical zonation where it is possible to grow crops extends at alti-
tudes from 350 to 4000 m above sea level. Taking into account the growing population of the repub-
lic, scientists are faced with the task of finding and implementing innovative ways and methods of
obtaining the maximum volume of necessary products and biological mass per unit area while main-
taining and increasing the fertility and quality of land and soil resources. Among the agricultural
crops that could in the future provide high biological mass with an energy component per unit area
of agricultural land include the Jerusalem artichoke plant (Helianthus tuberosus L.).

Material and Methods. In various agro-ecological conditions of Tajikistan, collection material of Jerusalem arti-
choke (more than 25 varieties) was studied in order to determine its production potential and further introduc-
tion in various ecological zones of the republic. Jerusalem artichoke plantings were carried out in the
Southern (Vaseisky, Vakhsh and Muminabad districts, located respectively at an altitude of 460, 600 and 1200
m above sea level), Central (Dushanbe, Kanask zone, at an altitude of 840 and 2560 m, respectively) and
Eastern (Rasht and Lyakhsh areas located respectively at an altitude of 1800 and 2000 above sea level) in
Tajikistan. In the conditions of Tajikistan, the soils mainly belong to the following types: light gray soils, typi-
cal gray soils and mountain carbonate soils.

Results. It has been established that the productivity of Jerusalem artichoke varieties varies significantly
depending on vertical zonation and this is mainly due to the influence of air temperature. The yield of
Jerusalem artichoke largely depends on the altitude above sea level and the sum of effective temperatures.
The yield of Jerusalem artichoke tubers in various agro-ecological growing conditions ranges from 10 to 63
t/ha, and the total biological mass from 30.8 to 175.7 t/ha. A relatively high yield in our experiments was
obtained in the conditions of the south of Tajikistan (at an altitude of 460 m above sea level). Here, the yield of
Jerusalem artichoke tubers was 63 t/ha, and the total biological mass was 175.7 tha.

Conclusion. In the conditions of Tajikistan at altitudes from 460 m to 2560 m above sea level, the average yield
of the total biomass of Jerusalem artichoke is 91.8 t/ha, which can be an important bioresource for support-
ing the forage base in livestock farming, as well as a food product (tubers) for the population. By widely culti-
vating Jerusalem artichoke on various types of soil, it is possible to significantly increase the economic return
of land resources in the Republic of Tajikistan.

KEYWORDS:

agroecology, Jerusalem artichoke, variety, biological mass, productivity, yield, correlation, Tajikistan
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BBeneHue
onvHambyp (moaconHevHuk knybHeHocHbl, Helianthus
tuberosus L.) — cnagkuii 1 BbICOKONUTaTENbHbIV KOPHE-
nnoa, Kak M MOACOSHEYHUK, OH OTHOCUTCA K CEMEWCTBY
ACTpOBBbIX, HO OTNMYaeTca 06pa3oBaHMeM B MOA3EMHON YacTu
KnyOHew pasnuyHol BennynHbl, hopmel 1 LuBeTa. TonnHamobyp B
Poccun HasbiBalOT «3eMINSHOW TpyLUeny, «OWKAM MOACOMHY-
XOM», «COMHEeYHbIM KOpHeM», B EBpone — «uepycanvMmckum
apTuLWOKOMY, B KaszaxcTaHe — «KMTaMCKOW KapTOLLKOM».
PoawHon TonnHambypa cuntaetca CeBepHasa Amepuika, raoe
OH pacTéT B ANKOM BuAe v Obin BBEAEH B KyNbTypy nHAenLamm
[0 nosiBneHus Tam esponeviueB. B EBpony pacteHve nonano
yepes OpaHumio, rae 1 NONy4Ynrio Ha3BaHue «TonMHamoyp» (oT
Ha3BaHWs NnemMeHn GpasnnbCKMX MHAeNUeB — TonuHamba). B
Poccuto TonnHam6yp nonan B Hadane XVIII seka [1,3-4].

BoTaHu4yeckasa xapakTepucTuka TonMHamoypa

TonuHambyp (Helianthus tuberosus L.) — mHoroneTHee
pacteHne cemeincTtBa AcTpoBble (Asteraceae). TonuHambyp
(semngHas rpywa) npeacrasnseT cobon knybHeHocHoe pacTte-
Hue, obrajarllee MOLLHON KOPHEBOW CMCTEMOW, MPAMOCTOSI-
4Ynm cTebnem, JoCTuralLmMM B BeicOTy A0 3-4 M. JlucTbsa cepa-
LeBUaAHO-anLeBMaAHON opMbl, KpynHble, AnvHon 10-20 cm n
WwnprHow 5-12 cm, no kpato 3ybyaTtble, YepeLlKoBble, TEMHO-
3eneHom okpacku. CoupeTne — KOp3uHka, anameTtpom 1-1,5 cm,
COCTOUT M3 NOXHOA3BIYKOBbIX XeNTbIX LBeTKoB. lnog — cems-
Hka. KopHeBas cuctema cTepxHeBasi, MPOHUKaeT Ha rnyouHy oo
2 m, 06pasyeT MHOro4McrieHHble Nobern (CTOMNOHbI), Ha KOTOPbIX
dopmupyeTcs ot 10-30 1 6onee knybHen. KnybHu — rpyuesna-
Hble, BEpETEHOBUIHbIE, OKPYITIble, C BbIMYKMbIMWU NOYKaMU-rnas-
KaMu, ¢ oKpackamu- 6enoro, enToro, po30BO-KpacHoOro 1 guo-
NEeTOBOrO LBETA, MAKOTb — 6enas, LUKypka — XenToBaTo-Kopuy-
HeBas). Macca kny6Helt — ot 10 go 150 r. CenekunoHepamu
Mupa BbiBefeHbl 6onee 500 copToB TonMHambypa.

PoanHa TonuHambypa — CeBepHas AMepuka. Bnepshblie kry06-
HK TonnHambypa ynoTpebnanucs B NyLLy 6pasunbCckuMm MHOEN-
uamu ewgé 3agonro oo otkpbitusa CeBepHol AMEpPUKON eBpo-
nenuamu. HassaHve «tonnHambyp» GbINO 4AHO pacTeHuto cry-
YariHbiM 0bpasom, koraa B XVII Beke Bo ®paHumio 6binm npuse-
3eHbl MHAeWubl 6pa3nnbckoro nremeHn TynuHambyc. Y Hux
ObinM oBHapyXeHbl kNyOHW HEW3BECTHOrO pacTeHus, KOoTopoe
cTanvM MMEHOBaTb CIIOBOM «TOMMHAMOYyp» - MPOM3BOAHbLIM OT
Ha3BaHWUs NNEMEHN.

B EBpony TonnHam0yp nonan B Hayane XVII Beka 6naroga-
pa MyTelwecTBEHHMKY W nepBooTKpbiBaTento Camiwanio ae
LlamnneHy, otnpaBuBlieMy kryOHM TonvHambypa un3 KaHagbl
BO ®paHuuo 1 BNepBble CPaBHUBLLETO WX MO BKYCOBbIM Kade-
ctBaM. C Tex nop 3a Gonee 4em 500 neT KynbTMBMpOBaHWE
BECbMa HEMPUXOTIMBOTO K YCIOBUSIM NPOU3pacTaHusi TONMHam-
Oypa nonyuyuno LWMpoKoe pacnpocTpaHeHve (2,5 MNH ra u
6onee 300 copTOB) BO MHOTMX CTpaHax Mupa C pa3HbIMWU Ha3Ba-
HUSIMU: «KaHafckasi KapTollKay, «MKMPAacomn», «COJIHEYHbI
KOPEHb»), KCaHYOK», «KapToLLKau XOMXypaKy, «KapToLuKaryn» v
Ap.) [1-4].

XumMmunyecknm coctaB KnyoHen TonuHambypa

KnybHn TonuHambypa copepxaT B CBOEM COCTaBe: WHYMWH
(11-17%), dpykTO3y, (pyKTOONUrocaxapuibl, aMUHOKUCIOTbI
(ao 8%) (B ToM uncrne 8 — He3aMEeHNMbIX aMWHOKWCIIOT - apru-
HVH, TMCTUAWH, BanuH, NefumnH, N301eNLMH, NN3UH, TpUnTodaH,
METUOHVH 1 beHunanaHuH), KapoTMHouabl, BUTamuHbl Bi, Bo,
B3 (PP), Bs, Bg, C, nektuHbl (8o 10%), opraHuyeckme KUCnoThbl
(TumoHHas, manoHoBas, sbrnovHasn, sHTapHas, dymaposas),

XupHble kucnoTbl (0,4%-0,7%), a3oTnCTbie BeLecTBa, knetyar-
Ky (0o 6%), a Takke BecbMma LUMPOKUA HAOOP Makpo- U MUKPO-
3aneMeHToB (kanui, HaTpuIn, MarHun, xeneso, gocdop, mapra-
Hel, KanbUWuiA, KpeMHUI, Medb, UMHK, cepa, XpoMm, wnoa, Gop,
anioMuHui, kobansT, MonnbaeH, dTop 1 ap.).

B nocnepgHue roabl BO MHOTMX CTpaHax Mupa Be4ETcs NMouck
N N3y4eHne pacTeHUin, KOTOPble MOTYT ObITb MCMONb30BaHbI Kak
Cbipb€ Ans nonyyeHusa buoataHona (6bnoTonnmeo).

B aTux uenax yxe Halnv npakTU4eckoe NpUMEHEHNE HEKO-
TOpble 3epHOBbIE, KPECTOLBETHbIE KYTbTYpbl Y BbICOKONPOAYK-
TUBHbIE AMKOpacTyLme pacTteHus. [1o HaweMy MHEHUIO, K Ynucny
TakMx pacTeHuid, OTBEeYaloLLMX BbILLIENEPEUNCIIEHHbIM KpUTE-
pysiM, B YCNoBUAX TaXMKMCTaHa MOXHO OTHECTM TonmMHamobyp
(3emnsHyto rpyuy).

3emnisiHasa rpywa (TonmHambyp) B TagxukuctaH Gbina 3aBe-
3eHa B 20-x rogax MpOLUMIOro CTONeTUs nepecernieHuamm wu
nucrnosnb3oBanacb Kak pekopaTuBHOe pacTenue [6, 9, 10].
HacaxgeHusi 3eMnsHON rpyLun MOXHO ObIN0 BCTPETUTL Y XKUIbIX
JOMOB, B nanucagHukax, cagax u pexe B oropogax. B 1950
rogy A.lN. CaBepknH, NPOBOASA UCMbITaHME Pa3fIUYHbIX COPTOB
KOPMOBBIX KyNbTyp B YCIIOBUsIX BbICOKOropbsi 'Mccapckoro xpeb-
Ta, COObLLMI O XOPOLLEM Pa3BUTUM 3EMISIHOM IPYLLIM Ha BbICOTE
okono 3000 M Hag ypoBHEM MOpS.

C uenbto nonyyeHunsi kopmoBon Macckl B 1953-1955 ropax B
TaXuKMcTaHe Ha cnewumanbHbIX OMbITHBIX y4acTKax NpoBeaeHo
pa3MHOXeHVe Nocao4yHOro MaTepuana 3eMIIsiHON rpyLumn 1 Ans
rnoceea Konxo3am M cCoBX03aM pecnybnuku nepegaHo 500
KrnyGHen.

B 1956-1958 rogax semnsHas rpylla BosgenbiBanach B npu-
poOHO-KNUMaTUYecknx ycnosuax [uMccapckon n Baxiickomn
[onvH, B [apmckon rpynne pavioHoB, B JleHnHabanckon obna-
cTM 1 Ha 3anagHom [Mamupe. B nNpoM3BOACTBEHHbLIX MOCeBax
KOIXO30B TaKXkKe, Kak U Ha OMbITHbIX y4acTkax, 3eMnsiHas rpyLia
B cpeHeM faBana ypoxan 3enéHon maccel 500 1, a knyGHen —
250 1 ¢ ogHoro rektapa. B ycnoBusix BbICOKOrOpbsi B KOJIX03ax
Mwkawmnmckoro, PowTkanuHckoro u LyrHaHckoro panoHoB
YCT@HOBIEHO, YTO 3eMIIsHasi rpylla siBNSEeTCs LeHHOW KOpMo-
BOW KynbTypou, cnocobHon fgasaTte 500-600 1 3enéHow macchl 1
150-200 u knyOHen ¢ kaxgoro rektapa [5].

B MupoBOI npakTUke MHTEpPec K TonnHamOypy B pasHble
nepuoapbl TO Bo3pacTar, TO 3atyxar, YTo Onpeaensfiocb akTuB-
HOCTbI M3yYeHUs M nponaraHabl NoTeHUMarbHbIX BO3MOXHO-
CTEN 3TON KynbTypbl U BbICOKOW NMPOAYKTUBHOCTBIO HaA3EMHOW
mMacchbl 1 krnyoHen. B nepsoi nonosunHe XX-ro Beka TonnHaMmoyp
nccnefoBarcs ¢ Lernbio UCMOSb30BaHNS ero B kayecTBe KOPMO-
BOM KynbTypbl. OAHaKO LUMPOKME BUOXMMUYECKNE UCCredoBa-
HUA NOCNeaHnxX aecaTuneTuin, HaumHasi ¢ 80-x rogoB XX-ro cto-
neTus, nokasanu, YTo Hapsiay C KOPMOBbIMW OOCTOMHCTBaAMM
TONMHaMOyp MMeET BbICOKYO MEePCNEKTUBHOCTb MCMOMNb30BaHUS
B Ka4yecTBe NULLEBOW, NNEKAPCTBEHHON 1 TEXHNYECKON (B1o3aHep-
reTu4eckon) KynbTypbl [1-4].

TonnHambyp — HEnpUXOTNMBOE, MHOTOSIETHEE BbICOKOMPO-
OYKTMBHOE pacTeHue, yCToMuMBOe K HebnaronpusTHbIM YCIo-
BUAM, 3(EKTUBHO WUCMONb3YHOLLEE COMTHEYHYH SHEPrUto Ans
pocTa u pasBuTuUs.

B ycnosusax TamkukucTaHa 3eMIsHYH rpyLly MOXHO Bbica-
XXMBaTb BO BCEX AOJTMHHO-MPEArOPHbIX, TOPHbLIX U BICOKOTOPHbIX
paioHax B MecTax C MepeceyYeHHbIM penbedoM Ha CKroHax
oBparoB, B 6ankax, B noiMax pek, To eCTb B MecTax, rae gpyrue
KynbTypbl npouspacTtate He  MoryT [6].

O BbICOKOW 3KOMOrMYECKON MIacTUYHOCTU pPacTeHWUid Tomnu-
Hambypa cBMOeTenbCTBYEeT TOT (PaKT, YTO B OCEHHUI Mepuon,
roga OHM CMOCOOHbI MepeHOCUTb 3amMopo3kn o —7...—8°C.



Kny6H» MoryT HeogHOKpaTHO 3amep3aTb, OTTanBaTb U Npy 3TOM
He TepsiTb XM3HeCNocobHOCTU. He BbikonaHHble KryOHM coxpa-
HStOT XKM3HEHHOCTb NpU CHeXXHom nokpose 0,2-1,0 m gaxe npu
NnpomMep3aHMn NMOYBbI U MOHWKXEHUN TeMMepaTypbl Bo3dyxa [0
-35°C n Huxe [1; 6].

CnepnyeT 0cob0 NogYepKHYTb, YTO €CTECTBEHHbIV NOMumno-
MOHbIA YpPOBEHb TONMMHamMbypa 1 ero cnocobHOCTb K BereTaTus-
HOMY pPasMHOXeHU co3galtoT Oonblune NPeanochbiku Ans
CerneKkLun CopToB C BbICOKMM YPOBHEM reteposuca, B TOM Y1crne
C HesaTyxawLummM retepo3ncom. Kpome Toro, BUAbl pa3Hoi nmo-
ngHoctn popa Helianthus ucnonb3yoTcs uccnegoBaTensaMmu
npyv MexBMAOBOW rMbpuansaumm ans cosgaHust Xo3sMCTBEHHO
LeHHbIX rmbpuaos [1;6]. Hanpyumep, nony4YeHbl BbICOKONPOAYK-
TUBHbIE rM6pYAbLI TOMMHaMOypa ¢ NOACONTHEYHUKOM — TOMUHCOS-
HeyHukuM (copta HoeocTb BVPa, Boctopr u ap.) [1,2,3]. OBa poc-
cumnckmx copTta nogconHeyHuka (Mporpecc n HoBuHka) BbiBEAE-
Hbl akagemukoM I.B. MNMycToBoWTOM Ha OcHOBe rMGpPUAOB CKpe-
wmneanus H. annuus n H. tuberosus [1].

3eMnisiHas rpylwa cnocobHa faBaTh OYEHb BbICOKUE ypoXKaw,
coctaBnawowme 6onee 1000 u/ra 3enéHon maccel U 500 u/ra
knybHen. CpefHss ypOXaWHOCTb 3EMISHOW Ipylmn 06bI4HO
coctaBnsieT nopsigka 400-500 u/ra 3enéHon macchl 1 250 u/ra
kny6Hen [1,3, 15, 14, 16].

B TapxuknctaHe ypoxan 3en€Hon Macchl 3eMIISIHOM rpyLUn B
ycnoBusix nonuea gocturaet 1000 u/ra, a knybHen — 400-450
u/ra, Ha 6orapHbIx 3eMnsx — 300 w/ra 3enéHon macchl 1 120 u/ra
kny6Hew [6]. B gonuHHbIX parioHax TamkuKMcTaHa K KOHLY mons
POCT pacTeHuii AocTuraeT BblCOTbl bonee 2.5 M. Ypoxai 3ené-
HOW Macchl B 3TO BpeMsi cocTaBnsieT He MeHee 550 u/ra. Ecnu B
370 Bpemsi 6OTBY CKOCUTb, TO 3eMIIsiHas rpylla BHOBb AacT K
OCEHM NMOBTOPHO Takow e ypoxan 6otsebl [6, 10]. Ota 6Guonoru-
Yyeckasi 0COOEHHOCTb 3EMMSIHON rpyLUM NO3BONSAET NPOU3BOAUTH
3aKnajgky curnoca u3 ee 3enéHol mMacchbl B ABa CpoKa: NeToM U
OCEeHblo. 30ecb BaXXHO TO, YTO CPOKM CUITOCOBaHUSA GOTBbI 3eM-
NSIHOW TpyLUM COBMajatoT CO CPOKaMy MacCOBOrO NETHEro U
OCEHHEro CUIoCOoBaHUA OPYrnX CUNOCHbLIX KyrbTyp, YTO MO3BO-
nseT rotoBMTb UX cmecu [6, 10,11].

O nuweBor LEHHOCTU TonuHambypa coobLialT MHoruve
asTopsbl [8, 10, 14].

Canada
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Bo MHorux crtpaHax mupa TonvHambyp BblpallMBaloT, Kak
nonesHyto 1 nevyebHyo KynbTypy, YTO BUOHO U3 HDKENPUBEOEH-
Horo pucyHka 1 [8].

TonuHambyp (Helianthus tuberosus L.) — BbicOkoypoOXaiiHas
CenbCKOXO35ANCTBEHHAsA KynbTypa. B ycnosusx HeyepHosembs
Poccunckon ®depepauum ero ypoxxamHOCTU 3eneHOW Macchbl
mMoxeT pocturatb 60.0 T/ra, a kny6Heln — 40.0 T/ra, obecneym-
BaTb Bbixog 7.5-10.0 T/ra kopmoBbIXx eauHuy u 6.0-6.8 u/ra
nepeBapuMMoro npoTtevHa. TonuHambyp OTNMYaeTCsl BbICOKUMU
nuTaTenbHbIMK KadyecTBaMu Gnarogapsi HanUYMI B HEM LEHHbIX
KOMMOHEHTOB XMMu4yeckoro coctasa. Kny6Hu cogepxat 18-22%
caxapoB, [0 2.5% npoTeunHa, BuTamuHbl rpynnsl B n C. B MuHe-
panbHOM cOCTaBe 30SIbHbIX 3NIEMEHTOB coaepXutcs oo 6%
docdopa, cBbiwe 5% xenesa, 4To AenaeT KnyoHUM ocobeHHO
LeHHbIM KOPMOM [AJ1s1 MOMoAHsIKa. 3eneHas Macca CoOAepPXuUT 4o
20-25% cyxoro BellecTBa. B Hero BxoguT yrneBOAHbIA KOM-
Mnekc, 3Ha4YUTENbHYI0 [OMN0 KOTOPOro 3aHMMaeT ocobbl Bz
yrneBofa - WHYNuH, nepepabartbiBalowuinca B opraHuame
XMBOTHbIX B JIErKOYCBOSiIEMYI0 (DPYKTO3Y, a TakkKe copepxaTcs
MOSHOLIEHHbIV NPOTENH (KOTOPbLIN NpeacTaBneH 16 amvHoOKMC-
noTamu, B TOM Yncre 8 He3aMeHNMbIMK), @ TakKe BUTAMUHbI U
knetyatka [1, 2, 3; 8-11; 12,13, 14].

Arpoakonormyeckne akTtopbl cpeibl MMeKT 6onbluyto
aMnNnuTygQy B pasfu4HbIX YCIOBUSIX OOMMHOW U TOPHOW 30HbI
TamxukMcTaHa 1 aTu hakTopbl MO pasHOMY BMUSIOT Ha PoCT U
pa3BUTUE Pa3NMYHbIX CENbCKOXO3SMCTBEHHbIX KyNbTyp. B yacT-
HocTu, aBTopbl [6, 10, 15] MHOPMUPYIOT, YTO MeXay TakMMu
npusHakamu TonMHambypa, Kak BbiCOTa CTeOns, KONMMYEeCTBO
TNINCTbEB, KONMUYECTBO KNy6OHEen 1 NpoayKTUBHOCTLIO HabnoaaeT-
csl NpsiIMas cpeaHsisi KOPPENSILUMOHHAs CBSA3b B 3aBUCUMOCTU OT
30Hbl BO34eNbIBaHUS.

3HaHWe BNUsiHWE pasfMYHbIX arpo3aKoriorMyeckmx akTopoB
cpedbl Ha psgy NOMUrEHHbIX MPU3HAKOB TonMHambypa umeeT
6onblUoe Hay4YHO-MPaKTUYECKOEe 3HAYEHWE B MpoLiecce BbiBede-
HMS HOBbIX MEPCNEKTUBHBLIX FEHOTMMNOB TonuHambypa B Oyay-
LLEM.

Mpe3naeHT Pecnybnukn TagxuknuctaH Omomanu PaxmoH B
2011 rogy nepepn y4eHbIMU CTpaHbl NOCTaBWUN 3agdady: «Y4JyeHble
TagxukMcTaHa LOIMKHbI pa3paboTaTtb NyTU U MeToabl Nnosnyye-

Lithuania
Russian Federation

Australia

Puc. 1. CmpaHbI Mupa, 20e ebipaujuearom monuHaMbyp Ha pa3nudHble yenu [8]
Fig. 1. Countries of the world where Jerusalem artichoke is grown for various purposes [8]
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HMs 6uoataHona (6vo GeH3uHa) Ha OCHOBE WCMONb30BaHUA
TonuHambypa (3eMnsHON rpywwmn). AkagemMusi Hayk COBMECTHO C
MUWHUCTEPCTBOM 3HEPreTUKU W MPOMBILLNEHHOCTW, MECTHbIe
MCNOMnHUTENbHbIE TOCYAAPCTBEHHOW BMacTu JOMKHbI pa3pabo-
TaTb anbTepHaTUBHbIE WCTOYHWKM MCMONb30BaHUS 3HEpPrn u
NOAroTOBUTb PEKOMEHAALMWN AN UX UCMONb30BaHUSI B Hapop4-
HOM XO3ACTBE CTpaHbl».

Llenb nccnepoBanumn

Llenb paboTbl — M3y4ynTb OCOOEHHOCTM pocTa U pasBUTUSA,
6uonormyeckyto MpPoAYKTUBHOCTb PpacTeHW, ypoxan obLuen
6uomacchl 1 knybHen TonuHambypa B JOMWHE U B FOPHON 30HE
TagKUKUCTaHa M OLEHUTb MEPCMNEeKTMBHOCTb MCMOSb30BaHMS
TonMHambypa, Kak MpOAOBOMbCTBEHHBIN MPOAYKT, Kak kopma
[ONS XKMBOTHBIX U Kak Cbipbs AN NonyvyeHns GuoTtonnuea.

MaTtepuanbi U MeToAbl UCCrle[OBaHUA

Hay4yHble paboTbl Mo n3yyeHnto ocobeHHoCTen pocTa n pas-
BUTUS, @ TakkKe NPOsiBNEHUS psaa MOPAGONOrMyeckmx nosmreH-
HbIX MPU3HAKOB PasfnYHbIX FrEHOTMMNOB TonMHambypa Gbinm npo-
BeeHbl B TeyeHne 2016-2022 roqos B pasnmnyHbIX arpoaKosiorn-
yeckux ycrosusax Pecnybnvku TagxukuctaH: Bacerickuii panoH
— 460 m Hag ypoBHEM Mopsi (H.y.M)., Baxwckun parioH — 600 m
H.y.M., 1 B ropoge [ywaHbe — 840 m H.y.M., MymuHabaackui
panoH — 1200 M H.y.Mm., PawTtckmuii parioH —1800 M H.y.Mm.,
Jlaxwcknii paioH — 2000 m H.y.m., ropog Baxpat (yyacTtok
Kanack) — 2560 m Hag ypoBHeM Mopsi. B aTux panoHax cymma
achbdekTMBHBLIX TemnepaTtyp konebnetca ot 895 pgo 37600C.
KonunyectBo ocagkoB B BUAE AOXKAS U CHera B TeyeHue roga
konebnetcsa ot 300 go 800 mm. MoyBbI paoHOB, rae NPOBOAU-
NV 3KCMEPUMEHTBI, ABMAOTCA 0€QHBIMU MO COAEPXKaHMI0 r'yMyca
(0,5-2,0%) B naxoTHOM ropu3oHTe. 34echb TWM MOYBbl B OCHOB-
HOM cepo3eMbl U kapboHaTHbIE NOYBbI.

MaTepuanom onsa npoBeaeHns HaLlMX NCCNEA0BaHNIA CIyXu-
NV 3NUTHbIE U COPTOBbLIE CEMEHHble Kny6Hu (I-11-on cemeHHol
penpoayKLun) pasnuyHbIX FeHOTMNOB/COPTOB TonNuHambypa
(Helianthus tuberosus L.). WcxopHein matepuan Hamm 6bin
nonyyeH 13 konnekumnm MHctutyta G0TaHukM, dusmonornm u
reHeTUKM pacTeHWn HauuoHanbHOW  akagemMuu  Hayk
TapxuknctaHa (MB®IP HAHT), Bcepoccuiickoro Hay4Ho-
uccrnegoBaTenbCcKoro WMHCTUTYTa pacteHueBoacTea (BUP,
Mavikonckow onbiTHOM cTaHumu, Pecnybnuvku Apgbired) wu
Ky6aHckoro arpapHoro yHumBepcuteta (Poccus). Konunuectso
U3y4eHHbIX copToobpasuoB TomMHambypa B 3TUX panoHax
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coctaBuno 16-20 wT. CopToo6pasupbl TonnHambypa BbipalumBa-
NN Ha OCHOBE OOLLENPUHATON arpoTEXHWKN ONSA KaXaoW arpo-
3KOJIOrM4eCcKomn 30HbI. B 3aBUCUMOCTUN OT BbICOTbI HAZ, YPOBHEM
MOps KNyGHM reHOTMMNOB/COPTOB TOMMHaMOypa BbiCaXusanu B
TeyeHne MapTa—anpens no cxeme nocagku 70x35 cm.
CopTo06pa3upbl TonMHaMbypa Obinn NocaXeHbl B YeTbIpexKpaT-
HOW NMOBTOPHOCTM.

C kaxpgoro reHotuna/copta obLiee KOMMYeCTBO COCTaBWUMO
80 pacTeHuii. Bo Bpemsi Beretaumm reHoTUNoB/COPTOB TOMMHAM-
6ypa Obinu NpoBeAeHbl creaytoLLee arpoTexHn4eckmne paboThbi:
BHECEHMEe MuHepanbHbix yaobpeHun (NigoP1s0Kso kr/ra), aose
MexaypsaHble 06paboTku (Bpy4HYH), KynbTUBaALMSA MexXaypsi-
O, OKyyMBaHWe psifoB M 5-7 BereTauuoHHbIX MOMMBOB.
CranpgapTHom cnyxwun copT UHTepec (cenekuun P®). Bo Bpems
BereTaumm TonvHambypa Obinv npoBefeHsbl cnegyowme eHo-
niorndeckne y4étbl M HabnOEeHW: y4yeT BCXOOOB, BbiCOTa
pacTeHun B pasHbix hasax pas3BUTUS PacTEHWU, KONMMUYECTBO
NNCTbEB, KONMWYECTBO cTebnen, mMacca KOPHEW, KONMMYecTBO
knybHen, macca knybHen, obwasi Ouomacca pacTeHui.
CBefeHusi 0 cpefHecyTOYHOW TemnepaType Bo3gyxa, CyMMbl
apdekTmBHBLIX Temnepatyp (cBbiwe 10°C) n konnyecTse ocaa-
KOB Obinn B3ATbl M3 [0OCYyAapCTBEHHOro yuypexaeHus
«MeTteocTaHuusi» ropoga AywaHbe Pecnybnuku TamKnkucTaH.
CraTnctuyeckas o6paboTka faHHbIX Obina npoBegeHa No MeTo-
auke [7] ¢ ncnonb3oBaHneM Microsoft Excel 2007.

Pe3ynbTaThbl U UX obcyxaeHue

B pasnuyHbIX 3konormyeckmMx 3oHax, rge Obinv npoBefeHbl
HalW uccrnenoBaHusi, HabngaeTcs CyLLeCTBEHHOE BIUSHUE
TaKMX arpo3KONOrMYecknX yCroBUI MECTHOCTM, KaK BbiCOTa Hap,
YPOBHEM MOpPS 1 cyMMa 3dpeKTUBHbIX TemnepaTtyp Ha hopmu-
pOBaHue pasnuyHbIX XO3AWCTBEHHO NMOME3HbIX MPU3HAKOB TOMK-
Hambypa (Tabn.).

Takve nonureHHble Npu3Haku TonnHambypa, kak Macca cTeb-
nen, NUCTbeB U KOpHeW, macca knybHer n obuwias Guomacca
pacTeHWU CUMbHO MEHSIIOTCA B 3aBMCUMOCTU OT BEpTUKanbHOW
30HANbHOCTY HaXOXAEHNS OT YPOBHEM MOPS. 32 BEreTauoHHbIN
nepvios pacTeHU C MOBbILEHWEM BbICOTblI HaJ YPOBHEM MOpPS
HabngaeTca  NPOMNOPLMOHANbHOE  YMEHbLUEHWE  CyMMbI
adppekTBHBLIX Temnepatyp (cBbiwe 10°C). Hambonbliee Komu-
YeCcTBO CyMMbl 3dpeKTUBHbIX TemnepaTtyp HabniogaeTcsa B
O)KHOW YacTu pecnybnuku Ha BbicoTe 460 M Hag ypOBHEM MOpS
B ycnoBusix Bacewickoro paroHa (3760°C), a HaumeHbLLee Konu-
YecTBO — B YCMOBMAX BbiCOKOropbsa  LleHTpanbHoro
TapxvkncTaHa, B ycnoBusix ropoga Baxgar Ha yvactke
Kanack Ha BbicoTe 2560 m Hag ypoBHeM Mops (895°C).

YueHbiMn MHCTUTYTammn GOTaHvKK, U3MONnorum u
reHetTukn pacteHun HAH TapkukuctaHa B TeyeHue
2005-2015 rogoBs B pesyrnbTaTe UCMofb3oBaHWe MeToaa
oTbopa m3 copta TonMHambypa WHTepec, BbiBeAeH
HoBbI copT Capsat (BoratcTBo). HoBbI cOpT B OTMK-
yre OT MaTepUHCKOro copTa VIHTepec uveeT bonee poB-
Hble 1 rmagkve knyoHu, 4To yaobHO Npy KOHCEepBMPOBa-
HuK. [JaHHbi copT B 2017 rogy paioHUpoBaH no pecny6-
nvke. B Npon3BoaCTBEHHbBIX YCMOBUSAX MO YPOXANHOCTU

Ve

Puc. 2. MecmHocmb u ebicombl Had ypoeHeM Mopsi, 20e rnpogedeHo uccriedo-

e8aHue pacmeHue monuHambypa (2016-2022 200b1)

Fig. 2. The terrain and altitudes above sea level where the Jerusalem artichoke

plant study was conducted (2016-2022)

npesbilaeT gpyrve copta Ha 25-30%. YpoxanHocTb
kny6Hew copta Capsat coctaBnseT 45-50 T/ra, a ob6Las
6uomacca — 60-70 T/ra. KnybHu TonmHambypa sBnsitoTcs
XOPOLUUM CPELCTBOM AJ151 CHUXKEHUSI COAepKaHNs caxa-
pa B KpoBwu YenoBeka. CopT BbIpaLLMBAETCS HAa KaMeHU-
CTbIX M MarnonnoAopodHbIX NoyBax. (Asmopamu copma
sensitomesi [Napmoes K., Axmedoe X.M., Mup3zoes H.P.,
Catidanues H.X. u SlcuHos LL.M.).
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Tabnuya. MecmHocmb, memnepamypa, Macca cmebneli, Macca kiybHel u obujasi 6uomacca monuHambypa (cpedHee 3a 2016-2022 200b1)
Table. Terrain, temperature, stem mass, tuber mass and total biological mass of Jerusalem artichoke (average for 2016-2022)

BbicoTa Hapg SddexTusHan

MecTHOCTb YPOBHEM MopSi, M

BereTtauut, °C

Baceinckui paiioH 460 3760
Baxwckun paioH 600 3455
r. AywaH6e 840 2610
MymuHabapckui paioH 1200 2280
PawTckuin panoH 1800 1300
JNaxwckui paioH 2000 1210
YuacTtok Kanack 2560 895

CpeaHee - -

HCPy5 - -

Puc. 3. Kny6Hu copma Boezamcmeo (cneea)
u copma Uumepec (cnpaea), 2017 200
Fig. 3. Tubers of the Bogatstvo variety (left)
and the Interes variety (right), 2017

MpoBeaeHHble ONbITbl MOKa3anu, YTo KOppensLUnoHHas CBsA3b
MexXay TakMMKU MokasaTensiMu, kak cymma 3eKTUBHBIX TeM-
nepaTyp, Macca ctebnei n nucTbeB, Macca KnyGHein u obLyas
Guomacca pacTeHuii TonuHambypa curbHasi MONoXUTenbHas
(puc. 4,5,6).
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Puc. 4. KoppensiyuoHHasi cesizab MeX0y CyMMOU 3¢hgheKmueHbIX
memnepamyp u obujeli 6uomaccoli monuHambypa
Fig. 4. Correlation between the sum of effective temperatures
and the total biomass of Jerusalem artichoke

Kak BugHO mn3 pucyHkoB 3, 4 1 5, ¢ yBenuyeHneM CymMMbl
ahbhekTMBHBLIX TemnepaTtyp HabniogaeTcs 3HauMTeNbHOE yBe-
nnyeHue obuienn Buomacchbl TonuMHambypa, M Koppensauus
Mexagy — 9TuMu nokasatensamu coctasndet  r=0,972.
KoppensiumoHHasi cBsi3b mMexay npusHakamu mMacca ctebnen,
NUCTbLEB, KOpHEW u oblasa Guomacca — r=0,953, mexagy mac-
con knybHew n obLien Gnuomaccon — r=0,982.

TemMneparypa 3a

Macca ctebnen, o O6wasn
NnUCTLEB U KOPHEMN, Macc; ':?_’I_s"'e"’ 6uonornyeckas
r/pacT. pacrt. macca, r/pacrt.
2817+1,4 1575+1,6 4392+1,7
2190+1,3 1500+1,8 3690+1,4
2040+1,6 855+1,7 2895+1,5
1100£1,4 590+1,5 1690+1,7
1000+1,2 450+1,1 1450+1,9
810+1,5 37041,8 118011,3
520+1,1 250+1,3 77014
1496,7 798,6 2295,3
8,2 9,1 10,4
_ 3000 4 .
| ¥ =1,5038x+ 295,85
= 2000 r=0953, *
g 1500 -
é 1000
H I
§ 500 Ps
0 - . . :
0 200 400 600 800 1000 1200 1400 1600 1800

Macca crefieii, JncThEB W KopHeii, r/pact.

Puc. 5. KoppensiyuoHHasi cesizab Mex0y maccol Kity6Hel
u obweli 6uomaccoli kiy6Heli monuHambypa
Fig. 5. Correlation between the mass of tubers
and the total biomass of Jerusalem artichoke tubers

v =2,5038x+ 295,85
R*=0,9651
r=0982

Otuan momacea, r/pact.
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600

0 200 400
Macca gayGneii, r/pacr.

Puc. 6. KoppensiyuoHHasi cesiab Mex0y maccoll Kity6Hel
u obweli 6uomaccoli pacmeHuli monuHambéypa
Fig. 6. Correlation between the mass of tubers
and the total biomass of Jerusalem artichoke plants

Takum o006pa3oM, B pasHblX 3KOMOrMYECKUX YCIOBUAX
TagKMKMCTaHa OCHOBHbIM BNUSOWMM hakTopom Ans hopmMu-
poBaHUsA NPOAYKTUMBHOCTM TonMuMHambypa sABnsieTcsa cymma
3a(pheKTMBHBIX TEMMNepaTyp, KOTopas CyLLeCTBEHHO MEHSIETCS B
3aBMCUMOCTM OT BbICOTbI HaJ, YPOBHEM MOPSI.

YpoxanHocTb knybHen copToobpasuoB TonuHambypa Ha
BblcoTax oT 460 m fo 840 M Haf, ypOBHEM MOPS COOTBETCTBEH-
Ho cocTaBngeT 63,0 u 34,2 T/ra. YpoxanHocTb TonnHambypa Ha
BbicoTax 1200 go 2000 m ymeHbluaeTcs oT 23,6 oo 14,6 1/ra, a
Ha BbicoTe 2560 m Hag ypoBHeM Mops — 10,0 T/ra.

Kak nokasanu uccrnegoBaHus, BbICOTa Hag YPOBHEM MOpS
Takke CyLLEeCTBEHHO BINSIET HA YPOXKaNHOCTb KnybHewn 1 obLuen
6uomacchl TonnHambypa, YTO BUAHO U3 PUCYHKE 7.
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Puc. 7. Ypoxali kiybHel u obujeli 6uomaccbl monuHambypa e 3agucuMocmu om ebicomsl Hal ypoeHeM Mopsi (cpedHee 3a 2016-2022 200b1)
Fig. 7. Yield of tubers and total biomass of Jerusalem artichoke depending on the altitude above sea level (average for 2016-2022)

Takum o6pas3oM, BbicOTa Ha ypPOBHEM MoOpsi Mo Mepe
Bo3pacTaHus oT 470 m go 2550 M BbI3bIBaeT CHUXEHUE ypo-
XawmHocTu knybHen TonuHambypa ot 63,0 T/ra go 10,0 T/ra.
YpoxanHocTb knybHen TonvHambypa Ha BbicoTe 2560 m B
6,3 pasa Bbllle, YeM Ha BbicoTe 460 M Hag ypoOBHEM MOpPHA.
Ha BbicoTe 2560 M Hag ypoBHEM MOpPS M3-3a HU3KOrO YpPOB-
HA cyMMbl acpdeKkTUBHbBIX TemnepaTyp HabnwgaeTcs cyue-
CTBEHHOE CHUWXEHWe ypoXaWHOCTU TonuHambypa, no
CpaBHEHUIO C BO3JenbiBaHWEM TonuHambypa Ha BbicOoTax
460-840 m Hapg ypoBHeM mops. B cpegHeM, ypoxalHOCTb
knybHen copToobpasLoB TonMHambypa B pasfnu4YHbIX YpOB-
HAX OT BbICOTbI HaZ ypoBHeMm mops cocTtaBnsaet 31,9 T1/ra,
4YTO NoOKa3blBaeT O BbICOKOM MoTeHuuarne pacTeHui Tonwu-
HamOypa no ypoxanHocTu knybHel B ycnosuax Pecnybnukn
TapXMKUCTaH, Kak BaXXHOM NpoayKTe nuTaHus. B nepcnekTu-
Be TONMMHaMOyp MOXeT urpaTb BaxkHyl ponb B obecnedeHunn
NPOAOBONbLCTBEHHON 6G€30MacHOCTM B pa3HblX arpo3Konoru-
Yeckunx ycnoBusx TagXukucTaHa.

AHanua ypoxarnHocTn obuwelnn 6uomaccbl TonMHambypa
TakXke nokasbiBaeT MoNoXnTenobHoro acdpdekra BbICOTbl Hag
YPOBHEM MOpPS Ha AaHHbIA MOJIUIEHHbIN MPU3HaK TOMMHaM-
O6ypa. Hanpumep, ecnu obuwas 6uomacca coptoobpasLoB
TonvHambypa Ha BbicoTax 460 m u 600 M Hag ypoBHEM MOpsi
COOTBETCTBEHHO cocTtaBnsaeT 175,7 n 147,6 T/ra, TO 3TOT
nokasatenb Ha BbicoTax 2000 n 2560 M COOTBETCTBEHHO
coctaBnsiet 47,2 n 30,8 1/ra unu xe B 3,7 n 4,8 pasa MeHb-
we, 4em Ha BbicoTax 460 n 600 m Hag ypoBHEM MOpS.

Mo ypoxanHocTu obwern Guomacchbl copToobpasubl Tonu-
Hambypa Ha BbicoTax 840, 1200 u 1800 M Hag ypoBHEM
MOpS TakXe 3Ha4YUTENbHO OTnMYyalwTca mexay cobon (pas-
HMUa cocTaBnseT B npegenax 9,6-10,8 t/ra nnu xe 16,8-
22,9%).

Hamun Takke n3ydeHbl cnocobbl MOMy4YeHUsT pasnuyHbIX
NPOOYKTOB U3 KOPHEW, KNyOHel 1 NMUCTbEB pacTeHUn Tonu-
HamOypa.

YyeHbIMu NHCTUTYTa GOTaHUKKU, (PU3NONOTrMM N TEHETUKN
pacteHun HAH TagxukuctaHa B TedeHne 2010-2023 rogos
yOanocb Mofly4uTb HOBbIA COPT TonMHambypa B yCroBuUsAX

TapxukucrtaHa CapBaT M naTeHT Ha cnocobbl BblpalinBaHna
TOI'IVIHaM6ypa M3 KOPHEN U CTOMOHOB.

3akntoyeHue

Heobxoonmo oTMETUTbL, YTO C Y4ETOM pacTyLLen YNCIEH-
HOCTUW HaceneHus pecnybnukun, nepen y4eHbIMu CTOAT 3aja-
4YM Nnoucka M BHeApPEHUS MHHOBALMOHHbLIX MyTe U METOAOB
nonyyYyeHnss MakcumarnbHoro o6bema HeobxoaMMoM Npoayk-
uMn 1 Buonorm4yeckom Maccbl C eAuHMUbl nnowagu npu
COXpaHeHUW W YyBENUYEHUU NNOLOPOAUSA M KadecTBa
3eMefbHbIX M MOYBEHHbLIX pecypcoB. B pasHbix akonoruye-
CKMX ycrnoBusaX TalXWKUCTaHa CpefHsaAs ypoXaWHOCTb
obuwelt Guomaccbl coptoobpasuoB TonuHambypa npu ux
BblpalinBaHum Ha BbicoTax oT 460 m go 2560 m Hag ypos-
Hem Mops coctaBnseT 91,8 T/ra, 3TO MoXeT OblTb BaXHbIM
6ruopecypcom Ans NoAAEPXKM KOPMOBOMW 6asbl B XMBOTHO-
BOACTBE, a Takxe NpoAykToM nutaHus (knyObHel) ana Hace-
neHus B byayuiem.

Takum obpasom, Haunbonee noaxoAsdWMMU 30HaMWU ANSA
BO3JENbIBAHUS U MOMYYEHUs] BbICOKOW YpPOXamHOCTU Tomnu-
Hambypa B ycnoBusix TaXuKucTaHa SBNSAKOTCA pPaNOHbI,
pacnonoxeHHble Ha BbicoTax oT 460 oo 1200 m Hag ypos-
HeM Mopsi, ¢ 00wen cymmon ahPEKTUBHBIX TeMNepaTyp BO
BpeMsi Beretaummn pacteHuit ot 2280 go 3760°C u cpaBHU-
TenbHO C HU3KNM copepxaHunem rymyca (0,5-2,0%) B naxoT-
HOM ropusoHTe. B Byaywem Tagxukckue depmMmepbl nocpesn-
CTBOM MoOcCajky TonuHambypa MOryT mnofy4daTb BbICOKYHO
Maccy 3TOMN KyNnbTypbl, YTO Tak BaXHO ANs1 YCUIEHNSA KOPMO-
BOW 6a3bl B XXMBOTHOBOZACTBE, TakK e U NPOAYKTOM NMUTaHUSA
ana Hacenewus. B 6yaoywem Gnarogaps nocagkam Tonu-
Hambypa MOXHO B Ba — TpW pa3a NoBbICUTb Bbixoa Guono-
rTMYecKOW MaccChbl pacTeHUM C efuHWUbl Nrowagu 1M Tem
camMblM YKpenuTb KOpMOBYk 6asy Ans XMBOTHOBOACTBA U
NpoaoBONbCTBEHHYIO Ge3onacHocTb B pecnybnuke. C apy-
rol CTOPOHbI NOCPEACTBOM LUMPOKOro nocesa TonnHambypa
Ha pasnMyHbIX TUNAxX NMOYBbl MOXHO 3HAYUTENbHO MOBLICUTL
3KOHOMMYECKYH OoTAady 3emernbHbIX pecypcoB Pecnybnvku
TagXunkmucTaH.
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O6cyxaeHne. MopkoBb SIBNSETCA OBOWHOM KyNbTypol, HEOGXOAMMOW ANs 340POBOTO MUTaHMUA
yenoBeka. OpolueHne — BaxHbIi acNeKT CenbCKOXO3ANCTBEHHOM OTPAC/H, KOTOPbI BNMAET Ha ypo-
XaNHOCTb OBOLWHBIX KYNbTYp, B TOM YUCTe U MOPKOBU. B coBpeMeHHbLIX ycroBUsX aeduumta Boa-
HbIX PecypcoB 06beMbl OPOCUTENLHOM BOAbI 3HAYUTENBHO COKPALLAKTCSA, YTO TPeGyeT npUMeHe-
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30BaHMI0 KanenbHOro OpoLLIeHUsl NpK BbIpalMBaHUM MOPKOBM.
BoiBoabl. U3yyeHue TeXHOMOrMM KanensHOro OpoLLIeHUs — akTyansHoe U NepcnekTMBHOE Hanpasne-
Kordpnukm unmepecoe. AsTop sasensiet HUe B Pa3BUTUM CeNbCKOXO3ANCTBEHHOM OTPACNM Ha TePPUTOPUMN Halelh CTpaHbl, 0COGEHHO Ha tore
06 OTCYTCTBUM KOHMNKTA MHTEPECOB. Poccuu B ycrnoBusx 3acyLunMBOro knumara u aecuumta BogHbIX pecypcoB. Takum oGpa3om, npume-
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BBepgeHue
MOpKOBb — OBOLLHas KynbTypa, Heobxoavumasi Ans 340po-
BOTO MWUTaHWS YenoBeka M LUMPOKO MCronb3yemasi B
nobom Bnae. MopkoBb SIBNSIETCS OAHUM U3 NIOOMMbIX U BOCTpE-
0OBaHHbIX OBOLLEN, BXOOSAWMX B TaK HasblBaeMblii GOpLLEBOW
Habop, no noTpebneHunto ycTynaeT TOMbKO KapTodento u nyky.
KopHennoabl MOpKOBY copepkaTt BUTaMUHbI, KneTyaTky, KapoTu-
Homabl, caxapa u MuHepanbHble BewecTsa [1, 2].

HecMmoTps Ha TO, 4TO B mocrnegHee Bpemsl OBOLLEBOACTBO B
Poccuiickon ®egepaumm akTMBHO pas3BMBaETCH, 3HAYMTENbHas
nons noTpebHOCTM HaceneHns B OBOLLax BCe elle yAOBMeTBO-
psieTcs 3a c4eT MMMopTa, NO3TOMY, YTOObl OTEYECTBEHHAS OBOLL-
Has NpoAyKuums Gblna KOHKYPEeHTOCMOCOBHON, HeobXxoaMMO cylLLe-
CTBEHHO MOBbLICUTb €€ YPOXalHOCTb M Ka4eCcTBO, CHU3UTL 3aTpa-
Tbl HA NPoM3BOACTBO [3].

MopkoBb BbipaluBatoT He Tonbko B Poccuiickon degepaunu,
KOPHEMMoA KyrnbTUBUPYIOT 1 NOTPEONSAT NOYTU BO BCEM MUPE, a
Takke B pasHbIX NMOYBEHHO-KNMMMATUYECKNX YCNOBUSIX. Jlugepamu
no obbemam BblpaliMBaeMon MOPKOBW, MO AaHHbiM DPAO,
ABNAOTCA Takue cTpaHbl, kak Kutai, CLUA, Y3beknuctaH. Kutan
BMecTe C Y3bekucrtaHom npowussoaut 50 % MupoBoro obvema
MopkoBu. B Poccun xe BblpawmBaeTtcs He 6onee 1-1,5 MiH T
KopHennogoB. CpegHecTaTucTMyeckasi ypoXxKanHoOCTb MOPKOBY B
CTpaHe KpalnHe H13Kasl, HaXO4UTCS Ha ypoBHe 22-24 T/ra [2, 4, 5].

Mo paHHbIM Pocctata, B 2023 r. oBOLeW OTKPLITOro rpyHTa
Oblino Bbica)eHo 476 Thic. ra, a B 2022-M — 482 ThIC. ra, U3 KOTo-
pbiX nnowaan BO3AenbiBaHUSA MOPKOBWM cocTaBnsanu 6onee 23
TbiC. ra. Tak, HeCMOTpS Ha To, YTo PocToBckasi 06nacTb HaxoouT-
Cs1 Ha tore CTpaHbl, TEppUTOpUanbLHO Hambonee GnaronpUATHOM
ONs BblpallyBaHUsA MOPKOBM PErnoHe, OHa He BXOAMUT B YUCIIO
nMaepoB Mo Npov3BOACTBY MOPKOBM, OAHAKO NOYBEHHO-KNMMATK-
YyecKre YCroBus NMO3BOMSIOT NOMyYaTb YpoXan MOPKOBU C BbICO-
KMM Ka4yeCTBOM MpW YCMOBUW NPaBMIIbHO No400pPaHHON TEXHOIO-
ru Bo3fenbiBaHus KynbTypsl [1, 6, 7].

MopkoBb — 3T0 KynbTypa YMEPEHHOTO KnnmaTta, XOpoLLo nepe-
HocsLas HU3Kne TemnepaTypbl, HO BMecTe ¢ TeM TpebytoLlas
0cobbIX YCroBui BblpaluBaHus. BosgenbiBaHWe MOPKOBM Tak
e, KaK 1 MHOTUX ApYrMx KOPHENNoaoB, TpebyeT cneundunyecknx
METOAO0B M NOAXOAO0B. Hanpumep, npaBunbHoe coveTaHue BOA-
HOro M NUTaTENbHOIO PEXMMOB — 3TO BaXHble COCTaBMsOLINE
[0S NOMyYeHns XOpOoLLEero ypoxasi, Y4To NoATBepKaaeTcs uccrne-
nosaHuamn [4, 8].

Llenb — aHanu3 nepcnekTB NpMMEHEHUS KanerbHOro Crnoco-
6a opoLLeHns Npu BbipaLLMBaHMM MOPKOBU U Hay4yHoe 060ocHOBa-
HME ero COBEpPLUEHCTBOBAHMS.

O6cyxaeHune. OpolueHne — BaXKHbI acrnekT CernbCKOX035M-
CTBEHHOW oTpacnu. Bonpocamu opoLLeHns 3aHMMarTCsl MHOTne
yYeHble 1 uccrnefoBaTenbCckme NHCTUTYThI He Tonbko Poccuun, HO
n Bcero mupa. OpoLLeHne nrpaeT BaxkHy porb Npy BbipallyBa-
HWMM NGO KynbTypbl, B TOM 4Y1cre U MOpkoBW. Hanmpumep, B
CLWA opowaeTtca Gonee pAByx TpeTen Monen, a B wTaTe
KanudopHus, roe nog osowamu nonmeatT 99 % nnowagen,
opoLleHune siBnsieTcsl Hanbonee akTyanbHbIM [9].

KanenbHbI NonvMe SBMASETCA CaMbIM NEPCNEKTUBHBIM C TOYKM
3pEeHUs paumoHarbHOro pacxof4oBaHWUSA MOMMBHOWM BOAbl, TOYHO-
CTW, PABHOMEPHOCTU ee Mofayun, MarnblX NoTepb, 3alUTbl CTPYK-
TYpbl NOYBbI Y BEreTaTUBHOM CUCTEMbI PACTEHUN, @ TaKKe HeYyB-
CTBUTENBHOCTN K BETPOBOMY BO3AENCTBUIO. [pu 1cnonb3oBaHum
KanenbHOro OpOLLEHUSt BOAA NOCTyMaeT NPsIMO K KOPHSIM U Ha 95 %
NCronb3yeTcs opoaembiMun Kynbtypamu [10].

Tak, BO MHOrMX CTpaHax Mupa npv OpPOLLEHUN OBOLLHBLIX KyJlb-
TYp B UENsiX 3KOHOMWU BOAbI MCMONb3YHT JOKasrbHbIA Crnocob
nonvea — KanenbHoe opolleHne. NMpuMeHeHe KanenbHOro opo-
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LLIEHUsI JOKa3aro, YTO y Hero ecTb Takue NpenmyLLecTBa, Kak CHu-
XEHWe TPyOOBbIX, 3HEPreTM4EeCcKUX 1 PecypcHbix 3aTpaT. Takke
KanenbHOe OpOLLEHME UCMOMb3YeTCs Ha 3eMIsX, HeNpUrogHbIX
ONs OpoLUeHns apyrumu cnocobamu, Hanpumep, Ha 3emnsx C
BbICOKMM 3arneraHmeM rpyHToBbIX Bod. [10 cpaBHEHUIO ¢ Apyrumm
cnocobamu nonuea, Npu KanenbHOM OPOLLEHUM MOYBa He nepe-
YBINAXHSETCA, TEM CaMbIM COXPaHsi CTPYKTypy, 4TO obecrneyu-
BaeT MHTEHCMBHOE [ibIXaHVe KOPHEeW Ha NPOTSPKEHNM BCEro Liukna
pocTa 1 pasBuUTUS, MPY 3TOM JIUCTbSI PACTEHNI HE YBMaXHAOTCS,
YTO CHMXKAET BEPOSITHOCTb pacnpocTpaHeHus 6onesxen [11, 12].

lMpyMeHeHVe TakoW akonorMyecku GesonacHoW TEXHOMOorvMu
nonvBa Kak KanenbHOoe OpoLLeHMe MO3BONSET perynupoBatb
nogady Bofbl B 3aBUCMMOCTMN OT MOTPEBHOCTEN CaMuX pacTeHU.
CucTema KanenbHOro OpoLLEHNst, COCTOsALLAsa M3 MacTepbIoOKoB 1
nepeknoyaTenen, CoeauHSeTCs C MOMOLLbI TpyOGOonpoBOAHOW
CeTn C BMOHTMPOBaHHbLIMY B HEE KanenbHuLaMu, Yepes KoTopble
no TpybonpoBoAaM K KaxgoMy pacTeHUIO NMOPLMOHHO NopaeTcs
BOJA, CHMXKas NMOMUBHbIE U OPOCUTESIbHbIE HOPMBI, U TEM CaMbIM,
nogaepXvBas onTUMarnbHy BMaXHOCTb B TEYEHWE BCEro Bere-
TaLUMOHHOro nepuoaa, 4to obecneynBaeT ny4yllee pa3BUTUE Kop-
HeBon cuctembl [10-14].

MHorne pervoHbl OTNNYAIOTCA CIOXHLIMU KITUMAaTUYECKMU
YCMOBMSMU U pa3HOOOpa3HbIMU arpoTEXHUYECKUMK npuemamm
NpoM3BOACTBAa MOPKOBW, AN KOTOPbIX TPEOYIOTCA HOBbIE aganTu-
pOBaHHbIE K JaHHbIM ycrioBusiM copTa [15].

Hanpumep, B Bpasunuu, rae knumatuyeckue ycnosus 6naro-
NPUATHBI ANS BblpaliMBaHUS MOPKOBM, KOTOpasa CYMTaeTcs OBO-
LLeM C BbICOKOW 3KOHOMWYECKOW LEHHOCTbIO, ONsi OOCTUXEHUS
MakcrMarnbHOWM YpoXXamHOCTN KOTOPOro crieayeT NpUMeHsTb Opo-
LUEHWEe, yYeHble MPULLIK K BbIBOAY, YTO CENbCKOXO3ANCTBEHHbIE
KynbTypbl NMO-pa3HOMY pearvpyloT Ha pasnuyHyo rmyouHy opo-
LUEHUsI, MO3TOMY WCMOMb30BaHNEe BOAbl AOIMKHO ObITb paumo-
HanbHbIM, OCOBEHHO B YCNOBWAX MPOAOIHKUTENBHOMO CyXOro
cesoHa [16, 17].

Haxe B KanudopHuu, rae Boipawmsatot 60 % MopKoBu, Kop-
Hennopg ABMNSETCA OAHMM M3 OCHOBHbIX MPOAYKTOB NUTaHus. Tak,
B HM3MEHHOWN MyCTbIHE CPEeAHSsIA MnoLwafb NOCEeBOB MOPKOBY 3a
nocrnegHee pgecatuneTtune coctaBuna noytn 8500 ra.
CooTBeTCTBYyIOLLEE MIOAOPOAME UM paBHOMepHas Bogoobecne-
YEHHOCTb MOYBblI UMEKT pellaloliee 3HayYeHne AN XOpOoLUero
obpasoBaHnsi KOpPHENNoA0B MOpKoBK [8, 9].

Y MOpKOBW €CTb [Ba KpUTMYECKMX nepuoga no sraroobecne-
YEHHOCTUW: NepPBbI — OT NOoceBa A0 MOSBNEHWS BCXOO0B, BTOPOM
— 0T (hOPMMPOBAHUS NINCTLEB O MHTEHCVMBHOIO KOpHEObpa3oBa-
Hus. MNpw HepgocTaTke BrarM KOpPHeMnoAbl MOPKOBM CTAHOBHATCH
rpybeiMu 1 AepeBAHUCTbIMK, MprobpeTaloT ropbkoBaTbIi Npu-
BKYC, TEPSIIOT CyXue BeLLeCTBa, TakkKe 3aMeansaeTcs pocT pacTe-
HUIN, YMEeHbLUaeTCs Bpemsl UX XxpaHeHus. Peskuii nepexop ot
CYXOCTM NOYBbI K OOUINBHOMY YBM@XHEHWIO MPYBOAUT K HapacTa-
HWIO KOPHEMNMOAOB U3HYTPU, YTO CTAHOBUTCS MPUYMHON orpybne-
HUSA 1 pacTpeckuBaHusi. B cyxylo norogy HepdenbHas nonveHas
Hopma cocTaBnseT 100 m*/ra. Mpu N3BBITOYHOM yBRaXHEHUN Y
pacTeHWi MOPKOBU CUIbHO pa3pactaeTtcs 60TBa, a poCT KOpHe-
nnoaoB 3ameanseTcs. Takke Ype3MepHbI NOMUB yBENUYMBaeT
KONMYECTBO BOMOCaTbIX KOPHEN, NpenaTcTByeT xopoLuemy dop-
MMPOBaHUIO LiBETa M MOXeT crnocobcTBoBaTb 3aboneBaeMocTu.
[nuTenbHoe nepeyBnaXHeHWe KOPHENIOA0B MOPKOBU NMPUBOANT
K MOPaXeHMO VX pasnuyHbiMu 3aboneBaHuaMu. Tak, Ans Hop-
ManbHOro pocTa 1 pasBuTUS KOPHENNonoB HeobxoamMmo noaaep-
XMBaTb ONTMManbHYH BIaXHOCTb MOYBbl HE TOMbKO B KPUTUYE-
CKve MOMEHTbI BOAoNOTpebneHuns, HO U B Te4EHUE BCEro BereTa-
umMoHHoro nepuoga. MNoatomy Ansa Toro, 4Tobbl pacTeHus Hop-
ManbHO pasBuBanuck, Heobxoaumo 6ecnepeboriHoe cHabxeHune
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UX BOAOWN, YTO obecneymBaeTcs NpaBWIbHBIM MOMUBHBIM PEXK-
MOM Mpu opolueHnn [18, 19].

B Poccum MopkoBb BblpalLMBatoT NPaKTUYECKN BO BCEX PErMO-
Hax, nMpu 3aTom Gonblias YacTb MPOM3BOAMMbLIX KOPHEMMo40B
npuxoautcsa Ha KOXHbIN beaepanbHbI OKpyr, rae MOPKOBW Mpo-
nsBoanTca B 2,2 pasa Oonblle, 4Yem noTtpebnsetca [20].
OBOLLEBOACTBO OTKPLITOTO FPyHTa COCPEeOOTOMEHO B CTEMHOMN,
CYXOCTEMNHOW M MOonynycTbIHHOM 30Hax tora Poccun, otnuyato-
LLIMXCH YaCTbIMM 3aCyXaMu U CyXOBESIMU, BLICOKOW TeMMNepaTypoi
BO3ayxa, AehuumMToM Bnaru, noaToMmy B nocrieiHee BpeMs OCTPO
CTOMT BOMPOC 00 3KOHOMMMW BOAHBIX pecypcoB. [ns MOpKOBY xe
6onblue MoaxoaaT npodyBaeMble BETPOM POBHbIE Y4acTku C
cynecyaHbIMu, CYrMUHUCTBIMWU, TOPMAHBIMU NMOYBAMM, HE CKITOH-
HbIMK K 06pa3oBaHmMio KOpkU. KopHennoabl MOPKOBM MII0X0 nepe-
HOCST Xapy ¥ 3acyxy, NO3TOMy 3Ta KynbTypa TpebyeT perynsipHo-
ro opowleHus [4, 18].

MopkoBb BbIpaLLMBAKOT Ha MErk1x Nno4Bax v Aaxe Ha CyrmuH-
Kax, HO MyYlMMn NS Hee SIBMSATCS Cynecy u noysbl, boratble
neperHoemM. onuBbI Ha Nerkux no4Bax MPOBOAAT uYalle, HO
HeboMbWMMKU [03aMK, @ Ha CyrfUHKax — pexe, yBenuyveas
NonuBHbIE HOPMbI [21, 22].

B Poccun nupepom no obbemam npousBOACTBa MOPKOBM
saBnseTca Bonrorpagckast o6nacte. OTO HOXHbIN perroH Poccun,
B KOTOPOM, HECMOTPS Ha He camble GnaronpuaTHbIE NPUPOLHO-
KNMMMaTuyeckne yCcrnoBusi, MOXHO BblpallmMBaTb MOPKOBb 1 MOMy-
YaTb BbICOKME ypoxau. Tak, Bo3pacTawwmi AeduumT npecHowm
BoObl TpebyeT MpoOBeAEHUS MepONpUATUA MO paLMoHanbHOMY
UCMONb30BaHNI0 OPOCUTENBHONM BOAbI, pecypcocbeperatomnx
TEeXHonorui n cnocoboB MonvBa, CHWXakwLWmx pacxod Boasl. Mo
pe3ynbTaTam npoBefeHHbIX uccnegosaHuii A. C. OBYMHHMKOB 1
C. A. JlucuyeHKo yCTaHOBWMK, YTO MPU KanerbHOM OpOLUEHWM
YPOXXaHOCTb MOPKOBW MPU YCIIOBMU paLMOHANbHOIO UCMOfb30-
BaHWSA BOAbl 3HAYMTENBHO BO3pacTana brarogaps yny4lleHuo
pexunMa OpPOLLEHNS U YPOBHSI MUHEpanbHbIX yaobpeHun [23].

B cBsA3u c Bo3pacTamowmm AedULMTOM BOAHBIX U 3HEpPreTu-
YeCKUX pecypcoB B OpoLlaemMoM OBOLLEeBOACTBe Bonrorpagckon
obnacTtu BcTaeT npobnema Bbibopa 3KkoNornyeckn 6e3onacHbIX
TEXHOMOMNA N TEXHUYECKMX CPeACTB MONMBa, KaknuM SBNsSeTcs
KanenbHOe OpolleHVe, no3Bonslwee, No MHeHuwo A. A.
MapTbliHOBOIN, NogaepxmBaTh B noyBe 6naronpusiTHbIN BOOHO-
BO3AYLUHBIA pexum 6e3 NoBepXHOCTHOro v rnybuHHoro cbpoca
opocuTenbHON BoAbl. Pe3dynbTaTbl MccrnenoBaHuiA, NpoOBeAeH-
Hbix A. A. MapTbIHOBOI, Nokasanu, YTo Hauborbluee BRUsSHWE
Ha peXuMm KanenbHOro OpPOLUEHWS MOPKOBW OKa3biBalT napa-
MeTpbl BOAHOIO pexuma MoyBbl. Tak, HanpyMep, HanMeHbLUne
3HayeHUs cymmapHoro sogonotpebneHns mopkosu 4870-5390
m3/ra doopMUpPOBanmMCh Ha y4acTkax, rge oT nocera CEMsiH MOp-
KOBM [0 BCXOAOB NOAAEPXKMBArncs NpeanofvBHON NOpoOr Bnax-
HOCTM noyBbl Ha ypoBHe 70 % HB, oT BcxodoB o Havyana Tex-
Hu4eckom cnenoctn — 80 % HB, oT Hayana TexHu4yeckon cneno-
ctn go y6opkm — 70 % HB. Hanbonbwunii pacxop Bnaru pacte-
HMAMKU MopkoBM Habnwopanca B BapuaHTe 70-90-80 % HB n
coctaBun 5190-5720 m*/ra. A. A. MapTbiHOBa 3ameTuna, 4To
ycnex BblpaliMBaHWs MOPKOBM B 3HAYUTENBHOW CTeneHu
obycnoBrneH TpeMsi KMYEBbIMU aKkTopamun: MOArOTOBKA
MOYBbI, CBOEBPEMEHHbLIA MOMMB U BHECEHWE MUHepanbHbIX
ynobpeHuii [24, 25].

Mo pesynbTaTam npoBefdeHHbIX uccnepgoBaHun 0. 1O.
JleMsiKMH npuwen K BbIBOAY, YTO MpW ONIUTENBHOM OTCYTCTBUM
BO3JYLLUHOM 3acCyxu KarnernbHOe OpOLUEHUE rapaHTMpyeT Makcu-
ManbHYH YPOXanHOCTb MOPKOBM NpU nopaepxaHun anddepeH-
LIMPOBaHHOTO YpOBHS NpeanonuneHon BnaxHoctn (70-80 % HB)
[26].

MEJIMOPALINA, BOOHOE XO3ANCTBO N ATPODUINKA

PesynbTaTbl HEKOTOPbIX UCCNIEAOBaHUIA JoKa3anu, YTo Npume-
HeHVe KanenbHOro OpoLlEHNst 04eHb 3P EKTUBHO NPU MHTEHCUB-
HbIX TEXHONOIMAX BblpallyBaHWs, Korga pasmep W KayecTBO
nony4yaeMoro ypoxasi HanpsiMmyto 3aBUCSIT OT TOYHOCTW noaaep-
KaHUSA BI@XHOCTM MOYBbI W pexuma MUTaHUA pacTEeHUNA.
BonblUMHCTBO UccnegoBaTenen nonaratwT, YTO HE0OX0ANMO Y4yK-
TbIBaTb cnaboe pasBuTVE KOPHEBOW CUCTEMbI MOPKOBY B HaYvarsb-
Hble nepuoabl pocTa u passuTus. MNMpu kanensHom cnocobe opo-
LLIEHUSI PacCTOSIHUE MEXAY KanelbHbIMW BOLOBbIMYCKaMM OOK-
Ho ObITb 0,3 M 1 pacxog 1,6 n/4, yto obGecneumBaeT noaaepxa-
HVe BnaXXHOCTW NnoyBbl Ha ypoBHe 80 % HB [26, 27].

B  COBpeMeHHbIX yCnoBMAX MWCCNEAOBaHUS  YYEHbIX
Bonrorpagckon obnactv noaTBepXAarT, YTO YpOXaMHOCTb
OBOLLHbIX KyNnbTyp 3aBWCUT OT arpoTEXHUKU U OMTMMAasbHOro
pexumMa opoLleHus. MopkoBb OTHOCUTCS K KynbTypaMm, KOTOpble
OTpULATENBHO pearupyloT Kak Ha nepeyBrnaxHeHue, Tak U Ha
nepecbixaHWe MOYBbl, MO3TOMY Ha MOCEBAaxX MEPCNEKTUBHO Npu-
MEHEHUE KanenbHOro OPOLLEHUS, TaK Kak AaHHbIN cnocob opolue-
HUA NpegycMaTpuBaeT 3aTpaThl opocuTensHon Boabl [28, 29].

Tak, NpoBefieHHbIe BONTOrpagckMMm y4eHbIMU UCCNefoBaHNSA
nokasanu, 4YTO Ha CBEeTNOo-KalluTaHOBbIX MoYBax Bogocbeperato-
LL|as TEXHOMNOrusi MofvMBa MOPKOBW peanu3yeTcs Npu nogaepxa-
HMW MOCTOSIHHOTO MPEANOMMBHOIO Mopora BriaXHOCTU noysbl 80
% HB B crnoe 0,5 M 1 nNoBblLWEHNE 003 BHECEHUST MUHEPATbHbIX
ypobpenun 8o N21oP100Kz260, 4TO MO3BOMMO NonyynTbe Hanbonee
BbICOKYIO B MONIEBOM OfbITE€ ypOXaHOCTb MopkoBu — 81,6 T/ra
[28].

Mo pesynbtatam nccnegosanuin C. B. bpbinb [30] npuwen k
BbIBOZY, YTO NS CBETMO-KALLTaHOBbIX MOYB CTEMHON 30HbI ONTK-
mManbHou fo3on yaobperun siensietcs NisoP120Kgo B pas3nuyHble
no Braroo6ecneYeHHOCTH rofibl, HO PEXUM OPOLLEHUS PasfnyeH:
Ans octpo3sacyLunueoro roaa 85-85-85 % ot HB, a ansa BnaxHo-
ro 80—-70-70 % o1 HB. YpoxaliHOCTb Npu 3TOM BO BMaXHbIN 1o
cHm3unach Ha 8,4 T/ra. Takasi e 3aBUCMMOCTb XapakTepHa 1 Ans
[OEPHOBbLIX MOYB MECHOW 30HbI: ONTUMAarbHOW [030M BHECEHUS
MuHeparnbHbIX yaobpenni sensetca NigoP1ooK1gs, @ ontumans-
HbIi PEXUM OpOLLUEHMS B pasHble roapl pasnuyeH. C. B. Bpbinb
YCTaHOBUJ1, YTO Ha YPOXaMHOCTb MOPKOBW CUMbHO BMUSAET HU3Kast
TemnepaTypa BO3Zyxa M BriaroobecnevyeHHoCTb B MNepuof,
NOSIBINIEHNSI BCXOAOB paCTEHWI, B ocTasnbHble ¢a3bl MOPKOBb
HaumeHee TpeboBaTenbHa K rMAPOMETEOPONIOrMYECKUM YCIOo-
Buam [30].

Takvm 06pa3oM, pe3ynbTaThl OMbITOB NoKasanu, YTo peanuso-
BaTb BofgocbeperaroLme pexmmbl MOXHO TOJNbKO Ha OCHOBE KOM-
NMeKcHon nHopmaummn 06 arpomMeTeopoNorMyeckor 1 rmaporeo-
norvyeckon obctaHoBke. [pn 3ToM He06X0AUMO yunThbIBaThH KO-
nornyeckme oCcobBEeHHOCTV BO3AENbIBAEMbIX KyMbTyp, U3MEHYU-
BOCTb TMOPOMETEOPOSIOTMYECKMX YCINOBUIA, B3avMOLENCTBUSA
BHELUHUX W BHYTPEHHMX pakTOpoB, Onpeaensiownx BOAHbIN
pexum, cyMMapHoe ucnapeHue un ypoxanHocTb nocesos [30].

A. V. bensieBbiM 1 gp. [31] Obinv npoBeAeHbl UccrneaoBaHus B
30HEe KalUTaHOBbIX MOYB, Haubornee pacnpocTpaHEHHbIX Ha Tep-
puTopum Bonro-[JoHckoro Mexaypeuybsl, pesynbTaTbl KOTOPbIX
nokasanu, 4to 6onee ypoxanHbIMU TMbpyrAaMy MOPKOBU SBMSIOT-
ca Pen Kop n CaHta Kpys. BbiCOKylo ypoXaiHOCTb Npu Kanenb-
HOM nonuee 3TuUM rMbpugam obecrnevmBaeT TEXHOMNOIMS Bblpa-
LLMBaHUS, B paMKax KOTOpOW ycTaHaBnmBaeTcs A depeHumpo-
BaHHbIN PEXUM YBRaxHeHust (nopor ysraxHeHuss 70-80-70 %
HB) [31].

PaspaboTka Hay4HbIX OCHOB BbICOKOI(PHEKTUBHOIO 3KOMOMM-
YecKy paumoHanbHOro UCMOMb30BaHUSA M Pa3BUTUS KanefbHOro
opolueHnsa B Bonro-[loHCKOM Mexaypeybe SIBMSETCS OOHOW U3
Hanbonee MpMOpPUTETHBLIX Npobrem, koTopasi NO3BOMSET MOBbI-
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CUTb YPOXaWHOCTb MOJSIMBHOIO rektapa Ha 6ase 0CBOEHWS BOAO-
cbeperatoLmx TEXHOMOrMn OpOLUEHNS MOPKOBU. Tak, y4yeHble
obpaTunu BHUMaHWe, YTO 3HaYeHNe AMamMeTpa KopHennoaa u ero
ONVHBbI 3aBUCENO OT CKMNafblBaloLMNXCA MeTeopOoriormyeckmx
YCMNOBUWI rofa NpoBeAeHWs UCCINEA0BaHWIA, NogaepXaHns onTu-
ManbHOro pexuma YBRaXHEHUS U MPUMEHEHUS MUHepanbHbIX
yAo6peHnin, NMCTOBbLIX MOAKOPMOK. OTV NoKasaTenu NoBAnsanu Ha
hopMMpoBaHne MNpPOAYKTMBHOCTM  KOPHEMNMOAOB MOPKOBMU.
BnaronpusaTHble ycrnoBusi NO3BONSANU MoflyyaTb MOMHOLEHHbIE
CcTaHgapTHble KopHennoabl [32].

AcTpaxaHckas obnactb — elle OAMH W3 PErMoHOB, YCIOBUSA
KOTOPOro NO3BONSAOT BO3AENbIBaTb MOPKOBb B OTKPBITOM IPYHTE,
HO BO3JenbiBaHWEe KOTOPOW 30eCb BO3MOXHO TOMbKO NpuW opoLue-
HMKW, HECMOTPS Ha TO, YTO O6GNacTb He OTNUYAeTCst BbICOKMMMU
NPOM3BOACTBEHHBIMM  MOKa3aTensMm MOCEBOB  MOPKOBMU.
AcTpaxaHckas 06nacTb — 30Ha PUCKOBaHHOIO 3emrenenvs u3-3a
HEe[0CTaTOYHOrO YBIAXHEHWS, MOBbLILLEHHOIO 3aCOfIEHNs, YacTo
NMOBTOPSIIOLLMXCHA 3acCyX, OrPaHUYEHHOCTN OpOLUaeMbIX 3eMernlb,
YTO NPUBOAMUT K PE3KOMY CHXXEHUIO YPOXKANHOCTU CEMbCKOXO3SN-
CTBEHHbIX KynbTyp 1 06bema nponssoacTBa nponykumm. Pasmep
M Ka4yecTBO MOSTy4aeMoro ypoxasi Hanpsimyto 3aBUCUT OT TOYHO-
CTV NOAAEPKAHUS BIIAXKHOCTW NouyBbl [33].

MpupoaHo-knuMmaTnyeckme ycrnosus PoctoBckon obnacTtu
ABNATCA OGnaronpusaTHbLIMK ONs1 NOJNYYEHUS paHHero ypoxas
MOPKOBW B CpPaBHEHWUM C ApYrumn permoHamu Poccum, HO TONbKO
npu gocTatoyvHou BnaroobecneyeHHocTn [19].

B sacywnuBbix ycnoBusix PoctoBckon obnactu npu nonvee
MOPKOBM KanenbHbIM CnocobomM HeobXxoaAMMO NpaBUMBHO
nocTpouTb paboTy CUCTEM KanenbHOro OPOLUEHWs ANs TOoro,
4yToObl B TEYEHME BCErO BEreTaluuoHHOro nepvoga obecnevyunBa-
nacb nogadva BoAbl ANS nopaepXaHns HeobXOAUMOro ypOBHS
BMaXHOCTU MOYBbI.

B nocnepgHue rogbl HEKOTOpbIE YYeHble MpefnaratT uaen o
uenecoobpasHocTn anddepeHLupoBaHHOro BogoobecneveHms
MOPKOBM B pa3Hble Neproabl pocTa U pa3BUTUS KynbTyphbl. Tak, B
nepBble nocre BCXo4oB hasbl pocTa v pasBUTUSA KynbTypbl NOA-
[epXaHne yMepeHHOro MonMBHOTO pexmma obecnevmBaeT 3Ko-
HOMWIO OPOCUTENBHONM BOAbI [22].

WccnenoBaHus 0TEYECTBEHHbIX M 3apyDeXHbIX YyYeHbIX Nof-
TBEPXAAKT BO3MOXHOCTb MPUMEHEHWUs KanernbHoro crnocoba
OPOLLEHUS NMPU NHTEHCKBHbIX TEXHONOMMAX BblpaLLBaHNS OBOLL-
HbIX KynbTyp, Mpexae BCEro, MOPKOBW, KOTOpas MpeabsBrseT
ocobble TpeboBaHWA K BOAHOMY PEXUMY Kak B HayarnbHble
nepviofbl pocTa, Tak 1 B Te4eHue BCEro nepvopa Beretauuu, B
CBSI31 C YeM Heobxoammo paspaboTaTe NporpamMmMy yrnpaBneHus
BOOHbLIM PEXVMMOM MOYBbI Y MUTAHUSA ANS KOHKPETHbIX YCIOBUNA
[34].

H. H. Oy6eHok, P. B. KanunudyeHko, P. . LLymakosa [35] npu-
XO[AAT K BbIBOAY, YTO MOBbILLEHNIO 3(hEeKTUBHOCTY BO3AENbIBa-
HWS CEMNbCKOXO3ANCTBEHHBIX KyNbTyp, BKIO4Yas MOPKOBb, IOJHKHA
cnocobcTBOBaTh BbICOKAs KynbTypa 3eMrefenusi, kotopas npea-
ycMaTpuBaeT ONTUManbHbIe PEeXWMbl KamnerbHOro OpOLUEHUS.
ABTOpbI MpefnaratT pelleHVe Takux 3afad, Kak ynydlleHue
opraHu3auuMu Npov3BOACTBA, yBeNMYeHVe nepuoga aKkcnnyara-
UMM 06opyaoBaHMsA, YTO MOMOXET COo34aTb NPeanochinkv Ans
ObICTPON OKYNnaemMoCTU W LUMPOKOTO BHEAPEHUSI CUCTEM Kanenb-
HOro opoLleHns Ha nonsx [35].

MonvB kanenbHbIM crnocobom sBngeTcs pecypcocbeperato-
MM, MO3BOMAS COKpaTUTb KOMUYECTBO MCMONb3yEMOW Opocu-
TenbHOM BOAbl U MOBbLICUTb A(PEEKTMBHOCTL Monmea. [aHHbIn
mMeToq 00ycrnoBnmMBaeTcs MOKOCTbIO perynMpoBaHns Bblgaun
NMONMBHOWM HOPMbI B 3aBUCMMOCTM OT Bronornyecknx ocobeHHo-
CTel KynbTypbl, BO3MOXHOCTbIO NOAAEPKAHNS BNAXHOCTY NOYBbI
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B Y3KO 3ajaHHOM OMTMMaribHOM AunanasoHe. [ns MopKoBu, KOTO-
pas ABMSEeTCS OTHOCMTENbHO 3aCyXOYCTOMYMBOW KyNbTYpon W
npeabsBrseT ocobble TpeboBaHMSA K BMaKHOCTU MOYBLI B NEpPUO-
[Obl MpOpacTaHusi cCeMeHu, Takow cnocob nonunea Hambonee onTu-
mareH [36].

MccnepoBaHusa 3apybexHbIX U OTEYECTBEHHBIX YYEHbIX Moa-
TBEPXAalT TO, YTO NMPUMEHEHME KanenbHOro cnocoba opoLleHns
npu BbIpaLLMBaHMN MOPKOBU N COBEPLUEHCTBOBAHNE €ro TeXHO-
norvn ABMSIeTCS NepCrnekTMBHBIM M HAayYHO OBOCHOBaHHbLIM, TO
eCTb COOTBETCTBYKOLIMM TpebOoBaHWAM paLMOHanbHOrO BOAO-
NoNb30BaHWA AN MOBbLILLEHWS YPOXKaNHOCTY B MoObIX NOYBEHHO-
KnumaTmnyeckmx ycrosusix. CnegoBartenbHo, He0OXoaAMMO npea-
NpuHMMaTb afanTauMoHHble [OEWCTBUSA, BKIHOYash OpOLUeHue,
3Ha4yeHVe KOTOpbIX BO3pacTaeT C ycurneHneMm HebnaronpusTHbIX
KnNmaTmuyecknx nameHenun [27, 37].

Takvum 06pasom, TEeXHOMNorusi BO3AerbiBaHWS MOPKOBU Mpwu
KanenbHOM opoLleHun TpebyeT Gonee TLaTensHOro nnaHMpoBa-
HUWS, TaK KaK BbICOKast CTOMMOCTb KOMMIEKTYIOLLMX YacTen cucTe-
Mbl KanenbHOro OpOLLEHUsi, HEOOXOAMMOCTb yTunu3auum Gonbe-
LLIOr0 KOMMYEeCTBa OTXOAOB, 3aCOpPEHWe KanenbHWL, SBMsieTcH
3aTpaTtHbIM [12]. HecmMoTpst Ha 37O, MCnonb3oBaHWE KanesnbHOro
OpOLLUEHMS CMOCOBOHO 3HAYMTENBbHO MOBBLICUTH YPOXAWHOCTb
nobon KynbTypbl, B TOM YMCIEe U MOPKOBM.

Tak, Npu KanensHOM OpPOLUEHNM Ha NPOTSPKEHNM BCETO BereTa-
LIMOHHOro nepuoja NoAAePXNBaeTCs OnTUMarbHas BIaXHOCTb,
6naronpraTHO BRMsOLWAA Ha POCT M Pa3BUTME PaCTEHUN, 4YTO
cnocobCTBYET MOBLILLEHWIO YPOXAWHOCTU. PexXumbl kanenbHoro
YBMNAXHEHWs, a Takke MVHepanbHOe NMuMTaHue, HOBENLINe copTa
1 rmbpuabl MOpKOBY obecneyvnBatoT AONONHUTENbHbIE Gnaronpu-
ATHbIe hakTopbl AN CTabUNbHOrO NPOXOXAEHUst aTanoB poTo-
CMHTE3a, MOBbLILAsA He TONbKO NPOAYKTUBHOCTb OTAEMNbHO B3ATO-
ro pacTeHusi, HO N NPOJYKTUBHOIO MOMNMBHOIO rektapa nalliHu B
uenowm [38, 39].

lMpaBunbHOE nNpuMeHeHMe cnocoboB MonMBa M pacyeTHbIX
MONMBHBLIX HOPM AN KOHKPETHOM KyMnbTypbl MO3BOMSET WCKIIHO-
ynTb GonbluvMe MNoTepU SMEMEHTOB MUTAHWA MO MPUYMHE WX
BbIMbIBAHUSI Ype3MEPHbIMY MONUBHBIMI HOPMaMKn 13 30Hbl pac-
MONOXEHUS] KOPHEBOW CUCTEMbI U MOAAEPXKMBaTb HEOOXOAUMBIA
YPOBEHb BMaXHOCTM MOYBbI BO BPEMS 3aCyLUNMBbLIX MEPUOAOB.
[Ins MopkoBu, BO34eNbIBAEMON Kak Ha POBHOW NMOBEPXHOCTU, Tak
N Ha rpebHsx (rpspgax), peKoOMeHOyeTCsl NPUMEHSATL KanenbHoe
opoLLeHne, AarLlee BO3MOXHOCTb 9KOHOMUTb BOAY, KOTopasi npu
KanenbHOM OpOLUEHNM [OMkHa ObiTb Gonee BbICOKOW CTeneHu
O4YMCTKM, TaKke Mpyu 3TOM TUME OpPOLLEHUs Heobxoaumo cobrto-
AaTtb ocobeHHocTM 0bpaboTkvM nmouBbl. Hanpumep, oBolleBoA-
ctBo Pecnybnukn [JarectaH B OCHOBHOM COCPELOTOYEHO Ha Opo-
LaeMbIX 3eMIsX, HO MPOAYKTUBHOCTb MHOTUX OBOLLHbIX KyNbTyp
13-3a HECOBEPLUEHCTBA NPMEMOB UX BO3AENbIBAHUSI OCTAETCH Ha
HM3KoM ypoBHe [40, 41].

BbiBogbl. /3yyeHne TexHOMorum KamnerbHOro OpOLUEeHUS —
aKkTyanbHOEe W NepcrneKkTUBHOE HanpaBrieHue B pa3BUTUN Ceflb-
CKOXO3ACTBEHHOW OTPACHN Ha TEPPUTOPUM HaLLEel CTpaHbl, 0CO-
6eHHO Ha tore Poccum B yCnoBWsIX 3acyLUnMBOrO Knumata u
AedvunTta BoaHbIX PECYPCOB.

Takvm 06pa3oM, NpUMEHEHUE KanenbHOro OPOLUEHWS OYEeHb
3 peKTVBHO MpW BbIpALLUMBaAHUN MOPKOBU, KOTAa KOMMYECTBO U
Ka4yeCcTBO MOJy4aeMoro ypoxas HanpsiMmyto 3aBUCAT OT NOAroTOB-
KW MO4YBbl, CBOEBPEMEHHOIO MOMMBA U BHECEHWS MUHEparbHbIX
yOo0peHUN.

LLinpokomacLitabHoe BHeOpeHVEe CUCTEM KamnerbHOro opoLue-
HMS Ha NOMAX NO3BONWT MOMyYaTh BLICOKME ypoxaw Npu yCrnoBun
ynyyLIEeHNs opraHn3aummn npomM3BoACTBa U yBENMYEHNS neproaa
akcnnyaTauum obopyaoBaHus.
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