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Mukpo3eneHb LeHUTCS 3a CBEXECTb U M3bICKaHHbIN BKYC, a NpUBEpXeHLamM1 340pOBOro NuTa-
HUSl - 3a HaCbIWEHHOCTb BUTaMMHaMM, MUKPO3NeMEHTaMK, aHTUOKCUAAHTaMMU, IHIUMaMN U
LieHHbIM 6enkom. MpoayKT nonb3yeTcs cTabMNbLHO PacTyLWMM CPOCOM He TONbKO B NPOU3BOA-
CTBEHHOM CermMeHTe (pecTopaHbl, kade, cynepmapkeThbl), HO U B JOMalHEM BbIpalMBaHUM —
«oropof Ha okHe». Cpeau OBOLWHbLIX KyNbTyp BbICOKOW NONYNSAPHOCTLI NONb3YeTCs MUKPO3e-
NneHb ropoxa OBOLHOr0, 0COGEHHO CopTa C ycaTblM TUNOM NiucTa. IMeHHO 3TOT NpoAyKT Kynu-
HapHbIM MacTepam NomoraeT NpuAaTb M3AENuAM fipKue BU3yanbHble U BKYCOBbIE aKLEHTHI.
Mano kTo 3HaeT, 4To cpeau 6060BbIX KyNbTYp, NOMUMO FOPOXa OBOLYHOTO, €CTb OT/IMYHASA allb-
TepHaTUBa C He MeHee NUTaTeNIbHOl LIEHHOCTbI. ATO MUKpo3erneHb 6060B oBOLWHLIX. [Tobern
6060B Gonee MACUCTLIE U COYHBIE, XPYCTALLME, CNAAKOBaTbIE C OPEXOBLIM MPUBKYCOM, U IMaB-
HOe — MX NOoA CUNy BbIPaCTUTbL abconTHO kaxaomy. MonyyeHne MUKPO3eneHN U3 KynbTypbl
6060B 0BOLWHbIX ABNSAETCS NEPCMNEKTUBHLIM HanpaBneHWeM, Tak kak ee nuTaTenbHas LLEHHOCTb
1 GMOXMMMYECKMI COCTAB COMOCTAaBMMbI C MUKPO3eNeHbI0 ropoxa OBOLYHOTO.

CopepxaHue OCHOBHbIX HYTPUEHTOB B CpPefHeM NO M3yYeHHbIM copTam cenekuuu ®IFBEHY
®HLUO coctaBnset: 6enok — 20-35% (Ha cyxyto maccy), ackopbunosas kucnorta — 0,51 wmrir,
kapoTuHomabl — 0,48 mr/r, moHocaxapa — 1,15%, cyxoe BewecTBo — 10,62%. OgHako y 60608
OBOLLHbIX €CTb HEOCMOPMMOE NPeUMyLLeCTBO NPY BbIPALUMBAHUN — 3TO BO3MOXHOCTbL UCMOSb-
30BaHMA [0 ABYX-TPeX CpPe3oK C OfHOro noceea, Gnarogapsi cnocoGHocTU 06pa3oBbIBaTb
[ONONHNTENbHBIE MO6Ger Npu UCNonbL30BaHUM CNOCo6a Cpe3kn NoA «KOPeHb». YPOXKaNHOCTb C
KoHTenHepa npu nocese 100 cemsH 3a ABe cpe3ku coctaBuna ot 320 r go 400 r B 3aBUCUMOCTH
oT copTa 1 cnoco6a cpesku. Hanbonblas ypoxaiHocTb nonyyeHa y copta BeneHa, koTopblii
cdopmupyet okono 200 r cBexux noberoB kak B NepBylo, Tak U BO BTOPYH cpe3ky. o pe3ynb-
TaTam Hawux uccnegoBaHuil y coptoB 60608 Benopycckue u Pycckue YepHble pekomeHgyeTcs
ucnonb3oBaTh ABe CpPe3ku, Toraa kak copt BeneHa cnocoGeH AaBaTh NOMHOLEHHYO MUKPO3e-
neHb U Npu TpeTbel cpeske.

6006bI OBOLWHbIE, MUKpO3eneHb, MPOPOCTKU, NUTaTeNbHaa LEHHOCTb

Microgreens are valued for their freshness and refined taste, and by adherents of a healthy diet
- for their saturation with vitamins, trace elements, antioxidants, enzymes and valuable pro-
tein. The product enjoys steadily growing demand not only in the production segment (restau-
rants, cafes, supermarkets), but also in home cultivation — «vegetable garden on the window».
Among vegetable crops, vegetable pea micro-greens are very popular, especially varieties with
a mustachioed leaf type. It is this product that helps culinary masters to give products bright
visual and taste accents. Few people know that among legumes, in addition to vegetable peas,
there is an excellent alternative with no less nutritional value. This is a micro-green of veg-
etable beans. Bean shoots are more fleshy and juicy, crispy, sweet with a nutty taste, and most
importantly, absolutely everyone can grow them. Obtaining microgreens from vegetable bean
culture is a promising direction, since its nutritional value and biochemical composition are
comparable to the microgreens of vegetable peas.

The content of the main nutrients on average for the studied varieties of breeding of the Federal
State Budgetary Scientific Institution Federal Scientific Vegetable Center (FSBSI FSVC) is: pro-
tein - 20-35% (dry weight), ascorbic acid - 0,51 mg/g, carotenoids — 0,48 mg/g, monosaccha-
ride — 1,15%, dry matter - 10,62%. However, vegetable beans have an undeniable advantage in
cultivation - it is the possibility of using up to two or three cuts from one crop, due to the abil-
ity to form additional shoots when using the method of cutting under the «root». The yield from
the container when sowing 100 seeds obtained in two cuts ranged from 320 g to 400 g, depend-
ing on the variety and method of cutting. The highest yield was obtained from the cv. Velena,
which forms about 200 g of fresh shoots both in the first and second cut. According to the
results of our research, it is recommended to use two cuts for the cv. Belorusskie and cv.
Russkie chernye, while the cv. Velena is able to give a full-fledged microgreen even with the
third cut.

Vicia faba L., microgreens, seedlings, nutritional value
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MKPO3€eNeHb — 3TO HOBbIM CNeLmnann3vpoBaHHbIN

MPOAYKT MWUTaHWUS, KOTOPbIN CTAaHOBUTCH BCE
©onee nonynsapHbIM 61arogaps CBOemMy 6oratoMy CocTtaBy
nuTaTeNbHbIX BELLECTB 1 Pa3HO06pasunio LIBETOB, BKYCOB U
TekcTyp. MukposeneHb 3TO MoJsioable nNobern pacTeHwui,
KOTOpPbIE MCMOJBb3YIOTCA KaK B MNULLY, Tak 1 AN yKpaLleHus
onion. E€ mcnonb3yloT B canaTtax, cynax, KOKTennsx,
CMy3K, OpYyrux Hanutkax u onwogax. M3-3a BbICOKOro
COAEPXaHNA MONE3HbIX BELLECTB Takas nuwia cyuTaeTcd
O4YeHb NepCcrnekTUBHOM, a e€ NoTpebneHne HeykIIoHHO pac-
TET. MunKpo3eneHbi0 Ha3bIBADTCHA MPOPOLLEHHbIE pacTe-
HNaG B dase CemMagosibHbIX NNCTbEB, MAKOC OAWH-ABA
HacToAWmMX nmucTa. BbicoTa Takoro pacteHus cocTaBnseT
oT 5 no 15 cm. O6bIYHO OT noceBa Ao cbopa ypoxas npo-
xoaut 5-12 gHen [1].

YyeHble gokasanu, 4TO fanbHenwasi UHTerpaums Mmk-
po3eneHn B rnodanbHyld NpPOAOBOJIbCTBEHHYIO CUCTEMY
OyneT BCTpeyeHa NoTpeduTens Mu C BbICOKMM 3HTY3Mas-
MOM, ecnv ByaeT cornacoBaHa C COOTBETCTBYIOLLMM YPOB-
HEeM 06pPa30BaHHOCTY NOTPEOUTENSA B OTHOLLEHUN MUKPO-
3efeHu, a Takxe C y4eTOM CTOMMOCTU, OCTYMHOCTU U CBe-
XecTn (Cpokm xpaHenus) [2]. Ona 9TOoro cneuvanucThbl
MPOBOAAT aHanM3 pPblHKa MWUKPO3ENEeHU, MPUMEHSAEMbIX
MatepuanoB 1 yCNOBUIM BblPaLLMBaHWS, a Takke CBA3aH-
Hble C 9TuM 3aTtpaTtbl [3] M Ha OCHOBaHMM MNOMNY4EHHbIX
pe3ynbTaTtoB PACLUMPAIOT COPTUMEHT U COBEPLUEHCTBYIOT
TEXHONOrNW BblpalWMBaHMs. Tak M3BECTHO, YTO TUM Cy6-
cTpaTta o9 NpomM3BOACTBA MUKPO3ENEHN CUIbHO BAUSET
Ha YPOXaMHOCTb, COAepXaHNe MUHepPasbHbIX BELLEeCTB U
NULLEBYIO LLIEHHOCTb UCMbITbIBAEMBbIX KyNbTyp. PaspaboTka
M OLLEHKa Pa3fMyHblX CyOCTPaTOB YXe MO3BONMIA MoJy-
4nTb GONblLUOE KX pasHoobpasne: cTaHgapTHasi CMecCh
Topda n nepnmuta, KOKOCOBas Kopa, KOMMOCT 13 oTpabo-
TaHHbIX TPUOOB, KOMMOCT M3 OpPraHU4Yeckux OTXOA4O0B, a
Takke ux cmecu n npodee [4]. MNMpun aTom ocoboe BHUMA-
HVEe yOenseTcs He TONbKO TpeboBaHWsaM 6e30MacHOCTU
cybcTpaTta, HO U CKPUHUHIY YCTOMYMBOCTU MUKPO3ENEHN K
OakTepuranbHbIM NaToreHam BO BPeMS BbipaluymBaHus [5].

Pa3zpabaTbiBalOTCA U COBEPLUEHCTBYIOTCSH CUCTEMbI
BbIPALLMBAHNA MUKPO3ENEHN — CTENNaxHble, APYCHbIE U
BepTuKanbHble depMbl (FrMOPOMOHHbIE cucTembl) [6].
Mpooonxas COBEPLUEHCTBOBAHNE 3TUX TEXHOMNOMMIA Mpo-
M3BOACTBA, MCMbITbIBAIOTCA pPa3/MyHble COCTaBbl MUTa-
TeNbHOro PacTBopa, NO3BONAIOLNE CHU3UTb COAEPXAHME
HUTPATOB B JINCTOBbLIX OBOLLLAX B3 HEraTMBHOIO BINSHUS
Ha ypoXarHOCTb 1 ero KayecTBo [7]. Hanpumep, 6naroaa-
ps YacTUYHOM 3aMeHe ynobpeHuin Ha OCHOBE HUTPaTOB
yoobpeHnsaMmn Ha OCHoBe amMMoHua [8]. [Ana ynydeHus
pocTa No6eroB M KOPHEN MUKPOIENEHU U YBENUYEHUS
copepxaHnsa xnopodpuiiioB U KapoTUHOWAOB B 3€/1EHON
Macce 1UCnonab3yT pocToperynmpyowme npenapatbl [9].

[Mony4yeHne BbICOKOKAYECTBEHHbBIX MPOAYKTOB U3 CBe-
XMX MPOPOCTKOB TakXe CBA3aHHa C MHTEHCUBHOCTbLIO
CcBeTa Npu BblpalLMBaHUM MUKPO3eneHwu. lNpouecc npo-
E€KTUPOBAHUS OCBELLEHVS 0719 KaXA0W KynbTypbl MHOVBU-
OyanbHbIl 1 OCHOBbLIBAETCS Ha OMpedefneHnn peakuum
pacTeHMn Ha CBET B MOAESNbHbIX WU MPONU3BOACTBEHHbIX
ycnoBusix. MNoabupaetcs onTUMabHbIA CNEKTP U perynu-
pyeTcs MOLWHOCTb CBETOAMOAHBIX CBEeTUNbHMKOB [10;11].
O6HapyXeHO NONOXUTENBHOE BNNSHUE A0MNONHUTENBHOMO
KPaTKOBPEMEHHOIO KPacHOro CBETOANOLHOINO OCBELLEHMS
(c mnuHOM BONHbI 638 HM) Ha nNpenybopoyYHOM 3Tane (B

TeYeHue Tpex OHel), 4TO NPUBOAUT K YBENNYEHUNIO aHTU-
OKCUOAHTHbIX CBOMCTB MMKpO3eneHun [12].

KopoTknin CpOK XpaHeHus OrpaHn4MBaeT KOMMepHec-
KYIO LLleHHOCTb Nto6oro npoaykra. OnpenennTs onTumalnb-
HYIO TEMMNEepPaTypy XPaHEeHUs AN MUKPO3ENeH Heobxoam-
MO, 4YTOObl OHa [0JbLLE COXpaHsia CBOM OpraHonenTuye-
ckume comncTtea [13]. YcTaHOBNEHO, 4TO TEeMnepaTypa xpa-
HeHns +5°C B NONUATUNIEHOBLIX NakeTax TonwwmHon 150
MKM MO3BONSET COXPAHUTb BbICOKOE KayeCTBO B TeYeHune
14 pHeni [14, 15].

Oco3HaBas BbICOKYIO MUTaTENIbHYIO LIEHHOCTb Pasfny-
HbIX KyNbTyp U COPTOB Mukpo3zeneHn (16-19), ee wmpoko
NPUMEHSIOT B kKynuHapum (20, 21). lNMommnmo aTtoro, nccne-
[OBaHMSMM [OKA3aHO, YTO MUKPO3eNieHb 06n1agaeT npoTu-
BOBOCMNANNTESNbHBIMW, MPOTUBOPAKOBLIMU, aHTUOaKTepu-
aNnbHbIMW N AHTUTNNEPTNINKEMUYECKUMN CBOMNCTBAMMU, HTO
M OenaeTt ee HOBbIM (PYHKLMOHANbHBIM MPOAYKTOM MUTa-
HUVS, MONE3HbIM A9 340P0Bbs HYenoBeka [22].

B pamkax nporpammel 61opopTrdmrKaLmm y4eHbsle npo-
BOOSAT UCCNEAOBAHNSA MO 0OOralleHnIO U YBENIMYEHWNIO KOH-
LeHTpauum nutaTenbHbIX MUKPOJEMEHTOB B PAaCTEHUAX
(Hanpumep, nopa, umHka u cenexa) (23, 24). HecmoTps Ha
ooraTtblli 9IEMEHTHBIN COCTaB N BbICOKYKD MUTATENbHYIO
LLEHHOCTb CBEXYI0 MWUKPO3EsNieHb TakXe AOMNONHUTENbHO
HaCbILLAOT PasNnYyHbIMN MUKPO3NeMeHTamun [4, 25].

YBenuyeHne notpebneHns MUKPO3ENeHn 1 pacLumpe-
HVE acCOpPTUMEHTa BUAOB, NCMOJb3yEMbIX 47151 MPOU3BOI-
CTBa MMWKPO3ENEHU, MOXET HE TOJIbKO MONOXUTENbHO
NOBNATbL HA PALMOH MUTaHWUS, HO 1 06EeCNeYnTb 3KOHOMU-
yeckoe Oyayuiee MuKpozeneHu [26, 27]. MukposeneHb
MO>XHO paccMaTpmBaTh Kak YCTOMYNBYIO PUTOXUMNYECKYIO
dabpuky oNns yooBneTBOPEHUS ANETUYECKUX U NCUXON0M-
Yyeckux MNOTPebHOCTEelr YNEeHOB 3KUMaxel KOCMWUYECKUX
opbuTanbHbIX CTaHUMIA. Takne pacTeHus MOryT obecneyu-
BaTb KOCMOHaBTOB MULLEN, OHM NOAXOOAT ANs pacLumpe-
HUS pa3HooOpa3nsg KOCMUYECKUX KYNbTyp, MOCKOJbKY
VMIMEIOT KOPOTKUI LMK BblpalLmBaHms [28].

B kayecTBe MMKPO3€eNeH BbipalumBaoT Kak TPaauLMOH-
HYIO 3eNeHb: canaT, nyk, 6oparo, yKpon, neTpyLky, KUH3Y
M NpoYue MnpsiHble Tpasbl, TaKk M pacTeHWUs, B KavyeCTBe
3€/IEHN MCNOJIb3yEMbIE PEOKO: pPenuc, OANKOH, CBEKIY,
WM HEe UCMNONb3yeMbI€ BOOOLLE: 3M1aku, aMapaHT, NOACO-
HEYHUK, HyT, KanycTy, ropox. OgHako, elie mano KTo
3HaeT, 4YTO TakXke AN MOJyYEeHUs NMUTATENbHONM MUKPO3e-
JIEHN MOXHO MCMNONb30BaTh KyNbTypy — 006bl OBOLLHbIE
[29].

Puc. 1. PaznunyHbie tunbl cemsH Vicia faba L.
Fig. 1. Various types of seeds of Vicia faba L.



Bobbl oBoLHble (Vicia faba L.) — 3T0 ogHa u3 apeBHel-
LUMX OBOLLHbIX KyNbTyp, W3BECTHas elle nog Ha3BaHUSMU
KOHCKne 6006bl nnu daconb ®aba [30]. NeHeTnyeckas
M3MEHYMBOCTb BMAA JOCTATOYHO BEMKA U 4acTO OMNUChIBa-
€TCS Ha OCHOBE pasnnymini Mo macce, GopmMe n pasmepy
cemMsiH. TO/IbKO MO 3TOMY NMPU3HAKY €CTb ONMUCaHWE YETbIPEX
©0oTaHMyYeckMx TUMOB 3TOM KynbTypbl [31-33]. Pasmep
CeMSsIH 3aBMCUT OT NOTPEOHOCTEN PbIHKA: KPYNMHOCEMEHHbIE
copTa LWMPOKO MCMOJb3YKOTCS B MULLLY, Kak CBEXUIA 3€/1EHBIN
OBOLL, M KaK Cyxne ceMeHa, a MefikOCEMEHHbIE B OCHOBHOM
BblpaLLMBalOT HA KOPM XMBOTHbIM 1 nTuuam (puc.1). Pag
0630p0B NOCBALLEH NUTATENBLHON LIEHHOCTM 6060BbIX Ky/b-
Typ, B TOM yucne n 6o06am [34-37].

B Poccuun k 606amM 0OBOLLHbIM OTHOCAT COpTa C KPYrMHbI-
MW CEMEHaMM, KOTopble 061a8al0T BbICOKOM NMUTATENIbHOM
LeHHocTblo. Cpean 6060BbIX KyNbTyp OHW WMEIOT Hau-
6onbluee coaepxaHue 6enka B ceMeHax (0T 24 0o 35%),
onarogaps 4emy ux nNuLLEBOE 3Ha4YeHMe BCe HOsblUe BO3-
pacTaeT [38, 39]. B cemeHax 6060B TakxXe COAEPXMUTCA 00
55% yrneBonos n 1,5% xunpoB. BoObI LEHATCA HE TONbKO
3a BbICOKOE coaepxaHue 6enka, HO U 3a ero XOopOLUyio
yCBanmBaeMoCTb. Takxke 3a cofepxaHue B HUX HE3aMeHU-
MbIX @MUHOKMCNOT: aprUHUH, TMCTUANH, METUOHVH, IN3VH
1 ap., 6onbLIOro konnyecTsa ButTammHoB (B1, B2, Bg, PP, C,
K, E), kapoTuHa, nmaHTOTEHOBOW, GONMEBOW KMUCNOT, a
Takke MUHepasnbHbIX COMein Kanus, Kanbums, docdopa,
MarHus, cepbl 1 xenesa [40, 41]. DHepreTnyeckas LeH-
HocTb 100 r cBexumx cemsH 6060B (MOMOYHas CNeNoCTb)
coctasnget 60-90 kkan, a B 3pesibix CEMeHax — B TPU-4YeTbl-
pe pasa Bbiwe. o kanopninHocTn 60661 NPEBLILLIAIOT B TPU
pasa kapTodenb 1 B WecTb pa3 kanycty. CemeHa 6060B
MOXHO YyMNoTpebnaTb B CBEXEM (MOJIOYHAs CMeNocTb),
CYXOM, 3aMOpPOXEHHOM 1 nepepaboTaHHOM BUAe. B KOH-
ONTEPCKOWN MPOMBbILLIEHHOCTM BOObI 3aMEHSAIOT OPEXUN N U3
©060B roTOBAT CHEKM.

PacTeHns n cemeHa 60608 OBOLLHbIX C APEBHUX BPEMEH
MCNONb3YT B MEAULMHE N KOCMETONOrMnN. YNoTpebneHne
VX NpenynpexnaeT HapylleHne oOMeHa BELLECTB N CBS-
3a@HHbIX C HMM 3a00neBaHnin, perynupyeT padboTy KuLuey-
HMKa N CNOCOOCTBYIOT BbiBEAEHMIO TOKCMHOB. B 606ax
0BOHapPYXEHO BELLLECTBO — YOUXMHOH, 00120210l MacCo
NnonesHbIX CBONCTB, HANPUMepP, NOMOraeT Npu cepaeyHo-
COCYOMCTbIX 32001€BaAHMSX N HAPYLLEHNSX OOMEHHbIX NMPO-
LLeccoB B opraHmname [42]. Y6uxMHOH 1,06aBnsioT B KPEM OT
MOPLUMH, a OpeBHME PUMASHKA HaKNaAbiBann Ha NvUO
Macky M3 pasmMosioTeix 6060B. OTBApOM UM HACTOEM
LLBETKOB YMbIBaNV UM MPOTUPASIN KOXY NNLA AN CHATUS
pasapaxeHus 1 3yaa. MNpu ynotpebneHnn B NuLLy, HECMOT-
psi HA MHOXECTBO MOJIE3HbIX CBOCTB, Y 6060B eCcTb 1 Npo-
TMBOMOKA3aHWs: CeMeHa MOryT coAepXaTb PasfinyHble
KOHLEHTPALMN aHTUNUTATENbHbIX BELLECTB — TaHWHOB,
BULVHA 1 KOHBUUMHA [38, 43, 44]. benas okpacka LBeTKOB
1 CBET/bIN PYyOUNK CEMSIH — MapKepHble NPU3HaKkKu, CBuae-
TenbCTBYOLWME 06 OTCYTCTBMM UM HUSKOM COOEPXAHUM B
CEeMeHax 9Tux BeLLecTB [45].

OpnHako, HeCMOTPS Ha Bce AOCTOMHCTBA, 600kl OBOLLIHbIE
B Haweli cTpaHe noka Mano BocTpeboBaHbl [46].
OOBBACHUTL 3TO MOXHO HEeOO0OLEHKOW MULLEBBLIX KayeCTB
KynbTypbl. OaHMM 13 CNoco60B yBENNYEHNS BOCTPEOOBAH-
HOCTM 6060B OBOLLHbIX — UCMOJIb30BAHME KaK COBEPLLEHHO
HOBOr0 MPOAyKTa NUTaHWS B BUAE MUKPO3ENEHN N BKIIOYE-
Hue ee B 6111042 A5 NOBbLILLEHWS COAEPXKaHUS NMUTATENbHbIX
3anemeHTOoB. Mpn 3TOM, B OTIYME OT CaMUX CEMSIH, MPOTK-

BOMOKa3aHW Npu ynoTpebneHnn MukposeneHn 60608
noka HeT, TaK Kak C 3TON TOYKM 3PEHUS OHN MasiO U3YYEHbI.

MpounsBoacTBo 6060B OBOLLHLIX (faba beans dry — cyxoe
3epHo) no gaHHbiM PAO (2021 ron) B MMpe COCTaBUIO
6onee 5,96 MNH T, NPON3BOACTBEHHbLIE NMOCEBbLI pacrona-
ranucb Ha nnowaan 6onee 2,72 MnH ra. Jingepamm no
NpPoOu3BOACTBY 3epHa (cemsH) 60608 B 2021 rogy aBns-
nmcb: Kutam (1,7 mnH 1), Odwmonua (1,1 MaH T),
BenunkobputaHusa (694,3 Teic. T), ABcTpanus (509,7 TbiC. T)
n MakuctaH (235,9 TbIC. T). llOCEBHbIE Nnowagn B
Poccuiickoin depepaunm HesHauuTenbHbl, 6onee 4,4
TbiC.ra, NPoM3BoACTBO — 7,5 ThiC.T. [Mpon3BoacTBO 6060B
OBOLUHbIX (faba beans green — 3eneHble 606bl) B MuUpe
cocTaBuno 6onee 1,73 MH T, NPOM3BOACTBEHHLIE MOCEBBI
pacnonaranucb Ha nnowaan 6onee 277,4 Tbic.ra.
Jlngpepamn no NnponsBoacTBy 3eneHbix 60608 B 2021 rooy
ctanun: Amxwup (277,3 Teic.T.), Ernunet (190,9 ThIC.T.), Kutam
(114,8 TbIC.T.), Nonbwa (88,5 TbIC.T.) N TyHUC (83,6 ThIC.T.)
[47]. Mo noceBHbIM MoWaAaM AN NPOM3BOACTBA 3efe-
Hbix 6060B B Poccuiickon Pepepauym CTaTUCTUYECKNX
JaHHbIX HET.

ArpoTexHunyeckoe 3HadeHne 6060B COCTOUT B TOM, 4TO
OHU, KaK 1 apyrmue 6060BbI€ KyNbTYPbl, ABASIOTCHA XOPOLLMM
npenwecTBEHHNKOM AN MHOTUX KynbTyp [48, 49], 6naro-
[aps cBoel BbICOKOM a30TPUKCUPYIOLLE CNOCOBHOCTH,
koTopas cocTaBnseT okosno 160 kr/ra [50]. MoaTomy 6006kl
0COOEHHO PEKOMEHAYIOT 419 BbipalLMBaHNSA B CEBOOHOPO-
Te. B eBponerickux cTpaHax ¢ 6onee MArkum 3UMHUM KIn-
MaTOM OrnpefeneHHble copta 6000B BbipalMBaOT B 03U-
MoW kynbType [51-54].

B nabopaTtopun cenekuum n CEMEHOBOACTBA OBOLLHbIX
6060BbIX kKynbTyp PIrEHY ®OHLO cospatoTcsa copta 60608
OBOLLHbIX /19 Pa3/IM4YHOr0 HanpaBfIEHMS UCTMOb30BaHMUS —
ynotpebneHns 6060B 1 CEMSIH B CBEXEM BUAE U Nepepa-
60Tkn. OgHaKo, OLEHKY 3TUX COPTOB A1 UCMOIb30BaHUS B
TEXHOOrNSAX NPOM3BOACTBA MUKPO3ENIEHM HE MPOBOAVIN.
B cBA3M C 9TUM LEeNblO AaHHbIX MCCNefoBaHMin CTano oue-
HUTb COAEpPXaHWe NUTATENbHbIX BELLECTB B CBEXMX MPO-
POCTKax KynbTypbl 6006bl OBOLLHbIE U OLEHUTb NPOAYKTMB-
HOCTb CBEXel MWKpOo3eneHu copToB cenekumm GreHY
®HLO.

B depnepanbHOM HayyHOM LIEHTpPE OBOLUEBOACTBA B
pe3ynbTate MHOrOfIETHEN CenekUMOHHOW paboThl co3aa-
Hbl copTa 6060B OBOLIHbLIX [55] ¢ pas3nMYyHOM OKpPaCcKOW
ceMsH (puc. 2).

Copt Benopycckue. [NosgHecnensili. BeicoTa pacteHus
60-100 cm, ctebenb BeTBUTCA cnabo. LiBeTkn Genblie ¢
KOPUYHEBBLIMU MPOXMKAMM HA Napyce N TEMHbIMU NATHa-
MU Ha Kpblbsx. [epBbii 606 3aBA3bIBAETCSA Ha 6-7 y3ne.
Bo6 npamoii, anmHa 8-11 cm, wupuHa 2 cm, yicno 60608
Ha pacTeHun 6-10. noBepxHOCTb 60O0B rnaakas, cetyaras,
oKpacka B Cbe€MHOM cnenocTy TeMHo-3eneHas. MNnoabl npu
CcO3peBaHuUM pacTpeckmBaloTcs, 3-4-ceMsHHble. CemeHa
YA/IMHEHHO-0BasIbHbIE, CBET/I0-KOPUYHEBbLIE, CO BPEMEHEM
oypetowme. Macca 1000 cemsan 1800 r. ToBapHas ypoxaii-
HOCTb ceMsH 4,9 T/ra, 3eneHbix 60608 — 11,5-13,0 T/ra.

Copt Benena. CpegHepaHHuit. Ctebenb npsmMocTos-
ynii, Bbicoton 80-100 cm, cnaboBeTBUCTLIN. Ycno Henpo-
OYKTUBHbIX Y3110B 5-8, NpoAyKTMBHbIX — 5-6, BbicOTa npu-
KpenneHus HuxHero 606a 30-33 cM. JINCT CnoxHbIn, ¢ 3-4
napamMm fMCTOYKOB OKPYrnom ¢GopMbl, TEMHO-3ENEHOMN



Benopycckue
cv. Belorusskie

BeneHa
cv. Velena

Pycckue 4epHbie
cv. Russkie chernye

Puc. 2. CemeHa 6060B OBOLYHBIX Pa3/INYHbIX COPTOB cenekymun @roHY ®HLO
Fig. 2. Seeds of vegetable beans of various varieties of breeding of FSBSI FSVC

oKpacku. Ymcno uBeTKOB B KMCTU 6-8. LIBETOK KpyMHbINA,
6enbilii, C 4YepHbIM 6GapxaTHbIM MATHOM Ha KPbIIbaX.
MepBbli 606 3aBA3bIBaeTCA Ha 5-8 y3ne. 506 caxapHbii,
0e3 neprameHTHOro cnos, anuHon 10-12 cm, wurpuHom 2
CM, TONWMHOM 1,2 CM, Crerka n3orHyThilr, TYMOKOHEYHbIN,
3-4-ceMsHbIN. [NOBEPXHOCTb MOPLUMHUCTAdA C PEOKUM Ory-
LUeHMEM, OKpacka B CbEMHOW CMenocT TEMHO-3efleHas.
CemeHa okpyrno-yrnoBartble, cBeTso-nanesble. Macca
1000 cemsaH 1400 r. NMpumeHsIoT B NULLY B BUOE 3eNeHbIX
60060B, HeOO3peNbIX 3epPeH U CO3PEBLUMX CYXUX CEMSIH
ON9 NPUrOTOBNEHUS pasfinyHbIX 6104 U KOHCEPBUPOBa-
Hus. ToBapHasa ypoxarnHOCTb ceMsiH — 5,6 T/ra, 3eneHbix
60608 - 11,5-17,5 1/ra.

CopT Pycckue 4yepHble. PaHHecnenbiii. BoicoTa pacTte-
Huin 50-60 cm, cTebenb BeTBUTCS, 06pasdysa 1-2, nHorga 3
BeTBU. LiBeTkn Benble ¢ GMONETOBLIMU NPOXUIKAMU Ha
napyce nm TeMHbIMW NATHAMWU Ha Kpbibax. Ha pacteHun
3aBa3blBaeTcs oT 6 4o 16 6060B. NnepBLIii 606 3aBs3biBa-
etca Ha 5-6 y3ne. bobbl cnerka WU30rHyTble, MOPLMHN-
cTble, onuHa 606a 7-8 cm, wupuHa 1,5-2,0 cm. lMpu
co3peBaHumM 600bl He pacTpeckmBatoTcs, 2-3-CeMSHHbIE.
CemMeHa YyOJ/IMHEHHO-OBasbHble, TEMHO-OUONETOBLIE.
ToBapHasa ypoxarHocTb 5,0 T/ra, 3eneHbix 60608 — 11,0-
14,0 T/ra.

CemeHa wucnbITyeMbix copToB cenekuun OIBEHY
®HUO nocne gecatn4yacoBOro 3amadmMBaHug yknaabiBa-

NN HA TPYHT B KOHTENHEP, MYJIbYNPYS CIOEM OOMH CaHTU-
meTp. lMpopawmBann B TepMocTate nog nNpeccom Ao
nosiBIeHMss BCxodoB npu Temnepartype +15°C. lMocne
MOsIBIEHUSA BCXOOO0B Ha MNATble CYTKM MEpeHocunm B
opaHxepemnHble ycnosus. Yepes 14 cyTok npoBoaunm
MepBYIO CPE3KY, EeLle Yepes TP HeOdenm — BTOPYIO (Mnon
KOpPEeHb — Ha YPOBHE FPYHTA; N0f, «NE€Hb» — TPU-NATb CaH-
TUMETPOB OT YPOBHS FPYHTA; puc. 3).

MokasaTtenu NpoayKTUBHOCTU ONpPenensanu nytem B3Be-
LUIMBAHUNS KaXO0ro y4eTHOro pacrteHusi. buoxummmyeckne
nccnenoBaHns NpPoBOAMAN COrNlaCcHO NPUHATBIM MeToau-
KaMm: coaep>aHume Cyxoro BellecTBa onpeaenanu rpasu-
MeTpUYECKN Nocse BbiCylumBaHnsa obpasuos npm 70°C oo
MOCTOSIHHOM MacCChbl; coaepXaHne ackopOUHOBOW KUCNOThI
yCTaHaBnmeanu no MeToauvke CanoxHnKoBoMn,
Jopodeesoii [56]; copepxxaHne benka B CEMeHax onpeae-
nanu no bpendopay, 1976 [57], 6enok akcTparvpoBanm
6ydepHbIM pacTBopomM (pH 8,0), ¢ HebonbLioi mognduka-
uMen, KannmbpoBKY OCYLLECTBASANAMN MO ObldbeMY CbIBOPO-
TOYHOMY anbbymunHy (99%) dupmbl «Omnasm» (Poccus);
coaepxaHne MoHocaxapoB NPOBOANAN LMAHUAHBIM METO-
nowm (meton Cabyposoii, KonepuHoit). na onpegenenus
copepxaHus KapoTUHOMOOB Opann HaABECKM Kaxaoro
obpasua, akcTparmpoBann 96% 3TaHONOM U pe3ynbTart
BbIYUCNANMN Ha CNEKTPOPOTOMETPE C WUCMONbL30OBAHMEM
meToaukn Lichtenthaler et al. (1987) [58].

Puc. 3. BapuaHTbl cpe3ku npopocTKOB 60608 OBOLYHbIX
Fig. 3. Options for cutting vegetable bean microgreens



|

Puc. 4. Mukpo3eneHb 60608 OBOLLHbIX
Fig. 4. Microgreen vegetable beans

CraTtuctmnyeckyto o6paboTky SKCrnepuMeHTanbHbIX AaH-
HbIX MPOBOAMMIN C MOMOLLbIO MPUKNAAHBLIX NMPOrpamMm
Microsoft Office Excel.

B ®IbBHY «®epepanbHbli Hay4HbIA LEHTP OBOLLE-
BO/ACTBa» NPOBEOEHO CPaBHUTENIbHOE NUCNbITaHWE pas-
JINYHbIX COPTOB 60O0B OBOLWHbLIX NPW Pa3/INYHbIX 3Ne-
MEHTax TEexHONIOrMM BbipalMBaHUA MNPOPOCTKOB WU
CpaBHUTENbHAA OLEHKA NMUTaTeNbHOW LLEeHHOCTU Mpo-
POCTKOB ropoxa M 06000B OBOLIHbIX. Mukpo3seneHb
6000B — 9TO cBexXecpe3aHHble NoO6ern BLICOTON 0KONO
10-15 c™m (puc. 4).

Ctebenb 4YeTblpexrpaHHblii, MACUCTbIA. JINCTOYKMK
KPYMHble, 3NANNTUYECKME, HEOMYLUEHHbIE, MACUCTLIE,
CWn30-3eNieHble, UeNbHOKpanHue, HUXHNUE NUCTbS OOHO-

benopycckune
cv. Belorusskie

Pycckue 4yepHsbie
cv. Russkie chernye

napHblie, 3atem 2-3-4x napHble. Bkyc cnagkoBaTbin C
OpPEXOBLIM MPUBKYCOM. Takme nobern MoxHo ynotpeo-
NATb B NULWY CaMOCTOATENIbHO WUAM MCMNONb30BaTb Kak
KOMMOHEHT A9 NPUroTOB/IEHNS canaTtoB, CMy3u U B
BMOE CbenobHOro ykpaweHus. YCTaHOBJIEHO, YTO MUK-
po3eneHb 6060B OBOLULHbIX HE COAEPXUT HUKAKUX
BpeOHbIX BELW,EeCTB, MO3TOMY A/s €e BblpallnBaHUs
MOXHO MCMNONb30BaThb Nt0bOble copTa, HE 3aBUCUMMO OT
okpacku mx cemsaH. MNpu atom, 6narogaps cnocobHo-
CTn 6bICTPO HGOpPMUPOBATbL BTOPUYHBLIE MOBErN, MOXHO
nonyyatb AOMNOSIHUTENbHBLIA YyPOXal MUKPO3IENEHMN.
Onga BbigBNeHMa onTumManbHOro crnocoba cpesku C
Lesnblo 60MblLUEro Bbixoga NPOAYKLWNM Cpe3Ky NpoBoau-
N1 OBYMS NMyTAMW: NEPBbIA CNocob — noa KOpeHb (Ha
YPOBHE FpyHTa) 1 BTOPOW €cNocob — OoCTaBngas «MNeHb»
pa3mMepom He Bonee NATKU caHTUMETPOB (puc. 4).

BeneHa
cv. Velena

Puc. 5. MopgomeTpuiyeckas oyeHka npopocTkoB 60608 OBOLHbIX Ha Pa3HbIX CTaANAX
pa3BuTUs: Yyepes HeAeJllo MocJie NnoceBa U Yyepes ABe He[esin npy nepBoi cpe3ke

Fig. 5. Morphometric assessment of vegetable bean microgreens at different stages

of development: a week after sowing and two weeks after the first cut



Tabnuya 1. Mopghomempuyeckue napamempsl MPopocmkoe 60608 080WHbIX
Table 1. Morphometric parameters of vegetable bean microgreens

lMepBasa cpe3ka

BTopas cpe3ka*

Copt Macca BblCOTa [ONs NPOPOCTKOB

[ Macca BbiCOTa nobera, r npopocTka, cm c gon. no6eramu,
nob6era, nobera,

r CMm 1 cnoco6 2 cnoco6 1 cnoco6 2 cnoco6 1 cnoco6 2 cnoco6
Benopycckue, st. 2,2 16,1 1,3 1,6 1.1 10,7 70 50
Pycckue yepHble 1,7 11,8 1,6 1,7 9,3 8,6 60 60
BeneHa 1,9 12,3 2,1 2.1 14,0 13,7 100 10
HCPos 0,1 1,2 0,2 0,1 1,2 1,3 10 13

* 1 crnocob - nog kopeHs; 2 criocob - nos «rneHb»
* 1 way - under the root; 2 way - under the «stump»

noa KopeHb
under the root

nog «rneHb»
under the «stump»

Puc. 6. @opmupoBaHne BTOPUYHBIX MOGEroB nNpu pa3Hbix crnocobax cpe3ku NpPopocTKoB y copTa BeneHa
Fig. 6. Formation of secondary shoots with different methods of cutting microgreens in the cv. Velena

CpaBHUTENbHAsA xapakTepucTMka POCTOBbLIX MapameT-
pPOB MPOPOCTKOB GOOOB OBOLLUHbLIX PA3/MYHbIX COPTOB
BbIIBUMA CYLLECTBEHHYIO Pa3HULYy MexXAay BblOpaHHbIMK
copTamu Mo cuiie pocTa yXXe Ha paHHUX 3Tanax npopacTa-
HUS cemsiH (puc. 5).

LByxHegenbHble MNPOPOCTKM UMENU MacCy pacTeHus
1,7-2,2 r npu BbicOTE 12-16 CM B 3aBUCUMOCTM OT copTa.
Hanbonee pazBuTble NPOPOCTKM K MOMEHTY NEPBON Cpes-
KM MMenu npopocTkn copta benopycckne, HanmeHee —
Pycckune YepHeble (Tabn. 1).

Bo BTOpYylO Cpe3ky Yyepe3 Tpu Hedenu, nocne nepsBow,
pacteHus chopmuposanu nodern yxxe maccoit 1,3-2,1re
3aBMCUMOCTU OT copTa U criocoba cpeskn. Nobern 60608
copTta benopycckne npu cpes3ke nog KOPeHb CMOrnu
yepes Tpu Hegenn obpasoBaTb NOOGErn co cpeaHein mac-
col Ha 41% Huxe, Yem Macca nobera npu NepBon cpeske
1 Ha 27% HuXe, YeM Npu cpe3Ke Nnof, «NeHb». Y Apyrux cop-
TOB pasHuUpbl He 0BHAPYXEHO Kak Npu NepBOi U BTOPO
cpeske, Tak 1 NMpu pasnnyHblX BapuaHTax cpe3kun. BoicoTa
noGeros B NMepBylo M BTOPYIO CPE3KY Yy COPTOB pasnnya-
nacb. Y copta benopycckue BO BTOPYIO CPe3Ky MUX POCT
cHuauncsa 6onee yem Ha 30%, He3aBMCUMO OT criocoba
cpe3kn. Y copta Pycckue 4yepHble nokasaTesib BbICOTbI
NpPOpPOCTKa BO BTOPYIO CPe3KY CHU3UMCA Ha 21% npu cpes-
K€ nopA, KOpeHb 1 Ha 27% npu cpes3ke Nog «neHb». OgHako
y copta BeneHa nNpopoCTKM K MOMEHTY BTOPOWN Cpe3Ku
cmornm copmmpoBaTh BbicOTy Ha 11-14% Bbille OTHOCU-
TeNbHO MepBON CPe3KM B 3aBUCUMOCTW OT crocoba ee
npoBeneHus (tabn. 1).

CnocobHocTb 06pa3oBbIBaTb AOMOSHUTENbHbLIE NOGEru
K OCHOBHOMY MNPV Cpe3ke Mo KOPEeHb BbILE, YeM Mpwu
cpes3ke nog neHb 40 NaTu caHTUMeTPOoB. MNMposoas mopdo-

MeTPUYECKyl0 OLEHKY, Obl10 BbIIBIEHO, YTO Yy copTa
BeneHa npu cpeske nog kopeHb pacteHms B 100% cryyasnx
obpaasyeT BTOpOM nober (tabn. 1, puc. 6). Tak kak Aonosn-
HUTENbHbI NOGEer UMeeT HebonbLUNEe pasMepbl ero MOXHO
OyneT MCcnonb3oBaThb NO3aHee s TpeTben cpesku. Y cop-
ToB Benopycckne n Pycckne YyepHble BEpPOATHOCTb 0b6pa-
30BaHusA nobera paBHa 70% n 60%, NOSTOMY UCMONb30-
BaTb MX A/ TPEX CPe30K He pekoMeHayeTcs.

YpoxanHOCTb MWUKPO3ENIEHN 3aBUCUT OT MOCEBHbIX
KayecTB cemMsiH. Bbicokme nokasaTenin BCXOXECTN UCMOSIb-
3yemMOoro rnoceBHOro mMartepuana npuv onTUMasnbHbIX YCI10-
BUSIX 32J10T MOJSTyYEHMSI MAaKCHMMaJIbHOMO YPOXKasi C BbICOKMM
KayecTBOM (pwuc. 7).

3a 04Hy cpe3ky (MNepBytO) BbIXOM, CBEXNX MOOEroB C KOH-
TeriHepa (100 cemsaH) coctaBun ot 150 r oo 201 r B 3aBuU-
CUMOCTM OT copTa CeMsiH U X NOCEBHbIX KayecTs. Bo BTO-
pylo cpesKky y copTa BeneHa BbIxog, Npoaykuum npu pas-
HbIX crnocobax cpesaku Obl 0AMHaKOBbLIM, TOFAA Kak y cop-

100
100
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70

Benopycckune Pycckue uennie Benena

Puc. 7. JlabopaTopHas BCcxoxecTb 6060B O0BOLHbIX, %
Fig. 7. Laboratory germination of vegetable beans, %



Ta6bnuya 2. YpoxaliHocmb npopocmkoe 60608 080UWHbIX ¢ KOHMeliHepa, K2
Table 2. Yield of vegetable bean microgreens per container, kg

Bropas cpe3ka*®

3a ABe cpe3ku

MepBas
CopT
cpe3ka
. 1 cnoco6 2 cnoco6 1 cnoco6 2 cnocob
Benopycckue, st. 0,201 0,116 0,145 0,317 0,346
Pycckue yepHbie 0,150 0,143 0,153 0,293 0,303
BeneHna 0,185 0,210 0,207 0,395 0,392
HCPys5 0,014 0,020 0,012 0,017 0,015
* 1 cnocob —nosg kopeHb; 2 criocob —noA «neHb» [* 1 way - under the root; 2 way - under the «stump»]
Tabnuya 3. CpagHumMenbHasi Xxapakmepucmuka numamesibHol YeHHOCMU MPOPOCMKOE 080UWHbIX
60608bIx Kynbmyp (cpedHue nokazamenu y copmos cenekyuu ®I6HY ®HL|O)
Table 3. Comparative characteristics of the nutritional value of vegetable lequmes microgreens
(average values of the varieties of selection of FSBSI FSVC)
CCAsB
Cyxoe AckopbuHoBas Benok, MonudeHonsl, CNMpPTOBOM
KynbTypa BeLecTBO, Kucnora, Kapo-r':rr;lt_)wnbl, Mouogaxapa, % Ha cyxyto Mr-3KB 3KCTpakTe
% mrir ? maccy Tk/r cyx. m. Mr-3KB
Tk/r cyx. m.
Bo6bI oBOLWHbIE 10,62 0,51 0,48 1,15 20-40 26,82+0,41 58,58+2,89
Fopox oBoLyHoOM 11,33 0,47 0,38 1,12 20-25 16,52+1,29 23,20+2,42
HCPys5 0,90 0,05 0,08 0,05 - - -
TOB Pycckue 4yepHble 1 benopycckue cpeska C OCTaB/IEHN-  OBOLLHOM.

€M «MHS» gana Bbixod Npoaykumm Ha 7% un 25% Bbilwe.
OpHako, HECMOTPS Ha TO YTO B BapuaHTe C OCTaBJIEHNEM
«MH$» BbIXO, MPOAYKLMM NPU BTOPOW Cpe3Ke Obl1 HEMHOIo
Bbille, 3a [ABe cpe3ku pesynbTaTbl OblM CONOCTaBUMBI.
Hanbonblwmnin BbIXOA MPOAYKUMN U3 N3YHYEHHbIX COPTOB
nonyyeH y copta BeneHa — 3a gBe cpesku noytn 400 r
MONoAbIX NPOPOCTKOB — Mo 200 r 3a kaxayo cpesky (Tadn.
2).

Ona cpaBHEHUS nUTaTeNIbHOW LLEHHOCTU MPOPOCTKOB
060060BbIX OBOLLHbIX Obl1 NpoBeaeH OUOXMMMYECKUIA aHa-
M3 NPOPOCTKOB ropoxa u 6060B 0BOLLHbIX. Oka3anocs,
4YTO NPOPOCTKN BOBOB MO NUTATENIbHOW LIEHHOCTU HE YCTY-
rnatoT NpopocTkam ropoxa (taén. 3).

Tak, copepXaHne ackopOUHOBBLIN KUCNOTbI, KAPOTUHOW-
[OB 1 6enka B nNpopocTtkax 6060B OblI0 BbILECOOTBET-
CTBEHHO Ha 9%, 26% u B 1,5-2,0 pasa OTHOCUTENbLHO NPO-
POCTKOB ropoxa, Npv CPaBHMMOM HaKOMIEHUN CYXOro
BeLLLeCTBa U MOHOCaAxapoB Yy aTuX KynbTyp. Kpome Toro,
copepxaHve nonndeHosIoB 1 CyMMbl aHTUOKCUOAHTOB B
CNMPTOBOM 3KCTpPakTe B 6obax cocTtaBnaet 26,82 Mr-oks
Ik/r cyx. maccbl n 58,58+2,89 mr-skB 'Kk/r cyx. macchbl
COOTBETCTBEHHO, 4TO B 1,6-2,5 pa3a Bhbille, YEM B ropoxe

CopepixaHue cyxoro BeuiecTsa, %

11,66

11,52

12

(=T A -

benopycckue Pycckue uepHbie Benena

MeHblle BCero cyxoro BellecTBa Cpeau CopToB 60008
obHapyxeHo y copTta benopycckue — 8,67%, y OBYX APYrux
COPTOB COAepXaHne Cyxoro BelecTBa Oblo 0aMHAKOBbLIM U
cocTtaBuno npumepHo 11,5%. HakonneHne ackopOUHOBOM
KMCNoTbl BosbLLE BbILLE B MPOPOCTKax copTa Pycckune YepHble
—0,58 mMr/r, a B copTax co CBET/I0M OKPacKom CemMsiH ObI10 oau-
HakoBbIM 1 cocTaBuno 0,48 mr/r (puc. 8).

TakMm 006pa3om, NoslydeHNe MUKPO3ENEHN U3 KySbTypbl
6000B OBOLUHbIX SBMISIETCS MNEPCMNEKTUBHLIM HanpaBEeHNEM,
TaK Kak nuTartesibHasi LEHHOCTb 3TOW Ky/bTypbl COMOCTaBMMa C
nuTaTesIbHOM LIeHHOCTbLIO ropoxa oBoLHOro. CpefHee Hakor-
NeHne BUOXMMMYECKIX BELLLECTB MO COPTaM COCTaBUSIO: CyX0e
Bewectso — 10,62%, ackopbuHoBas kucnorta — 0,51 wmr/r,
kapotuHounapl — 0,48 mr/r, MoHocaxapa — 1,15%, 6enok — 20-
40% (Ha cyxyto maccy). OgHako y 6000B OBOLLHbIX €CTb
HEeoCnopuMoe NPEeNMYLLLECTBO — 3TO BO3MOXHOCTb UCMOSb30-
BaHWS [0 OBYX-TPEX CPE30K Mpu BbipalLmBaHn. Tak, y copTa
Benopycckue n Pycckue YepHble pekoMeHOYeTCs UCMOb30-
BaTb [Be cpe3ku, y copTa BeneHa — o Tpex cpesok, bnarona-
psi CNOCOBHOCTY 00Pa30BbIBaTL AOMONHUTESBbHBIN NOGEer Npu

Copepxanue ackopOMHOBOM KHCIOTBI, MT/T

0,58

0,6 0,48
0,5
0,4
0,3

0,2
0,1

benopycckue Pycckue 4yepHsie Benena

Puc. 8. Buoxummyeckue napameTpsl B MPOPOCTKaX Pa3HbIX COPTOB 6G0O0B OBOLLHBIX
Fig. 8. Biochemical parameters in seedlings of different varieties of vegetable beans
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Puc. 9. BeipawmmBaHne MUKpo3esieHn 600608 OBOLLHbIX COPT BeneHa B npon3BOACTBEHHBIX YCIIOBUSIX
Fig. 9. Cultivation of microgreens of vegetable beans of the cv. Velena in production conditions

MCMosib30BaHNM criocoba cpesku nop, KopeHb. Hanbonbluas
YPOXaMHOCTb C KOHTeHepa npu nocese 100 cemsaH nonyyeHa
y copTa BeneHa. lNpy MCnoONb30BaHUN CEMSIH 3TOrO copTa
MOXHO nony4aTb 0kosio 200 r cBexmx Noberos B NepByto 1 BO
BTOPY!O CPE3KY.

CemeHa copTta BeneHa Obinn nepefaHbl Ha NMPOU3BOA-
CTBEHHbIE VUCMbITAHNSI HECKObKMM KOMMaHMsSIM MO NPOn3BOA-
CTBY MUKPO3ENEHW, rae KyabTypa 1 COPT MOSyYnn BbICOKYHO
TEXHOJIOMMYECKYIO OLLEHKY U ObINN OTMEYEHbI BLICOKME BKYCO-
Bble KayecTBa npoaykTa (puc. 9).

Ha ocHOBaHMM 3TOro, MOXHO YTBEPXOATb, YTO BbipalLBa-
HMEe MUKPO3eNeHn 6000B OBOLUHBLIX SIBSIETCH MepCreKkTuB-
HbIM HanpaB/IEHNEM C BbICOKON KOHKYPEHTOCMOCOOHOCTLIO.
OnemMeHTbl TEXHONOM MM NPON3BOACTBA, TEXHNYECKME U NNLLE-
Bble CTaHAAPTbI MUKPO3eneHn 6060B OBOLLHbIX B HACTOsILLIEE
BPEMSI HAXOASATCS B npoLiecce pa3paboTkum, Nocsne Yero aToT
MPOAYKT C HaLLe TOYKMN 3PEHNST OOMHKEH MONYYUTb LUMPOKOE
Npu3HaHve y Npon3BoauTeneli n notTpedutenei.

[Mpon3BOOCTBEHHbIM MHTEPEC HA PbIHKE CBEXEN MUKPO3e-
JIEHN Takke BbI3bIBAET OONH N3 HOBbIX COPTOB BOOOB OBOLL-
Hbix — Pycckune ©Genble, Gnarofaps CBOMM MapameTpam.
Oco0yto LEHHOCTb BbI3bIBAIOT TakMe MPU3HaKM Kak CBET/IbIE
CeMeHa COo CBET/IbIM PYOUMKOM U BbICOKMMM BKYCOBbIMM Kaye-
ctBamu (puc. 10).
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B pasHbIx arpoknMMaTuMyeckuMx 3oHax 6ax4yeBoAcTBa NpoBedeHa OLeHKa U MoJslyYeHbl
OBYyneTHWe pe3yrbTaTbl arpo3KOSIOrMYeckux UcnbITaHU copToB apby3a KybaHckon u
Bonrorpapckoi cenekuuu. BblaeneHbl no ypoxalHOCTM M KavyecTBYy copTa ceneKkuuu
®IrBHY «®HL puca» u BbikoBckonn BCOC, koTopble MOXHO BbipaluBaTh U rapaHTUpPO-
BaHHO NosyyaTb BbICOKME ypoxau apby3a B LieHTpanbHoM 30He KpacHogapckoro kpas
1 HuxHero MNMoBomkbA. Beipawmsanue coptoB KybaHckoun cenekummn Huua n KO6unsp B
Bonrorpagckom 3aBomkbe, OTHOCSLLEMYCS K CTEMHOW 30He HeAOCTaTOYHOro yBraXHe-
HUA, 3a ABa roga obecne4ymBarno nonyyYeHne BbICOKOro ypoxasi nnogoB ap6ysa — 16,0-
17,4 Tira, c cogepxaHMeM Cyxoro pacTBOPMMOrO BellecTBa B MSKOTU MiogoB Gonee
10%. Mpu ucnbiTaHun coptoB Bonrorpapgckon cenekuun B LleHTpanbHOW 30He
KpacHopapckoro kpasi cTabunbHy10 ypoXXalHOCTb MoKa3anu copTa no3aHecnenou rpyn-
nbl Ukap n Py6uH. Mpu pasHbix norogHbIX yCrnoBusAX nepuoaa Beretauuy nomnyvyanu
MaKcuMMarnbHbI ypoxan nnogoB. BbiCOKylo oLeHKy no kayecTBy, B TOM u4ucre no
cogepxxaHuio caxapoB (6onee 12 %) nony4yun copt BomkaHuH, HO NpKU 3KCTPeMarnbHbIX
NorogHbIX YCroBUSIX OH MOXET YCTYNUTbL Mo ypoxanHocTu copTam Kyb6aHckon cenek-
uun. [ByxneTHee arpo3KoiorMyeckoe UcrnbiTaHne apby3a NO3BONWIO AaTb OLIEHKY U
BbIAENUTb COpTa, KOTOpbIe PEKOMEHAO0BAHbI CENbXO3MPOU3BOAUTENAM OISl KOHKPET-
HOW 30HbI BbIpalyMBaHUSI.

ap6y3, COpT, 30Ha BblpawuBaHus, ypO)KaﬁHOCTb, Cyxoe pacTBopumoe BellecTBo

In different agro-climatic zones of melon growing, an assessment was carried out and
two-year results of agro-ecological tests of watermelon varieties of the Kuban and
Volgograd selection were obtained. The cultivars of the Federal Research Center of Rice
and Bikovskaya cucurbits breeding experimental station, which can be grown and are
guaranteed to receive high yields of watermelon in the Central zone of the Krasnodar
Territory and the Middle Volga region, are distinguished by yield and quality. Growing
varieties of the Kuban selection Nitsa and Yubilyar in the steppe zone of insufficient
moisture of the Volgograd Trans-Volga region for two years ensured a high yield of
watermelon fruits — 16.0-17.4 t/ha, with a content of dry soluble substances in the fruit
pulp of more than 10%. When testing varieties of the Volgograd selection in the Central
zone of the Krasnodar Territory, varieties of the late-ripening group lkar and Rubin
showed a stable yield. Under different weather conditions of the growing season, the
maximum yield of fruits was obtained. The Volzhanin variety was highly rated for quali-
ty with a sugar content of more than 12%, but under extreme weather conditions it may
be inferior in yield to the varieties of the Kuban selection. A two-year agro-ecological test
of watermelon made it possible to evaluate and identify varieties that are recommended
to farmers for a particular growing area.

watermelon, variety, growing area, yield, dry soluble matter


https://crossmark.crossref.org/dialog/?doi=10.18619/2072-9146-2024-1-14-19&domain=pdf&date_stamp=2024-02-19

€JIbCKOX03AMCTBEHHbIE KYNbTYPbl MaKCUMasbHO

peanu3yloT CBOW MOTEeHuMan ypoXanHOCTU B
TOM ciyyae, Korga ycnoBus BO34eNbiBaHUSA B HAUOOb-
e cTterneHn oTeedaloT uUx GBuonornyecknm Tpebosa-
HuaMm [1,2]. YBennyeHne nponsBoacTBa naoaoB apoy-
3a BO3MOXHO TONbKO NPU UCMNONb30BaHNN BbICOKOYPO-
XaMHbIX COPTOB, afanTUBHbIX K MOYBEHHO-KNMMaTUYE-
CKMM YCNOBUAM 30HbI BblpawinBaHusa. Ona aToro
Heo6x0OUMO BbICEBATb TOJIbKO PaMOHMPOBAHHbIE
copTa u rmbpuabl, anpobUpoBaHHbIE B JAHHOM reorpa-
dunyeckom apearne, BblAENUBLUNECH MO MPOAYKTUBHO-
CTW 1 Ka4yeCcTBY NNofoB. B nocnegHune roabl Nnpon3oLu-
1 n3MeHeHus B npasunax [ocynapCTBEHHOW KOMUC-
CUM NO BKJIOYEHUIO B CAMCOK PEKOMEHOOBaHHbIX K
MCMNOJIb30BAHUIO COPTOB U rMbpuaoB HGax4yeBbIX Kyib-
Typ [3]. B peecTp nonagatoT copTta U rubpuabl 3 apy-
rMX PErMOHOB, B TOM YNC/E U MHOCTPAHHOW Cenekuum,
Mo 9KCNEPTHOW OLEHKE, Ha OCHOBaHUW Pe3yfbTaToB
OA4HOro ropga uccneposaHuii. C copTamMm MECTHOM
cenekumn Ha NMpOTAXEHUN HECKOJNIbKUX NeT NnpoBOoasT
ncnblTaHe B OaHHOW reorpadunyeckonn 3oHe [4,5].
Mony4yeHHble pe3dynbTaTbl NPU Pa3HbIX MOFOAHbLIX YCI0-
BMSAX MNepuopa Beretauum no3BONSAOT OObEKTUBHO
OLEHUTb MOTeHUMan HOBOro copTa U PeKOMeHAOoBaTb
€ero O BblpallmBaHNsa TOBAPHOW NPOAYKLUN B JAHHOM
pernoHe [6]. Ong copToB 1 rubpuaos, NOJyYEHHbIX B
OPYrnx CenekuMOHHbIX LEHTPax WM KOMMEPYECKUX
durpmax, KOTopble PEKOMEHAYIOTCHA K MCNONb30BAHUIO
B JAHHOW 30He, OOHOro rofa oueHkM 6bIBaeT HeJocTa-
TOYHO, Tak Kak MorogHble yCNoBUS MOFyT OTINYATbCH
no rogam [7,8].

MpaBunbHLIM BEIOOP copTa apby3a B 3HAYUTENbHOM
cTeneHun onpegensaer yCTOMYMBOCTb K KOMMIEKCY
HebnaronpuaTHbIXx GakTOPOB B Mepuon Beretaumu u
BbICOKYIO MOTEHLMANbHYIO MPOAYKTUBHOCTb, 4TO B
UTOre xapakrepusyeT NMPUrogHOCTb PACTEHUN K KOH-
KPETHbIM MOYBEHHO-KTMMATUYECKMM YCITIOBUSIM Pervo-
Ha. lMpoBeneHne 30HaNbHbIX UCMbITAHUA MNO3BONSAIOT
anddepeHumpoBaTb COpTa N0 peakuuy Ha arpodoH u
afjpecHO peKkoMeHOoBaTb MX AAS MUCMNONb30BaHUSA B
nPOV3BOACTBE. DTO NO3BOINT NOAy4YaTb YCTONYUBBIE U
rapaHTMpoOBaHHbIE ypoxan 6e3 noTepb OT BUSHUS
IMMUTUPYLWUX GakToOpoB OKPYyXalLen cpeabl 30HbI
BblpawmeaHusa [9,10,11,12].

Llenb paboTbl — 3koNnornyeckoe ucrnbiTaHNe CopToB
cenekuuun boikoBckonn BCOC — dunmnana PreHY dHLO
n GreHY «®OHL, puca» ¢ uensto GopmMmMpoBaHna agpec-
HOro COPTOBOro copTMMeHTa apbysa ANnsg KOHKPEeTHOM
MOYBEHHO-K/IMMATUYECKOM 30HbI BblpallUBaHUS.

BaXHbIM MOMEHTOM CTAaHOBUTCA onpenesieHne npu-
rogHocTn copTtoB cenekuunm bbeikoBckon BCOC -
dunmnana GreHY ®HUO n ®reHY «®HL, puca» gnsa
BblpallMBaHNs B pPa3HbIX MOYBEHHO-KIMMATUYECKUX
30Hax. [na aTtux uenenm nNpoBOAUIIN 3KONOrM4yeckue
MCNbITaHNS B 30HaX, OT/INYAIOLWMXCS MOYBEHHO-KIMMa-
TMyeckumMm ycnosuamu: HwuxHee TloBonxbe n
KpacHopapckuii kpan. OnbITHbIE AengaHKM 3aknagbiBa-
JINCb Ha NPOU3BOACTBEHHOM y4yacTke B LleHTpanbHOmn

30He KpacHogapcKoro kpas Ha cenekuMOHHO-CEMEHO-
BoayeckoM yyactke @IrbHY «PHL, puca» n B cyxocten-
HOI 30He Bonrorpaackoro 3aBosiXbsi B CENEKLMOHHOM
nutoMmHuke BbikoBckoh BCOC - dununane PrHY
®HLO. YyeThbl 1 HabNoaEHNA NPOBOAMUNNCL B COOTBET-
CTBUU C PEKOMEHOOBAHHbLIMU MeToAMKamMu MONeBOro
onbiTa B oBoweBoncTee [13]. ArpoTexHU4Yeckmne mepo-
nNPUaTMS N0 BbipallMBaAHMIO Ha OMbITHbIX ydyacTkax
BbIMOJIHAMNCb B COOTBETCTBUU C pasdpaboTaHHbIMU
pekoMeHaaunamMun onga permoHos [14].

B Bonrorpaackom 3aBOJiXbe KNMMaT KOHTUHEHTalb-
HbIl C XXapKUM 3aCyLUNBbLIM NeTOM. AGCONIOTHbIN MakK-
CYMYM TeMnepaTypbl BO34yxa B IETHUA NEPUOL A0CTU-
raeTt 38...44°C. Cymma cpefHecyTOYHbIX TemMnepartyp
Bbilwe 10°C — 29°0...3150°C. B tennwii nepunon ocan-
koB BblnapgaeTt 250...300 mm. Tvpopotepmuyeckui
koadpPpuuymeHT (I'TK) - 0,50...0,55. MNMouBbl cBETNO-KALL-
TaHOBbIE, Cymec4yaHble, NIErkMe no rpaHyroMeTpuye-
ckoMy cocTtaBy. O6nagaloT BbICOKOM BOOOMNPOHULIAE-
MOCTbIO, CMOCOOHbI ynaBAMBaTb He3HAYUTENbHbIE
ocaakn. CopepxaHue obuero asota 0,12-0,15%,
obuiero ¢docdopa 0,07-0,09%, o6MeEHHOro kanus —
120-180 mr/kr. CopnepxaHue rymyca oo 1,1%.

Knnmat ueHTpanbHOM 30HbI KpacHogapckoro kpas
YMEPEHHO-KOHTUHEHTaNbHbIA C HEYCTONYUBBLIM YBAX-
HeHnem (I'TK-0,7...1,2). 3a Tennblhi nepuop ropaa
(anpenb — okTA0pb) BbiNagaeT ocaakoB — 334...360
MM. J1eTo HacTynaeT paHo — B Mae 1 xapaktepuayeTcs
ObICTPbIM HapacTaHMEM BbICOKMX TemmnepaTtyp, 4acTo
cyxoe n xapkoe. MakcumanbHasa TemnepaTypa B utone-
aBrycte nogHumaetcsa go 40...42°C. Cymma nonoxwu-
TeNbHbIX CPeAHEeCyTOYHbIX TemrnepaTtyp 3a BereTa-
UVOHHbIM nepuopg coctaBnseTt 3400-3600°C. lNMoyBa —
BbILLENOYEHHbIV CAUTLINM YepHO3eM. B naxoTHOM ropu-
30HTE copepxutca 3,5-4,6% rymyca, 15-20 mr P20s,
20-30 mr K20 n cymma nornoweHHbix oCHoBaHun 39
Mr-akB. Ha 100 r Bo3ayLwHO cyxoi noysbl. locne Bbina-
[EHVS 0CaAKOB MaxOTHbIN FOPU3OHT CKJIOHEH K 3anJbl-
BaHMIO N 0BGpas3oBaHuio KOpKKU. KnumaTtuyeckme noka-
3aTenn 9TUX ABYX 30H YO0BNETBOPSAIOT OBMONOrMYEeCKUM
TpeboBaHMSAM Gax4yeBbIX KyJbTyp M MO3BONSAIOT MOJYy-
yaTb YCTOM4YMBBIE ypoOXaum B OOrapHbIX YCIOBUAX
[15,16].

O6bekTaMn nccnenoBaHuin 9BASINCHL COpTa:

- cenekumn PreHY «PHL, puca»: apbys — Tepckuii
paHHuin, Huua, HeobblyaHbin, KOGUNap;

- boikoBckon BCOC — punman @PreHY OHLO: apbys
- Py6uH, BonxaHuH, ®aBopuT, Vkap.

[na agpecHon pekoMeHgaunm Ucrnob30BaHUg cop-
TUMeHTa apby3a B KOHKPETHOM permoHe Heobxoauma
npenBapuTenbHasa oueHka BO3JeNCTBMUSA Ha 3TU copTa
nmMuTupylowmnx $akTopoB OKpyxXatlouien cpenbl.
[MoroagHble ycrnoBus B paMioHax NpoBeaeHUs UCrbiTa-
HUSA COPTOB apby3a OblNM KOHTPACTHLIMU MO Temnepa-
TYPHOMY pPEXUMY KU 0cajKkam, 4TO MO3BONIMIO AaTb BCe-
CTOPOHHIOI OLEHKY 3KOJIOrM4eckoi ananTUBHOCTU
coptoB apbysa cenekuun DPreHY «DOHL, puca» u
BuikoBckas BCOC — ¢punmnan GreHy dHLUO. K nocesy
CeMsH npucTynalwT MNpuM NporpeBaHMM MNOYBbI [0
12...15°C [17]. B ueHTpanbHO 30He KpacHopapcKkoro
Kpas apbys Obl1 NMocesH B Hayane TpeTbel nekanbl



anpens. NMoces apby3a Ha BbIKOBCKOW ONbITHOM CTaH-
LUV NPOBOAMIICA BO BTOPOW AeKkage mas.

MosBneHne BCXOOOB M POCT pacTeHuin apbys3a B
LeHTpanbHoOM 30He KpacHopapckoro kpas B 2021 roay
chepxmBancg BO3BPaTOM HU3KMX TeMnepaTyp B KOHLE
anpens v NepBon gekage mas. TemnepaTypbl UIOHA U
mniona npesbiwann Ha 1,5-3,7°C cpegHEMHOroneTHmne
3HayeHuUs. B oToenbHble OHW B NEPUOA UBETEHUSA TEM-
nepaTtypa Bo3ayxa nogHumanacb o 39...41°C, 41O
OTpa3uiiocb Ha KayecTBe OnbIJIEHUS 3aBA3€en.
MorogHble ycnosus Bonrorpaackoro 3aBosmkbs xapak-
TepusoBanmcb 60NbLINM KONMYECTBOM OCa[kOB B Mae
n nwoHe. Ocagku B 3TOT Nepmon NpPeBbICUIN CPEAHEM-
HOroneTtHme 3HavyeHus B 2,1-3,3 pasa, 4TO NpUBENO K
BbICOKOI 3aboneBaemMocTn apby3a B nepsBble ¢dasbl
pa3BUTUA pacTeHuin. TpeTbs Aekaga WIOHS, UMb U
aBrycT, OTAMYaanCb HU3KUM KOJIMYECTBOM OCaAKOB U
BbICOKMMMW TeMrepaTtypamMmum BOo3ayxa, CpenHsas Temne-
paTtypa BO34ayxa MpeBbillana CpeaHeMHOroneTHue
3HavyeHnsa Ha 1,6-2,2°C.

CnoxmnBlumecs norogHble yCcroBust B paioHax npo-
BEOEHUS OLLEHKN C NMMUTUPOBAHHbLIM MO Bnaroobecne-
YEHHOCTW MepuoaomM Beretaumm Ha GOHE BbICOKOrO
TennoBoro 6anaHca xapakTepuaylTcs Kak ya0BneTBo-
puTenbHble U B UENoM Obinn GnaronpusaTHbIe ANS
pocTa pacTeHuin apdysa (tadn. 1).

B uenom norogHble yCNnoBusi B LEHTpPasibHOM 30HEe
KpacHogapckoro kpas B nepuof Beretaunm 2022 roga
0N pacTeHuli GaxyeBbIX KynbTyp OblM yOo0BNETBOPU-
TeNbHbIMW, 3a UCKJIIOYEHNEM BO3BpaTa HMU3KUX TeMnepa-
Typ B NepBoi gekage mas. TemnepartypHble konebaHus
9TOr0 nepuopa fetanbHO MpeacTaBfieHbl Ha rpaduke
(punc.).

BecHa B 2022 rogy Havanack paHo. C 11 anpens Tem-
nepaTtypa Bo3ayxa nogHsanacb oo 23°C. Houblo Temnepa-
Typa Bo3ayxa He onyckanacb Huxe 11...15°C. [loyBa Ha
rnyémuHe 10 cm 3a Hepento nporpenack Ao 12...14°C.
MepBble Bcxoabl cTanum nogaBnatbca 4deped 10 gHen.
Cymma akTuBHbIX Temnepartyp 3a nepuoj OT nocesa [0
nosiBNeHnsa BCX0J0B coctaBuna 217°C. TemnepaTypHbI
©6anaHc BO3ayxa 1 NoYBbl CNOCO6CTBOBAN APYKHOMY NPO-
pacTaHMIoO CEMSH.

B nepBon gekage masi NOrofgHble yCnoBUsS 3HaYUTENb-
HO yxyawwmnucbe. JHeBHas TemnepaTypa BO34yxa CHMXa-
nacb go 9°C. Houbto onyckanachk Ao 6°C, 4yto 3Ha4YnTennbHO
Huxe Bunonorndeckoro muHumyma (10°C) ons 6axyeBbix
KynbTyp (puc.). TemnepaTypHbIi CTPECC UMeNn anuTtenb-
HbIll M MHTEHCUBHbLIN XapakTep (6onee 10 gHen), B
pe3ynbTaTe Yero crtano 3aMeTHO CHMXeHne GOTOCUHTe-
TUYECKOM aKTUBHOCTM W ObIXaHUA Yy  pPaCTEHUN.
MosiBmBLUMECS BCXOAbl BaxXYEBbIX KYNbTYP HAaYNHAN XeS-
TeTb, TEPSATb TYProp, BMaOTb 40 rMOEnu pacTeHui.

Tabnuya 1. [lo2odHble ycnosusi eeceHHe-emHe20 nepuoda eecemayuu, 2021 200
Table 1. Weather conditions during the spring-summer growing season, 2021

CyMMa aKTUMBHbIX Temneparyp,
°C

Mecsuy
KpacHopap Bonrorpag

Anpens (Il gek.) 128 102

Maw 649 589,8

NioHb 753 703,4

Wonb 965 8435

AsBryct 968 840,2

CeHTa6pb (I gek.) 204 171
3a nepuop Beretauumn 2021 rop 3667 3246,9
3a nepuop Beretauum 2550,0 36255

(cpeaHee no ropam)

CyMMa 0CaaKoB, MM I'TK (ruapoTepMuyeckum

ko3 uULmneHT)
KpacHopap Bonrorpag KpacHopap Bonrorpag

16 53 1,25 0,52

109 147,0 1,68 2,49

113 92,6 1,50 1,3

88 13,1 0,91 0,16

113 48 1,17 0,06

7 8,8 0,34 0,51

446 271,6 1,22 0,84
239,0 299,6 1,25 0,83

Tabnuya 2. [lo2odHble ycnoeusi eeceHHe-iemHe20 nepuoda eezemayuu, 2022 200
Table 2. Weather conditions during the spring-summer growing season, 2022

CymMMa akTUBHbIX Cymma I'TK (ruppoTepMuyeckunm
Temnepartyp, °C 0CafKoB, MM ko3 duuneHT)
Mecsy
KpacHopap Bonrorpan KpacHopap Bonrorpaa KpacHopap Bonrorpaa
Anpenb 401,0 343 23,0 31,2 0,57 0,91
Man 452,0 3951 49,0 42,7 1,08 1,08
WioHb 688,0 654,8 167,0 50,5 2,43 0,77
Wionb 712,0 7444 60,0 33,1 0,84 0,44
AsrycTt 787,0 837,8 90,0 12,2 1,14 0,15
CeHTAGPbL 640,0 490,5 103,0 133,6 1,61 2,72
3a nepuop Beretauum 2022 rop 3680,0 3465,6 492,0 303,3 1,34 0,88
3a nepuopa Beretauum (cpegHee no rogam) 2550,0 3625,5 239,0 299,6 1,07 0,83
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MorogHble ycnoBus nepuopa Beretaumm 2022
roga AOns BblpauiMBaHus 6axyeBbiX KynbTyp B 30HE
Bonrorpaanckoro 3aBosiXbs CkiagbiBannucb Cnepyto-
wum obpas3om: B Mae cpeaHecyToyHasa Temneparypa
BO3ayxa Oblsla HUXEe CpeaHEMHOroNIeTHUX 3HAYEHWUN
Ha 1,2-5,7°C, 310 npuBeno kK No3gHEMY MOJy4eHUIO
BCx0onoB (3 mekagma maa — 1 gekapga uvtoHsa). Huxe
CpenHEeMHOrosieTHUX AAaHHbIX TemnepaTypa Bo3ayxa
Oblla BO BpeMs pocTa U pa3BUTUSA pacTEHUN (MIOHb,
MI0Mb), 4TO B MPUHLWMNE HE 0Ka3asio OTPULLATENIbHOIO
BISHUS HA YpPOXaMHOCTb W KayeCTBEHHble noka3sa-
Tenn 6ax4yeBbix KynbTyp (Tabn. 2, puc. 1).

YpOXaHOCTb 3aBUCUT HE TOJIbKO OT G1O1I0rMyeckoro
noTeHuvana COpTOB, HO M OT KONWYECTBA PaACTEHUN,
coxpaHuBLumxca K yoopke [3]. OT Bo3BpaTta HU3KUX TEM-
nepatyp B mae B LleHTpanbHOM 30He KpacHogapckoro
Kpasa nornéno 6onee 60% pacTeHuii apbysa. YacTtb
pacTteHuii ¢ ocnabneHHbiIM MMMYHUTETOM B 3HauYUTESb-
HOW CTeneHu nocTpaganu un normbnm ot Gaktepmosa. K
ybopKke coxpaHWUIOCb pacTeHuin apby3a CcopToB
KpacHopgapckon cenexkuun ot 20,9% no 35,5%, y coptoB
Bonrorpaackon cenekumm — ot 22,8% 00 35,6%.

MonyyeHHble pe3ynbTaTbl 3a ABa roga BbipallivBa-
HUSA B OBYX 30HaX Mokasanun BAUSHUE KIUMaTUYEeCKUX
YCNOBUIA Ha Maccy Nio40B U YyPOXaNWHOCTb BaxyeBbix
KynbTyp. BnaronpuartHele norogHble ycnosus B 2021
rogy cnoco6cTtBoBanM HOpMasabHOMY POCTY U pa3BuU-
TUO pacTeHui apbysa. K koHuy Beretaunmn cdbopmmnpo-
Banuchb nnoabl apbysa, cpenHsas macca KoTOpbIX COOT-
BETCTBOBajla 3asB/IEHHbIM COPTOBbLIM XapakTepucTu-
kam. CnenyeTt oTMETUTb, YTO B CPaBHEHWUM C NoKasaTe-
namum, Noly4eHHbIMU B LEeHTPanbHOMW  30HE
KpacHopapckoro kpag B ycnoBuax HwuxHero
MoBonxbsa, y coptoB KybaHckol cenekuum nnoabl
Oblnn  kpynHee Ha 26,3-27,3%, a y CcOpTOB

Bonrorpaaockon cenekumm pas3Humuya B Macce niaogos
cocTtaBuna ot 27,1% po 95,7% (taén. 3).

Bcxonbl pacteHuit apbysa B 2022 rogy nonanuv nog
HNU3KOTEMMNepPaTyPHbIN CTPECC, BbI3BAHHbLI BO3BPATOM
xonopoB. OcobeHHO nNocTpajann NOCEBbl B
KpacHopapckom kpae. OTcTaBaHne B pa3BUTUM pacTe-
HUI CKa3anocb Ha Macce nNnoaoB. B cpaBHeHUK € npo-
W0rogHUMN NokasaTensamMmun B ycnoBusax LleHTpanbHowM
30Hbl KpacHopapckoro kpasi y coptoB KybaHckon
cenekynn cdhdopmmpoBanucb nnogbl Ha 25,5-36,4%
MeHbLUe, y copToB Bonrorpaackonm cenekumm — pasHu-
ua coctaBuna ot 13,1 po 30,6%. Tonbko gBa copTa
Tepckuin paHHuin n daBopwuT 3a ABa roga UMenu cTa-
6uNbHblE MOKa3aTenn No Macce NJog0B B 3TOW 30HE.

MorogHble ycnosua 2022 roma B 30HE HuxHero
[MoBONXbA MOBAMSANN HA Pa3BUTME PACTEHUA N Maccy
nnonos. Tonbko y copta @aBopuT Macca naogoB npe-
BbiCKN1Aa CEMb KMOrpamMmoB, HO Ha 15,6% Oblna MeHb-
we, 4yeMm B npepbiaywmii rog. Y coptoB KybaHckoW
cenekumn nnoabl chdopmupoBanucb Ha 5,6-14,3%
MEHbLUEe B CpaBHeHUM C nokasatenamm 2021 ropa.
CpepnHasa macca nnogoB apby3a MeCTHOW cenekumu
Tak Xxe nofay4yunacb Huxe Ha 12,4-34,4 %.

YpoxanHocTb nNnofoB apby3a 3aBMCUT OT MHOMUX
daKkTopoB; NOroAHbIX YycnoBun, GUTOCAHUTAPHOTIO
COCTOSIHUSA MOCEBOB, KONMYEeCcTBa pacTeHul, Macchl
nnogoB v T.4. MNMorogHble ycnosusa 2021 roga B ABYX
30Hax 6bIn GnaronpuUaTHble Ans pocTa U NI0A0HOLe-
HUSA 6axyeBblX KynbTyp. MakCumanbHbI ypoXxanm nno-
noB apbysza 6bln1 cobpaH B LleHTpanbHOW 30He
KpacHopgapckoro kpas - ot 20,4 po 32.4 T/ra.
Hanbonee npoAaykTUBHbIMW OblNM copTa cpegHen wu
nos3agHen rpynnbel cnenoctu; HeobblvyanHbii (32,4
T/ra), BonxaHuH (31,7 1/ra), PyéuH (30,2). 3 paHHe-
cnenbix COPTOB MO ypoOXanHOCTM Bbigenuncsa 0oéunap



Ta6nuya 3. XosslicmeeHHO-MoMe3HbIE MPU3HaKU M10008 apby3a Mo 30HaM ebipaujueaHusi
Table 3. Economically useful characteristics of watermelon fruits by growing zones

Macca nnogos, Kr

YpoXxanHoCTb, Kr CopepxaHue B nnogax CPB, %

copT 2021 ropq 2022 roa  cpeApHsasA 2021 ropq 2022 roa  cpepHsasA 2021 ropq 2022 roa  cpepHsAs
KpacHopapckui Kpaw, LeHTpanbHas 30Ha
Tepckui paHHUK 3,4 3,4 3,4 20,4 49 12,7 9,0 6,9 8,0
Huua 515 35 45 29,7 6,7 18,2 10,5 9,3 9,9
lo6unsap 57 39 48 30,5 6,4 18,5 9,8 7.9 8,9
Heobbl4yanHbIn 5,1 3,8 4,5 324 11,5 22,0 11,6 7,5 9,6
®daBoput 4,6 4,6 4,6 29,1 74 18,3 8,2 8,8 8,5
BonxaHuH 52 3,8 45 31,7 7,2 19,5 12,7 9,5 11,1
Wkap 59 41 5,0 28,4 10,1 19,3 11,3 11,3 11,3
Py6uHn 4,6 4,0 43 30,2 10,2 20,2 9,7 6,5 8,1
Fdpakr. 1,49< Freop.2,65 1,93< Freop.2,65 FcpakT.3,38> Freop.2,65
BbikoBckass BCOC - cdounnan ®r6HY ®HLIO

Huua 7,0 6,0 6,5 16,0 16,0 16,0 10,0 10,0 10,0
l06unsp 7,2 6,8 7,0 11,4 17,4 14,4 11,4 11,4 11,4
®daBopuT 9,0 7,6 8,3 21,0 17,6 19,3 11,0 10,6 10,8
BomxaHuH 8,4 6,4 74 20,4 17,2 18,8 13,5 11,5 12,5
Wkap 7,5 5,0 6,3 15,4 16,5 16,0 12,4 11,0 11,7
Py6uHn 8,1 7,1 7,6 18,4 18,4 18,4 10,8 10,4 10,6

Fdakr.2,81< Freop.3,10

- 30,5 1/ra. B 30He HuxHero 3aBonxbsa ypoxan nno-
noB apby3a nonyymncs meHblue n coctasun ot 11,4 no
21,0 t/ra. Boigenunuce copta Bonrorpaackomn cenek-
unm cpegHero cpoka co3peBaHua ®asoput (21,0 1/ra)
n BonxaHuH (20,4 1/ra). M13-3a BO3AYLIHON 3aCyxu u
MUWHMMasbHOr0 KONMyecTBa 0CaZKOB BO BTOPOW MOJO-
BMHE fleTa y COPTOB NO34HEN rpynnbl cnenoctn Nkap un
PybuH ypoxalHOCTb Oblfla 3HAYUTENbHO HUXE MOTEeH-
unana. MNMpoaykTuBHOCTbL copTa KybaHckon cenekumu
lO6unap B 3Tol 30HE okasanacb, MOYTMB OBa pasa
Huxe (11,4 T1/ra), 4yem B LeHTpanbHOW 30HE
KpacHopmapckoro kpas.

Ha Ky6aHn BecHoin 2022 rogma BCXOoAbl GaxyeBbixX
KYNbTyp OKa3anncb nof BO3AENCTBUEM HU3KUX TEMIIE-
paTyp, YTO NPUBENO K 3HAYUTENBHON rMbOenn pacTeHun
- bonee 60 %. OcTaBwunecsa ocnabneHHble pacTeHUs
CUNbHO OTCTaBanu B POCTE, PA3BUTUN U B 3HAYUTESb-
HOl cTeneHu ObiNM NOBpPexAeHbl OaKTepno3om.
YpOXXanHOCTb COPTOB PaHHEN N CpeaHen rpynnbl cne-
noctn He npesBblwana 6,4-7,4 t/ra. Tonbko copTa
no3aHen rpynnbl CNENOCTU CMOTN 3HAYNTENBHO BOC-
CTaHOBUTbCHA, 6Gnaropapss ©6onee AONNTENbHOMY
nepuoay Beretaunn (>90 gHeln) n patb ypoxan ot 10,1
T/ra po 11,4 t/ra. [lorogHble ycnosBus HuxHero
MoBOIXbSA, HECMOTPS Ha BO3BPAT HU3KUX, HO HE KPUTU-
4Yeckux Temnepartyp, No3BONAUAN cobpaTb ypoxan Ha
ypoBHe 16,0-18,4 T7/ra. 3a gBa roga ctabuibHble Noka-
3aTenu no ypoxamHocTn nokasanu coprta KybaHckow

FdakT.4,68> Freop.3,10

FdakT.9,02> Freop.3,10

cenekuuun — Huua (16,0 1/ra) n Bonrorpaackowm cenek-
unun — PybuH (18,4 1/ra).

BaxHbIi mokasaTefnb MUWEBOWN LLEHHOCTUM COPTOB
apbysa copoepxaHme caxapoB. B ycnosuax
LleHTpanbHon 30HbI KpacHopmapckoro kpas B 2021
rogy no coptam B MAKOTU MJIOAOB COAEpPXaHne Cyxoro
pacTBOPUMOro BelwecTBa Bapbuposano oT 8,2% p[o
12,7%. Belgenunnucb copTa cpefgHen n no3gHen rpyn-
nel cnenoctn Heob6blyanHbin, BonxaHuH u Wkap.
MoroaHble ycnoBus HuxxHero 3aBosiXbsi cNoco6CTBO-
Bann 60NbLIEMY HaKOMJEHUIO CYXOro PacTBOPUMOro
BewecTBa: Ha 0,8% — y copta BonxaHuH, Ha 1,1% —
Nkap n PybuH n Ha 1,6% - 06unap. MakcumanbHas
pasHunya no copgepxaHuio CPB oTmevyeHa y copTa
dasopuT (Ha 2,8%).

CnoxHble norogHble ycnosus 2022 roga oTpasmanchb
Ha cogepxaHunn CPB B makoTu nnogos. B LleHTpanbHon
30He KpacHomapckoro kpas nokasaTesin caxapoB 6bin
B 1,1...1,5 pasda Huxe B cpaBHeHuun ¢ 2021 rogom. lMo
YPOBHIO copepxaHus CPB ctabunbHbiMM Mo rogam
nokasanu cebsa copta Pasoput n Wkap. B ycnosusax
HuxHero lMosonxbs cogepxaHne CPB B MAkOTU Mnno-
noB apb6ysa 6b10 Bbilwe 10% y Bcex copToB. CopTa
Kyb6aHckon cenekumm Huua v lO6unap Hakanameanm rno
rogamMm oamHakoBoe konuyectso CPB. [ina coptoB
Bonrorpaackoi cenekummn HectabunbHasa noroga 2022
roga otrpasmnacb Ha MEHbLUEM HAKOMJIEHUN CaxapoB --
Ha 0,4-2,0%, HO B LEe/IOM CaxapucTocTb Obisia BbicOKas.



[ByxneTHee arpoakosiorMyeckoe ucnbiTaHne apoy-
3a NO3BOJIUO AaTb OLEHKY W BbIAENNTb cOpTa, KOTO-
pble MOXHO aApecHO PeKOMeHA0BaTb CENIbXO3MPOn3-
BOOUTENAM N9 KOHKPETHOW 30Hbl BblpallMBaHUA:

— BoipawmaHue coptoB KybaHckoi cenekunm Huua
n KO6unap B 30HEe HEe[OCTATOYHOro YyBNAXHEHUS
HuxHero T[loBoNnXbs rapaHTMpOBaAHHO obecnevart
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OBOLYHbIE YMMCbI O4EHb NonyrnspHbI 6rnarogapsA BbICOKOMY COAepKaHUI0 aHTUOKCUAAH-
TOB, GMONOrMYeCKO LIEHHOCTU U JONIrOMy nepuody XpaHeHusi. B xoge uccnepgoBaHuin
6bINn BbIGPaHbl ONTUMarbHbIE CMOCOObI CYLUKA M XPaHEHUs] YUMNCOB U3 KOPHENnoaoB
cenbpepes (copta Erop u [1o6pbiHs), nacTepHaka (copta Kpyrnbliil) u KopHeBoW neTpyLu-
ku (copT 3onyuika) 6e3 noTepu ux BKyca, 3anaxa v LiBeTa U MMHMMarbHbIMU NOTEPSIMU
aHTUOKCcUAAHTOB. Hanbornee BbICOKMMM OpraHONenTUYECKMMU NoKasaTensiMu obnaganv
yuncebl u3 cenbpaepesn copt [lobpbIHA, nactepHaka copT Kpyrnbivi 1 KOPHEBOW NETPYLUKU
npyv UCNONb30BaHWUMN NMMOUILHOM CyLKU. HanbonbLume pasnuyums B opraHoNenTU4eckux
nokasarensx Y4rncoB, BbINOSIHEHHbIE METOAOM MONapHOro CpaBHEHUS, MONY4YeHHbIX KOH-
BEKLIMOHHOM 1 nuocunbHOM cyLikon, coctaBunu 1,5 pasa v 6binv BbIsIBNeHb! y nactep-
Haka copt Benbiin aucT. HanpoTuB, HaMMeHbLIME pPas3nUuuA B 3TUX MoKasaTensax obum
XapaKTepHbI Ans YANCOB U3 KOPHEBOM NeTpyLKU. CHUXKeHNe aHTUOKCUMAAHTHON aKTUBHO-
CTH B npoLiecce NMonnbHON CyLLKUA ObINIO HAMMEHLLUMM Yy KOPHEBOW NETPYLUKX U cenb-
aepesi copT [o6pbIHA U HaMbonbLWKUM y nacTepHaka copT Kpyrnblit. Yunchbl, BbiCyLLeHHbIe
KOHBEKLUMOHHbIM CMOCOGOM, NpakTU4Yecku He Tepsinu CBOel oOLuei aHTMOKCUAAHTHOW
aKTMBHOCTU B NpoLecce CyLIKU U obnapany Haubonbluei COXPaHHOCTbIO aHTUOKCUAAH-
TOB 4yepe3 8 mecsueB xpaHeHusi. HanpoTuB, notepu ButamMmmHa C npyu KOHBEKLIMOHHOM
CyLuKe OblINM MakcMMarbHbIMU, OAHAKO, B MpoLecce XpaHeHUs ypoBeHb BUTamMuHa C B
TaKUX YUMNCaX CHWKANCA B MeHbLUeW CTeneHu, Yem Yy NMOoUIM30BaHHbIX MPOAYKTOB.
donbryupoBaHHas ynakoBKka obecneynmBana COXpaHHOCTb aHTUOKCUOAHTOB B YMNcax U3
KOpHennoAoB cenbaepes, NEeTPyLLKU U nacTepHaka B 1,2-1,8 pasa GonbLlue, Yem GymMax-
Hble 1 MONN3TUIIEHOBbIEe YNaKoBKU. BbisBneHa 3HauuTenbHbIe MEXBUAOBbLIE U MEXCOp-
TOBble Pa3NnyMsA B YCTONYMBOCTA aHTMOKCMAAHTOB MpPU pa3HbIX crnocobax BbICyLIMBa-
HUSA U XpPaHEeHUs.

YuUnchol, beHKLIVIOHa.HbeII;I npPOAYKT NUTaHUA, aHTUOKCUOAHTbI

Vegetable chips are extremely popular due to high content of antioxidants, valuable
biological activity and long-term storage. During the investigation optimal methods
of drying and chips storage from celery (Egor and Dobrynya cvs), parsnip (Krugly,
Bely aist and Zhemchug) and parsley (Zolushka cv) roots were developed using the
criteria parameters of taste, aroma, color and antioxidant content. The highest
organoleptic properties were recorded for celery chips of Dobrynya cv, parsnip chips
of Krugly cv and root parsleyThe highest differences in chips organoleptic parame-
ters between convectional and freeze-drying methods reached 1.5 times for parsnip
Bely aist cv. while the lowest differences were recorded for root parsley (1.05 times).
Decrease in antioxidant activity during freeze-drying was the lowest in root parsley
and celery Dobrynya cv. Convectional drying did not affect chips total antioxidant
activity and demonstrated the highest preservation effect after 8 months storage. On
the contrary, vitamin C losses were the highest during convectional drying though
during storage vitamin C content in such chips decreased much less than in freeze-
dried products. Aluminum foil provided 1.2-1.8 times higher content of antioxidants
than paper and polyethylene package. Significant inter species and varietal differ-
ences in antioxidant stability during various methods of drying and storage were
revealed.

chips, functional food, antioxidants
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HTEHCUBHbIN PUTM XU3HMU,
noTpebHOCTb Ntoael B 6onee 340p0OBOM N NUTa-

B TO Xe BpeMd

TeNnbHOW nuuie TpebyeT co3gaHWe anbTepHaTUBHbIX
NPOAYKTOB MUTAHUS C BbICOKMM COAEpPXaHUeM aHTu-
OKCUOAHTOB, [AJINTENIbHbIM CPOKOM XpaHeHuss u
COXPaHHOCTbID BKYCOBbIX W MNUTATENbHbIX KayecTB.
Tako anbTepHATMBOW MOTYT CTaTb YUMCbl U3 KOPHe-
nnoaoB cenbaepes (Apium graveolens L.), neTpyLlkun
(Petroselinum crispum L.) n nactepHaka (Pastinaca
sativa L.), oTHocawwmxca K cemencTBy Apiaceae. OT1u
pacTeHnsa LEHATCH BO BCEM MUpe 3a CBOU BKYCOBbIE,
neyebHble M apomaTuyeckme cBolicTBa. B cBexem
BMAE KopHennoabl [06aBns0T B Cynbl,

énopna u CONneHwnd, BbiCylleHHble N n3MeJib4eHHble 00

TylwleHble

NOPOLWKOOBPA3HOro COCTOSHUA — B pasfiMyHble MNpu-
npaebl U MapuHagbl. Cenbaeperi obnagaeTt NpPoTUBO-
BOCMANMTENbHOM aKTUBHOCTbLIO [1], CHMXaET ypoOBEHb
nmnunaos [2], ero aKCTpakTbl HOPManNU3yT CNepmaTo-
reHes [3,4]. OkcTpakTbl
addeKkTUBHbI NPOTUB BPOHXUTA, aCTMbl, peBMaTmM3mMa,

neTpywknm wn nactepHaka

MouyekaMeHHoW 6ones3Hn [5,6].

CerogHsa 4uMncbl U3 KOPHENNOAOB cenbaepes, net-
PYLWKM M nacTepHaka He MMelT NPOM3BOLCTBEHHOIO
MacwTaba. Kntackas komnaHna SunMax npomssoant
Yyuncel

N3 4YepewkoB cenbaeped, npunpaBsieHHblie

conblo. Takxe B nuTepaType BcTpedaeTcd 0630p

Konopacka and Plocharski [7] 06 opraHonenTuieckux noka-
3aTensax U COpOLIMOHHBIX CBOMNCTBAX YMMCOB M3 YepeLIKOB
cenbaepes. JoCToBEPHO N3BECTHO, YTO YPOBEHb aHTUOKCU-
OaHTOB 1 nonndeHoNnoB B KOpHenoaax cenbgepes B 1,3
pa3sa BblLLe N0 CPaBHEHMIO C Yepelukamu [8], 4To 0bycoB-
nMBaeT NepCrnekTMBHOCTb M LEHHOCTb WUCMOJSb30BaHUS B
Ka4yeCTBE CHEKOB MIMEHHO KOPHENIOA0B.

Llenb nccnenoBaHusa 3akoyanach B OLEHKE aHTUOKCU-
JAHTHOrO cTatyca 4MncoB U3 KOPHENNOOOB Cenbaepes,
neTpyLLKX 1 nacTepHaka, Bbibope onTuMaribHbIX CNOCOO0B
CYLUKM N YNaKOBKM C MakCUMasibHbIM COXPaHEHMEM aHTU-
OKCWAAHTOB, a TakXe BKYCOBbIX M apOMaTUYECKMNX KA4EeCTB
Nony4eHHOM NpoayKLMN.

O6bekTaMy uncCcnefoBaHUs CcTanm KOpHennoabl
cenbaepesa (copta Erop n OoO6pbiHA), nacTtepHaka
(copta Kpyrnbii, Benbin Anct, >Xemuyr), neTpywkm
(copt 3onyuwka). Nocne cbopa ypoxas KopHennoabl
npoMbIBann, Hapesanu Ha CNanchbl Ha MPOMbILLIEHHOWN
oBowepeske. Yuncol 6bIAM NOAYYEHbl MYyTEM OObIYHOW
KOHBEKLUMOHHON 1 nnodunbHom cywkun (Martin Christ
Alpha 2-4 LSCPIlus).

OpraHonentuyeckas oOuLeHKa BHELWHero Buaa,
BKyCa, L|BeTa, TEKCTYPbl U1 apomMaTta YMncoB 6bina nony-
yeHa CyMMapHO OT rpynnbl 4eryctatopoB C UCMNOb30-

BaHMeM 5-6annbHon wkansl [9].

Ta6nuya 1. Opz2aHonienmuyeckas OyeHKa 4urncoe u3 kopHennodoe cenbdepesi, nacmepHaka u nempyuku no 5-6anbHol wkane
Table 1. Organoleptic characteristics of celery, parsnip and parsley chips using 5-point scale

Cnoco6 BHewHun
KynbTtypa CcyLkn BUA LBeTt
KoHBeKUMOHHas 4.2 4.0
Cenbpepen
(copT Erop)
JInocdunbHan 5.0 4.8
KoHBeKLMOHHas 4.4 4.3
Cenbaepen
(copT [o6pbiHs)
JInocdomnbHas 5.0 5.0
KoHBekunoHHas 3.9 3.9
MactepHak
(copT Kpyrnbin)
JInodomnbHas 4.8 4.7
KoHBeKLMOHHas 34 34
MactepHak
(copT Benbin Aucrt)
JInocunbHan 41 4.3
KoHBekunoHHas 3.6 3.6
MacTepHak
(copT Xemuyr)
JInocdunbHan 4.0 4.0
KoHBekunoHHas 44 4.4
MeTpywka
(copT 3onywka)
JInodunsHas 4.9 4.9

Ob6wasn

Bkyc Tekctypa Apomart cymma

6annos
4.6 42 4.6 21.6
4.9 45 4.9 241
46 4.6 4.6 225
4.9 5.0 5.0 24.9
39 4.0 4.0 19.7
46 4.8 4.7 23.6
3.6 3.6 3.6 14.6
45 48 4.8 225
4.1 4.0 3.7 19.0
4.4 4.7 39 21.0
46 4.6 4.9 229
4.7 4.9 4.6 24.0
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CoxpaHHOCTb aHTMOKCUAAHTOB
1 nonnu¢eHosI0B NoCce CYLLKN
[na nsy4eHna coxpaHHOCTN aHTUOKCUOAHTOB YMMChI Xpa-

HUNM 8 MecsILEB B OYMaXKHOI, NMONM3TUNEHOBOM BaKkyyMHOM
ynakoBke 1 GpONbrmpoBaHHOM NakeTe.

YpoBeHb acCKOPOMHOBOM KMCNOTLI onpeaensiv MeToaom
BU3yaslbHOr0 TUTPOBaHusa 2,6-guxnopdeHon nHoodeHons-
ToM HaTtpwms [10].

CopepxaHne noamdeHONoB ycTaHaBAMBanm crnekTpodo-
TOMETPUYECKN C UCMoNb3oBaHMeM peaktnea PonvHa-
Ynokantey. B kavectBe cTtaHOapTa NPUMEHSANM ranfioByio
KMUCNOTy. Pe3dynbTathbl onpeaeneHns Bolpaxanu B Mr-akB ras-
JI0OBOW KNCNOTLI/T C.M. (Mr-akB 'K/r c.m.) [11].

YpoBeHb aHTMOKCHAAHTHOM akTnBHOCTM (AOA) onpeneng-
n TuTpomMeTpudecku ¢ ncrnons3osaHmem 0,01 N pactsopa
nepmaHraHata kanuvs [11].

Cratuctmnyeckyto 06paboTky pesyfibTaToB OCYLLECTBASIN
C MCNOJIb30BaHMEM CTAaTUCTUYECKOM Nporpammbl Excel. Ong
onpeneneHns OOCTOBEPHOCTU pasnivynii 3Ha4eHU npumMe-
HANM kpuTepun CToloAeHTa.

Pe3ynbTaTtbl U 06CYyXAEeHUS

OpraHosenTUYecKue xapakTepucTukm

Jeryctatopbl ganu BbICOKMI 6ann nokasaTtensam
KayecTBa: BHELWIHWIM BWUA, BKYC, TEKCTypy M apomar
MoJslydYeHHOW npoaykumm. Yuncel n3 cenbgepes u net-
pywkn o6nafaT XxapakTepHbIM apoMaToM, NPUCYLLUM
KynbTypam cemeinctBa Apiaceae; y 4MncoB 13 nactep-
Haka apomaTt MeHee BblPaxeH.
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Mo oueHke peryctauMoOHHOM KOMUCCUU NYHLLIUM
MeTOoA0M CYLUKKN 6bin BbIOpaH NMOdUNbHLIN MeTon, Tak
Kak NnModunnsnpoBaHHbie YUNCbl OTAM4anucb bonee
XPYMNKOM TEKCTYPOM WM HEeXHbIM BKycOM. HawmBbiclwine
OLLEHKM MONYYUN YUMCbl U3 KOPHEMNIOAOB Cenbaepes
Lo6pblHA 1 KOpHENNOAOB NeTpywkn 3onywka (Tadn.
1).

O6pautaeT Takxke BHMMaHME, YTO cpeaun Tpex cop-
TOB nactepHaka copT benein anct HammeHee npuro-
OEeH ONng KOHBEKLWOHHOM CYLUKM B CBA3UN C CYLLECTBEH-
HbIM CHMXEHMEM MPakTUYeCKkM BCex nokasaTenewm no
CPaBHEHMUIO C JaHHbIMWN AN NUMODUNBHON CYLIKK, NpU-
yeM Hambonee CUNbHO YXYALIAOTCHA pe3ynbTaTbl MO
rnokasaTtensam TekCcTypbl 1 apomaTta. PaHHee npu n3ro-
TOBJIEHMWN YUMNCOB U3 CBEK/bl HAMU Takxe OblNun ycTa-
HOBJIEHbl 3HAYUTEsNIbHbIE MEXCOPTOBbIE pPa3Nuynga B
KayecTBe npoaykumm [12].

CpaBHUTeNbHas OLEeHKa COXPaHHOCTU aHTMOKCUAAH-
TOB 1 NONMNGMEHONOB NPU UCNOIL30BAHMM ABYX CNOCO-
©0B CYLIKM BbiiBUM1A, Y4TO KOHBEKLMOHHAS CyllKa Mo3-
BongeTt coxpaHutb oo 100%
BpeEMS4,

aHTUOKCMOAHTOB, B TO
KaKk npuv NMOo@PUNbHOW CylwKe COXPaHHOCTb
aHTMOKCUOAHTOB BapbupoBana ot 61% (nacTtepHak
Kpyrnbeii) po 92% (netpywka 3onywka) (puc. 1).
CoxpaHHOCTb nonndeHoNoB npwu
cywke coctaBuna 80,2-100% aOnsg 4MncoB K3 KOpHe-
nNoOAOB cenbaepes n neTpywkn n 65,5-78,9% ns kop-
HennonoB nacTepHaka (taén. 2).
CyllKe 9TOT nokasaTesib HECKOJIbKO HUXe O YMMNCOB
n3 kopHennoaos cenbaepes (80,2-91,1%) n nactepHa-

(56,9-62,1) (puc. 2).
COXPaHHOCTWN MONNGEHOIOB NPU UCNONL30BAHUMN NO-
C TEeKCTypon npoaykrta
(BBICOKOM MOPUCTOCTbI) M MHOTOKPATHbIM YBENIMYEHN-

KOHBEKLMOHHOWN

Mpn nuodbunbHOM

Bonee HM3kne nokazatenu

GUNBHOM CYLWKN CBHA3aHbI

eM naouwaan nNoBepxHOoCTN YacTul, 4TO cnocobcTByeT
6onee MHTEHCUBHOMY okmncneHuto [13].

AckopOuHOBasa KMCNoTa 3almuLaeT KNeTkn Yyenose-
Ka OT NMoBpexAeHun cBo6oaAHbIMU pagukanamMmu, 4To B
3HaA4YMTEeNbHOW CTENeHn CnocoOCTBYEeT NpenoTBpalle-
HMIO BO3HUKHOBEHUS CEPAEYHO - COCYAUCThLIX 3abone-
BaHUN 1 paka [14]. PaspylieHne ackopObUHOBOW KUC-
NI0Tbl B OBOLUHbIX YMNcax MUHUMaNbLHO Npu NModunb-
HOW cywke. PaspyweHune sButammua C no 45% Habnto-
[aeTca y YAMCOB U3 KOPHENNOA40B NeTpyLKu (puc. 3).

JaHHble pucyHka 3 cBMOETENbCTBYIOT O CYLLECTBO-
BaHUN 3HAYUTENIbHbIX MEXBUAOBbLIX U MEXCOPTOBbIX
pas3nnyuax B YCTOMYMBOCTU acKOPOMHOBOW KUCNOTHI
npu BbICYLUMBAHUWN YMMNCOB. Tak, B YCIOBUSAX KOHBEK-
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Fig. 3. Stability of chips ascorbic acid content in conditions

of convectional drying and freeze-drying (% to the initial value)
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Fig. 5. Stability of convectional dried chips total antioxidant
activity after 8 months storage (% to the initial value)

LMNOHHOM CYLUKM COXPaHHOCTb BUTamnHa C gnsg copToB
cenbAepes pasnuyaeTcs B NosaTopa pasa, B TO BPeEMSA
Kak npu NModuNbHONM CyLlKe MEXCOPTOBbIE Pas3nmyns
OTCYTCTBYIOT. HanpoTue, y nactepHaka MexcopTOBble
pasnmuna B COXPaHHOCTW acCKOPOWHOBOI KMUCOTbl B
OAMNHAKOBOW CTENEHU BblPaXeHbl KaK NP KOHBEKLMOH-
HOW, Tak n Npun nnodunbHon cywke. Hanbdonbwune pas-
NNYNSA B COXPAHHOCTU aCKOPOUMHOBOW KUCNOThbI Mexay
NMOMUNBLHOM N KOHBEKLLMOHHOW CYLWLKOWN BbIBNEHbI A4
neTpyLwkn n cenbaepes copta JoopbiHS.



Tabnuya 2. JuHamuka usmeHeHusi codepxaHusi aumamuHa C npu xpaHeHuu 4urncoe (% K UcXoOHOMY)
Table 2. Dynamics of the vitamin C stability after 8 month storage

8 mecsueB
Bug Copt MeTop cyuwku Cpasy nocne
Gy BymaxHbin e donbra
naket
nod 954 a 14.5d 18.8 ¢ 293 a
Erop

KOHB 88.2b 13.1d 221b 34.0a
Cenbpepen

nvod 941a 132 d 19.2¢c 26.0b

Oo6pbiHsA
KOHB 66.2 b 170c 26.7b 328 a
nvod 711a 7.8 d 8.6d 97c
Kpyrnbin

KOHB 68.2 b 94c 13.1b 18.7 a

nvod 87.4a 10.3 e 15.7 bc 16.1b
MacTepHak Benbin Auct

KOHB 78.6 b 12.6d 14.6 cd 184 a

nvod 878 a 8.6d 11.1¢c 13.7b

XKemuyr

KOHB 85.9 a 118¢ 13.6 b 200 a

nnod 775a 16.4 c 20.8 b 22.7 ab
MeTpywka 3onywka

KOHB 55.5b 13.6d 13.5d 231a

Lns kaxgoro copTta 3Ha4eHus ¢ OANHaKoOBbIMU NHOeKCcaMn CTaTtuCTUHeCKn

He pasnmn4aroTcsi cornacHo tecty [yHkaHa rpu p<0.05

Yuncel 3 KOPHENOOO0B Cenbaepes, nactepHaka u net-
PYLUKM XpaHUIn 8 MecsiLleB B BYMaxkHOWN, MONIN3TUIEHOBOWA
Tape v GoNbLrMpoBaHHOM MakeTe C LEeNbio BbISIBIEHUS
onTUMarnbHbIX CBOMCTB YNakoBKW, NPU KOTOPOW noTpebu-
TeNb MNOMAYy4YUT MNPOAYKT C MaKCUMasbHO BO3MOXHbIM
cofepXaHMeM  aHTUOKCMAOAHTOB U NOoAnUdEHONOB.
VMIHTEpPECHO, 4YTO N3HAYasIbHO YMMCbI, NOSTy4EHHbIE KOHBEK-
LIMOHHBbIM METOAO0M, COXPaHSOT MakCUMasbHbI % aHTU-
OKCUOAHTOB U NMONndEeHONI0B K MCXOOHOMY WX COoAepxa-
HMIO B KOPHEM04ax AaHHbIX KynbTyp. OgHako NOBTOPHOE
onpegeneHne aHTUOKCMAAHTOB 1 NONMGMEHONOB B YMMcax,
MOJIyYEeHHbIX KOHBEKLUMOHHBIM METOA0M, Yepes3 8 MecsiLEeB
rnokasano, 4To Ux coaepxXaHne pPe3ko CHMXAaeTCd, Kpome
YMMNCOB N3 NMETPYLLKKU (puc. 4, 5). 3TO roBOPUT O TOM, YTO B
JanbHelwen nepcrnekTMBe LenecoobpasHee nonyyaTb
YUMCbl N3 KOPHENNOAOB CenbAepes 1 nactepHaka Jno-
GUNbHBIM CNOCO60M, a N3 KOPHEMNI0A0B NETPYLLIKN — KOH-
BEKLMOHHbIM. Hamu BbISBNEHO, 4TO (ONbrMPOBaHHLIN
nakeT o6ecneynn coxpaHHOCTb aHTMOKCUAAHTOB B NMOdU-
JIN3NPOBaHHbIX YMMCax N3 KOpHeNa0[oB cenbaepesa B 1,5
pasa Bbilwe, 4em B 6yMaxKHOM ynakoBke, 1 B 1,2 pa3a Bbllwle
MO CpaBHEHWIO C MNOJIMITUIEHOBOW  YNakOBKOMW.
CoxpaHHOCTb @HTUOKCUAAHTOB B JIMOPUIN3NPOBAHHBIX

yuncax Ux KOPHenIo040B NeTpyLKn 1 nactepHaka B Gosb-

rMpOBaHHOM ynakoeke Boiwe B 1,8 n 1,3 pa3 cooTBETCTBEH-
HO, YeM B BYMa>KHOM 1 NONNSTUIEHOBOW yNakoBKe.

Kak n B cnyyae c aHTMOKCUAAHTAMW, MaKCUMAaJibHYO
COXpPaHHOCTb BUTamMnHa C 06ecneynsno XpaHeHne YMrncoB B
donbrmpoBaHHOM ynakoske. B nndonmanpoBaHHbIX Yuncax
coxpaHmnock oT 9,7 0o 29,3% sutamuHa C, a B unncax nocne
KOHBEKLIMOHHOW cyLLIKM B npeaenax 18,4-34,0% (tabn. 2).

B paHHOM umccnepoBaHuM M3y4anocb BANSHME KOHBEK-
LMOHHON U NNOGWUIBHOM CYLIKM Ha OpraHonenTuyeckue
nokasarenu, COXPaHHOCTb aHTUOKCUOAHTOB, NONMGEHON0B
1 acKopOUHOBOW KNCNOThI. JTnodunbHas cylika obecnedmna
COXpaHHOCTb LBeTa, apomaTa. ObLiee coaepxaHue aHTu-
OKCWAAHTOB cpa3dy Moc/e CYLIKM Obl10 Bhille Yy 00pasLoB,
BbICYLLEHHbIX KOHBEKLMOHHbIM MeTogoM. OgHako nocne 8
MECSLEB XPaHEHUS TMOPUIN3NPOBAHHBIE YMMCbl COXPaHUIN
6onbLue aHTMOKCUAAHTOB, yem KOHBEKLIMOHHbIE.
Habntopanock paspyLueHue sutammia C oo 45% B umncax 13
KOPHENIOA0B METPYLWKM cpady Mocne KOHBEKLVOHHOWN
CyLKu. PonbrvpoBaHHbIA NAKeT — HaMbONEee NyyLLniA CNocoob
COXPaHEHNS aHTMOKCUAAHTOB M BuTammHa C B yuncax.
CoxpaHHOCTb aHTMOKCUAAHTOB B MCCEA0BaHHbIX KOPHEMO-
nax onpegensnacb kak BblOpaHHbIM CNOCOOOM BbICYLLUMBA-
HUS, Tak U MEXBUA0BLIMU Y MEXXCOPTOBbLIMU OCOBEHHOCTAMMN

KynbTyp.
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Pa3BuTune necHoro xo3saicTea puonum
Anpuc-A6eba, dpuonus

bnarogapHocTi. ABTOPbI BbIPaXatoT NpU3HaTenb-
HOCTb BCEM aBTOPaM, a Takke YneHam peakonne-
N XypHana.

KoHpnukt nutepecos. ABTOPbI NOATBEPXAAIOT
OTCYTCTBME NOTEHLANbHLIX KOHPANKTOB
MNHTEPECOB.

JAeknapayus o renepatusHom U n TexHono-
rusix, nomoraiowux UM B npoyecce HanucaHus.
ABTOPbI 32BN, 4TO UCKYCCTBEHHBI MHTENNEKT
1 TEXHONOTUM, OCHOBaHHbIE Ha UCKYCCTBEHHOM
UHTENNEKTE, NCMOMb30BANNCH UCKIIOUNTENBHO
[UNSl NPOBEPKM YUTABENBHOCTY CTaTbU.

Bxnapg aBTopoB: Bce aBTOPLI B PaBHO CTENEHN
NPUHUMANN y4acTUe B HAaNMMCaHUM CTaTby.

[ns umtposanus: Asmare M.T., Derero A.,
Deresu Z. Identification of community fruit tree
preference and associated problems in South
West Ethiopia. Vegetable crops of Russia.
2024;(1):26-35. https://doi.org/10.18619/2072-
9146-2024-1-26-35

Moctynuna B pegakymio: 21.12.2023
MNpunsita k neyatn: 09.01.2024
Ony6nukoBaHa: 19.02.2024

Globally, preferences for fruit trees have fluctuated over time. However, the most desirable
attribute of cultivated fruit tree species has not been consistent across all species and
locations. Therefore, the purpose of this study was to determine farmers' preferences for
fruit tree species and the associated problems they face in four different study sites, cate-
gorized by gender and family size. Equal sampling techniques were used in each selected
study site, resulting in a total of 120 household heads participating in structured inter-
views. The data collected was then analyzed using SPSS version 26 software, utilizing the
Mann-Whitney U and Kruskal-Wallis tests. Across the study sites, a total of fourteen fruit
tree species from ten families were found to be preferred. The preference for fruit trees
based on gender showed no significant difference among respondents between kebeles
per woreda. However, the preference for fruit trees based on family size showed a signifi-
cant difference between kebeles per woreda. The number of species preferred for their
subsistence value was twice as large as those preferred for commercial reasons. The pro-
portions of these preferred species and the percentage of observed problems with fruit
trees varied significantly across the studied sites. Of all the interviewed household heads,
70% in Fenika, 36.6% in Kite, 66.6% in Shesheka, and 50% in Kometa kebeles encountered
severe problems during fruit tree planting. The most common problems identified were
disease or pest infestation, lack of expert support, land availability, knowledge, and access
to seedlings. In order to address these issues, it is important to utilize indigenous knowl-
edge and scientifically tested research approaches to alleviate the factors that influence
farmers' preferences.

Agroforestry, Farmers, Homestead, Preference, Species function

Bo Bcem mMupe npeanouteHus hpyKTOBbIX AePEBLEB CO BPeMEHeM MeHsnucb. OgHako
Haubonee xenaTtesbHble XapaKTePUCTUKM KyNbTUBUPYEMbIX BUAOB ()PYKTOBbLIX AepeBb-
€B He ObINM OOAVHAKOBLIMU A1 BCEX BUAOB U MecT. Takum o6pa3om, Lenbio AaHHOro
uccnenoBaHuA ObINo onpeaenuTb NpeanoyTeHus hepmepoB B OTHOLLEHUN BUAOB (PPYK-
TOBbIX OEPEBLEB U CBA3aHHbIE C 3TUM NMPOGIeMbl, C KOTOPLIMU OHU CTaNIKMBAKOTCA Ha
YyeTbIpex pas3fiMyHbIX y4acTKax MccnefoBaHWsA, CrpyNMUPOBaHHbIX MO MOy U pa3Mmepy
ceMbu. Ha kaxxaom BbIOpaHHOM y4yacTKe MCCeaoBaHMA UCNONb30OBaNIUChL METOAbI paB-
HOW BbIGOPKM, B pe3ynbTaTe Yero B CTPYKTYPUPOBaHHbLIX MHTEPBbLIO NMPUHANK y4YacTue B
o6wwen cnoxHoctn 120 rnaB AoMoxo3AUcTB. Co6paHHble AaHHbIe 3aTeM ObiM NpoaHanu-
31MpOoBaHbI C UCTONb30BaHUEM nporpammMmHoro obecneyeHuss SPSS Bepcum 26 ¢ ucnonb-
3o0BaHueM TectoB MaHHa-YutHu U u Kpyckana-Yonnuca. Ha Bcex yyacTtkax uccnenosaHusi
6biNo OGHapYXXeHO, YTO B OOLLUEN CIOXHOCTU NpeanoyYTeHWe OTAAeTCA YeTblpHaauaTv
Buaam pyKToBbIX AepeBbeB U3 AecATH ceMeincTB. MpeanouteHunin hpyKTOBLIX AepeBb-
eB MO MpU3HaKy rnona He BbISBUNO CYLIECTBEHHbIX Pas3NWYuMi cpeau PecrnoHAeHTOB
MeXxay MyHuumnanutetammu B okpyrax. OgHako npegnouyteHve hpyKTOBbIX AepPeBbLEB B
3aBUCUMOCTU OT pa3mepa CeMbU NOKa3arno 3HaYUTENbHYH0 Pa3HULYY Mexay MyHuLMnanu-
TeTamu B okpyrax. Yucno BuaoB, npeanovmMTaemMbIX U3-3a UX XXKU3HEHHOMW LIEHHOCTH, Obino
B ABa pasa Oonblue, 4eM TeX, KOTOpbie NPeAnoYUTaNIUCL N0 KOMMEPYECKUM NMPUYMHaM.
Mponopuun 3TUX NpeAnoYTUTENBLHBLIX BUAOB M NPOLIEHT HabnopaeMbIx npobnem ¢ hpyk-
TOBbIMW AepeBbsIMM 3HAYUTENLHO pasnuMyanucb Ha uccnedyembix yyacTkax. M3 Bcex
OMNPOLLEHHbIX rNaB AOMOX03AUCTB 70% B MyHUuunanutetax ®eHuke, 36,6% B Kute, 66,6%
B LLewexke n 50% B KomeTa cTONKHYNUCh ¢ cepbe3HbIMU Npobriemamu Bo BpeMs nocaa-
kv chpykTOBbIX AepeBbeB. Hanbonee pacnpocTpaHeHHbIMU BbISBNEHHLIMU NpoGrieMamu
Obinu Gone3Hu WUNU 3apaxeHue BpeAUTENIAMU, OTCYTCTBUE IKCMEPTHOW MOOOEPKKY,
Hanuuusa 3eMnu, 3HaHMA U JOCTyna K caxeHuam. [InA pelieHUsi 3TMX NpodremM BaXHO
MCNoNb30BaTb MeCTHbIe 3HAHUSI U HAY4HO NPOBepeHHbIe uccriefoBaTenbCckue Noaxoabl,
YTOObI CMArYUTL (haKTOPbI, BNUAIOLLME Ha NpeanoYvTeHusi hepmepos.

arponecomernvopauums, chepmepsl, ycaabba, npegnoyteHne, BUAoBas crneumdmka
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he expansion of urbanization, climate change, and

population growth has a critical impact on achieving
food security [1, 2]. Recently, providing stable food to the
world’'s population has become more challenging [1, 2].
People living in humid and sub-humid areas of the tropics
have been better able to withstand these challenges by
producing plantation and homestead fruit, in addition to
engaging in agricultural activities [3]. In these areas, large-
scale production of Mangifera indica, Carica papaya, and
Persea americana is common. Litchi chinensis, Nephelium
lappaceum, and Durio zibethinus, on the other hand, are
produced and traded at a regional level in lower volumes
compared to other tropical fruits.

Unlike those mentioned above, people living in arid and
semi-arid parts of the country, whose livelihoods are based
on rain-fed agriculture with short rotation cycles, face diffi-
culties in obtaining stable food [4, 5]. In addition to climate-
related factors, lack of knowledge in implementing and
managing fruit-based agricultural activities, limited land
availability, and delays in introducing cultivated fruit tree
species contribute significantly to this situation. For exam-
ple, in countries like Kenya and other sub-Saharan African
countries, cultivated fruit trees were introduced and grown
on a small scale after farmers received information on
growing trees in their home gardens [6, 7]. During that
time, most farmers preferred and grew tree species based
on their fruiting ability, use as fuel, fodder, mulch, and suit-
ability as support structures for climbers like pepper, betel
vine, and various other climbers. As a result, both the num-
ber of trees and the extent of their cultivation increased to
some extent in their home gardens [8].

Later on, local markets for fruits and tree products devel-
oped through barter trade as a response to subsistence
needs. Women played a significant role in directly market-
ing the fruit yields. Families who took care of their tree
stock would buy the tree products they needed and sold
surplus products to others to make a profit [6]. In rural
development initiatives, such activities by farmers (fruit
tree and other tree growing) were considered a means of
income diversification and employment opportunities.
Although farmers' involvement in these initiatives was
good, obtaining stable food from fruit trees became a
question, especially in sub-Saharan African countries [9].
This is due to less attention being given to the growers’ pre-
ferred species and growing practices compared to sustain-
able farming systems, as well as tenure pressure, market
price fluctuations, lack of skills, and seedling bottlenecks
[10]. Expanding fruit tree-based agroforestry practices in a
participatory approach requires properly identifying the
growers’ preferences and documenting associated prob-
lems, as well as developing local capacity, suitable produc-
tion methods, and a supportive political environment [7].
However, these aspects have been poorly studied in areas
like the southwest region of Ethiopia. Therefore, this study
aims to test (i) how gender and family size influence fruit
growers’ preferences and (ii) which criteria are commonly
used by farmers when selecting fruit tree species across
the studied sites.

Site description
The research was conducted in Aman Zuriya woreda,
specifically in the Shesheka and Kometa kebeles, as well
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as in Debub bench woreda, specifically in the Fenika and
Kite kebeles. The Debub bench woreda was associated
with a warm and humid agroecology, where both crops
and livestock were combined in their farming system. The
district had a total of agroecological zones ranging from
980 to 1900 meters above sea level, with 42.2% covered
by midland zones and 57.8% covered by lowland zones.
The rainfall in the area followed a bimodal pattern, with the
major rainy season occurring from June to October and
the minor rainy season occurring from March to May. The
dry season lasted from November to February. The maxi-
mum and minimum temperatures recorded were 27.5 and
17.2 degrees Celsius, respectively, with an annual rainfall
of 1800 millimeters [11-13]. Aman Zuriya Woreda is locat-
ed approximately 570 kilometers from Addis Ababa and
about 10 kilometers from Mizan Teferi Town. The topogra-
phy in Aman is undulating, with elevations ranging from
1350 to 1400 meters. This location had an average annu-
al rainfall of over 2200 mm and a temperature of 24 °C
[14]. The soil in the area had a pH level of 5.5-6.5 and was
quite deep and brown [15].

The fleshy stone fruit mango (Mangifera indica) is a
member of the Mangifera genus, which is found in the
Anacardiaceae family of flowering plants, along with a
number of tropical fruiting trees. Mango (Mangifera indi-
ca) is grown in the majority of tropical and subtropical cli-
mates without frost. Currently, mango is grown in more
than 85 nations worldwide, with a total of 3.69 million
hectares of mango production space. However, the esti-
mated 35 million tons of global mango production in
2009 was low [16]. The main locations for mango cultiva-
tion in Ethiopia are the Oromia, SNNPR, Benshangul,
and Amhara regions. Despite being known as the king of
fruit, mango production has faced challenges such as
pest/disease outbreaks, poor management, absence of
improved varieties with technology, postharvest loss,
and climatic factors [17]. Mango fruit contains nearly
every vitamin (A&C) and mineral (calcium, iron, thiamine,
and niacin). Ecologically, mango is widely cultivated in
warmer regions of the Dry, Moist, and Wet Kola agro-cli-
matic zones. It does well in dry areas but does not toler-
ate flooding and prefers sandy-loamy soil that is well
drained. Rockier subsoil should be avoided because
roots penetrate it deeply. Water and nutrients are gath-
ered by the numerous shallow roots in the upper soil lay-
ers. It grows best at elevations between 500 and 1,800
m.a.s.| [18].

The Lauraceae family includes Persea americana, a
crop with a huge economic impact worldwide. Avocado is
a famous tropical fruit tree native to tropical America,
where it grows in a variety of habitats ranging from mon-
tane forests to coastal lowlands [18]. It grows well in
Ethiopia's agro-climatic zones of Moist and Wet Weyna
Dega (1,500-2,200 m). Despite being relatively new, avo-
cado (Persea americana) production in Ethiopia has sig-
nificantly increased in recent years. Private orchard own-
ers in Hirna, Ethiopia's east, and Wondo Genet,
Ethiopia's southwest introduced avocado to the country
in 1938. Since then, avocado farming has spread to
other regions of the nation. For example, the Jimma
Agricultural Research Center (JARC) planted seedlings

from Wondo Genet and Bishoftu to establish the nation’s
first avocado orchard in southwest Ethiopia in 1969. The
most common applications for avocados include food
(fruit), shade, cosmetics, and oil (fruit). Avocado exports
are predicted to rise by 11% to about 2.5 million tons
globally in 2021, mainly due to abundant supplies from
Mexico and Peru, the top exporting nations. Avocados
continue to be in high demand worldwide, and their prof-
itable export prices have driven significant investments
in area expansion in both countries. The Mexican govern-
ment expects the country’'s avocado production to
increase by 2% annually to 2.5 million tons in April 2021,
primarily due to a 6% increase in area. Preliminary export
data from Mexico indicates that 1.5 million tons will be
shipped in 2021, a 7% increase [19].

Bananas are derived from the Musa acuminate and
Musa balbisiana species. Musa acuminate is a Malaysian
species, while Musa balbisiana is native to India. African
bananas come in three varieties: East African Highland
bananas, which are used for cooking and brewing beer,
and African plantain bananas, which are primarily grown
in Central and West Africa. Although the research system
has made both dessert and cooking types/varieties of
banana available, the types of varieties currently being
produced in Ethiopia are dessert varieties that have been
around since the early 1970s. In major banana-produc-
ing regions, farmers cultivate banana varieties that have
been previously recommended, including Poyo, Giant
Cavendish, and Dwarf Cavendish [20]. Bananas make up
approximately 59.64% (53,956.16 hectares) of
Ethiopia's total fruit area, around 68.00% (478,251.04
tons) of all fruits produced, and roughly 38.30%
(2,574,035) of all farmers who grow fruit [21]. However,
the Southern Nations Nationalities and Peoples’ National
Regional State (SNNPRS) is home to about 22.38%
(1,504,207) of Ethiopia's banana producers, as well as
68.72% (37,076.85 hectares) of the country's banana-
producing land [21]. Among the major banana-produc-
ing zones in the SNNPRS are the Bench-Maji, Sheka, and
Gamo-Gofa zones, with the Gamo-Gofa zone alone pro-
ducing more than 70% of the total banana sold in
Ethiopia's major market outlets [22].

The research was conducted in two Woredas (dis-
tricts): Debub Bench and Aman Zuriya of the Bench Maji
zone. The study took place in September and October of
2019. Household heads from Debub Bench and Aman
Zuriya Woreda in the southwest region's Bench Sheka
zone were purposefully selected for structural questions.
Two kebeles (Peasant associations) were purposely cho-
sen in each Woreda based on their experience in produc-
ing fruit trees in home gardens. Market and road connec-
tivity were also considered in the selection of house-
holds. Equal sampling approaches were used when
selecting household heads from each kebele. In each
kebele, 30 household heads underwent structured inter-
views. Before the interviews, the selected household
heads and data collectors were given detailed explana-
tions of the study's objectives. All study participants,
including participating households, local communities,
individual kebele administrations, district-level forestry
offices, and agricultural offices, provided informed con-



sent before the survey data was collected. The research
was conducted in accordance with research ethics and
norms, and the organization's research directorate com-
mittee approved the data collection techniques.
Discussions were held with randomly selected groups of
household heads to identify common characteristics of
fruit tree species across the specified kebeles (referred
to as species function). Use categories (subsistence and
commercial) and species biotic traits (disease resist-
ance capability, drought resistance capacity, and stabili-
ty of the fruit tree species) were frequently emphasized
and used as criteria for species selection during data col-
lection. Additionally, household heads were asked to
choose their favorite species without considering the
identified criteria. One household head selected one
species as their general preference without any specific
criterion. In the criteria-based fruit tree species choice,
household heads identified all their preferred fruit tree
species for each purpose. The most frequently chosen
species (in general and for each function) among the
interviewed household heads were then identified and
rated. Respondents were also asked to describe the type
and availability of problems encountered during tree
planting. The frequency of the reported difficulties was
recorded and appropriately encoded.

The data collected for this study was encoded, organ-
ized, and analyzed using Microsoft Excel spreadsheet
program and SPSS (VR. 26) software. Before conducting
the analysis, the Shapiro-Wilk normality test was applied
to the scores assigned to the preferred species, the
number of generally preferred species, the number and
proportion of preferred species per function among
kebeles, the presence of problems, the types of prob-
lems observed among kebeles, and the relationship
between gender and family size class of the interviewed
household heads. The family size classes were deter-
mined based on the mean, maximum, and minimum
number of total families of the interviewed household
heads. Two family classes (high and low) were created
for each woreda. Household heads with a family size
greater than or equal to 7 were classified as high, while

those with a total family size below 7 were classified as
low.

Before analyzing the data, the assumptions of the
Mann-Whitney (U) and Kruskal-Wallis test (H) were care-
fully considered[23]. Kebeles, family size class, and gen-
der class were considered as predator variables, while
the proportion of general and specifically preferred
species, as well as the percentage of problems encoun-
tered during fruit tree planting, were the response vari-
ables. The proportion of generally and specifically pre-
ferred species, as well as the percentage of problems
observed among respondents in each woreda of the
selected kebeles, were analyzed using the Mann-
Whitney U and Kruskal-Wallis test, respectively, to com-
pare the gender and family size classes. To analyze the
response variables, the Kebeles category was used as a
group (predator) variable in the Kruskal-Wallis test, while
keeping the gender and family class factors constant.
Stepwise Step-down multiple comparisons were con-
ducted to determine if there were any significant differ-
ences among the tested parameters across kebeles.

The percentage of male (69) household heads inter-
viewed was slightly higher than that of females (51). Out
of the total residents (6780) in the surveyed sites,
11.96% of the family members of the interviewed house-
hold heads were included in this study (see Table 1).

The preference for fruit tree species varied across
woredas and kebeles. In Aman zuriya woreda, the top
three preferred species were Coffea arabica (17.89%),
Musa acuminata (16.26%), and Ensete ventricosum
(13.41%). In Debub bench woreda, the top three pre-
ferred species were Musa acuminata (19.76%), Coffea
arabica (14.29%), and Ensete ventricosum (14.23%).
When considering the woreda classification, the top five
preferred species in the study areas overall were Musa
acuminata (18.083%), Coffea arabica (17.03%), Ensete
ventricosum (13.83%), Persea americana (12.22%), and
Citrus sinensis (11.42%). Although the number of pre-
ferred fruit tree species showed no significant differ-
ence, out of the four kebeles, only kite kebeles resident
farmers preferred 14 fruit tree species (Table 2).

Table 1. Socio-demographic data of the study site

Family size Gender of
of the interviewed interviewed
household household heads total
Woreda Kebeles population
Male Female Male Female
Kometa 155 96 19 11 2221
Aman Zuriya
Shesheka 101 66 18 12 2454
Fenika 125 98 17 13 602
Debub Bench
kite 87 83 15 15 1503
total 468 343 69 51 6780



Table 2. Fruit tree species preferred by farmers per each kebeles and woreda

Local
Family Botanical name Shesheka
name name of (n=30)
species score rank
Annonaceae Annona squamosa Gesheta 10 4
Rosaceae Malus pumila Apple np
Lauraceae Persea americana Avocado 18 2
Musaceae Musa acuminata Banana 18 2
Rubiaceae Coffea arabica Coffee 20 1
Musaceae Ensete ventricosum Enset 14 3
Moraceae  Artocarpus heterophyllus  Jack fruit np
Anacardiaceae Mangifera indica hybrid Hibered mango np
Rutaceae Citrus limon Limon 2 10
Anacardiaceae Mangifera indica Mango 10 4
Rutaceae Citrus sinensis Orange 10 4
Caricaceae Carica papaya Papaya 2 6
Rutaceae Citrus reticulata Mandarin S 5
Myrtaceae Psidium guajava L. Zeytuna 1 7
Total 108

Farmers were primarily attracted to the subsistence
value (58.63%) of fruit tree species in the selected kebe-

les (Table 3),
(28.51%). FAYE,

followed by the commercial value
Weber [24], and Dimobe, Tondoh [25]

both reported that villagers preferred certain tree
species for human food. The total weight of fruit tree

species in terms

of stable yield provision (4.2%), disease

resistance (4.2%), and drought resistance (4.4%) was
approximately equal. The number of species per function
varied. Except for the subsistence and commercial cate-

Aman Zuriya

Debub Bench

Kometa Fenika Kite Total oo
(n=30) (n=30 (n=30) score Al
score rank score rank score rank
13 6 16 5 2 8 41 6
np 2 9 1 10 3 10
14 S 18 4 11 4 61 4
22 2 24 1 26 1 90 1
24 1 21 2 20 2 85 2
19 3 24 1 12 3 69 3
np np 1 10 1 14
np 1 10 1 10 2 12
np 1 10 np 3 10
6 9 15 6 8 6 39 7
17 4 20 3 10 5 57 5
12 7 12 7 2 8 28 8
10 8 5 8 np 18 9
1 10 np np 2 12
138 159 94 499

gories, nine species were preferred for each function.
The top two consistent yield-producing species were
Citrus sinensis and Persea americana. Farmers selected
Musa acuminata and Coffea arabica as the most
drought-resistant species across all sites. Psidium guaja-
va L., Mangifera indica hybrid, and Artocarpus hetero-
phyllus had the lowest relative preference across func-
tions. Variations in species preference among household
heads could be attributed to the severity of difficulties
encountered during fruit tree plantations.

Table 3. Fruit tree species preferred by farmers due to selected reasons in both woreda

Species
Botanical name local name Subsistence  Commercial
Annona squamosa Gesheta 21 15
Malus pumila Apple 3 Np
Persea americana Avocado 33 15
Musa acuminata Banana 59 18
Coffea arabica Coffee 47 29
Ensete ventricosum Enset 40 21
Artocarpus heterophyllus Jack fruit 1 Np
Mangifera indica hybrid Hibered mango 1 1
Citrus limon Limon 1 2
Mangifera indica Mango 22 16
Citrus sinensis Orange 30 17
Carica papaya Papaya 21 4
Citrus reticulata Mandarin 13 8
Psidium guajava L. Zeytuna 1 1
Total 293 143

" - Over
fostant  ressont provieon  allscore  Rank
1 1 3 41 6
np Np Np 3 10
6 3 4 61 4
5 5 3 90 1
2 4 3 85 2
3 3 2 69 3
np np Np 1 14
np np Np 2 12
np np Np 3 10
np 1 0 39 7
1 4 5 57 5
1 1 1 28 8
2 np Np 18 9
np np Np 2 12
21 22 21 499

In general 67 out of the 120 respondents’ had experienced a lot of problem during fruit tree planting.



Table 4. Observed problem so far in the study sites

Response Frequency Percent

Hhs who hadn’t exposed to variety of problems
Hhs who had exposed to variety of problems

Total

44.16

55.83

100.0

In the study area, the minimum and maximum num-
bers of preferred species were ten and fourteen,
respectively. A small number of species were pre-
ferred based on their attributes of stability, yield pro-
vision, and other functions.

Variations in the number of preferred species may
be related to the variability of the products and servic-
es of the resident peoples in Kebeles (Table 6). Levels
of household income, education, age, and other

Table 5. Descriptive statistics on the generally and specifically preferred species across kebeles

Parameters
Number of generally preferred species per kebeles
Number of species preferred for subsistence
Number of species preferred for commercial
Number of species preferred on disease resistance
Number of species preferred on drought resistant
Number of species preferred on stability

Note: SD is standard division

MeantSD Minimum Maximum
11.5£0.2 10 14
8.13+0.34 4 10
8.65+0.19 7 10
3.71x0.19 2 4
3.77+0.23 1 4
3.57+0.13 3 4

Table 6. The Kruskal-Wallis test result of extent of problem, specifically and generally preferred species in the study area

Ranked Parameters

Proportion of preferred spp

Proportion of pr.spp for subsistence function

Proportion of pr. spp for commercial function

Proportion of pr.spp of disease resistant function

Proportion of pr. of spp of drought resistant function

Proportion of pr.spp of stability function

Precent of observed problems

Kebeles
Kometa
Shesheka
Fenika
Kite
Total
Kometa
Shesheka
Fenika
Kite
Total
Kometa
Shesheka
Fenika
Kite
Total
Kometa
Shesheka10
Fenika
Kite
Total
Kometa
Shesheka
Fenika
Kite
Total
Kometa
Shesheka
Fenika
Kite
Total
Kometa
Shesheka
Fenika
Kite
Total

N Mean Rank  Median H DF P- value
10 55 2.5

11 215 2.75°

12 385 3

11 215 2.75°
44 2.75 43 3 0.000
10 19.5 2

8 45 1.6°

12 19.5 2

11 36 2.2°
41 2 40 3 0.000
8 1.5 1.6°

10 265 2

12 26.5 2

7 4 1.4°

37 2 36 3 0.000
4 8.5 0.8°

2 15 0.4°

4 8.5 0.8°

4 8.5 0.8

14 0.8 13 3 0.005
4 75 0.8°

4 75 0.8°

4 75 0.8°

1 1 0.2°

13 0.8 12 3 0.007
3 2 0.6°

4 9.5 0.8

4 9.5 0.8°

4 9.5 0.8°

15 0.8 14 3 0.003
10 17.5 12.5°

11 28 16.6°

12 6.5 7.5°

11 39 19.2°

44 14.6 42.8 3 0.000

Note: H is Kruskal-Wallis test; pr.spp= preferred species; median with the same letter across column had sown insignificant difference (P>0.05).



socio-demographic factors may contribute to the vari-
ation among the residents of the study sites. This find-
ing supports the results of Okullo, Omujal [26],
Omotayo and Aremu [27], Bigirimana, Omujal [28],
and Leakey and Akinnifesi [29], who reported that the
preference for indigenous fruit tree species differed
across districts due to variations in socio-cultural
background. Although Dimobe, Tondoh [25]and FAYE,
Weber [24] did not specifically study fruit tree
species, they also reported variations in tree or shrub
species preferences among households across vil-
lages and regions. The proportion of preferred
species and the percentage of observed problems
across kebeles showed statistically significant differ-
ences in all tested parameters. This may be related to
variations in the ability to withstand encountered prob-
lems and the level of awareness about managing
these species. Household heads who are better able
to handle existing problems are likely to have better
species preferences and production than others. The
Kruskal-Wallis test showed no significant difference (P
> 0.05) in the proportion of preferred fruit tree
species between Shesheka (median = 2.75, N = 11)
and Kite (median = 2.75, N = 11) kebeles. On the
other hand, the variation in the extent of the observed
problem across kebeles may be related to their level
of understanding and problem-solving mechanisms.
The types and extent of problems varied in each
kebele. Of all the interviewed household heads, 70%,
36.6%, 66.6%, and 50% of them encountered severe
problems during fruit tree planting in Fenika, Kite,
Shesheka, and Kometa kebele, respectively. The
observed problems faced by fruit tree growers had a
cause-effect relationship. For example, diseases or
pests and mortality were the effects, while the rest of
the observed problems were categorized as causes of
these effects on fruit tree species. The occurrence of
disease or pests (28.36%) on the fruit tree species
received the most attention from respondents. Similar

problems were reported by the majority of fruit tree
growers in other countries [30-35]. This may be due to
the absence of disease-resistant varieties, lack of
expert support, improper management practices, and
insufficient knowledge about disease protection
mechanisms. It was important to educate growers on
proper pruning techniques for already planted fruit
tree species in order to achieve sustainable fruit
yields [30]. The presence of such diverse problems
could strongly influence farmers' preferences for
species selection for each function (Table 3).

The Mann-Whitney U test did not show a significant
difference (p > 0.05) in all response variables
between the genders of each selected woreda. These
results un affirmed the findings of Sari, Saputra [36],
who reported that the preference for fruit tree species
varied significantly between male and female farmers
due to differences in management, knowledge, and
utilization. A previous study in the southern
Philippines [37] also reported that male farmers pre-
ferred fruit trees over other crops, while female farm-
ers preferred plantation crops and timber trees over
fruit trees. The results showed that the low family
class had a significantly greater proportion of pre-
ferred species and observed problems compared to
the high family class (U = 110, P < 0.001, Table 8).
This could be related to differences in awareness
about the use of preferred species. The proportion of
species’ preference for subsistence in the high family
class (median = 2, N = 10) had a statistically higher
impact than the low family class (median = 1.6, N =
10) (U =10.00, P < 0.001, Table 8). The highest (medi-
an =2, N = 18) and lowest (median = 0.8, N = 7) val-
ues of the proportion of preferred species were
observed in commercial and stability values, respec-
tively, in relation to the overall five criteria between
family classes (Table 8). This could also be attributed
to variations in income sources or means of livelihood
among communities.

Table 7. Types of problem encountered so far in planting fruit tree species in their homegarden

Lack Scarcity

Lack

Lack

Disease/ Seedling Market : Wind
Woreda Kebeles of of of of ; Mgt. Mortality
polytube pest support  knowledge land scarcity prob. damage
Fenika 1 4 0 2 3 5 1 2 2 1
Debub Bench
Kite 0 3 0 2 2 1 0 1 2 0
Shesheka 0 7 6 2 1 3 1 0 0 0
Aman Zuriya
Kometa 1 5 2 2 4 1 0 0 0 0
Total 2 19 8 8 10 10 2 3 4 1

Note: mgt. is management problem; market prob. is market problem.



Table 8. The Aman Zuriya woreda fruit tree species preference and precent of problem encounter of respondents’ per family class

Rank

proportion of preferred species per kebeles

proportion of pr.spp for subsistence functions

proportion of pr.spp for commercial functions

proportion of pr.spp of disease resistant function

Proportion of pr. spp of drought resistant function

Proportion of pr. spp of stability function

precent of observed problem

Family
class
High

low
Total
High
low
Total
High
low
Total
High
low
Total
High
low
Total
High
low
Total
High
low

Total

10
11
21
10
10
20

10
18

~N A W oo A~ OoN

= S
- o

21

Mean
Rank

6
15.5

15.5
5.5

4.5
13.5

4.5
1.5

4.5
4.5

2
55

6
156.5

Sum
of Ranks

60
171

155
55

36
135

171

Note: High if member of family is 7 and low if not. pr.spp =preferred species.

median

5.5
5.25

1.6
1.8
1.6

0.8
0.4
0.8
0.8
0.8
0.8
0.6
0.8
0.8
12.5
16.6
14.5

P-
value

0.000

0.000

0.000

0.095

1.000

0.570

0.000

Mann-
Whitney

110.00

0.00

80.00

0.00

8.00

12.00

110.00

Table 9. The Debub bench woreda fruit tree species preference and precent of problem encounter of respondents’ per family class

Ranks

Proportion of preferred species per kebeles

Proportion of pr. spp for subsistence functions

Proportion of pr. spp for commercial functions

Proportion of pr. spp of disease resistance function

Proportion of pr. spp of drought resistance function

Proportion of pr. spp of stability function

Precent of observed problem

Family
class

High
low
Total
High
low
Total
High
low
Total
High
low
Total
High
low
Total
High
low
Total
High
low

Total

N

12
11
23
12

20

=
©o X

- B~ 00 B B

~N W B~ o

12
11
23

Mean
Rank

17.5
6

14.5
4.5

13.5

4.5

4.5

3.5

5.5

6.5
18

of Ranks

Note: High if member of family is 7 and low if not; pr.spp =preferred species.

Sum

210
66

174
36

162
28

18
18

14

22

78
198

median

19.16
7.5

P
value

0.000

0.000

0.000

1.000

0.400

0.057

0.000

Mann-
Whitney U

132.00

96.00

84.00

8.00

4.00

12.00

0.00



Unlike the Aman Zuriya woreda, the results here
showed that the low family class had a significantly
lower proportion of preferred species (U=132,
P<0.001) and observed problems (U=0.00, P<0.001)
compared to the high family class (Table 9). As the
number of species increased, respondents were more
likely to be exposed to intensive land use, export sup-
port, and management work. The proportion of
species preferred for subsistence function was statis-
tically higher in the high family class (median =2, N =
12) compared to the low family class (median = 1.6, N
=8;U=0.00,P<0.001, Table 9). In this site, the high-
est and lowest proportion of species preference
between family classes were recorded for subsistence
(N=20) and drought resistance (N=5) functions. The
high family class preferred a relatively higher propor-
tion of species for subsistence and commercial func-
tions compared to others. The low family class pre-
ferred a relatively higher proportion of species for sub-
sistence and drought resistance functions (Table 9).
The heterogeneity among respondents may be attrib-
uted to the lack of alternative means of subsistence
and the availability of skilled manpower. In contrast to
the overall five functions, the subsistence and drought
resistance functions had the highest (median =2, N =
20) and lowest (median = 0.8, N = 5) values of the pro-
portion of the number of preferred species (Table 9).
This could also be related to differences in the source
of income or means of subsistence among communi-
ties.

Generally, there was a statistically significant differ-
ence in the impact of family size on the proportion of
general and specifically preferred fruit tree species
between the kebeles of Aman Zuriya and Debub Bench
Woreda. This impact can be divided into two aspects.
The first aspect is the number of educated family mem-
bers in the household, while the second aspect is the
number of uneducated family members. In Aman
Zuriya Woreda, the preference for fruit tree species
increased as the family size decreased. However, the
opposite was observed in Debub Bench Woreda. The
variation in awareness about fruit trees among house-
hold members could play a significant role in this dif-

ference. In both woredas, the proportion of species
based on subsistence function was higher compared
to others. In Debub Bench Woreda, the percentage of
problems observed during fruit tree species planting
increased as the family size increased. This suggests
that households may prioritize the product rather than
the management of the preferred species. It also indi-
cates that there is a lack of measures in place to
address problems on the site. In both Debub Bench
and Aman Zuriya Woreda, high-class households had
(median = 2) a higher preference for fruit tree species
for subsistence function compared to lower-class
households. The proportion of species preference
based on yield supply capacity, disease resistance
capacity, and drought resistance capacity showed no
significant difference between high and low family
classes (median = 1.6) in each woreda. This indicates
that respondents were more focused on the food and
sale functions, regardless of the attributes of the fruit
trees.

Planting fruit tree species has numerous benefits for
the community. Among the farmers in the study sites,
the most common functions of fruit trees were subsis-
tence, commercial value, and stable yield provision.
However, farmers' preferences for fruit tree species
varied from place to place, with some favoring specific
functions over general ones. Interestingly, family size
had a significant impact on species preference and the
identification of associated problems, unlike gender.
In the study, out of all the household heads inter-
viewed, 90 preferred Musa acuminata, 85 preferred
Coffea arabica, and 69 preferred Enset ventricosum as
their top three fruit tree species. Only one respondent
preferred Artocarpus heterophyllus, while two pre-
ferred Psidium guajava L. The most commonly
observed problems associated with fruit tree planting
were disease and pests, scarcity of seedlings, lack of
land, knowledge, and expert support. Therefore, there
is a need for research on proper management tech-
niques and disease or pest protection mechanisms for
fruit tree species.
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Jlyk MHorosipycHbi (Allium proliferum Schrad.) oTHOCUTCSI K LieHHbIM
MHOFOJIETHUM MNPSIHO-aPOMaTUYECKUM, NEeKapCTBEHHbIM U OBOLHLIM KynbTypam WU
LUIMPOKO UCMONb3YeTCA B PasfUYHbIX OTPacnsX 3KOHOMMKWU: KyJIMHapuu U MULLEeBOWM
NPOMbILLNIEHHOCTHW, TPAAULMOHHOW M HapoaHow MeauuuHe. Co3aaHWe HOBbIX COPTOB
niyka MHOTOSIpyCHOro, afanTUpOBaHHbIX K KOHKPETHLIM MOYBEHHbIM U KITMMaTU4YeCKUM
ycnoBusiM, 6yaeT cnoco6CTBOBaTL aKTUBHOMY BHeOPEHUI0 JaHHOW ManopacnpocTpa-
HEeHHOM NPAHO-apOMaTUYEeCKOW M OBOLLHOM KyNbTypbl B TOBapHOE NPOM3BOACTBO.
Llensto nccnepoBaHuii IBNANOCH M3yYeHNe XO3AMCTBEHHO Nones-
HbIX MPU3HAKOB HOBbLIX PalOHMPOBAHHLIX COPTOB Jlyka MHoOrosipycHoro. O6bekramu
uccneaoBaHUIA AABNANUCL MeCTHasi NONynsiuusi U HOBble palilOHUPOBaHHbLIE aBTOPCKUe
copTta nyka MHorosipycHoro Y3ropak u MavactyHak cenekuun YO «Benopycckas rocy-
[apCTBEHHas CenbCKOXO3ANCTBEeHHas akagemus» (Fopku, Pecny6nuka Benapychb).
WccnepoBaHusi npoBoaunu B noneBbix UM nabopatopHbix ycroBusx B YO BICXA
COrnacHoO O6LIEeNPUHATBLIM MeTOAUKaM.

B pe3ynbTate uccnenoBaHMin u3y4YeHbl OCHOBHbIE Mopdhornoruyeckue,
MopdpomeTpuyeckue u peHornormyeckue NPU3HaKu, ypoxxamHoCTb U Ka4eCTBO TOBapHOM
NpoAyKuun (3erieHass Macca) MeCTHOW NMOMyNsSLUKA U HOBbIX PailOHMPOBAHHLIX COPTOB
nyka MHorosipycHoro. B pe3ynbTaTte nccrnefoBaHuii yCTaHOBIEHO, YTO COPT JflyKa MHO-
rosipycHoro Y3sropak chopMmupoBan ypoxanWHocTb 3eneHoi maccbl 180-190 u/ra, copT
nyka mHorosipycHoro lMayactyHak — 185-195 w/ra npu copepxaHuy cyxoro BellecTBa
cooTBeTCcTBEHHO 12,4 1 12,9 % u cbiporo npotenHa — 17,4 u 17,5 % npu AOCTUXKEHUMN TEX-
HOJIOrMYeCKOW CMeniocTy 3a NepuoA OT NONHbIX BexopoB 24-27 u 20-25 gHelt. HoBble
aBTOpPCKMe copTa nyka MHorosipycHoro Ysropak wu [layacTyHak BHeceHbl B
FocynapCTBeHHbIN peecTp COPTOB CerNbCKOXO3ANCTBEHHbIX pacTeHun Pecnybnuku
Benapycb 1 pekoMeHAOBaHbI AnA Npuycage6Horo Bo3aenbiBaHUS.

NyK MHOrosipycHbIi, Mopconoruyeckune, mopcgometpuyeckne n peHonornyeckux npm-
3HaKu, YPOXKalHOCTb, Ka4ecTBO

Multi-tiered onion (Allium proliferum Schrad.) refers to valuable perenni-
al spicy-aromatic and medical crops and is widely used in various sectors of the
economy: coolies and food industry, traditional and folk medicine.

The aim of the research was to study the economically useful characteris-
tics of new zoned varieties of multi-tiered onions. The objects of research were the
local population and new zoned author's varieties of multi-tiered onions Uzgorak and
Pachastunak selected by the Belarusian State Agricultural Academy. The studies
were carried out in the field and laboratory according to generally accepted methods.

As a result of the research, the main morphological, morphometric and phe-
nological characteristics, yield and quality of marketable products (green mass) of
the local population and new zoned varieties of multi-tiered onions were studied. The
multi-tiered onion variety Uzgorak formed a yield of green mass of 180-190 c/ha,
Pachastunak — 185-195 c/ha with a dry matter content of 12.4 and 12.9 %, respective-
ly, crude protein — 17.4 and 17.5% upon reaching technological ripeness in 24-27 and
20-25 days. New author's varieties of multi-tiered onions Uzgorak and Pachastunak
are included in the State Register of Varieties of Agricultural Plants of the Republic
Belarus and are recommended for home gardening.

multi-tiered onion, morphological, morphometric and phenological signs, yield,
quality
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YKOBbI€ OBOLHbIE KYJ/IbTYpPbl OTHOCATCS K Hanbo-

fiee pacnpocTpaHeHHbIM OBOLWHbLIM KylbTypam.
Bcero nssectHo 6onee 900 Bngos nyka Allium L., OTHO-
cawmxca kK cemenctBy JlykoBble (Allioideae Herb.)
[1-5].

Hanbonee nsBecTHbIM U pacrnpoCTPaHEHHbIM ABNSET-
cq nyk penyatbin (Allium cepa L.). Kpome nyka penyaTto-
ro, B ocynapcTBeHHbIA peecTp copToB Pecnybnmnku
Bbenapycb B HacTosiLiee BpeMs AJ1s1 NPOMbILLIIEHHOIO U
npuycagebHoro BO3AefbiBAHUS BHECEHbl TakXe NyK-
6atyH (Allium fistulosum L.), nyk-nopewn (Allium porrum
L.), wHutT-nyK (Allium schoenoprasum L.), NyK-CAN3yH
(Allium nutans L.), nyk wMHoOrogapycHbin (Allium
proliferum Schrad.), nyk aywmncTbii (Allium odorum L.),
a TakxXe 4YeCHOK 03uMbin u gposon (Allium sativum L.)
[6].

Nyk MHorosapycHbin  (Allium proliferum Schrad.)
ABNAETCSH NEPCNEKTUBHOW MHOMOJIETHEN NPSHO-apoMa-
TNYECKOW OBOLLHON KYNbTYPON — 3UMOCTOMNKNA, XON0A0-
CTOWMKUI, OTpacTaloLWmnin paHo BECHON. B nuwy ncnonb-
3YyIOTCS NUCTbSA, NYKOBULbI U BO3OYLWIHbIE NYKOBUYKN —
Oynbbo4ku. Bynbb0OYKM HE MMelT nepuoda MNoKos W
ABNAIOTCA OT/IMYHBIM MaTepuanom ANs BbIFOHKU C
OceHu J0 BecHbl [2, 4, 7-9].

PoaonHa nyka MHorosipycHoro — Kutam n CpepnHsas
A3u4; B EBpony oH 6bi/1 3aBe3€H NyTeleCcTBEHHNKAMN B
cpegHue Beka. B HacTogwee Bpems nyK MHOTOSIPYCHbIN
WMpoko pacnpoctpaHeH B KaHape, CeepHom
Amepuke, cTpaHax 3anagHoi EBponbl, Kutae, AnoHun
n Kopee, a Takxe B Poccumn. Y nyka MHOrOSipyCHOro Ha
cTpenkax o6pasylTcs BO3AYLIHbIE JIYKOBUYKWU, KOTO-
pble 3aknaabiBaldTCA B HECKONbKO SPYCOB. JIYyKOBUYKN,
pasBMBalOLIMECH B COLBETUAX, TakK Xe, Kak U OeTKu-
JNIYKOBUYKM, 06pasyolmecs Ha nNoa3emMHol NykoBuLe,
cnyxaT Os9 BeretatmBHOro pa3MHOXEHMS.

MHorve wnccnepoBatenu cumtatoT Allium proliferum
Schrad. ecTeCTBEHHbIM MeXBUAO0BbLIM rMopuaom Allium
cepa L. (nyka penyatoro) u Allium fistulosum L. (nyka-
6aTyHa). 3TK BMAOblI NErko CKpeLlvBalTCcsa Apyr ¢ Apy-
rom, O4HaKo rmépunaHoe NOTOMCTBO CTEPUIILHO, T. €. HE
obpadyeT HOpMasbHO Pa3BUTLIX CEMSH U pa3MHOXaeT-
ca BeretatmBHO. Allium proliferum Schrad. Takxe He
obpas3yeT ceMsH, KpOMe TOro, y Hero ecTb MHOFO Npo-
MEXYTOYHbIX MPU3HAKOB B CPABHEHUM C JiyKaMun penya-
TbiM 1 6aTyHoM. O rM6pPUAHOM MNPOUCXOXAEHUN nyKa
CBUAETENLCTBYIOT pe3ynbTaThl
COM, NoKasbiBawLue, 4TO B KapuoTurne rnpucyTCcTBYIOT

n3yyvyeHna ero Xpomo-

XPOMOCOMBbI, MOXOXMWe Ha TaKoBble 0O60UX WCXOOHbIX
BMAoB [5].

Monogble 3eneHble NUCTbS YNOTPEONAIOT B CBEXEM
BMAE BECHOM 1 B Hadane neta. OHM 3HAYNTENIbHO NO3Xe
rpybetoT, 4em NUcTbsa Nyka-6baTtyHa, Ha BKYC OCTpee,
4YeM NINCTbA penyaToro nyka. JIMCcTbs B CBEXEM BUAOE

MCNONb3YIOT AN canaTtoB M Kak npunpasy K cynam wu
rapHupam. JIyKOBMYKM NMPUMEHSIOTCA TakxXe ANg Mapu-
HOBaHUA. MHOroOSpPyCHbI NyK MCNONb3YIOT B Tpaau-
LWOHHOW 1 HApOOHOW MeauunHe ONs Ne4YeHns HacMop-
Ka, NMpu aBUTaMMHO3e W pecnupaTtopHbix 3abonesa-
HUSX; 0COOEHHO NONE3€EH NIYK MHOTOSIPYCHbIN BOMNbHbBIM
C CepaevyHO-CoOCYyAUCTbIMU U XEeNy[Oo4YHO-KULLEYHbIMU
3a601eBaHNAMM, B HEM MHOTO 6MONIOrMYECKM aKTUBHbIX
BELLeCTB, aMMWHOKMCNOT, Makpo- M MUKPOIEMEHTOB,
MUHepanbHbIX CONEN, YKPENNSIOLWMX CTEHKN KPOBEHOC-
HbIX COCYA0B 1 NOBbIWAOLWMX 06MeH BewecTB [7-19].

Llenb umccnepoBaHusl — M3y4eHUE XO3SANCTBEHHO
NONEe3HbIX MPU3HAKOB HOBbIX PANOHMPOBAHHbLIX COPTOB
NlyKa MHOrOSIpYyCHOrO.

MccnepoBaHns MO OUEHKE XO3SMCTBEHHO MONE3HbIX
NPU3HaKOB HOBbIX COPTOB JlyKa MHOIOAPYCHOIro NpoBO-
OMNn B nNoneBbIx U nabopaTopHbIX akcnepnumMmeHTax B YO
«benopycckasa rocynapCTtBeHHasi CefibCKOXO39MCTBEH-
Hasa akagemusa» (r. Fopku, Pecnybnuka Benapycb) B
2016-2023 ropax.

MoneBble OMbITbl MPOBOAMAN B YCIOBUSX AEPHOBO-
noa30/IMCTON CYrNIMHUCTON NOYBbI, NabopaToOpHbIEe 3KC-
nepuMeHTbl — Ha kadeppe O60TaHUKM U DU3MONOrUN
pacTeHuin, B uUcnbiTaTeNbHON nabopaTopun kKadyecTBa
cCeMsH N XUMUKO-3Konormyeckom nabopatopum YO
BIrCXA cornacHo o6WenpuHATbLIM pPeKoMeHJaUnsaM W«
MeToAnkamMm npoBefeHuns FocygapCTBEHHONO COPTOMUC-
nelTaHug [4, 20-23].

MccnepoBanm MeCTHYIO MONynsauuio, a Takxke copTa
nyka mHorospycHoro (Allium proliferum Schrad.)
Y3ropak n lNavacTtyHak cenekumm YO BICXA, co3pgah-
Hble MeTOAOM KJIOHOBOro oT6opa M BHECEHHbLIE B
[ocynapCTBEHHbIN PeecTp COPTOB CENbCKOXO3NCTBEH-
HbIX pacTeHuii Pecnybnukn Benapycb (aBTopbl: T.B.
Cauueko, B.H. bocak) [3, 6, 10, 23].

N3yyeHne 06pasL,oB yka MHOrOsipyCHOro nokasarno,
YTO HOBbIN COPT Y3ropak MOXHO OTHECTU K BbICOKOPOC-
nbiM (BbiCOTa pacTeHusa — 55-75 cm, OnvHa NMCTOBON
nnacTuHku — 50-65 cm), a coptT lNayvacTyHak — K HU3KO-
pocnbiM (BblicoTa pacTteHus — 30-40 cm, gnvHa nucTo-
BOW nnacTtuHku — 25-35 cm). BbicoTa pacTeHuin MecT-
HOI nonynsuuu BapbupoBana B npepenax 30-85 cwm,
ONNHA NUCTOBOW nnacTuHku — 25-75 cm. LupuHa
NINCTOBOW NNacTUHKK Yy 060MX HOBbLIX COPTOB OKa3anachb
1,5-2,0 cm (y mecTHOWM nonynaumu — 1,3-2,1 cm) npu ee
TpybyaToi popme 1 cpefHeM BOCKOBOM HaneTe.

Cyw,ecTBEHHbIMU OT/INYUTENbHBIMW MNpPU3HaKaMu,
Haps4y C BbICOTOW pacTeHusl, y HOBbIX COPTOB JlyKa MHO-
rosipyCHOro okasanucb: UBET NMCTOBOW MAACTUHKU (Y
copta Yaropak - CuU30BaTO-3€/IEHbIA, Yy copTa



[MayacTyHak — CBETNO-3€/IeHbIN); KOJIMYECTBO SPYCOB
BO34YLUHbIX NyKOBUL, (y copTa Y3ropak — 3-4, y copTa
MavyacTtyHak — 1-3) n HeNnoCpeacTBEHHO KONMMYECTBO
BO34YLUHbIX JIYKOBWUL,, KOTOPOE HanpsMyl0 CBA3aHO C
KONMNYeCTBOM X ApycoB (y copTa Y3ropak — 16-18 wr.,
y copta lNMavacTtyHak — 12-15 wT.). nameTp BO3OYLIHbIX
JNIYKOBULL HUXHErO sipyca, KOTopble OblIY CaMbIMU KPYI-
HbIMMW, Y M3y4yaeMblix 06pasuoB Jlyka MHOFOSPYCHOro
MECTHOM NOnynsuMn u HOBbIX COPTOB Y3ropak wu
MavacTyHak BapbupoBan B npegenax 1,2-3,2 cm, Bepx-
Hero apyca — 0,6-1,6 cm.

Mo ¢deHonornyeckum mnokasartensam BCE U3y4aemble
obpasubl slyka MHOFOSIPYCHOrO MOXHO OTHECTU K PaHHUM

copTtam. Npn aTOM Nepurog, OT NOJHbIX BXOAO0B A0 HACTYnM-
NleHns1 TeXHOI0rMY4eckom crnenoctn y copta llayacTtyHak
okasasnics Heckonbko kopoye (20-25 gHer), 4yem y copTa
Yaropak (24-27 gHei).

CpenHas ypoXalHOCTb 3es/ieHOl Macchl, KoTopas
oTnnyanacb OCTPbIM BKYCOM, Jlyka MHOFOSPYCHOro copTta
Yaropak coctasuno 1,80-1,90 kr/m? npu macce BO3ayLL-
HbIX nykoBuy, 1,5 1, y copTa lMavyacTyHak — COOTBETCTBEHHO
1,85-1,95kr/m?1n 0,8 r.

CopepxxaHume Cyxoro BeLecTsa B 3e/IeHON Macce y n3y-
yaembix 06pas3LOB Nlyka MHOrosipyCHOro BapbWpOBasno B
npegenax 11,3-15,9%, cbiporo npotenHa — 16,7-17,6%;
conepxaHne apupHbix Mmacen He npesbicnno 0,05%.

Tabnuya. OcHogeHble X0351iCM8EeHHO UeHHbIe NPU3HaKU J1yKa MHO205IpyCHO20
Table. The main economically valuable characteristics of Allium proliferum

MokasaTtenu

MecTHas nonynayusa

CopT Y3ropak

MmopdomeTpuyeckme u mopconormyeckue Nnpu3Haku

BbicoTa pacteHus, cm

[nvHa NUCTOBOW NNACTUHKKU, CM

LLinpuHa nucToBON NNAaCTUHKK, CM

LiBeT nucToBoW nnacTuHbI

BockoBon Hanet

KonuyecTBo fipycoB Bo3AyLIHbIX JyKOBUL

[OnameTp BO3.EIyLIJHOFI JNYKOBULIbI HWXXHEro sipyca, cM

[nameTp BO3AYLIHOW NYKOBMLIbI BEPXHErO Apyca, CM

Konuyectso BO3A4YLWHbIX NTYKOBUL, LUT.

Mepvoa oT NONHLIX BCXOAOB A0 TEXHUYECKOW CNenocTy

Macca ogHoro pacteHus, r

Macca Bo3gyLHbIX NYKOBUL, T

YpoxalHOCTb 3eneHon Macchbl, Kr/m?

Cyxoe BeLiecTBO, %

AdmpHble macna, %

Cblpoi npoTeuH, %

Bkyc

Copt MavactyHak

30-85 55-75 30-40
25-75 50-65 25-35
1,3-2,1 1,6-2,0 1,5-2,0

OTTEHKN 3eneHoro

deHoNnorMyeckne nokasartenu

nokKasaTtesin NpoAYKTUBHOCTHU

C130BaTO-3€MeHbIN

CBETNO-3€NEeHbIN

cpenHui CpenHwit CpepHun
2-4 34 1-3
1,4-3,2 2,2-3,0 1,2-1,5
0,8-1,6 1,2-1,4 0,6-0,8
8-20 16-18 12-15
22-28 24-27 20-25
90-185 170 180
0,8-1,5 1,5 0,8
0,75-2,05 1,80-1,90 1,85-1,95
11,3-15,9 12,4 12,9
<0,05 < 0,05 < 0,05
16,7-17,6 17,4 17,5
OCTpbIN



copTt Y3ropak

coprt MayacTyHak

Puc. HoBbie copTa 1yka MHOrosipyCHoro
Fig. New varieties of Allium proliferum

BbiBOAbI

Copta nyka MHorospycHoro (Allium proliferum
Schrad.) Y3ropak n lNMayacTyHak xapakTepusyTcs KOM-
nnekcoMm MopdPOMETPUYECKUX,
deHoNnornyeckmnx NPU3HaKOB,
[ocynapCTBEHHbIN PEECTP COPTOB CEJ/IbCKOXO3SMCTBEH-

MOP®dONOrn4ecknx wu
BHECEHbI B

HbIX pacTeHuin Pecnybnukm Benapycb 1 pekomMeHayTCs
nns npuycane®bHoro Bo3aebiBaHNUS.
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B paHHoOM cTaTbe onucaHa MCTOpPUSI MPOMBILLIIEHHOrO pa3BUTUS 3chMpomMacnuyHon
oTpacnu U nepcnekTUBbI BO3AeNbIBaHUS TakuMX 3(PMPOMACIMUYHBIX KynbTyp, Kak
yKpon naxy4uMi M KopuaHgp noceBHOW, B TOM 4Yucre, Ha TeppuTopun 3abankanbs.
MNpuBeaeHblI gaHHbIe NO 06beMy NpousBoACcTBa IPMPHOro Macna Ha TeppuUTopUn
Poccuu B pa3Hbie rogbl. OTMeYeHHbIe Mopdobuonornyeckme ocobeHHOCTH yKpona
M KOopuaHApa No3BONSAIOT NPeAnonoXuTb BO3MOXHOCTb MOMYy4YeHUSA BbICOKOrO ypo-
as NnoaoB Npu UX Bo3gerbiBaHUM CeNbX03NpPoU3BOAUTENSIMU B CyXOCTENHOW 30He
3abankanba. BnepBble B ycnoBusiX cyxocTenHoW 30Hbl 3abaikanbs npoBeaeHbl
noneBble UCCreAOBaHMA NO M3y4YeHUo 3)hpeKTUBHOCTM HEKOTOPbIX arponpuemMoB
BO3JerNblBaHUSI PaiOHMPOBAHHLIX COPTOB YKpona naxy4iero u kopmaHgpa noceBHO-
ro. O606LeHbl pe3ynbTaThl TPexneTHUX uccnepgoBanui (2021-2023 rogbl) No ulyye-
HUIO (pOPMMPOBAHUA YPOXKAMHOCTU NNOAOB PACTEHUN ceMencTBa 30HTUYHbIE C
OZHONMETHUM LIMKNOM pa3BuTUA — ykpona (copta 'puboBckui, JlecHoropoackui) m
kopuaHgpa (copt Kapn63) B Hanbonee 3acyLnmBon NOYBEHHO-KNUMaTUYECKOW 30HEe
3abankanbsa. BbisiBneHo, 4To Tennoobecne4yeHHOCTbL BereTayMoOHHOro nepuopaa
BnuseT Ha dopMUpoBaHMe ypoxas NnoAoB uccrnegyemMbix KynbTyp. Hanbonblwas
YypPOXalHOCTb NIOAOB MorfyyeHa y ykpona copTta [puboBCKuIA Npu cpegHeM cpoke
nocesa, y coprta JlecHoropoacku — npu paHHem noceBe. [pu 3atom copt
FpuboBCcKkuUi NpeBoCXoAUT NO ypoxalHocTu copT JlecHoropoackuii. CopT KopuaHa-
pa Kapn63 makcumanbHy0 ypoXXanHOCTb NnogoB o6ecnevynBan npu No3gHeM Cpoke
noceBa BO Bce rogbl uccregoBaHuii. B uenom, nouBeHHo-knumaTmyeckue ycrioBus
CyxocTenHon 30Hbl 3abalkanbsi NO3BOMNSAKT MONMY4YUTb YypoxawW NNOAOB yKpona
naxy4ero u KkopumaHgapa NoceBHOro Ha YpoBHe ApYyrux permoHoB Poccuu, 4To onpe-
AensieT NepcrnekTMBHOE pa3BUTME 3(UPOMACIIMYHOIO PacTeHWEBOACTBA B HaLIeM
pervoxe.

adMpomacnuyHblie KynbTypbl, 3(PUpHble Macna, ypoXalHocTb, TennoobecneyeH-
HOCTb

This article describes the history of the industrial development of the essential oil
industry and the prospects for cultivating such essential oil crops as dill and corian-
der, including in the territory of Transbaikalia. Data are provided on the volume of
essential oil production in Russia in different years. The noted morphobiological fea-
tures of dill and coriander suggest the possibility of obtaining a high yield of fruits
when they are cultivated by agricultural producers in the dry steppe zone of
Transbaikalia. For the first time, in the conditions of the dry steppe zone of
Transbaikalia, field research was carried out to study the effectiveness of some agri-
cultural practices for cultivating zoned varieties of dill and coriander. The results of
three years of research (2021-2023) on the formation of fruit yield of plants of the
Umbrella family with a one-year development cycle - dill (Gribovsky, Lesnogorodsky
varieties) and coriander (Karibe variety) in the driest soil-climatic zone of Transbaikalia
are summarized. It was revealed that the heat supply of the growing season affects the
formation of the fruit yield of the studied crops. The highest fruit yield was obtained
from the Gribovsky dill variety at an average sowing time, and from the Lesnogorodsky
variety when sowing early. At the same time, the Gribovsky variety is superior in yield
to the Lesnogorodsky variety. The coriander variety Caribe provided the maximum fruit
yield at a late sowing time in all years of research. In general, the soil and climatic con-
ditions of the dry steppe zone of Transbaikalia make it possible to obtain a harvest of
aromatic dill and coriander at the level of other regions of Russia, which determines
the future development of essential oil crop production in our region.

essential oil crops, essential oils, fragrant dill, coriander, fruit yield, heat supply,
Transbaikalia
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XIX Beke pacTeHus, KoTopble 061aaany CBOMCTBOM

HakanMBaTb B Pas/INYHbIX YacTax (Maoapl, NMUCTbS,
KOPHU 1 T.4.) 3dMpHOE Macno, ctanm HasbiBaTb 3Ppnpo-
MacnnyHbIMU. B 3TOM Xe BeKe 13 3TUX paCTEHWNI Ha4YaloCb
rnonyyeHne B MNPOMbILLISIEHHbIX KONMYecTBax naxy4ymx
BELLECTB, NMpexae BCero, aupHbIX Maces, NpeacTaBsio-
LMX coBOoM cMecu pasnnyHbIX OPraHNYeCKNX COeANHEHWIA:
TepneHoB, CNUPTOB, anbaernaoB, KeToOHOB. CNocoB6HOCTb
BbipabaTbiBaTb Maxyine macna oTMeyeHbl 6onee 4yem y
3000 BMAOOB pacTeHU, OTHOCHALWMXCA K CEeMencTBam
30HTUYHbIE, $ICHOTKOBbIE, PyTOBbIE W  ApP., HO
MPOMbILLNIEHHOE 3HA4YeHVEe MMEKT BO BCEM MUPE OKOJO
200 Bupos [1,2,3].

O6LLen3BecTHbIMAN NpeacTaBuTensaMu adupomMacnny-
HbIX PacCTEHUA C OOHONMETHUM UWKIOM BblipallyBaHUSA
cemMeincTBa 30HTUYHbBIE ABMAKOTCS YKPOM Naxy4ymin U Kopu-
aHap MOCEeBHOM, Tak kak obpa3yemble B HUX 3PUPHbIe
mMacrna MMetoT BbICOKYO BMONOrM4ecKyto LLIeHHOCTb 1 CNpPOoC
[4,5,6].

B CoBetckom Coto3e exerooHo BblpabaTbiBanocb OT
800 oo 1300 T apmpHbIX Macen, cpeau HUX Nyylliee B Mmpe
KopuangpoBoe macno. B 90-x rr. ata oTpacnb npuwina B
ynagok, HO B MOcnegHne OgBa OEeCATUNEeTUS Hadvana BO3-
poxpaTbcs. B HacTosiLee Bpems B cneumnanm3mpoBaHHbIX
xo3ancTeax CeBepHoro Kaekasa, KpbimMa ans npomsBof-
CcTBa 3(MpPHbIX Macen BbipalLMBalOT KopuaHap, naBaHay,
MATY, PO3Y, aHUC, yKpon, 6asunuk, wanden n apyrue Kynb-
Typbl, a Takke B cTpaHax CHIT, B KOTOPOM COCpPenoTO4YEHO
6onee 90% MMPOBOI BbIPAabOTKM KOPWaAHAPOBOro Macna
[7,8,9].

C y4eTOM CNOXMBLUENCHA SKOHOMWYECKOW CUTyauumn B
Poccun Bo3HMKaeT Bonpoc 06 yBenuyeHuu nnowianemn
CeNbX03yroani onas NPOMbILLSIEHHOIO BO3AEe/bIBaHNS 3pu-
pOMaCNNYHbIX Ky/lbTyp, B TOM 4MUCIEe yKpona naxy4ero um
KOpuaHapa noceBHoro, Ans obecneyeHmnss 0Te4eCTBEHHbIM
CbipbeM OTpacnen NULEBOW, JIMKEPOBOLOYHON, KOCMETU-
YeCKOW MPOMBbILLIEHHOCTN U MeauumHbl [10,11].

B sanagHom yact Poccum Ha cerogHsLLHUIA OEeHb Bblpa-
LMBatoT kKopmaHap Ha nnowaan 6onee 100 000 ra, ykpona
— 8000 ra. B 30He yMeEpPEHHOro KmaTa HEKOTOpbIE Ceflb-
CKOXO3SIMCTBEHHbIE MPOU3BOAUTENN KYNbTUBUPYIOT Takme
adupomMacnnyHble KynbTypbl, Kak kKopuaHap, wanden,
6a3unmk, TMUH, aHMUC, Navynu, ykpon, amp. HecmoTps Ha
TO, 4TO 3abalikanbe — HeTPaANLIMOHHbBIN PEernoH Ans Bblpa-
WMBaHUS 9pMPOMaCINYHOIO Cbipbs, OH MMEET O0CTaTo4-
HbIi pecypcHbIi noTeHuuan, 4Tobbl B MPOMbILLIEHHOM
Maclitabe Bo3aenbiBaTb apupomMacinyHble pacTeHus, B
TOM YMC/ie C OOHONETHUM UUKNOM pa3sutua [12, 13].

Haunbonbliee konuyectBo apUPHOro mMacna B pacTe-
HUSX YKpona 1 kopraHapa cooepXnTcs B niogax, MeHblLUe
— B INCTbSIX, CTEONAX 1 NoA3eMHbIX opraHax. Ha o6pa3oBa-
HMe 3dUPHOro Macna B Nogax 3TUX PacTEHUIN OKa3bIBaKOT
B/INSHME pa3nunyHble GakTopbl: METEOYC/iOBUS Bereta-
LIMOHHOIr0O Nepuoaa, AJIMTENbHOCTb CBETOBOIO OHS, Kaye-
CTBO Mo4Bbl 1 T.4. [14,15].

Ha cerogHawHWiA OeHb B rocygapCTBEHHOM pPeecTpe
OXPaHSEMbIX CENEKUMOHHbIX AOCTUXEHU coaepxntca 34
copTa ykpona un 3 copTa KopuaHapa, PeKOMEHO0BAHHbIX
Ons BblpauwyBaHua B BoctouHo-Cnubumpckom pernoHe [16].
Huxe npuBegeHa xapakTepucTuka 2-X paroOHUPOBaHHbIX
COPTOB yKpona, KOTopble MOTeHUMaNbHO MOryT GOpMUpPo-
BaTb BbICOKYID YPOXAMHOCTb B MPOU3BOACTBEHHbIX YCIO-

BUSIX Hambonee TensoobecrneyeHHOM CyXOCTENHOW 30He
3abaiikanbs.

CopT MNpnboBCckuin — paHHecnenoe, ogHoNeTHee pacTte-
Hue. Nepurog OT MNOHbIX BCXOA0B A0 TEXHMYECKOW Creno-
ctn coctasnser 70 gHen. ToBapHas ypoXamHOCTb — 1
kr/m2. CopT OTHOCUTENBHO YCTONYMB K OONE3HSAM, Maso-
TpeboBaTeneH Kk TeMmnepaTypHbIM YC/IOBUSIM NpPU CO3pe-
BaHUM ceMsiH. PacTeHne cnocoOHO BbliAepXMBaTh 3aMo-
po3kn go -3°C, ONTMManbHbIN TeMNepaTypHbI PeXum
HaxoamTca B AmanasoHe ot +15 po +20°C. Posetka
NNCTBEB NPSIMOCTOSYAd, MNCTbS KPyNHble, anuHon 23-32
CM, rnagkuve, TEMHO-3eflIeHble C BOCKOBbIM HaneToM,
NucToBas nnacTuHka cuibHopaccedyeHHada. CouBeTus
KpynHele — gnameTtpomMm 18 — 30 CM, MMEIOT OKPYriyto
dopmMy C  BbINYKAbIMWA  JNy4EBBIMW  OTPOCTKaMMU.
ApOMaTnU4YHOCTb BbiCOkasi. PekomeHOoBaH ANs Bblpallm-
BaHUS, Kak B OTKPbITOM, Tak M 3allULLIEHHOM FpPYHTE.
[MnogoHoOCKT BO BTOPOM NonoBuHe uiong [17,18].

CopT JlecHoropoackuii — cpegHecrnenoe, 0gHONETHee,
BbICOKOPOCNOEe pacTteHue. MNeprog oT MacCOBbIX BCXOO0B
[0 TexHnyeckom cnenoctu — 80 gHeln. ToBapHas ypoxamn-
HOCTb Ha 3eneHb — 1,4-2,0 Kr/m?, B TEXHUYECKOW CMeno-
ctn - 5,5 kr/m2. Ykpon nmeeT 00 Nty 60KOBbIX BETOK Nep-
BOro nopsgka. Yepes mecsy, nocne nosiBfieHnst BCXOO0B
dopMUpyeTca TEMHO-U3YMPYOHbIE, KPYMHbIE MU apomart-
Hble nucTba. CouBeTus — auameTpom 20 — 28 cM, MHOro-
nyyeBble. PacTteHne xapakTepusyeTcs UMMYHUTETOM K
rpubkoBbIM 3aboneBaHuaM. LLeHHOCTb copTa: onpefne-
ngeT Bbicokasi 06NMCTBEHHOCTb PacTeHUN U ANUTeNbHas
COXPaHHOCTb  XO39WCTBEHHOW rogHocTu. [na gaHHOro
copTa xapakTepHa MOPO30CTOMKOCTb, 3aCyXOyCTOW4Yu-
BOCTb, MO3TOMY €ro BbipallMBalOT KaK B FOXHbIX panoHax,
Tak U Ha TEPPUTOPUM C HEYCTOWMYMBBLIM KIIMMATOM.
[MnopoHOCKT BO BTOPOW NONOBUHE MioNng. B cBeXnx NnucTb-
fX yKporna cofepxartcsl caxap, ackopOuHoOBasi KMUCOTa,
KapoTVH, MUHEeparnbHble Conn 1 okono 14% cyxoro Belue-
ctea [17,18].

Huxe npuBepneHa xapakTepucTmka parioOHMPOBAHHOMO
copTa kopuaHapa, Mopdobnonornyeckne xapakTepucTu-
KN KOTOPOro NMO3BOMSIOT NPEANONOXNTb, YTO NMPu BO3Oe-
NbIBAHUN B OXHOW CYyXOCTErnHom 30He 3abalikanbsg OH
crnocobeH cdhopMmnpoBaTh BbICOKUIA ypoxKal NnoaoB.

CopTt Kapnbs — nosaHecnenoe, oagHoNIeTHeEE pacTeHme.
BbiBegeH ronnaHackom cemeHoBogyeckom ¢pupmon Bejo
Zaden. C 2006 rona copt BxoauT B [ocpeecTtp. Obnapaet
NPSMOCTOSYMM CTebnem cpenHei BbiCOThI, CUSIbHOpPacce-
YEHHOW PO3ETKOWM NUCTbEB C APKO BbIPAXXEHHOW 3€1EHOM
oKpackoii. JInctoBas nnacTuHka rnaakas, HexHas, cnabo-
MOpPLUMHUCTasA. 3eneHb MOXHO cobupartb yepe3 40-45
[Hel nocne nosiBNeHns BCXo40B 1 YyNoTPebnaTh B CBEXEM
Buae. YpoxanmHocTtb gocturaet 1,5 kr/m2. INnogoHocuT BO
BTOPOV NONOBUHE UtoNd. B HacTosiLLEee BpeMS BbISIBNIEHHbIX
HeOOoCTaTkoB Yy [AAaHHOro copTta HeT. Ero OCHOBHble
LOCTOMHCTBA: BbICOKasi YPOXaMHOCTb 3€/IeHN U MNOAOB,
M3bICKaHHbI BKYC 3€/1EHU, HEMOBTOPMMbIN 3arnax, Xoi040-
CTOWMKOCTb, TONEPaHTHOCTb K 3aboneBaHuUsM, Xopollas
TpaHcnopTabenbHOCTb, ANMUTENbHLIN Mepuon XpaHeHus
nnopos [19,20,21].

Takum 06pa3oM, U3yyeHne BIUSHUS Cpoka Mnocesa Ha
YPOXaMHOCTb MJIOAOB yKpona naxyyero m kopuaHgpa
MOCEBHOr0 HBNSIETCH akTyaslbHbIM W MNEepPCMNeKTUBHbIM
HanpaBneHneM ans pa3BuUTuSa 0Tpacsim aGrupomMacinyHoro
pacTeHMeBOACTBa B CTpaHe, B TOM yMcne, 1 B 3abaiikanbe.



MeToauka uccnenoBaHui

BriepBble B yCNOBUSIX CYXOCTEMNMHOM 30HblI 3abalikanbs
NpoOBefEHbl 3KCNepUMeHTasbHble (MoneBble) UccnenoBa-
HUS NO M3y4eHNo 9PDEKTUBHOCTN HEKOTOPbLIX arponpue-
MOB BO3[€/IbIBAHNS PaNOHUPOBAHHbIX COPTOB Yykpona
rnaxyyero v kopvaHgpa nocesHoro. OnpegeneHo BAnsHue
CpoOKa nocesa (paHHUI, cpegHuii, No3aHun) Ha GopPMUPO-
BaHMe ypoxas AaHHbIX 3ONPOMACNYHBIX KYNbTYP, a Takke
Ha HAKOMEHME N XMMNYECKMIN COCTaB 3DUPHbBIX Macer.

MoneBble nccnepoBanus nposognnncs B 2021-2023 rr.
Ha OMnbITHOM y4yacTke B cene HwxHun CaaHTtyin
Tapbararaiickoro pamoHa, pacrofioXeHHOM Ha TeppuTo-
pun KOXHOM cyxocTenHon 30Hbl. OObekTaMmn uccneasoBa-
HUN 9BNANCA yKpon naxyyduin (A. graveolens) v kopuaHpp
nocesHon (C. Sativum). CemeHa No NOCEBHbIM Ka4yeCcTBam
cootBetcTBOBanM NOCT 32592-2013 CemeHa OBOLLHbIX,
©axyeBblX KynbTyp, KOPMOBbIX KOPHEMI0A40B U KOPMOBOWA
kanycTtbl. COpTOBbIE 1 NOCEBHbLIE KayecTBa. OOLLME TEXHU-
yeckune ycnosusl.

[na nposBeneHns nccnenoBaHuii 6bin 3an10XeH NoneBon
OBYX(aKTOPHbIN ONbIT N0 cxeme: dpakTop A — yKpon, copTta
— [puboBckunin, J1eCHOropoackuii; KopuaHap - COpT
Kapnbe; ¢paktop b - cpok nocesa: paHHuii — 16.05, cpen-
Hu — 23.05, nosgnuim — 30.05.

Puc. 1. PacTteHus ykpona c onbITHOro y4yactka
(copTt JlecHoropoackui)

Fig. 1. Dill plants from the experimental plot
(variety Lesnogorodsky)

MoneBoi onbIT 3a510KEH B 4-X KPAaTHOM NOBTOPHOCTU B 3
cpoka nocesa. PasmelleHne ensHOK cuMctemaTnyeckoe,
B 04MH gpyc. OnbIT 3aM0XEH C NCNOMb30BaHMEM MeToAa
pacuienneHHbix aensHok [10]. KonunyecTtBo aensiHok — 36,
obuwasa nnowanp aenaHkm — 1,52 m2 (1,9 x0,8 M), y4eTHaa —
1m2 (1 x1m).

[Mo4Ba ONbLITHOrO y4acTka — cepasi IeCHas Heonoa30/1eH-
Hasi. KMCNOTHOCTb MO4YBbLI OMbLITHOrO yyacTka OsmM3ka B
MOBEPXHOCTHOM CJO€ K HENTpanbHOM cpene. B ropnsoHTe
AlMAX copepxaHue rymyca OTMe4YaeTCd Ha YpPOBHe
3,18-3,25%. CopepxaHune nogsmxkHoro ¢docdopa u
O0OMEHHOro Kanms XxapakTepusyeTcsl CpefHUM YPOBHEM
obecrnevyeHHOCTW. B uenom, AaHHbIA TUM MO4YBbI MOXET
MCMNONb30BaTbCA A5 BblpalMBaHUS 3DUPOMACTNYHBIX
KynbTyp, B TOM YMCe, YKpona 1u kopnangpa.

MeTeoycnosuss B TeyeHMe BeretauyoHHOro nepuona
ABNAIOTCA OOHMM K3 (AKTOPOB, BAUSIIOLLMX HA ypoXain-
HOCTb 9DMPOMACINYHbIX KyNbTyp. [pOoayKTMBHOCTbL pacTe-
HUA 3aBMCUT OT LLESIOro KOMIMekca MeTeoposiorm4yeckmx
YC/I0BUIA, KOTOPbIE OCHOBAaHbI HA TEMMEPATYPHOM peXnmMe
1 KonmyecTBe aTMocdepHbIX 0caakoB. BaxHoe 3HavyeHne
nMmeeT TennoobecnevyeHHOCTb, KoTopas perynampyet

MHTEHCMBHOCTb ¢)VI3VIOJ'IOFO—6VIOXVIMVI‘-I€CKVI€ npoueccos B
pacTnTenbHOM OpraHn3Me.

o 4B F ]
I 2 s

Puc. 2. Pactenuns kopuaHapa

C onbITHOro y4yactka (copt Kapun63)
Fig. 2. Coriander plants from

the experimental plot (Karibe variety)

Puc. 3. OnbITHBIV y4acTOK rnocse nocesa (30.05.2021 r.) u B pa3y uyseteHus pacteHmi (21.09.2021r.)
Fig. 3. Experimental plot after sowing (05/30/2021) and during the flowering phase of plants (09/21/2021)



MeTeoycnoBusa BereTaymoHHOro nepuoga B ronbl
npoBeAeHNs NOJIEBLIX ONbITOB NPpUBEeAEHbI B Tabnuue 1.

MpuBegeHHbIe AaHHbIE MO TEMMNEPATYPHOMY PEXUMY
B 2021-2023 ropab cBMAETENLCTBYIOT, B LLE/IOM, O Ona-
ronpuUAaTHbBIX YCNIOBUAX ON9 pocTa U pa3BUTUS naydae-
MbIX KynbTyp. B mae 2021 roga Habnioganocb CHuMxXe-
HMe Temnepartypsbl Ha 2,5°C Mo cpaBHEHUIO CO CpeagHEM-
HOroneTHUMKM gaHHbiMK. B 2022 roay BeisBneHa obpat-
Hag TEHAEHUWUs, a UMEHHO MOBbILLEHNE CpedHeEMEeCHY-
HOI TemnepaTtypbl B Mae Ha 1,9°C. B 2023 rogy temne-
paTypa BO3ayxa OT/INYAETCH MOHUXEHHBIMU 3HAYEHUS-
MW B CPABHEHUU CO CPEAHEMHOrONETHUMW OAHHBIMU —
Ha 0,8°C. B paHHbIi nmepuog TemnepaTtypa atmocdep-
HOro BO3ayxa fABNFeTCsd OCTAaTOYHO BaXHbIM METEO0No-
KasaTesieM, Tak kak B Mae GOpMUPYIOTCS BCXOObl YKPO-
na u kopuaHgpa.

MioHb 2021-2023 ropooB xapakTepudyeTcsd Takxke
HE3HaYUTENIbHBIMU N3MEHEHUSMW MO OTHOLLUEHUIO K Cpea-
HEMHOrONIETHUM NOKa3aHMaM TemMnepaTtypbl. Tak, B NOHE
2021 rpna oTMeyaeTcs NOHUXeHWe TemnepaTtypbl Ha
1,4°C, B 2022 roga — Haob6opoT, nosbilieHne Ha 0,6°C. B
nioHe 2023 ropa cpegHemecsa4yHas TemnepaTtypa npakTu-
Yeckn COOTBETCTBOBasIa CPEAHEMHOIONIETHUMN OaHHbIMM

— pasnuya coctasnana Bcero 0,1°C, 4TOo, B UENOM, HE
MOBNUANO Ha WU3MeHeHne GU3N0Ioro-6MoOXMMNYECcKNX
MPOLLECCOB B PACTEHMSIX.

Temnepatypa Bo3ayxa B none 2021-2022 ronos xapak-
TepmaoBanacb MOHMXEHHBbIMW 3HAYEHUSMW B CPaBHEHUN
CO CpeaHEeMHOrofIeTHMMM gaHHbiMm — Ha 0,8°C n Ha 1,1°C,
cooTBeTCcTBEHHO. B 2023 roay, HaobopoT, TemnepaTypa
Bo3ayxa 6bina Bolwwe Ha 0,7°C. 9TK n3amMeHeHNs OblNn Hecy-
LLECTBEHHbIMM OJ151 POCTa U Pa3BUTUSA N3yHaeMbIX KYJbTYp.

TemnepaTypHbIi PEXUM B aBrycTe XapakrepusoBascs
6onee cyuLeCcTBEHHbIMU N3MEHEHUSMUN MO CPaBHEHWUIO CO
cpegHeMHoroneTHen Hopmon. Tak, B aBrycte 2021-2023
rofoB cpefHemecsyHas TemnepaTtypa Obila HUXe Ha
1,1°C, 2,1°C n 0,5°C, cooTtBeTCcTBEHHO. OgHaKo, B LENIOM,
Takrue N3MEeHEHUNS He NOBNUSIN HEraTUBHO Ha POCT U pas-
BUTME yKpona 1 kopuaHgpa.

M3 BbllLENpUBEAEHHbIX AAHHbLIX MOXHO CAEeNaTb BbIBOA
O TOM, YTO TEMJIOBOW PEXMM BEreTaumMoHHOro nepuoga
06eux KynbTyp B roabl UccnenoBaHuii Obin yaooBneTBoOpu-
TenbHbIM. Mpy 3TOM, HaMboNbLIAA TENI00H6ECNEYEHHOCTb
Habnoaganack B 2023 roay, Tak kKak cpeaHemMecsyHas Tem-
nepaTtypa Oblna Bbille cpeaHeMHoronetHer Ha 3,1°C
(Tabn. 1).

Tabnuya 1. Temnepamypa eo3dyxa e ee2emayuoHHbIl nepuod 2021-2023 20doe (MemeocmaHyusi 2. YnaH-Yo3)
Table 1. Air temperature during the growing season 2021-2023 (weather station in Ulan-Ude)

TemnepaTtypa no mecsiuam

Hekapa Fop > (tv-vm)
Vv VII VIl
| 5,9 15,6 20,2 16,4 58,1
1 10,1 14,6 19,1 20,6 64,4
2021
1 9,2 19,3 20,0 16,2 64,7
CpepnHee 8,4 16,5 19,8 17,7 62,4
| 10,0 13,1 21,2 18,3 62,6
1 13,4 20,1 20,1 16,4 70
2022
1 14,8 22,2 17,5 12,5 67
CpeaHee 12,8 18,5 19,5 15,6 66,4
| 9,2 17,0 19,2 19,7 65,1
1 7,3 16,9 23,2 17,8 65,2
2023
1 13,9 19,5 21,6 19,1 741
CpepnHee 10,1 17,8 21,3 18,3 67,5
CpeaHeMHoroneTHue 10,9 17,9 20,6 18,8 64,4



Tabnuya 2. Konuyecmeo ammocgepHbIx ocadkoe (MemeocmaHyuu 2. YnaH-yYo3)
Table 2. Amount of precipitation (weather stations in Ulan-Ude)

KonuyecTBo ocagkoB no mecsuam

Oekapna Fopn > (OcapkuV-VIIl)
Vv Vil Vil
I 22,9 243 30,9 26,0
Il 1,3 15,4 73,8 26,9
2021 226,4
n 16,9 9,4 1,0
Cymma 411 46,3 114,1 53,9
| 6,1 31,2 45 5,0
Il 2,5 6,5 0,7
2022 127,7
n 34 15,0 45,1 17,5
Cymma 12,0 46,4 56,1 23,2
| 2,1 28,5 81,4
Il 10,2 20,0 12,1 25,0
2023 203,9
n 44 7,2 2,0
Cymma 16,7 31,0 47,8 108,4
CpeaHeMHoroneTHue 18,0 34,0 64,0 63,0 177,0

KonnyectBo ocagkoB 3a BereTauMOHHbIN nepuon u
Mx pacnpegeneHune no gekagam (tabn. 2) o4eHb BaXHO
A9 HOpMaNlbHOro pocTa M pa3BuUTUS yKkpora naxyyero
1 KopuaHapa noceBHoro. OHU Takxe BAMSAIOT Ha KON~
4YEeCTBO BereTauMOHHbIX MOJIMBOB MPU BblipallMBaHNMN
KynbTyp. B Tabnuue 2 npeactaBneHbl AaHHble Mo
3TOMY MokasaTesito MeTeocTaHuuu r. Ynan-yna.

KonnyecTBOo BbiNagamoLlmMx 0CagkoB B rogbl uccne-
O0OBaHUN CYLWECTBEHHO pasfnyanocb. Tak, B Mae —
uione 2021 roga oHW GbININ Bbile HOPMbI, B aBrycTe —
HuXe Hopmbl. B 2022 rogy ocankoB BbiMasno MeHblLUe
CpeaHEeMHOroneTHUX AaHHbIX TONbKO B Mae — Ha 6,0
MM. B nioHe ux 6bino 12,4, utone — 7,9, aBrycte — 39,8
MM. B BeretaumoHHoM nepuone 2023 ropa konuye-
CTBO aTmMocdepHbIX 0CagkoOB B Mae, UKOHe, uone B
CpPaBHEHUW C HOPMOW BbINno Huxe Ha 1,3 MM, 3,0 MM 1
16,2 MM, COOTBETCTBEHHO. PekopaoHasa ectecTBeHHas
Bnaroob6ecneyeHHOCTb NOYBbl HabAganach B aBrycte
3a cyeT Oonee yvacTblx goxaen (Ha 172% 6Gonbue
HOpMbl). Hanbonbliee KONMYECTBO 0CAAKOB BbiNano B
2021 rony (226,4 mm), HaumeHbliee — B 2022 roay
(127,7 mm).

B uenom, Bnaroob6ecne4yeHHOCTb BereTauMOHHOro
rnepuoaa ykpona n kopnaHapa 6bina 6onee 6naronpu-
ATHOM B nepBoi nonoBuHe 2021 roga n 2022 roga n Bo
BTOpoOI nonoBuHe 2023 roga. C yyeToM BbiNagatoLmx
0CaakoB KOJIMYECTBO MOJIMBOB Ha OMbITHOM y4yacTKe 3a
3 ropna uccnenoBaHuii 66110 6onblie B 2022 rony.

Takum o0O6pas3omM, MeTeoponormyeckne ycrnoBusi Ha
TEPPUTOPUM OMNBLITHOTO yd4acTka B ¢. HuxHum CaaHTtyn,
B UenoMm, 6binn 6naronpuaTHbIMU ANS BO3aeNbiBaHUS
yKpona v KopunaHgpa.

YpPOoXanHOCTb CefibCKOXO3ANCTBEHHbLIX KYNbTYp SABNSET-
CSl MHTerpasbHbIM nokasaTtenem, npu nOMOLLM KOTOPOro
BbINOJIHAETCS OLEHKa XO39MCTBEHHbLIX U BGUONOrMYecKnx
CBOWCTB pacTteHui. Ypoxan nnogoB pacTeHu namepsanm
cpasy nocne cpesa 30HTUKOB C YY4EeTHOM aensHkn (1 m?).
[anee Bpy4yHyIO cCeMeHa BbIAENANNCb N3 30HTUKA W B3Be-
LWmMBanuChb Ha nabopaTopHbIx Becax. B Tabnuvue 3 npuee-
OEeHbl JaHHble MO YPOXAMHOCTM NNOLAOB M3yYaeMbIX Kyslb-
Typ B roabl uccnenoBaHnii (2021-2023 roabl).

B 2021 roaoy Hanbonbluas macca nioaoB Yy copTa yKpo-
na MpuboBCcKniA Oblnia NP paHHeEM cpoke nocesa — 146
r/m2, HaMMeHbLLEN — Npu no3gHem — 99 r/m2. B 2022 rony
MakCuUMarsbHas ypoXarnHOCTb MI00B OTMEYeHa npu cpen-
HeM cpoke nocesa — 108 r/m2. B 2023 roay HanbonbLLNiA
ypoxain nnomoB obecrnedynn paHHuUn cpok nocesa — 117
r/M2, HaMMeHbLUINA — Nno3aHuii — 104 r/m?2. B cpegHem 3a 3
roga HambonblIyld Maccy naoAoB ykpon [pubOBCKMIA
chopmmpoBan npu cpegHeM cpoke noceesa —126 r/m? nnm
12,6 u/ra (ta6n. 3).

M3 paHHbIX Tabnuubl 3 BWMAHO, 4TO Yy copTa ykpona
NecHoropoackuii B 2021 roay, Hanbonbllas macca nno-
noB 6bina npu paHHem cpoke nocesa — 109 r/m?, a npwu
cpeaHeM 1 No3aHEM — YPOXaMHOCTb oanHakoBas — 98 r/m2.
B 2022 roaoy makcmmanbHas ypoXarnHOCTb Nji040B BbisBNe-
Ha TakxXe npu paHHeM cpoke nocesa — 119 r/m2. B 2023
rody paHHWA cpok noceBa crnocobcTBoBan GopmMMpoBa-
HUIO HambonbLIel ypoxanHOoCTM nnoaoB ykporna — 111
r/m2. Mpu no3gHem cpoke oHa coctaBuna — 101 r/m2. B
Lenom, pesynbtaThl 3a 3 roga nokasbiBatoT, 4TO Hanbosb-
was Macca naogoB AaHHOro copTa ykpona ¢popmMmpyeTtcs
npu paHHem nocese — 113 r/M?, a cpegHnini 1 NO3AHUN



Tabnuya 3. YpoxaliHocmsb niodoe ykpona copmose 'puboeckul, JlecHozopodckuli u kopuaHdpa Kapu6a, e/m*
Table 3. Fruit yield of dill varieties Gribovsky, Lesnogorodsky and coriander Caribe, g/m*

BapuaHTbl
onbiTa (CPok Copt 2021 rog 2022 rop
nocesa)

F'pnboBCckun 146 103
PaHHuM JlecHoropoackum 109 119
Kapu63 95 85
HCP g5 25,2 16,8
F'puboBCckUMn 128 135
CpegHun JlecHoropoackum 98 108
Kapu6a 113 92
HCP ¢ 5 171 21,7
FpnboBCKUI 99 100
Mo3aHumn JlecHoropopackum 98 107
Kapu63 117 96
HCP ¢ 5 131 71

CpPOKM MOCeBa MPaAKTUYECKM OAVHAKOBO BULAIOT Ha ypo-
KaMHOCTb KyNbTYpbl.

JaHHble Tabnmupl 3 nokasbiBaloT, YTO HanbonbLuasa ypo-
XarHOCTb NoaoB kopuanapa B 2021 roay 6bina npun No3a-
HeM cpoke nocesa — 117 r/m2. AHanorn4Ho 6ui10 n B 2022
rogy —96 r/m2un B 2023 rogy — 99 r/m2. 1o TpexneTHM AaH-
HbIM BWUAHO, 4YTO NO3AHWIM CPOK NOCEBA CNOCOOCTBYET yBe-
NMYEHUIO MaCCbl NNOA0B C eanHuMubl miowaaun (104 r/m?)
Mo CpaBHEHMIO C paHHUM (91,3 r/m?).

Martematnyeckn 0OKa3bIBAETCS NPU PaHHEM MOCEBE B
2021 roay, npeumyLlecTBo copta [pnboBckuin Haa copTa-
Mn JlecHoropoackmn n Kapn6a, B 2022 rogy — copToB
Mpnboscknii 1 JlecHoropoackuii Hag, coptom Kapunbs, B
2023 roay — copTtoB 'pnboBCkUiA 1 JlIeCHOropoackuii Hag,
copTtom Kapunba, Tak Kak pasnuumsa mexny HumMm 6onblue
BenninHbl HCPg 5.

Mpwn cpepHem cpoke nocesa B 2021 rogy CyuLleCTBEH-
Hble pasnuunsa 6binn Mexay coptamu pMOOBCKUMA W
NecHoropopackuii. B 2022 rogy copT NpnboBCckuiA NpeB30-
wen no ypoXxarmHoCTu octanbHble 2 copta. B 2023 roay
Habnganochb NPenMyLLLECTBO yKkpona copTa MprnboBckuii
Hag copTom Kapnba.

LvcnepCcnoHHbIn aHannu3 MnONy4EHHbIX PEe3ynbTaToB
rnokasar, 4T0o N034HWNI CPOK NOCeBa NccnenyemMblx KynbTyp
B 2021 rogy cnocob6CTBOBan CyLLECTBEHHOW npubaBke
ypoxasi KopuaHgpa no cpaBHEHWIO C oboumMKm copTamu
ykpona. Mexay coptamm ykpona CyLeCTBEHHbIX PA3/INYMiA
He Obno. B 2022 rogy matemaTtunyeckym [oKa3bliBaeTcs
TONbKO pasnuyne Mexay CopTomM ykpona JIecHOropoackmi
n coptom kopuaHgpa Kapuba. B 2023 rogy copt
P1OOBCKNI CYLLECTBEHHO MPEB3OLUEN MO YPOXAAHOCTHU
ocTanbHble 2 copTa.

CpeaHAs ypoxanHoOCTb

3a 3 roga
2023 rop
g Wra KOﬁTol/;OI:“O

117 122 12,2 100
111 113 11,3 92,6
94 91,3 9,1 74,8
15,5

115 126 12,6 100
104 103 10,3 81,8
96 100,3 10,3 79,6
16,1

104 101 10,1 100
101 102 10,2 100,9
99 104 10,4 104
4,2

Takum 06pa3om, pasHble METEOYCIIOBUSI BEre€TaLUMOHHOMO
nepuoaa pacTeHuin ykpora naxyyero 1 kopuaHgpa noceBHOro
2021-2023 roooB He MOBUASNN 3HAYUTENBHO Ha Pasnnyng B
YPOXaliHOCTW NI0AOB BCEX 3-X M3y4aeMblx copToB. CopT yKpo-
na Mpmnbosckuii B cpeaHem 3a 3 roga cpopmmpoan donee
BbICOKYIO YPOXaWMHOCTb MAI0O0B MO CPaBHEHUIO C OPYrMMMU
copTamu Npy paHHeEM M cpedHeM cpokax nocesa. [1osgHuin
MOCEB CYLLECTBEHHO HE MOBAUSA/ HA PasnMyng No OaHHOMY
rnokasarternto.

1. ArpomeTeoponormyeckre yCcnoBus B rogbl UCcnenoBa-
HUM (2021-2023 roabl) n3y4aembix COPTOB YKPOMa 1 KOpUaHa-
pa 6binKn, B LENOM, YAOBNETBOPUTENbHLIMW A/1S BblpallMBa-
HUS JAHHbIX KYNbTYp.

2. Copt ykpona [pmnboBckuin dopmupyeT HanmbOosbLLIYIO
YPOXarHOCTb N0A0B B OMNbITE NPU CPEAHEM CPOKE NoceBa —
12,6 u/ra. MNo3gHuin cpok noceBa CNOCOOCTBYET CHUXKEHMIO
ypoxarnHocTu Ha 24,7%.

3. CopT ykpona JIecHOropoACcKuin Npu paHHeM Cpoke noce-
Ba 0becrneyrBaeT 60see BbICOKY ypoxaliHoCTb nnoaos (11,3
L/ra) no cpaBHeHuto co cpegHum (10,3 u/ra) n nosgHum (10,2
u/ra) cpokamm.

4. CopT kopuraHapa Kaprn6a popmMmpyeT HanbosbLLYHO Ypo-
xarnmHocTb (10,3-10,4 u/ra) npu cpegHeM 1 NO3gHEM CpPoKax
noceBsa, HauMeHbLUyo (9,1 u/ra) — nNpm paHHem Nnocese.

5. MNMo4BeHHO-KIMMaTNYECKNE YCINOBUSA CYXOCTENMHOWM 30HbI
3abaiikanbs MO3BONSIOT MOAYYUTb YPOXan MAOAOB yKpona
rnaxyyero v kopviangpa noCeBHOro Ha YPOBHE YPOXaiHOCTU B
Opyrux pervoHax Poccum, 4To MOXeT crnocobcTBOBaTb, B
LLeNIoM, pPasBUTUIO NIEKAPCTBEHHOrO pPacTeHMEBOACTBA B
Bypsitumn n 3abarikanbckom Kpae.
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YpoxXalHOCTb CeNnbCKOXO3ANCTBEHHLIX KYNbTyp onpepensieTc BbIOOPOM COPTOB,
nocago4HbIM MaTepuarnom, onTMMarbHbLIM CPOKOM MoceBa U NOcCagku B 3aBUCUMO-
CTM OT KNMMaTU4ECKUX YCITOBUIN PermoHa, NpuMeHeHneM opraHu4eckux 1 MuHeparb-
HbIX yao6peHui n npuemamm yxoaa. lMocagoyHbin matepuan urpaet BaxHyto posb B
oCTe U pa3sBUTUM NyKa penyaToro u oopmMupoBaHUM ypoxxahHocTu. Jlyk ouyeHb Tpe-
oBaTefieH K MUTaHWIo, 3TO CBA3aHO C MPOAOIIKMTENIbHOCTLIO BereTaumoHHOro
nepvoaa, TemnaMu pocta U NI0Xo Pa3sBMTON KOPHEBOW CMCTEMHOW. [ins nony4vyeHus
BbICOKAX U Ka4yeCTBEHHbIX ypoxaeB Jfiyka HeoO0XxoauMMo npuMeHeHue yaobGpeHui B
poctynHou ¢opme. BogopacTBopuMble KOMMMEKCHbIE MUHeparibHble yA0OpeHui
6LICTPO U PaBHOMEPHO NPOHUKAIOT Briyob. YO00peHUs yny4lwaloT pocT 1 pasButue
pacTeHun, perynupys npoueccbl NUTaHWA, NOBbLIWAIOT YPOXAMHOCTL U KauyecTBO
nonyvyaemMou npogaykuuu. B pesynbtate MHOroneTtHux uccnegoBaHuM Oblno ycTa-
HOBJIEHO, YTO ONTUMU3AUUA MUHEPanbLHOro NUTaHWA NyKa 3a c4YeT NpUMeHeHUs
yno6peHuii B akTUBHOM (gopme obecneynBaeT cyLecTBeHHOe yBerimyeHne ypoxan-
HOCTM nyka penyatoro. CpaBHUTeNbHasA OUEHKa NPOAYKTUBHOCTM JlyKa penyaTtoro
npu BbIpalWMBaHUK M3 CeBKa pa3HbIX hpakummu ¢ NpUMeHeHneM BOAOPaCTBOPUMbIX
KOMMNIEKCHbIX MUHepanbHbIX yAoOpeHUMM B ycrnoBusix Yamyptckon Pecny6nuku
Maro U3yYeHbl. .
Llenb nccnepoBaHuii: coOBepLUEHCTBOBaHME TEXHONMOMK Bo3ae-
NbIBaHWA JNyKa pen4yaToro B 3aBMCMMOCTU OT ¢hpakumy ceBKa U NOOKOPMOK Bogopa-
CTBOPVMbIMU KOMMIEKCHLIMU MUHepanbHbIMU yaobpeHnamu. B 2020-2021 ropax Ha
Jv1|yKe penyatom copta LUtyTTraprep PuseH Oblnu nposeadeHbl MccneaosaHus B M.
Tanmac 3aBbSAJNIOBCKOro pavioHa YamypTckow Pecnybnuku no usyyveHuo AencTBusi
noakopmok ynoopeHusmu AkBapuH v PacTBOpuH npu uMcnonb3oBaHUU Ans Nocagku
pa3HbIx hpakumin ceBka. MccnegoBaHusa npoBeAeHbl N0 OOLWENPUHATLIM METOAMUKaM.
B YamypTtckon Pecny6nvke onTumanbsHouW Ansi nocagku
nyka penyvartoro LLTyTTrapTeH PuseH saBnsieTcA cpegHAs U KpynHas ¢pakums ceBka u
BbISIB/IEHO NOMOXMTENbHOE BNUAHUE BOAOPACTBOPUMbIX KOMMIEKCHLIX MUHeparnbHbIX
yno6peHuih AkBapuH u PacTBopyH Ha ypoxalHOCTb U eé CTPYKTypy. OaHaKo 3KOHOMU-
Yecku Oonee BbIrOAHO NPU BbIpaWMBaHUM JlyKa pPenyaTroro MCMosib3oBaTb MENKyH
chpakumio ceBka.

yAobpeHus, OTKpbITLIN FPYHT, YAMypTCKas Pecny6nuka

The productivity of agricultural crops is determined by the choice of varieties,
planting material, the optimal time of sowing and planting depending on the cli-
matic conditions of the region, the use of organic and mineral fertilizers, and care
methods. Planting material plays an important role in the growth and develop-
ment of onions and the formation of yield. Onions are very demanding in terms of
nutrition, this is due to the length of the growing season, growth rates and poor-
ly developed root system. To obtain high and high-quality onion yields, it is nec-
essary to use fertilizers in an accessible form.
Water-soluble complex mineral fertilizers quickly and evenly
the soil. Fertilizers improve the growth and development of plants, regu
nutrition processes, increase the yield and quality of the resulting products.
As a result of many years of research, it was found that optimizing the mineral
nutrition of onjons through the use of fertilizers in active form provides a signifi-
cant increase in the yield of onions.

A comparative assessment of the productivity of onions when grown from sets of
different fractions using water-soluble complex mineral fertilizers in the condi-
tions of the Udmurt Republic has been little studied.

The purpose of the research: to improve the technologx
of cultivating onions depending on the fraction of the set and fertilizing wi
water-soluble complex mineral fertilizers.

In 2020-2021 On onions of the Stuttgarter Riesen variety, a two-factor experiment
was carried out to study the effect of fertilizing with Aquarin and Rastvorin fertil-
izers when using different fractions of sets for planting. The studies were carried
out using generally accepted methods.

i : 1. In the Udmurt Republic, the optimal for planting
Stuttgarten Riesen onions is the medium and large fraction of the set, and the
positive effect of water-soluble complex mineral fertilizers Aquarin and Rastvorin
on the yield and its structure has been revealed. However, it Is more economical-
ly profitable to use the fine fraction of sets when growing onions.

enetrate dee? {nto
ating

fertilizers, open ground, Udmurt Republic
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YK penyartbii cyMTaeTcsl OAHOMN U3 APEBHUX OBOLL-

HbIX KYNbTyp, LEHUTCH 3a cneunduyecknii BKycC,
apomar, iekapCTBEHHbIE CBONCTBA, ABNSETCH HE3aMeHU-
MbIM MPOAYKTOM MOYTM BO BCEX KyXHAX Mupa. B nuwy
MCMNONb3YIT BCE 4aCTW pacTeHUs, U NYKOBULbI, N 3ene-
Hble NUCTbsA-NepPo. JIyK coaepXnT GUTOHUMObI, BUTAMUHbI
rpynnsl A, B, C, PP, MnHepanbHble BewecTBa, opraHmye-
ckme KucnoThl, adupHele macna. OH ynoTpebnserca B
MyLLY B CBEXEM BUAE B canartax, Npu N3roToBAEHUN rops-
ynx 61104, B KOHCEPBHOM MNpousBoAacTBe. JIyk Bblpalyu-
BaloOT 4N Pa3/INYHbIX LEenen, B CBA3U C YeM CyLLEeCTBYET
©0/1bLLIOEe KONMYECTBO PasfINYHbIX CanaTHbIX COPTOB, COp-
TOB 4191 KOHCEPBUPOBAHNS, 4151 3aMOPO3KM, A5 CYLUKA U
T.4., KOTOPbIE OT/IMHAIOTCA PasMepoM NyKoBULbl, dop-
MO, LLBETOM, CTEMEHbIO XIy4ecTn, COAeP>XKaHNEM CyXOro
BewecTea [1-5].

B Poccun noceBHble naowaan nog penyatbiM JIyKOM
cHuaunucb ¢ 99 Teic. ra B 2000 rogy Ao 56 Teic. ra B 2021
rogy. Banosblii cbop 3a nocnegHue nNsatb neT 6bin B Npe-
nenax 1609-1994 Twic. T [6]. B 3aBUCUMOCTK OT KNnumaTtu-
YeCkMX YCMOBUIM NyK penyaTblii BbipalLMBaloT pa3anyHbl-
Mn cnocobamun. B Yamyptckon Pecnybnuke Hanbonee
pacnpocTpaHeHHbIM CNOCOOOM SBNSETCS BblpallnBaHue
yKa penkun n3 ceska. YpoXamHOCTb Jlyka 3aBUCUT OT MHO-
rnx ¢akTopoB, OQHMM U3 KOTOPbIX ABASETCS NIog0opoane
noysbl. Onsg nofyyeHMs MakCMManbHOrO ypoxas nyka
penkn TpebyeTcs BHECEHWE MaKpO- U MUKPOIJIEMEHTOB
[7-13]. C kaxaplM rogom nosiBnseTcs 60blloe Konuye-
CTBO HOBLIX YA0OOPEHUI NoA, pasfinyHble CeNbCKOX035M-
CTBEHHbIE KYNbTypbl, OONBLWNHCTBO N3 KOTOPbIX BbIMyC-
KaeTcsd B xenaTHom ¢dopme. lonoxutenbHoe aencrame
KOMMMEKCHbIX yaobpeHuit AkBapuH 1 PacTBOPUH nonyye-
HO Ha MHOIMX KynbTypax. Tak, N(pMMeHeHne BOLOPACTBO-
pUMbIX yaobpeHuin AkBapuH 1 PacTBOpuH Ha KopHenno-
[ax NO3BOAWUNO YBEANYUTb YPOXAMHOCTb MOPKOBWU Ha
4,7-5,5 T/ra v cBeknbl Ha 4,9-5,5 T/ra ~14¢, nokasaHa
3¢dPEeKTUBHOCTb NpU AByKpaTHOM 06paboTke npenapa-
TOM AKBapuH Ha KJ/OHOBbIX MOABOAX A6MOHU =15¢,
1MCcrnonb3oBaHMe xenaTHbIX GOopM yaobpeHunin AKBapuH u
PacTBOpMH CHM3MNO BPEOOHOCHOCTb KOPHEBBLIX FHUMEN
Ha umkopum =16¢. AHnkmnHa J1.M. n gp. =17¢ pekomeHayoT
MCMONb30BaTb AaHHble yO00peHus npu BblpallMBaHUK
canarta 1 NeTpyLKN B YCIIOBUSX Mano0ObeMHON TEXHOO-
rmn. B ycnosuax YaomypTckon
Pecnybnvkn npoayKTMBHOCTL Jiyka
penyaToro npuv BbipallMBaAHUN U3
CceBKa pasHbix dpakumm ¢ NpuMMeHe-
HYEM BOA0PACTBOPUMbIX KOMIMIEKC-
HbIX MWHepasnbHbIX YyO0OpPeHuit
M3yyeHa HeJOCTaTOUHO.

B cBA3n Cc 4yem nosiBMNachb
HEOOXOANUMOCTb U3YYeHUs LOen-
CTBUS  BOOOPACTBOPUMBIX  KOM-
MJEKCHbIX MWHepasnbHbIX ynobpe-
HUIA NPW BbIpALLMBAHMN NyKa penya-
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B 2020-2021 rogax B n. tanmac 3aBbanoOBCKOro pan-
oHa YamypTtckoin Pecnybnukmy Ha nyke penyaTtom copTta
LUTyTTrapTep PuseH 6bin 3an0XeH ABYXdakTOPHbIA OMbIT:
dakTop A — dpakums ceBka (OuamMeTp NYKOBULL: NepBoOn
dpakumm — 0,7-1,4, BTOpon — 1,5-2,2 (KOHTPONbL), TPETLEN
- 2,3-3,0 c™m), dpakTop B — nogkopmka (Boga (KOHTPOSb),
AkBapuH, PactBopuH). OnbITbl 3aknaabiBanu Ha OepHOBO-
CcCpenHenoa3onncTon CpeaHecyr1MHNCTON nouyse.
CopepxaHune rymyca cpegHee 2,12-2,14%. lNMoysa no cre-
NMeHn KUCNOTHOCTU Bn3ka K HenTpanbHon 5,76-5,82, 4to
COOTBETCTBYET TPebGOBaHUAM KynbTypbl. OBecne4yeHHOCTb
rno4YB MoABWXHbIMKU dopmMamm docdopa O4YeHb BbICOKOE
(323-325 wmr/kr). ConepxaHne 0BMEHHOro Kanus MnoBbi-
weHHoe (141-145 mr/kr). NoYBEHHbIE YC/IOBUSI COOTBET-
cTBOBaNM TpeboBaHWAM Jlyka penyaToro.

MpoBeneHa ABykpaTHas NOOKOPMKA B MEPUOA HapacTa-
HUS NNCTBEB M B Havane GpOpMUPOBAHUS NYKOBULLbI B
[,03ax, peKOMeHA0BaHHbIX NponssoauTensamu. Mo yoobpe-
HUAM AkBapuH 1 PacTBOpWH [03bl 3a ABe MNOOKOPMKMU
coctaBunu: azota — 38, pocdopa - 12, kanua — 40 kr/ra
n0.B. [lo3a azota no PactBopuHy gosegeHa oo 40 kr/ra a.s.
[o6aBneHnemM aMMUavHom cenutpsbl. MNpenlecTBEHHNK B
oba roga mccrnenoBaHUN — paHHWIA kapTodenb, nocne
ybopku kapTodens npoBeneH NoceB ropynupl 6enon Ha
cupepart u nepepn 3a4enkorn cumageparta npym ypoxamHoCcTn
22 1/ra 6bIn BHeceH neperHoi B no3e 20 T/ra. O6Lasa nno-
waap oensHok n no daktopy A -9,0 m?, no dpaktopy B - 3,0
M2. YyeTHasa nnowaapb AensHku no gaktopy A — 6,9 m?, no
dakTopy B - 2,3 M2 B onbiTax pa3melleHne BapuaHTOB
MEeTOAOM pacCLLenfIeHHbIX OENSHOK, B YeTbIPEXKPaTHOW
noBTopHocTU. MNMocaaka nyka penyatoro B 2020 roay npo-
BegeHa 1 magq, B 2021 roay — 13 mada. Cxema nocagkum
30x10 cm. Ybopka onbiTa — NpU TEXHUYECKOW CnenocTu
nyka B 2020 rogy — 2 aBrycTta, B 2021 roay — 14 aBrycra.
MccnepoBaHva npoBefeHbl Mo OOLLENPUHATLIM MeToau-
kam [18, 19].

B 2021 roaoy TemnepaTtypa BO3ayxa B Nepmoa Beretaumm
nyka penyaTtoro 6bina Beille cpeaHemMHoronetHein, B 2020
roay HUXe HOpMbI — B UOHe Ha 2,4°C (cMm. puc 1).

B 06a roga nccnenoBaHuii HeJOCTaTOYHOE BbiNaZeHne
0CaJKoB OTMeYasiocb B Mae, MIoHE, aBrycte 1 n3dblTo4Hoe

19.9

15,9
16

TOr0 U3 ceBKa pPa3HbIX ppakLni.
Llenb nccnepnoBaHunin: coBepLleH-
CTBOBaHMeE TEXHONOIMU BO34ENbIBa-
HUS NlyKa penyaTtoro B 3aBUCMMOCTM
OT dpakuum ceBka U NOAKOPMOK
BOJOPACTBOPUMbLIMU KOMMNEKCHbI-
MW MUHEpPanbHbIMU yO0OpeHnaMNn.

Temneparypa Bc

Mait

Cpeanss 3a Mecan, 2020 r.

Hions Hions ABryct

=== Cpeansas 3a Mecs, 2021 r.
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Puc. 1. CpegHemecsiyHass Temnepartypa Bo3gyxa, oC
Fig. 1. Average monthly air temperature, °C



120
99
100
80
60
47

. 35
40 29

KommecTBo ocajikoB, MM

0l

48

cpefHeM 3a ABa roga uccnepoBa-
HUI Nocajka ceBka Jiyka penyaTto-
ro nepsoin dpakumm npuseena K
CHUXEHUID TryCTOTbl BCXO4OB B
cpegHem Ha 1,1 wT./m2,

Takag Xe 3aKOHOMEPHOCTb
Habnopganacb NO MOMEBON BCXO-
XecTu nyka penyaTtoro (tab6n.2).

B nepBbIn rog unccnemoBaHui
CYLLECTBEHHOro BAMAHUA dpak-
LMW CeBKa Ha OaHHbIM noka3aTenb
He oTmeyeHo. B 2021 roay pnocto-

67

52 59

CyMMa 0CaJKoB 3a MECHIL,
2020T.

CyMMa 0CajIKOB 3a MeCAIL,
2021 r.

OMaii OHons OHMrione OAsryer

Puc. 2. Cymma ocagkoB no mecsiuam, MM
Fig. 2. Total precipitation by month, mm
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BEPHOE CHWXEHWE MOJIEBON BCXO-
Xectm Ha 5% nonyd4eHo npwu
MCNONb30BaHNM NepPBON dpakumnm
ceBka, npu HCPys — 4%. CpegHue

Tabnuua 1. BnusiHue ¢ppakyuu ceeka Ha 2ycmomy 8cxodoe Jiyka pernyamozo, wm./m’
Table 1. Influence of the set fraction on the density of onion seedlings, pcs./m’

®pakuunsa ceBka (A) 2020 rop
1 315
2 (k) 31,9
3 315

HCPos Fcp<F05

Tabnuya 2. BnusiHue ghpaKkyuu ceeka Ha rosie8yro 8CX0x)ecmb JiyKa pern4amoao, %
Table 2. Influence of the set fraction on the field germination of onions, %

®pakuusa ceska (A) 2020 rop
1 93
2 (k) 94
3 93

HCPos Fdp<F05

KONMYecTBO 0CaaKoB Oblno B Utone, ocobeHHo B 2020 roay
npesblllieHne HopMbl Ha 40 MM. Takum obpasowm, B 2020
roay B nepmopn BCXOO0B M HapacTaHUs NUCTbEB Jlyka pen-
yaTtoro Temnepartypa Bosayxa Obla HUXe CPpedHEMHOro-
NeTHeNn, 1 NoBbILWEHHON Npn GOPMUPOBAHUN N CO3PEBA-
HUM NTYKOBWLL.

BbinageHne ocafgkoB B rofbl uUccnenoBaHwuii 6bis1o
HepaBHOMEPHOe, N3ObITOYHOE YBAXHEHME — B Mepuos
bopMUpPOBaHMS NYKOBULbI, B OCTallbHblE NEPUObI BEreTa-
UMM OTMEYanoCb HEeAOCTAaTOYHOE KONMYECTBO OCALKOB
(puc. 2).

B 2020 rony ¢pakuus ceBka He okasasa CyLlEeCTBEH-
HOIO B/INSIHMS HA FYCTOTY BCXOA0B J/lyka penyaTtoro. 9T1oT
nokasartenb Obin B npegenax 31,5-31,9 wTt./m? (tabn.1).

B 2021 roaoy ryctoTta BCXOA0B Jlyka pen4yatoro npu
rnocagke ceBka BTOPON U TpeTben Gppakynum npaktuye-
CKku 6blna 0gMHaKoBa, NMpW nocagke MesKkoro ceska
CYLEeCTBEHHO Huxe Ha 1,8 wT./M?> (KOHTponb 32,1
wTt./m2) npn HCPOS5 — 1,1 wT./m2. CHUXEHME OaHHOro
nokasaTtens no Menkom Gpakuum ceBka CBA3AHO C
MEeTeopOoNorM4eckKUMmn yCcnoBusaMm B nNepmopn nosisie-
HWS BCXO40B, OTCYTCTBME OCaAKOB BO BTOPYIO Aekaay
Masd Ha ¢OoHe NOoBbILWEHHOW TeMnepaTypbl Bo3ayxa. B

3a 2020-2021 roabl 3HayeHus

2021 rog CpepnHee
30,3 30,9
32,1 32,0
31,7 31,6
1,1 0,7

2021 ropg CpeaHee
92 92
97 95
95 94
4 2

0AaHHOro nokasaTens okKasanuCb 3Ha4yuMMO BbilLEe Ha
2-3% npwu nocanke 6onee kpynHown dpakumen ceBka
npn HCPOS - 2%.

006LLas ypoxaliHOCTb Jlyka penyaToro 3a rofbl uccneno-
BaHWIM No BapuaHtam coctasmna 1,90-3,97 kr/m? (Tabn. 3).
0O6a dakTopa okasanu CyLeCTBEHHOE BNIUsIHME Ha AaHHbI
nokasartenb. B 2020 rogy nmcnonb3oBaHve Ona nocagkum
ceBka nepBoW dpakuum cnocobCTBOBANO CHUXEHUIO
3TOro nokasatens B cpegHem Ha 0,95 kr/m?, B 2021 roay
Ha 0,33 kr/m?, a B cpegHeM 3a Aga roga UccrnenoBaHuii Ha
0,68 kr/m2.

MpuMeHeHne NoaKOPMOK yaoobpeHusasMn AKBapUH 1
PactBopuH B 2020 roay obecneunno yBenmyeHme ypoxaim-
HocTu Ha 0,33 mn 0,35 kr/m? (HCPos rnaBHbix a¢ddekToB
dakTopa B - 0,21 kr/m?). B 2021 rogy 3Ha4MMoe NnoBblLLIe-
Hue ypoxanHocTu Ha 0,45 kr/m? Habnoganocsk Npu Noa-
KOpPMKe Nyka penyatoro ynobpeHvem AkBapuH. B cpep-
Hewm 3a 2020-2021 roabl NIOAKOPMKa paCTEHUI NyKa penya-
TOro ynobpeHnsmMun npreena K yBen4yeHmo 3Toro nokasa-
Tens B cpeaHem Ha 0,21-0,38 kr/m? npyn HCPgs rnaBHbIX
addexToB no dpakTopy B — 0,16 kr/mz.

HaunbonbLuyto 0611y YPOXaNHOCTb iyka penkiu nosyyu-
M Npu nocagke ceska TpeTber dpakumm 1 NoAKOPMKE



Tabnuya 3. BnusiHue ¢hpakyuu cegka u MoOKOPMOK Ha o6uyto ypoxaliHocmb JlyKka pern4yamozo, Ka/m?
Table 3. The influence of the fraction of sowing and fertilizing on the overall yield onions, kg/m*

MNoakopmka (B) ®pakumusa ceBka (A) 2020 rop 2021 rop CpeaHee
1 1,90 2,86 2,31
2 (k) 2,75 3,38 3,02
Bopa (k)
3 2,64 3,1 2,84
CpenHee 2,43 3,12 2,73
1 1,99 3,27 2,54
2 (k) 3,18 3,48 3,31
AkBapuH

3 3,11 3,97 3,48
CpenHee 2,76 3,57 3,11
1 2,21 2,96 2,53
2 (k) 3,00 3,22 3,09

PacTtBopuH
3 3,13 3,32 3,21
CpenHee 2,78 3,17 2,94
HCPo5 4acTHbIX pa3nuuui daktopa A 1,02 0,54 0,62
HCPo5 yacTHbIx pa3nuuun daktopa B 0,36 0,32 0,27
HCPos5 rnaBHbIx 3dpdekToB hakTopa A 0,59 0,31 0,36
HCPos rmnaBHbIX 3¢hpekToB hakTopa B 0,21 0,19 0,16

ynobpeHnem AkeapuH B 2021 roay 1 B cpeaHem 3a 2 roga
COOTBETCTBEHHO 3,97 1 3,48 kr/mz.

ToBapHas ypoXxamHOCTb Jslyka penyatoro B 06a roga
nccnenoBaHU CyLWEeCTBEHHO 3aBumcena oT Gpakumnm ceBka
N NOAKOPMOK BOAOPACTBOPUMBIMU MUHEPaSbHbIMWU yO00-
peHuamu. Tak, B 2020 rogy makcumarsbHas ToBapHasa ypo-
XarHocTb 3,15 kr/m? Oblna mnonyYyeHa B BapuaHTe npwu
nocaake BTOPOW dpakumn ceska ¢ NOAKOPMKOM yaobpe-
Huem AkBapuH (cMm. Tabn. 4). B cpeaHem no ¢aktopy A
OTMEYEHO CYLLLECTBEHHOE CHUXEHME TOBAPHOM YPOXaNHO-

CTV NpU UCNOMbL30BaHUM MenKon ¢ppakuum ceska Ha 1,01
kr/m? (HCPgs rnaBHbix adpdektoB A 0,37 «r/m?).
YnobpeHus AkBapuH 1 PacTBOpWH B Ka4ecTBe NoaKOPMKN
npMBENN K yBENNYEHUIO OAHHOro nokasdatens Ha 0,34 un
0,40 xr/m? cootBeTcTBEHHO Npu HCPgs rnaBHbIX 3hpekToB
B - 0,21 kr/m2.

MopoGHas TeHaeHUus oTMedeHa u B 2021 roay.
Mcnonb3oBaHue npu nocagke Menkom dpakumm ceska
NPMBENO K CYLLECTBEHHOMY CHUXEHMIO TOBAPHOW ypoXKali-
HoCcTK nyka penyatoro Ha 0,25 kr/m? npu HCPgs rnaBHbIx

Tabnuya 4. BnusiHue ¢hpakyuu ceeka u MoOKOPMOK Ha MO8apHYH0 ypoxaliHoCMb JIyKa pen4yamoao, K2/m*
Table 4. The influence of the fraction of sowing and fertilizing on marketable yield onions, kg/m*

Moakopmka (B) ®pakuusa ceska (A) 2020 rop 2021 rop CpeaHee
1 1,77 2,75 2,19
2 (k) 2,68 3,10 2,83
Bopa (k)
3 2,61 2,86 2,72
CpepHee 2,33 2,90 2,58
1 1,83 3,17 2,40
2 (k) 3,15 3,27 3,20
AxkBapuH

3 3,03 3,79 3,36
CpepHee 2,67 3,41 2,99
1 2,13 2,85 2,44
2 (k) 2,97 3,15 3,05

PacTtBOpuH
3 3,09 3,10 3,10
CpenHee 2,73 3,03 2,86
HCPos5 yacTHbIX pa3nuuui caktopa A 1,10 0,42 0,70
HCPos5 yacTHbIXx pa3nuuui ¢aktopa B 0,63 0,33 0,29
HCPos rmaBHbIX 3adpdekToB hakTopa A 0,37 0,24 0,40
HCPos rmaBHbIX 3achcpekToB hakTopa B 0,21 0,19 0,16



Tabnuya 5. BnusiHue ¢hpakyuu ceska u moOKOPMOK Ha 06y Maccy JyKosuybl JIyKa penyamoao, 2
Table 5. The influence of the fraction of sowing and fertilizing on the total mass of the bulb onion, g

Moakopmka (B) ®pakumnsa ceska (A) 2020 rop 2021 rop CpeaHee
1 91,6 92,5 92,0
2 (k) 123,7 87,0 107,9
Bopa (k)
3 124,0 77,3 104,0
CpepnHee 1131 85,6 101,3
1 94,1 91,8 93,1
2 (k) 137,7 88,5 116,6
AkBapuH
3 158,2 90,2 129,1
CpenHee 130,0 90,2 112,9
1 99,3 93,3 96,8
2 (k) 133,2 81,1 110,9
PacTtBOpuH
3 163,5 82,0 128,6
CpenHee 132,0 85,5 112,1
HCPo5 yacTHbIx pa3nuuun aktopa A 33,9 Fd<F05 Fdp<F05
HCPo5 yacTHbIx pa3nuuui daktopa B 13,9 Fdh<F05 10,5
HCPos rmaBHbIX 3achhekToB hakTopa A 19,6 Fd<F05 Fdp<F05
HCPos rmaBHbIX 3achcpekToB hakTopa B Fdh<F05 6,1

adpdekToB A - 0,24 kr/m2. lNMpu nogkopMmke yoobpeHnem
AKBapWH AaHHbIM Noka3aTesb YBENNYUIICA B CPEOHEM Ha
0,51 kr/m? (HCPos rnaBHbIx adpdektoB B — 0,19 «kr/m?).
AKBapWH MO MENKOW N KPYynHOM dpakumm ceska Crnocob-
CTBOBAaJ yBeNM4eHunio JaHHoro nokasartens Ha 0,42 n 0,93
kr/m2 npu HCPos 4acTHbIX pasznuunii ¢paktopa B — 0,33
Kr/m2. B BapmaHTe ¢ KpynHonm dpakumen ceBka n yoobpe-
HUIO AKBapuH OTMEeYeHa JOCTOBepHas Nnpnbaska TOBAPHOWA
ypoxanHocTtun Ha 0,52 kr/m? npu HCPgs 4aCTHbIX pa3nmnyuni
dakTopa A - 0,42 kr/m?.

Takmm o06pa3om, B cpegHem 3a Apa roga Habnwoganuv
CYLLLIECTBEHHOE CHUXEHNE TOBapPHOM YPOXaMHOCTWU NykKa
penyaToro npuv nocagke menkon gpakumen ceska Ha 0,69
kr/m? npn HCPos rnaBHbix addektoB A — 0,40 kr/m2.
lMpoBeneHe nNOOKOPMOK ynobpeHnamMn AkKBapuH W
PacTBOpWH NprBENO K 3HAYMMOMY YBEIMYEHUNIO JAHHOIO
nokasatens Ha 0,41 u 0,28 «kr/m? npu HCPos rnaBHbIX
adpdekToB B - 0,16 kr/m2 Mcnonb3oBaHne 2 n 3 dpakumnm
ceBka Jlyka penyatoro npu nocagke M nogkopmka KOM-
NIeKCHbIMM BOAOPACTBOPUMbIMK yAOOpPEHNsSMU okalana

Tabnuya 6. BnusiHue ghpakyuu ceeka u moOKOPMOK Ha MO8apHYH Maccy JlyKosuubl JIyKa pern4amoazo, 2
Table 6. The influence of the fraction of sowing and fertilizing on the marketable weight of the bulb onion, g

NMopkopmka (B) ®pakuunsa ceBka (A) 2020 rop 2021 rop CpepHee

1 109,1 93,3 102,3
2 (k) 132,5 101,1 119,0

Bopa (k)
3 129,0 87,2 1111
CpegnHee 123,5 93,9 110,8
1 102,4 92,4 98,1
2 (k) 140,9 98,0 122,5

AkBapuH
3 166,9 106,4 140,9
CpenHee 136,7 98,9 120,5
1 106,2 100,3 103,7
2 (k) 141,1 88,9 118,8

PacTBOpUH

3 169,1 95,0 137,3
CpenHee 138,8 94,7 119,9
HCPos5 4acTHbIX pa3nuuui daktopa A 29,2 Fgp<Fos 31,3
HCPo5 yacTHbIX pa3nuuun caktopa B 17,4 Fp<Fos 12,8
HCPos rmaBHbIX adphekToB hakTopa A 16,9 Fe<Fos 18,0

HCPos5 rmaBHbIx achdekToB hakTopa B

10,1 F¢<F05 74



Ta6nuya 7. koHoMu4eckasi a¢hghekmueHOCmMb NOGKOPMKU JIyKa pern4amoao KOMIIeKCHbIMU yAo6peHUsIMU 8 3agucumocmu om ¢hpakyuu ceeka (2021 2.)
Table 7. Economic efficiency of feeding onions complex fertilizers depending on the seeding fraction (2021)

MokasaTtenb

Bopa (k)
YpoxanHocTb, T/ra 27,5
[leHexHasn BbIpy4Ka OT peanusaumi, Tbic. py6./ra 412,5
Mpoun3BoacTBeHHbIE 3aTpaThl, ThiC. py0./ra 206,6
YucTbin goxopa, Thic. pyo./ra 205,9
YpoBeHb peHTabensHocTH, % 99,6
CebecToMmoCTb NPOAYKUUK, ThiC. pyo./T 7,5

CYLLLECTBEHHOE MNOJSIOXUTENIbHOE B/IMSIHME HA TOBAPHYIO
YPOXaMHOCTb Niyka, yBennyime ee Ha 0,38-0,64 kr/m? npwu
HCPgs5 4yacTHbIx pasnunumin paktopa A — 0,29 kr/m2.

OpHMM 13 nokasatenen, BAUGIOWMX Ha YPOXanHOCTb
Jlyka penyaToro, sBAFeTCs Macca JyKOBWULLbl, KOTOpas B
roapl UCcnegoBaHuii BapblpoBana B npegenax ot 81,1 oo
163,5 r B 3aBMCUMOCTM OT ppakuum ceBka 1 rnoakopMkm
yoobpeHusamu (cm. Tabn. 5).

Habntopanack 06was TeHAEHUMS OTPULATENBHOMO BANS-
HUS MCMONb30BaHNSA MENKON dpakuum CeBka U MO0XU-
TENbHOrO BAVSIHUSA MNOOKOPMOK KOMMIEKCHBIMU MUHEPaSIb-
HbIMW YO0OPEHNAMM HA MACCY JIYKOBULLbI Slyka PenyaToro.

B 2020 roay ynobpeHus AkBapuH 1 PacTBOpUH Ha Kpyn-
HOM dpakunm ceska NPUBENN K CyLLLECTBEHHOMY yBennye-
HUIO 00LLen macchl nykoBuubl Ha 34,2 n 39,5 r npn HCPos
YacTHbIX pasnuunii pakrtopa B — 13,9 r. B cpeaHem aaHHbIN
rnokasatenb Obin Bbie Ha 16,9-18,9 r (HCPos rnaBHbIX
adpdekToB B - 8,0 r). Mpu ncnonb3oBaHmnm Menkom ppakumm
CeBKka OTMEYeHO YMeHbLUeHME 06LLEel MacChl JIyKOBULbI Ha
36,5 r (HCPgs5 rnaBHbix adpdekTtoB A — 19,6 r). B 2021 roay
HE BbISIBNIEHO CYLLLECTBEHHOIO BANSHUS N3yYaemblx (pakTo-
POB Ha 0OLLYIO MacCy JIYKOBULLbI.

B cpegHem 3a gBa roga noakopmka KOMMAEKCHbIMU
ynobpeHuamu AkBapuH 1M PacTBOpPWH npuBena K Cylle-
CTBEHHOMY YBENNYEHUIO MACChl JYKOBULbI MPU MNOCaAKe
KpyrnHom dpakuyein cerka Ha 25,1 1 24,6 r npyn HCPgs yacT-
HbIX pasnuunii daktopa B — 10,5 r. B cpegHem no ¢gpaktopy
B Takxe 0TMe4YeHO JOCTOBEPHOE MOIOXKUTENBHOE BANSIHNE
NOAKOPMOK KOMMIEKCHbIMY yA0OPEHNSIMM Ha 0OLLYtO
Maccy NnykoBuMUpbl, kOoTopasa yBenuumnacb Ha 11,6-10,8 r
(HCPos rnaBHbix apdekToB pakTtopa B — 6,1 ).

ToBapHas Macca lykoBuLblI BapbupoBana no rogam u
3aBucena oT ppakumn ceBka 1 yonobpeHnin. B nepsbiii rog,
nccnenoBaHnin B cpegHemM ToBapHas lykoBmua nNpuv Nocag-
Ke CeBka nepBor ppakumm 3Ha4MMO ycTynana no Macce Ha
32,3 I KOHTPONBHOMY BapuaHTy (BTOpas Qpakums) npu
HCPgs rnaBHbIx apdekToB no ¢pakropy A - 16,9 r (tabn. 6).

YnobpeHua AkBapuH M PacTBOpWUH crnocobCcTBOBanmu
CyLLLEeCTBEHHOMY YBENNYEHMIO MACChl TOBAPHOM JIyKOBULLbI B
cpenHem Ha 13,2 1 15,3 r npu HCPys rnaBHbIx 9 deKTOB Mo

®pakumna ceBka

1 3
AkBapuH Bopa (k) AkBapuH

31,7 28,6 37,9

4755 429,0 568,5

226,2 354,0 3813

2493 75,0 187,2

110,2 21,2 49,1
71 12,4 10,1

dakTopy B - 10,1 r. Hanbonbluas macca TOBapHOI NyKOBU-
Lbl OTMEY€eHa NMpu NOCaaKe ceBka TpeTben ppakumm ¢ noa-
KOpMKol AkBapuHom — 166,9 r n PacteopuHom — 169,1 r.

B 2021 rogy macca ToBapHOW NyKOBULbI BapblipoBana B
npenenax 92,4-106,4 r, He BbIABMIOCH CYLLIECTBEHHOW pas-
HULLbI MEXAY BapuaHTamu.

B cpenHem 3a gBa roga nccnegoBaHuii Mmacca TOBapHOM
NYKOBMLBI MPY Nocanke nepeon ppakumm ceeska okasanacb
NOCTOBEPHO HWMxe Ha 18,7 r. NMoakopMKM yaobpeHnsmmn
NPMBENM K 3HAYXMMOMY YBEMYEHWIO 3TOro nokasaTens B
cpenoHem Ha 9,1-9,7r.

B 2021 roaoy nonyyeHa AocToBEpHas npubaBka TOBApHOM
YPOXaMHOCTN Npu MOAKOPMKe yaoOpeHMeM AKBapWH Mo
nepBoOn U TpeTben PpakLnm ceBka OTHOCUTENIBHO KOHTPO-
ns. MNpu aHanm3e akoHoMuYyeckon adpdekTnsHocTn B 2021
rofy B CTPYKTYpe 3aTpaT BblpallyBaHWs yka penyaToro Ha
[OMI0 MOCEeBHOr0 Martepmana no Menkon dpakumm ceska
npuxoaunocb 39%, BTopon ¢ppakumm —47% n Tpeten ppak-
umn —59%, Npu ToBapHOI ypoxarHocTn 3,79 Kr/m? no Kpyn-
HOW bpakummn ceBka Npuv NoaKoPMKe yaobpeHmnem AKBapuH
ypOBeHb peHTabenbHoCcTM cocTaBun 49%, no nepson gppak-
ummn ¢ ypoxaiHocTbto 3,17 kr/m? — 110% (Tabn. 7).

B 2020 rogoy TtoBapHasi ypOXalHOCTb Jlyka penyaTroro
2,91-2,92 kr/m? nonyyeHa npuv nocagke BTOPOW 1 TpeTbEN
dpakunen ceska, NMOAKOPMKA KOMMIEKCHbIMM BOAOPA-
CTBOPUMbIMU MUHEPaSIbHbIMU yO00PEHNSIMN AKBapPUH W
PacTBOpuH ob6ecneynna OOCTOBEPHYIO NPUbaBKy ypoxKaii-
HOCTW OTHOCUTENIbHO KOHTpONda. [eincTtBne mndyvaembix
yOOOpPEHWIN Ha JaHHbIM nokasaTesib HaX0AMI0Cb Ha OOHOM
ypoBHe. B 2021 rogy nonoxuTenbHoe BUSHME Ha MOBbI-
LeHMe TOBApHOWM YpPOXaMHOCTM oOKasano ynobpeHue
AKBapVH.

B cpenHem 3a 20202021 roabl nocagka 6onee Kpyn-
HOI ¢ pakumen cerka 1 NoaKOPMKN yaodpeHnsaMmn npree-
N K yBENNYEHUIO ypoxxanHocTh Ha 0,37-0,64 kr/m2.

OpHako pacyeT aKOHOMUYeckon 3aPPeKTUBHOCTU NoKa-
3a, 4To BGonee BbIrOOHO BbICEBATb CEBOK Mesikon dpak-
UMM 1 NOAKapMAnBaTb YyaoOpeHnem AKBapuH.
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K437 MUKPOKIOHA/IbHOE

H.T Borwhoras Pa3MHOXEHNE XUMOJIOCTHU

@reHY «d)euepanbﬁbuh HayYHbIi LLEHTP -b ﬂl 6 H |7| in Vitr
3{4????;2?&2””'/' [JanbHero Boctoka C e O O O

692539, Poccus, Mpumopckuii kpai, AHHOTALUS
. Yecypuick, noc. TuMMpsiseBCKuit, XXumonocTb chenobHasi — nonynsipHasi NNOAOBO-ArofAHas KynbTypa. Eé neueGHbIe u npo-
yn. BonoxehuHa, 30. domnakTnyeckue cBoicTBa 00yCNoBreHbI HaNUYMeEM B NNoAax BbICOKOro cofepaHus 6mo-
NorMyeckn akTMBHbIX BellecTB. B oTnnuMe oT TpaaMLIMOHHBLIX CMOCOGOB pasMHOXEHUA
*ABTOp ANS Nepenucku: XMMOIOCTH, pa3MHOXeHWe in Vitro No3BonseT Nony4nTb 6oMbLIOe KONMYECTBO Ka4eCTBEH-
horuzevatamara@gmail.com HOro Nocago4yHOro Matepuana B KOPOTKUE CPOKW.
WccnepoBsanus npoBoannu Ha 6ase nabopaTopum cenekLMOHHO-reHeTUYECKMX UccrneaoBa-
KoHnukT uHTEepecoB. ABTOPLI 3a3BN1SIOT 006 HUKA noneBbix KynbTyp ®HLL arpobuorexHonorun OanbHero Boctoka um. ALK, Yanku.
OTCYTCTBUM KOH(MKTA MHTEPECOB. O6GBbeKkT uccnegoBaHusi — COPT xumonoctu [logapok amypyaHam cenekuuu
[anbHeBOCTOYHOrO rocyAapcTBEHHOro arpapHoro yHusepcutera. Crepunusauma matepuma-
Bxnag asTopoB. T./1. XopyxeBa: npoBeseHme na nposoaunack CorfnacHo meroavyeckum ykasaHusam BUP ¢ mogndmkaumsimm. B kade-

CTBe CTepUNnuM3yIoLLMX areHTOB UCMNOoMb30Banu npenapartbl B criedyiolien nocnegoBarenb-
HocTu: pacteop MAB 5%, dyHruma ®yHaason, K3 (1 r/n), cBeXenpuroToBrieHHbIN 6bITo-
Bown otoenuBatenb ACE, paz6aBrneHHbIN AUCTUNNMPOBaHHOW BOAON B COOTHOLEHUM 1:9
(0,50% copepxanue NaOCl B pa6oyem pactBope), 70% aTaHon. [epBUYHbIE 3KCMMaHTbI
HT B i naccupoBanu Ha nuTaTesibHyK cpegy C MuHepanbHouM ocHoBov no Mypacure-Ckyra,
TMPOBAHVE PYKOMWUCH. 1.1 . BOTVHCKast: NIPOBEAE- o nanyaniyio 20 r/n caxapo3bl v 6 rin arapa (aanee — MC), AONONHEHHYIO 6-6eH3NNaM1HO-
Hie SKCMIepUMeHTa, cTaTucTeckas o6padoTka nypuHom (BAIN) B koHUeHTpawuu 0,5 mr/n. pH cpeas! aosogunm 8o 5,7-5,8 ¢ noMoLbio 1 H
HELIHIERS KOH. CyGKynbTMBMpPOBaHME KCNITAHTOB B BUAE MUKPOYEPEHKOB C 1-2 MeXOO0Y3nUsiMM OCy-
LecTBNANN Ha nuTaTenbHyto cpeay MC, nononHeHHyro BAI 0,5 mr/n. MopchomeTtpuyeckue
nokasartenu onpeaensinv Ha 35-e CyTku KynbTUBUMPOBaHWS pacTEHWA.

3KCMepyMEHTa, HanmcaHme 1 pefakTMpoBaHme
pyKkonucm, cTatTucTuyeckast 06paboTka AaHHbIX.

C.A. BopoBas: koHLenTyanu3aws, METOA0N0rS,
NPOBEAEHVE 3KCNEPVMEHTA, HanMmcaHme 1 peak-

Ans yntuposanus: Xopyxesa T.1., boposas WccnepoBaHye nokasarno, YTo CTepUnu3aLmm 3KCMIaHToB C UCMOomNb3oBaHMeM (hyHaasona

C.A., BorvHckas H.T'. BBeneHue B KynbTypy 1 1 r/n n ACE, pa36aBneHHbIM OUCTUIINIMPOBaHHOW BOAON B COOTHOLIEeHUM 1:9, no3BonsieT

MVKPOKIOHANIHOE PAa3MHOXEHUE XMMONOCTH nonyyYnTb OOCTaTOYHOE KOJIMYECTBO JKM3HECMOCOOHBLIX MUKPOKIOHOB (50%). YpaneHue

cbeno6Hoi in vitro. OBowm Poccun. 2024;(1):55- JIUCTOBBIX NNACTUHOK NPV NPOBeAEHUM MUKPOYEePEHKOBaHUSA XUMOSIOCTU NPUBOAMUT K pes-

60. https://doi.org/10.18619/2072-9146-2024-1- KOMY CHMXEHUIO NPWXUBAEMOCTU U, B GONbLUMHCTBE Cry4aeB, — K rM6enn MUKPOKNOHOB

55-60 (npoueHT rM6enu 98,7%). KynstuBnpoBaHue MukpoyepeHkoB Ha MC, gononHeHHown BAIN B
KOHUeHTpauum 0,5 Mr/n, cnocobCcTByeT HOpManbHOMY POCTY U Pa3sBUTUIO pPereHepaHToB

Moctynuna B peaakumio: 31.10.2023 XMMOJIOCTU (CpeaHee 3HaYeHWe KoaddmumeHTa pasmHokeHUs 4,65).

Mpunsita k nevatu: 16.01.2024 KITIOYEBbIE CIIOBA: .

Ony6nukoBana: 19.02.2024 );:m;na%l%rrsb,; MUKPOKIOHanbLHOe pa3MHOXeHue, in Vvitro, MopdomeTpuyeckue nokasarenm,

usariul .

Tamara |. Khoruzheva*, Svetlana A. Borovaya,
Natalya G. Boginskaya

mseesenora | 251ADIISNING the in vitro culture
gemseeeneraioain—— of and micropropagating

Far East named after A.K. Chaiki”

Volozhenina st., 30B, Timiryazevsky stl., e d i b | e h O n eyS u C kl e

Ussuriysk, Primorsky kray, 692539, Russia

*c e Author ABSTRACT
A R 1Y °'.'|' Edible honeysuckle is a popular fruit crop. Its therapeutic and health-promoting effects are
oruzevatamara@gmail.com attributed to a high content of bioactive compounds in the fruits. Unlike the traditional plant

multiplication methods, the in vitro propagation allows scientists to obtain high-quality

o i i planting material of honeysuckle in a great quantity and within a short time.
Confiict of interest. Authors have conflicts of inter-  The research was carried out at the Laboratory of Breeding and Genetic Research on Field
est to declare. Crops of the Federal Scientific Center of Agricultural Biotechnology of the Far East named
after A.K. Chaiki. Honeysuckle variety Podarok amurchanam created by the Far Eastern
Authors’ contribution. T.. Khoruzheva: conducting ~ State Agrarian University was used as the research object. The research materials were

the experiment, writing and editing the manu- sterilized according to the methodology of N.I. Vavilov All-Russian Institute of Plant
script, statistical data processing. S.A. Borovaya: Genetic Resources with some modifications. Several products were used as chemical
conceptualization, methodology, experimentation, ~ agents for sterilization in the following sequence: a 5% solution of surfactants, fungicide
writing and editing the manuscript. N.G. Fundazol, EC (1 g/l), the bleaching agent ACE freshly diluted with distilled water in the pro-
Boginskaya: conducting the experiment, statisti- portion 1:9 (0.50% of NaOCI in the working solution), and 70% ethanol. The primary
cal data processing. explants were cultured on an MS containing 20 g/l sucrose and 6 g/l agar (hereafter — MS)

and supplemented with 6-benzylaminopurine (BA) at a concentration of 0.5 mg/l. The pH
of the medium was adjusted to 5.7-5.8 using 1N KOH. The explants (microcuttings with
For citation: Khoruzheva T.I., Borovaya S.A one-two internodes) were subcultured on an MS supplemented with BA (0.5 mg/l). The
Boainska a.N G Establishi.n.’ the in vitro éu'lyture of morphometric parameters of the plants were measured on the 35th day of cultivation.

ginskaya 18.%. ESablishing The sterilization of the explants with Fundazol (1 g/l) and the ACE diluted with distilled
and micropropagating edible honeysuckle. water in the proportion 1:9 allowed us to obtain a high number of viable microclones

Vegetable crops of Russia. 2024;(1):55-60. (In (50%). The elimination of leaves from the honeysuckle microcuttings drastically

Russ.) hitps://doi.org/10.18619/2072-9146- decreased the survival rate and led to the death of the microclones in most cases (the

2024-1-55-60 mortality rate was 98.7 %). Subculturing the microcuttings on the MS supplemented with
. BA at a concentration of 0.5 mg/l facilitated the normal growth and development of the

Received: 31.10.2023 regenerated honeysuckle plants (the average reproduction rate was 4.65).
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BeepneHue

o4 >Knmonoctb (Lonicera) cemericTea

JKnmonoctHele (Caprifoliaceae) BkniovyaeT OKOO
200 BMOOB, pPacnpoOCTPaHEHHbIX NPEVNMYLLECTBEHHO B
panoHax ¢ ymepeHHbIM knumatom [1, 2]. KumonocTb che-
nobHaa (Lonicera edulis) npounspactaeT B BocTouHOM
Cubupun n Ha LanbHem BocTtoke, a Takxe B Kopee u
Kntae. 310 nonynapHas naogoBO-ArofHasi KynbTypa C
BbICOKMM  COAEPXaHMEM OMONOrMYEeCKNn aKTUBHbIX
BeLLeCcTB B nnogax. PaamHoxeHwue in vitro, B oTnuimne ot
TPaAULNOHHBIX CMOCOG0OB PaA3MHOXEHUS XMUMOIOCTH,
NMO3BOJISET NONYYNTb BOJbLIOE KONIMYECTBO KA4ECTBEHHO-
ro NocagoyHoro matepuana B KopoTkme cpoku. Mo pgan-
HbiM H.A. CemeHoBol (2016) [3], ogHa BBeaeHHas B KyJb-
Typy Mepuctema L. edulis npoaoyumpyet 6onee TbiCca4un
pacteHuin B rof. PacTteHua XMMONOCTU, MONYYEHHbIE
MEeTOAO0M KyNbTypbl TKaHel, YCreLwHOo YepeHkytoTcs. Kak
npaBuIo, MPOLEHT YKOPEHEHUS TakMX YEPEHKOB B/IM30K K
100% [4].

lMpouecc MUKPOKIOHANBHOIO Pa3MHOXEHNSA PACTEHWUI
Ha4YMHAETCsa C aTana BBEAEHUS B KyNbTypy in Vvitro nytem
M30/IMPOBAHNSA U CTEPUNIMN3ALLNM MEPBUYHOIO pacTUTENb-
HOro matepuana. 9to Hambonee TPyaoeMkuMin 1 3aTpaT-
HbI MPOLLECC, NMPU 3TOM HEODOXOOAUMO YYUTLIBATL CE30H-
HOCTb (U3MONOrMYeCcKoro passutna pacteHun [3].
Haunbonee adpdekTBeH cnocod BBEAEHUS B KynbTypy L.
edulis B ¢aze BbIx0ga M3 COCTOSAHMS NoKoa (despanb-
anpersb), NPy KOTOPOM C 3UMYIOLLIMX PACTEHUI Hape3aloT
YepeHkM 1 MOMELLAT X B CBETOKamMepbl B COCYAbl C
Bogom. OTpacTtaloLLme y3nbl 3ef1eHbIX OQHONETHUX nobe-
roB, MMKpPOYepeHKN AnnHON 15-20 MM, BeEpXyLUEYHbIE U
nasyLUHble MOYKM, a TakXe anekcbl NOOEeroB NCMOMb3YIOT
ONS NONMy4EeHNS NePBUYHbIX 9KCMIaHTOB [5-11].

OTpeneHne akcnnaHTa OT MaTOYHOrO pPacCTEeHUs wu
nocnenywas ero crepunnsauums sBnsioTCa ANg Hero
OBOVHbIM CcTpeccoMm. [1oaTomy pasBuTMe 3KChnaHTa u
Ha4vano ero GbICTPOM pereHepaLnmn 3aBUCUT He TOJIbKO OT
BUOA pPaCTEHUS N CTEPUNMIYIOLLLEro areHTa, HO U OT
obuienn metoamkn aaHHoro npouecca. OBbIYHO CTEpPUNU-
3aums Ha4YMHaeTCs C NPOMbIBKM 3KCMIAHTOB PacTBOPOM
MAB n npoTo4yHOM BOAoOW. B panbHerwem noaTtarnHo
MCMONb3YIOT PasivyHble GyHruumabl U ctepunndaTtopsl. B
KayecTBe CTEPUIN3ATOPOB MPUMEHSIOT PTYTbCOOEPKa-
wme npenapatbl [9-13], pacTBOpPbI rMNOXN0pUTa HaTpuUs
nnn kanbeuma [11-18] n nepekmcn Bogopoana [19]. Mpw
9TOM HYXHO OTMETUTb, YTO UCMONIb30BaHME PTYTbCOAEP-
Xallmx NnpenapaToB YBENYMBAET CTEMNEHb CTEPUIBHOCTH
9KCMIAHTOB, HO YrHeTaeT ux nocrefywuiee pasButue
[12,20,21]. Ang KNOHaNbHOrO MUKPOPA3MHOXEHUS XXMMO-
NIOCTU B OCHOBHOM MCNONb3ytoT cpeny Mypacure n Ckyra
¢ no6aeneHnem GUTOropMoHoB, 06bI4HO 0,5-2 mr/n BAI,
nHorga pononHutenbHo BBogaT 0,1-0,2 wmr/n UMK
[8,13,17,22]. UmeloTca Takxke paboTbl MO YCMELIHOMY
KYNbTUBUPOBAHMIO XMMOJIOCTU Ha [pyrux cpepgax.
[14,15,19].

Y pasHbIX BUOOB M COPTOB XMMOJIOCTU CYLLECTBYIOT
3Ha4YnTesNbHbIE BUOOBbLIE U COPTOBLIE PA3/INYMA MO OTHO-
LweHnio K dakTopam KynbTUBUPOBAHUS in vitro, n adpdek-
TUBHOCTb MpoLecca 3aBMCUT B TOM YMCie U OT reHoTuna
pacTeHuii, 0 YeM yKa3biBaeTCH B paboTax MHOMMX aBTOPOB
[10,11,13,18,23-26]. B cBA31 C 3TM BBEAEHME B KYJbTY-
py in vitro paHee He M3y4YeHHbIX COPTOB XMMOJOCTU
SBNSIETCHA akTyalbHbIM HanpaB/ieHNEM UCCNEeN0BaHWNA.

CEJIEKUMA, CEMEHOBOACTBO M BUOTEXHOJIOIMA PACTEHUN

Llenb nccnepoBaHuin: NOJsly4eHNE aCENTUHECKON Kyib-
TYpPbl XUMONIOCTN CbenobHol copTa MNogapok amypyaHam
in vitro n nccnepoBaHne eé€ pereHepaumoHHONM CNoCOOHO-
cTu.

3apauum:

1. N3yuntb 9dPEKTUBHOCTb NPUMEHEHNS CTEPUINIYIO-
wyx areHToB (pyHrnuma dyHaason 1 r/n + pacteop ObiTo-
Boro otoenuBartens ACE (0,50% copepxaHune runoxnopu-
Ta HaTpus)) Ha aTane BBEOEHUS XUMOJIOCTU B KyNbTypy in
vitro.

2. NccnepoBaTb MOPPOMETPUYECKME MOKa3aTeNn pere-
HEePaHTOB XMMOJIOCTN.

MaTtepuanbl n MeToAbl UCCIIeA0BaHUS

MccnepoBaHua npoBoaunn Ha ©ale nabopatopun
CeNneKUVOHHO-TeHETUYECKNX UNCCNeaoBaHN MNONEBbIX
kynbTyp ®HL, arpobuoTtexHonoruin JansHero Boctoka M.
A.K. Harikn.

UcxoaHbiri pacTUTenbHbIA MaTepuasna — COPT XNUMOIO-
ctn lMNopmapok amypyaHam cenekumn [JanbHeBOCTOYHOrO
rocynapCTBEHHOro arpapHoro yHmeepcuteTa. BknioyeH B
[oCynapCTBEHHbIN PEECTP CENEKUMOHHbIX AOCTUXEHUN B
2015 roay, v AOMNyLEH K UCMOMb30BaHNIO BO BCEX PErno-
Hax P® [27]. CopT cpenHeno3aHero cpoka co3peBaHus,
CTOJIOBOrO Ha3Ha4YeHUs, 3MMOCTOWKUIN, YCTOMYUBLIA K
3acyxe. Bkyc aroa cnagko-KMCbivi C rOPYMHKON, OCBEXato-
wmn. B HUX copepxuTtca caxapa — 7,9 %, ButammHa C —
81,7 mr/%. CpepgHsia ypoxanHocTb — 66,6 u/ra.

IMonyyeHne acenTn4eckow KysbTypbl. YepeHKN XNMO-
noctn gnmHonm 30-35 cMm, Hape3aHHble B ¢a3y LBEeTeHus,
nocne ypaneHuss INCTbEB MPOMbIBASINCb MbllIbHbIM Pac-
TBOPOM U1 NMPOTOYHOW BOAONPOBOAHOM BOOON. B kavecTBe
NEPBUYHbBIX IKCMIAHTOB MCMNONb30Bann HEOLpPEBECHEB-
Line 3eneHble M1KpodepeHkn ananHon 10-15 mm ¢ 1-2 mex-
poysnuamu. CTepunusauma martepuana npoBOAMNACH
COrnacHo metoam4eckux ykasanunii BUP ¢ moamndurkauns-
MU (pnobaBneHne aTanoB 06padboTkm GyHruumaom n 70%
aTaHonoMm) [28]. OkcnnaHTbl NoMelany B konbbl ¢ pacTBo-
pom MNAB 5%, BcTpsaxuBanu Ha werikepe 20 MUHYT 1 3aTeM
MPOMbIBaNN MPOTOYHOW BOAONPOBOAHOM BOAON 20 MUHYT.
[JanbHerwasa cxema ctepunmaaumn Bkaoydana: GyHrmumg,
BeHomun  (dyHpazon), CM (500 r/kr, 1 r/n)
(Cotozarpoxum, AXI1, Poccusa) (15 MUHYT); CBEXenpuro-
TOBNEHHBIV ObITOBOM oTOenmBatens ACE (OOO «lMpokTtep
aHa Mambn-HoBomockoBck», . HoBomockoBck, Poccus)
pasbaBfieHHbIN AUCTUNNIMPOBAHHOM BOAOW B COOTHOLLE-
HuM 1:9 (0,50% conepxaHne NaOCI B paboyem pacTBope)
(20 MuHyT); 70% aTaHon (1-2 cekyHApl) 1 NPOMbIBKA aBTO-
KaBUPOBAHHOW OUCTUAIMPOBAHHOM BOAOM 3 pasa no 5
MWH B KaXA0W CMeHHOW nopuuun. [lge nocnegHne onepa-
LMY NPOBOAVAN B CTEPUIIbHBIX YCIIOBUSX NTaMUHap-6oKca.
[MepBUYHbIE 3KCMNAHTBI NACCUPOBANM Ha NUTATENbHYIO
cpeny ¢ MuHepanbHOM ocHoBol no Mypacure-Ckyra [29],
copepxauyio 20 r/n caxaposbl n 6 r/n arapa (panee —
MC), nononHeHHyo 6-6eH3nnammHonypmHom (BAI) B KOH-
uentpauum 0,5 mr/n. pH cpeabl goBogunm oo 5,7-5,8 ¢
nomotbio 1 H KOH. N30n1MpoBaHHsbIE in vitro 06bekTbl KyJb-
TUBMPOBANINCL B CTEKJIAHHBIX EMKOCTAX 06beMoM 250 mn,
Temnepartype 22-25°C, npu OCBEWEHHOCTU 4 ThbIC. JIK, B
YCNOBUSAX KYNbTYpanbHOM KOMHaTbI. CTennaxu 6bi1m yKoM-
NJEKTOBaHbl famnamMn Oas BblpallMBaHUS pPaCTEHUN
Quantum line ver. 1 (Im281b + pro 3000K + SMD 5050,
660 HMm) (Samsung, AnoHus). MNocTosHHas TemnepaTypa
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nogaepxuBanacb cnamt-cuctemonm Rovex RS-07MST1 /
RS-07MST1 Aux Air, Kutain). Aapaunio Kak 3n1eMeHT MUK-
poknumaTta obecneuymBan aspatop Aceline TFSL-6
(KnTan). YpoBeHb BNaXHOCTM KOHTPONMPOBAIM C MOMO-
wbto POLARIS PUH 9105 1Q (Kutai), npn 16+1,25 4. cee-
ToBOM AHe [30]. YuyeT ob6Liero KonmyecTsa CTepusibHbIX
9KCMIaHTOB NPOBOANAV YePEe3 TPU HeAenNu KyNbTUBMUPOBa-
HUA. OPDEeKTMBHOCTb CTEpuUmMaaumm paccymMTbiBann no
OTHOLLIEHWIO KONTIMYEeCTBa HENMHMULMPOBAHHBIX SKCMAHTOB
(n) K Yncny aKCNIaHTOB, BBEAEHHbIX B KyNbTypy in vitro (N)
B MPOLLEHTax:

n
P=——x100
N

Mo OKOHYaHUKM KyNbTUBUPOBaHUSA Ha 40-e CYyTKN OLEHU-
BaJIN XN3HECNOCOOHOCTb 3KCMIAHTOB MO COOTHOLLEHUIO
KMBbIX 3KCMIAHTOB K OOLLEMY KONMYECTBY BBEOEHHbLIX B
KynbTypy.

Mukpopa3mMHoXeHne n y4yet Mop@domMeTpuyecKux
noka3arenen. CyobKynbTUBMPOBAHME SKCMIAHTOB B BUAE
MWKPOYEPEHKOB C 1-2 MexXO0y3nnmsamMm OCyLLECTBASAN Ha
CcBexXytlo nutaTenbHyio cpeay MC, gononHenHyto BAI 0,5
mr/n. MopdomeTpnyeckme nokasatenu onpegensnu Ha
35-e CyTKM KyNIbTUBMPOBAHUSA PACTEHUNN. YUNUTbIBANIN KONU-
4ecTBO OOKOBbIX MOGEroB, BLICOTY pacTeHUS!, KOIMYECTBO
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peab 3aBUCUT OT 3PPEKTUBHOCTK MNpoLECcca MNoNyYeHns
acenTu4yeckonm KynbTypbl. B pesynbTrate npoBeOeHHbIX
nccnegoBaHMn YCTaHOBMEHO, 4TO M3 42 06paboTaHHbIX
CTEPUNNIYIOWMMN areHTamMmm 9KCMaHTOB HEMOPaXeHHbI-
MU MHDEKUMEN OCTannCb 24 MUKPOYEPEHKOB, a aKTUBHO
pereHepupylowmx — 20 MUKPOYEPEHKOB. AHaNM3 MHOUUU-
POBaHHOIro MaTepmana nokasan, 4To Npuv BBEAEHUN B KyJb-
TYPY in Vvitro XMMON0CTb NOPaxaeTcsa NPeENMyLLECTBEHHO
rpubdammu pona Fusarium (pvc. 1). B utore adbpdpekTmBHOCTb
cTepmnusaumnm (o] noaTanHbIim MCMNO/b30BaHNEM
dyHpasona, KO (1 r/n) n ACE, pazbaBneHHOro auctuinm-
pOBaHHOM BOAOW B cooTHoweHun 1:9, coctaBuna 57,1%.
Kn3HecnocobHOCTb BBEOEHHbLIX B KyJbTypy SKCMIAHTOB
okasanacb Ha yposHe 50,0%.

MHMUMMPOBaHHbIE K POCTY 3KCMaHTbl MOMELLANnM Ha
CBEXYIO NUTaTENbHYIO Cpeay AN MUKPOKIOHANbHOMO pas-
MHOXeHus. [Mocnenyolime cyokynbTUBMPOBAHUSA MPOBO-
OMnn MUKpoyepeHkamn (puc. 2) ¢ mHTepsanom 35-40
CcyTOoK. Takxe Hamu ObINo BbISBNIEHO, YTO yaoaneHne N1cTo-
BbIX MNACTUHOK NpW MNPOBEAEHUUN MUKPOYEPEHKOBAHUSA
XXMMONOCTU MPUBOAUT K PE3KOMY CHUXEHMIO MPUXXMBAEMO-
CTU 1, B BONbLLUNHCTBE C/ly4aeB, — K r’mbenn MUKPOK/IOHOB
(npoueHT rndenn 98,7%), nNpn 3TOM YBENMYMBAIOTCS
3aTpaTbl BPEMEHM Ha NPOBEAEHNE JAHHOMO npouecca.

VccnepoBaHve MoOpdOOMETPUYECKNX NOKa3aTeNem Mmnk-
pPOPaCTEHNIN XMMONOCTU Ha 35-e CYyTKN KySIbTUBUPOBAHMS

Puc. 1. UupuumnpoBaHHbie rpubamm p. Fusarium nepBuyHbie 3KCNAaHTbl XUMOJIOCTHU (C/ieBa)
un makpokoHuaumn Fusarium, 100x u 400x Axiolab 5 (Carl Zeiss) (cnpaBa)

Fig. 1. Primary honeysuckle explants infected by p. Fusarium (left)

and the Fusarium macroconidia, 100x and 400x Axiolab 5 (Carl Zeiss) (right)

Mexgoysnun 6onee 4 MM, KOMMYECTBO, OJIMHY U LUMPUHY
nncteeB. KoaddUUMEHT pasMHOXEHUS pPacCYUTbIBasICS
KakK KONMYyecTBO YepeHKOoB ganHon 10-15 MM, nonyveHHbIX
C OOHOr0 MUKpPOPACTeEHMs mocne aTana nponudepaumn.
lMpuroTtoBneHune n ctepunmaaums 6okca, Nnocyabl, MHCTPY-
MEHTOB MPOBOAMINCE MO OOLLENPUHATBIM METOoAUKaM
[31].

CratncTmnyeckyto 06paboTKy npoBoannm B
nporpammePAST v. 4.03 (PAlaeontological Statistics,
Hopeerus, Bepcusa nporpammel 4.03) [32].

MccneposaHus nposoavnuck B 2022 roay, KOMMYECTBO
uTepaunin akcnepemMeHTa — 5.

PesynbTaTbl UCC/Ie40BaHUSA U UX 00CYXAeHne
YcnewHoe KynbTUMBUPOBaHNE U MUKPOKISIOHANIbHOE pas-
MHOX€eHMEe pacTeHU B YCNOBUSX in Vitro B NepBylO O4e-

in vitro nokasano, 4To cpeaHssa anvHa noberos AocTurna
22,1 mm, Bapbupysa oT 10 go 40 mm (puc. 2, 3). bnuskue
pes3ynbTaTtbl NOAy4YeHbI B nccnenoBaHmax C.C. Makaposa n
np. [31], kotopble Ha cpeane MC, oborauieHHon BAI 0,5
Mr/n, Habngann cpeaHiol AMHY NoGeroB XUMOOCTH
copta MopeHa B npepenax 17 Mm. VI3BeCTHO, 4TO Npu
no6aBneHnn UMTOKMHUHA B NUTaATENbHYIO Cpeay CHUMaeT-
Ca anukanbHOe OOMWHUPOBAHME, MPU 3TOM CTUMYIUPY-
eTcs pa3BuTMe BOKOBbIX NoberoB [33]. B Hawmx onbiTax
MWUKPOPaCTEHUS XMMOMOCTU 0Opa3oBbIBaNN AOMNOHU-
TenbHo oT 1 0o 3 Mukponoberos, B cpeaHem 2,0 wT. Takme
rnokasartenu, Kak KOJMYEeCTBO, ANIMHA U WMPUHA JINCTLEB
MUKPOPAaCTEHUIA XMMOOCTU Takxe BapbupoBanm B
[OBOJIbHO LUMPOKOM AnanasoHe, B CpeaHeM coCcTaBuB 7,6
wT., 6,2 MM 1 4,3 MM COOTBETCTBEHHO.

KoaddunumeHT pasmMHOXEHUA pacTeHUr nNpyv MUKPO-
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CEJIEKUNA, CEMEHOBOACTBO 1 BUOTEXHOJIOIMA PACTEHUI

Puc. 2. Mm(pt;:mouu Xxumonoctu Ha 1-e (cnesa) n 35-e (cnpaBa) CyTKN Ky/ibTUBMPOBaHUS in vitro
Fig. 2. Honeysuckle microclones on the 1st (left) and 35th (right) day of cultivation in vitro
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MopdomeTpu4eckue noKasaTenu umMoaocTmu cbefobHom Ha 35 cyTKK
KyNbTUBMPOBaHKUA in vitro
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MEAN 22,1 3,7 7,6 6,2 4,3
SD 1,9 0,2 0,5 0,3 0,2
MIN 10,0 2,0 5,0 4,0 2,5
MAX 40,0 5,0 12,0 9,5 57
25th% 15,5 3,0 6,0 54 4,0
75th% 27,3 4,75 8,8 7,5 49
V, % 37,5 25,6 28,1 249 16,5

Puc. 3. MopjpomeTpuyeckne nokasatesn XUMOJIOCTU Ha 35-e cyTku
Ky/bTUBMPOBaHMS in vitro (cpeaHne noka3arenn 7 naccaxemn)

Fig. 3. Morphometric parameters of honeysuckle on the 35th day

of cultivation in vitro (averages of 7 passages)
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Puc. 4. PereHepaHTbl XXUMOJIOCTH
copra lMogapok amyp4yaHam

Fig. 4. Regenerated honeysuckle
plants of variety Podarok amurchanam

pPasMHOXEHUN 3aBUCUT OT KONMYEcTBa M OJINHbI MeXO0-
y3nuin Ha noberax, onTumMasnbHasa AJMHa KOTOPbIX OOSKHA
nocturatb 4-10 mm [3]. Mo HaWmMM OaHHbIM, KONMMYECTBO
Mexgoysnuin (bonee 4 mm) Konebanocb B npegenax 2-5
wT., B cpegHem 3,7 wT. MNMpun aTtom cpegHuii KoadduumeHT
pa3mHoxeHus coctasun 4,65+0,025.

Mpwn ganbHenwemM MUKPOKIOKIOHNPOBaHMN Oblsio Npo-
Be[EeHO 7 naccaxer 1 noy4yeHo AOCTAaTOYHOE KOMMYECTBO
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W.b. Kopotuesa*, C.H. Benos, Te I-”-I I/l LI| H a yQTO I/l LI I/l BOCT\l?

VL Grerosa K HaCTOALWEN MY4YHNUCTOW POCE |
L

Hay4HbI LeHTP oBoLLeBoACTBa» (PrBHY OHLIO) PE3IOME

AxTyansHocTs. MyyHMCTas poca — 0AHO U3 CaMbIX PacnpOCTPaHEHHBIX W BPeAOHOCHLIX 3a60-
143072, Poccws, Mockoeckas 06nacts, nesaHui orypua (Cucumis sativus L.) B OTKPLITOM W 3aLLMLLEHHOM FPYHTe. 'I)'Ipuqu, B 3aKpbl-
Oantuosekuii paitoH, noc. BHUMCCOK, TOM IpyHTe, BPeAOHOCHOCTh Bbillie, YeM B MONIEBbLIX YCIOBMSAX. YpoXal orypua, BCneacTBue
yn. CenexumonHas, 14 MOPaX@HMsi PaCTEHUI My4HUCTON POCON, CHWkaeTcA Ha 30-50%, a B OTAeNbHLIX cryyasX,

Gonee yem Ha 70%. Co3faHne COBpPeMEHHbIX FTMGPUAOB OrypLia HEBO3MOXHO Ge3 NOCTOSHHO-
ro NPMBREeYEHMs B CeNEKLMOHHbIN MPOLIECC HOBbIX UCTOUHUKOB XO3SIWCTBEHHO MONE3HbIX NpK-

*AsTop A5 nepenucky: korottseva@mail.ru 3HAKOB, B TOM 4MCIle M YCTOMYMBOCTM K HacTosLen My4yHUCTON poce. OYeHb BaXHO COBMe-
CTUTb B OQHOMN NTUHWM U BbICOKYHO CTENeHb NapTeHOKapnuK, U XKeHCKUIN TUM LIBETEHMS, U YCTOM-
KoHnmKT nHTepecos. ABTopI 3asBASI0T 06 :gzggbago:l_guﬁonee BpeAoHOCHLIM 3abonesBaHnaM. Ty 3apayy NOMbLITANUCL PelwnTb B
OTCYTCTBUY KOHNINKTA NHTEPECOB. MaTepwgnbl U metoabl. OnbIT 6bin 3anoxeH B 2018-2022 romax B OAMHLIOBCKOM paiioHe
MockoBckou obnactu Ha 6a3e ronoBHoro yupexaeHua Pr6HY ®HLO B ycnoBusix BeceHHen
Bkniag aBTopos: Koporuesa W1.5.: HayuHoe pyko- rpyHTOBOW Tennmubl Tuna «bnoyHasy, Ha ecTtecTBeHHOM UH(eKLMOHHOM ¢hoHe. Ha 6a3e nabo-

paTopuu cenekuuM U CeMEHOBOACTBA ThIKBEHHbIX KYNLTYp ObINO M3y4YeHO 27 KONMEKLMOHHbIX

BOACTEO NCCNEAOBAHIEM, KOHLEMTyanMsaLns, 1 okono 50-Ti CeneKLMOHHbIX 06pa3LIoB orypua ngrer.{gxapnuqecx%ro ™na.

pa3paboTka METOA0/I0NMM NCCNEAOBAHNS, MOATO- B cTaThbe Npe/CTaBNeHa OLIeHKa YCTOMYMBOCTH K HacTosILen My4HMCTOI poce 36 Hanbonee

TOBKa 1 co3aaHue pykonucy.benos C.H.: Buaya- BbIPOBHEHHbIX M Hauboriee LieHHbIX MO KOMMSIEKCY XO3AMCTBEHHO MOMe3HbIX NPU3HAKOB

N3aUMS, NPOBEAGHIE NCCBnOoBaHMiA, hopmany-  CEJIEKUMOHHBIX 06pa3uioB orypua. Mo kaxaoMy obpasLly oLieHuBany o 2-3 ceMby, no 6 pacre-
HUIA B KaXOOW, B TeuyeHue 2-X NneT. B TeyeHue Bcero BereTaLMOHHOro nepuofa oLeHUBaNU

Hblil aHanua. Cnetosa M.E.: nposesietve ncene- MHTEHCMBHOCTL MOPaXeHWUst MyYHWUCTOI POCOM MO YeThIpex GanbHOM LKane U pacnpocTpaHe-

[I0BaHWIA, KypUPOBaHWE AaHHbIX, peaakTupoBa- Hue 6one3Hn B %.

HIe PyKOMMCH. Pesynbtatsl n ux obeyxaeHve. Cpeay KONNeKUMOHHbIX 06pa3LoB orypLa, Ha eCTeCTBEHHOM
MHEeKUMOHHOM ¢hOHE HE NopasvnUcb MYYHUCTOM é)ocou aBa rmbpupa arpocbtrv?Mbl BEJO
ZADEN B.V.: Amyp 1801 F1, Aptuct F1, rmbpun 6e3 HassaHusa arpocmpmbl MONSANTO

Ans untuposanms: Kopotuesa 1.6, benos C.H.,  HOLLAND B.V., ycroBHO Ha3BaHHbIi — CemeHnc F1 u rubpun Kubpus F1 arpodupmbl RIJK

CnetoBa M.E. Cenekuus orypua ans BECEHHUX ZWAAN. B cna6on cteneHun, MeHee 4eM Ha oguH 6ann, nopasunuck: Opdert F1, MepeHra F1
MAEHOYHbIX TEMANL HA YCTOMYMBOCTb K HACTOS- Mapunpga F1, Mawa F1, Othello F1, Jiuct F1, Anam F1, CB 4097 F1 u KpacoTka F1. BoiaeneHbl 11
; y 0 Poccum CeneKLMOHHBIX 06pa3LoB OrypLid, 0ToGpaHHbIe B NpeablayLuve rofbl UcCefoBaHuit Mo KoM-
IS R AEIOI [FI0Teie, (O : MNeKcy X03ANCTBEHHO NONe3HbIX NPU3HAKOB, KOTOPbIE He oPa3sUnUCh 3TON 6ONEe3HLIO B Teve-
2024;(1):61-67. https://doi.org/10.18619/2072- HWe 2-X neT uccnegosannin. ByaeT npogomkeHa paboTa Mo oUeHKe ITUX NIMHUIA Ha YCTONYM-
9146-2024-1-61-67 BOCTb K HAaCTOSILLEN MYYHUCTOU POCe Ha MCKYCCTBEHHOM UH(DEKLIMOHHOM (hoHE.
KIMKOYEBBIE CJTIOBA:

orypeLl, TIMHUA, CeNneKums, TONePaHTHOCTb, HAaCToALasA MyYHUCTas poca
Moctynuna B pegakymio: 25.12.2023 rypeu 4 P . y P

MpuHsata k neyatu: 25.01.2024
Ony6nukoBaHna: 19.02.2024

Cucumber breeding for
e, Kaosers’ SergeyN. v, spring film greenhouses for
FederaI'State Budgetary Scientific Institution reSIStance O real pOWdery mlldeW

Federal Scientific Vegetable Center (FSBSIFSvC) ~ ABSTRACT . . .
14, Selectsionnaya str., VNISSOK, Relevance. Powdery mildew is one of the most common and harmful diseases of

] o ) cucumber (Cucumis sativus L.) in open and protected ground. Moreover, in the
Odintsovo district, Moscow region, closed ground, the harmfulness is higher than in the field. The yield of cucumber,
143072, Russia due to the defeat of plants by powdery mildew, decreases by 30-50%, and in some
cases by more than 70%. The creation of modern cucumber hybrids is impossible
‘ . . . without the constant involvement in the breeding process of new sources of eco-
Corresponding Author: korottseva@mail.ru nomically useful traits, including resistance to real powdery mildew. It is very impor-
tant to combine in one line both a high degree of parthenocarrw, and the female {pe
Confiict of interest. The authors declare thatthere ~ Of flowering, and resistance to the most harmful diseases. We tried to solve this
are no conflicts of interest roblem in our work. i id i ; i ;

' aterials and methods. The experience was laid in 2018-2022 in the Odintsovo dis-
trict of the Moscow region on the basis of the head institution of the Federal State
Authors’ Contribution: Irina B. Korottseva: scientif- tBI"udgetadr_)tl_St:len;lflc Institution F;deral imentlfuf: X}eggtlablketCenter (FSB?I FSI\_IC in
; ot e conditions of a spring ground greenhouse of the Block type, on a natural infec-
(B EEEEMENL Eif e, COmEE i ) tious background. On the basis of the laboratory of breeding and seed production of

development of research methodology, prepara-  pumpkin crops, 27 collectible and about 50 breeding samples of parthenocarpic
tion and creation of a manuscript. Sergey N. cucumber were studied. The article presents an assessment of the resistance to this
Belov: visualization, conducting research, formal powdery mildew of 36 of the most aligned and most valuable cucumber breeding

samples in terms of a complex of economically useful features. 2-3 families, 6 plants
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BeepeHune
M y4yHUCTas poca — OAHO U3 CaMbIX PACMPOCTPAHEHHBIX 1
BpPEOOHOCHbIX 3aboneBaHuit orypua (Cucumis sativus
L.) B OTKPBITOM ¥ 3aLMLLEHHOM FPYHTE. [1pnyem,B 3aKkpbiTOM
rPyHTe BPEAOHOCHOCTb BbillEe, YeM B MONEBbIX YCIOBUSAX.
Ypoxaii orypua, BCIeACTBUE NMOPAXEHNSI PACTEHUIA MYYHUCTOM
pocoii, cHuxaetcst Ha 30-50%, a B 0TAENbHbIX cyyasx, 6onee
yem Ha 70% [1,2]. Mo paHHbIM Hano6oBoli B.J1. noTepu ypoxas
orypua oT MyYHWUCTOI POCHl B MAEHOYHONW TENNMLE LOCTUranu
30,9% [3]. BpeooHOCHOCTb B 3HAYMTENbHON CTENEHU 3aBUCUT
OT BPEMEHU MNOSIBIEHUS NMEPBLIX CUMMTOMOB.

B HacToslee Bpems B OTKPLITOM rpyHTe HeyepHO3eMHOW
30HbI, N3-32 CUJIBHOIO MOPaXeHWs NEPOHOCMOPO30M, HACTOS-
Y0 MYYHUCTYIO POCY Ha Orypuax MOXHO BCTPETUTb KpanHe
peako, rnaBHbIM 06pa30M, Ha CUNTbHO BOCMPUMMYMBLIX COPTaX.
OcHoBHOW Bpep aTa 60/1e3Hb HAHOCUT B 3aLUMULLEHHOM FPYHTE,
Kak B BECEHHMX, Tak N 3uMHKX Tennmuax. OcobeHHo akTyanbHa
YyCTOMYMBOCTb K MYYHUCTOW POCe, NpW BbipaliMBaHUM Orypua
Ha [OCBEYMBAHUMN.

Hanbonee pacnpoctpaHeHa My4yHUCTas poca Npu Bbipalym-
BaHUW KyNbTypbl B YCNIOBUSX UCKYCCTBEHHOIO OCBELLEHUS B
OCeHHee — 3MHUe mecsubl [4]. B HacTosiLLee BpeMs Ha CBETO-
KynbType NpeuMyLlecTBO OTAAETCS MHOCTPAHHbIM rubpmaam
orypua. OfHOW 13 rNaBHbIX NPUYUH 9BASETCS cnabas yecTonyu-
BOCTb OTEYECTBEHHbIX TMOPMA0B K MyYHUCTON poce.

MepBble CUMMNTOMbI MOTYT MOSBUTLCS Ha CEMAAO0MNbHBIX UK
Ha HACTOSLLMX IMCTbAX HUXKHEO UK CpeaHero apyca. Marorex
MOXET TakXe pa3BMBaATbCH HA YepeLlkax NUCTbeB U CTebne.
lMopaxeHne My4YHNCTON POCO NPOSBASETCS HA NNCTbSAX B BUAE
OTAENbHBLIX NATEH 6ENoro Haneta, KOTOPbIE NMOCTEMNEHHO CAK-
BatoTcs, 06pa3ys Ha NUCTOBONM NOBEPXHOCTU MOPOLIKOOOPas-
HbIA HaNeT KOHWANANBHOMO CMOPOHOLWEHUS. JINCTbS TEMHEIOT 1
nedopmupyioTesa, npuobpeTas BONMHUCTYIO MOBEPXHOCTb, NOA-
cbixaloT Mo kpasiM. Mnonbl He NOBPEXAalTCs, HO B CBA3U C
06LWMM 06e3BOXMBAHMEM PaCTEHNS, MeNbYatOT, NpuobpeTatoT
roOpbKOBaThIN BKYC M BAHYT. Ha 3aknioynTenbHOW cTagum pas-
BUTUS rpmnba norubaloT cHavana OTAeNbHbIe NIeTH, a MoTOM U
BCE pacTteHue [1, 5].

B ycnoBumsx HeyepHO3eMHOro permoHa B OTKPLITOM ¥ 3aLuu-
WEHHOM TPYHTE, Cpeau BbipaliMBaeMblx NpencTaBuTenen
cemeiictBa Cucurbitaceae, Hanbonbliee pacnpocTpaHeHue u
BPEAOHOCHOCTb 0Ka3biBAOT 2 BUAA MYYHUCTOPOCSHBIX FP1OOB:
Podosphaera xanthii (Sphaerotheca fuliginea (Schlecht ex Fr.)
Poll. unn Podosphaera fusca (¢p.) U. Braun & N. Shishkoff) n
Erysiphe cichoracearum f. sp. cucurbitacearum (DC. ex Merat)
(Golovinomyces cichoracearum). Oba B036yauTens MyyHu-
CTOV pocChbl 9BASOTCS obnuratHeiMu napasutamu [5, 6, 7]. B
YCNOBUSX TEMNMUL, Yalle BCEro Hambonblwuid Bpen NPUHOCUT
naTtoreH Sphaerotheca fuliginea [6]. Mo gaHHbLIM nabopatopum
MONEKYNPHO-MMMYHONOrMYECKUX UCCNef0BaHWA, BO3OyanTe-
NEM MYYHWUCTO POCHI Ha PACTEHUSIX OrypLa B YCNOBUSX BECEH-
HUX nneHoyHblx Tennuy OrEHY OHLO B 2021, 2022 rogax
aBnanca natoreH Sphaerotheca fuliginea (CWHOHWUM)
Podosphaera xanthii (Castagne) U. Braun & N. Shishkoff nnu
cvHoHuM Podosphaera fusca (dp.) U. Braun & N. Shishkoff [8].

lMonHas ycTOMYMBOCTbL Orypua K MYYHUCTON poce
(Sphaerotheca fuliginea Poll.) koHTpoNMpyeTCcs Tpems peuec-
CVBHbIMUW reHamu: pm-1, pm-2, pm-3, nepBbIVi U BTOPOW COAEP-
xaTtcs y copta Natsu fushinari, a Tpetuin y — Pl 200815 Pl n
200818 [9, 10, 11]. Mo3xe 6bin 0OHaPYXeEH elle 0AWH peLec-
CVBHbIVA reH pm-h, KOTOpbIA 0OycnaBnMBaeT yCTONYMBOCTb K
aToMmy 3aboneBaHuio B dase CeMALOMbHbIX NUCTbeB [12].
MonureHHbIN peLecCuBHbI xapakTep HacneaoBaHUs yCcTonyu-

CEJIEKUMA, CEMEHOBOACTBO M BUOTEXHOJIOIMA PACTEHUN

BOCTM K MYYHWUCTOM poce y orypua noarsepaunnun lNusosapos
B.®., lOpuHa 0.B. (1970), NMueosapos B.®. (1971) u ap. [13,
14, 15]. B cBA3K C 3TUM, NPU CENEKLUN FETEPO3UCHBIX TMBpU-
OB orypua o6e poautensckme GopMbl OOMKHb 061aaaTh
YCTONYMBOCTLIO K MY4HUCTON pOCe.

Y70 KacaeTcs ycTONYMBOCTH, BGnaromaps CNOCOOHOCTM 3TUX
o6nuraTHblx 6UOTPOG OB K 10CTATOYHO BbICTPOMY POPMUPOBa-
HMIO HOBBIX Pac, a TakXe CE30HHbIM U3MEHEHUSAM B CTPYKType
naTokoMmnnekca, 60nbWMUHCTBO COBPEMEHHbLIX COPTOB U rnbpu-
[LOB OrypLia BOCMPUNMYMBLI K BO3OYAUTENSIM MYYHUCTON POCHI.
Cpenu copToB, Hanbonee yCToNYMBLIX K 3TOI 60n1e3HU, 60/b-
LIMHCTBO OTHOCUTCA K nyenooneingsemomy Tuny. Cpean oteye-
CTBEHHbIX — 310: Cagko Fq, KonkypeHT, Mapagn, Benopycckuit,
BepaceHb, 3apHuua u ap. [3, 5]. Mo gaHHbim Baknanosoi O.B.
n YucTtakosoi J1.A., BLICOKOW KOMMIEKCHOW YCTOMYNBOCTBIO K
MYYHUCTON POCe M NEPOHOCNOPO3y 06nagany NYenoonbinge-
Mble rnépuapl: Pabunk Fy, Hatawa Fy, Kpeyet Fy [16].

B cBf13M C pOCTOM 4YmMcna NOKanbHbIX 04aroB NOPaXeHUs U
nosBneHnemM anudUTOTUN HACTOALWMA MYYHUCTOM pPOCHI,
HanpaBneHne No Cenekumm Ha yCTOMYUBOCTb ANS 3aNLWEHHO-
ro rpyHTa npuobpertaet 60MbLYI0 akTyanbHOCTb. B HacToswee
Bpems B PO akT1BHO BeeTCS Cenekuus orypua ans 3alluLieH-
HOrO FPyHTa Ha YCTOMYMBOCTb K HACTOSALLEN MYYHUCTON pOCe.
B HUNOBI cospaHbl Byropyatble rubpmasl napTeHokapnuye-
ckoro Tuna: bapcenona Fy, Wapx Fy, Kagpunb F1 n gp. [17] n
KOKTeNNbHble TMOPMALl Orypua napTeHoKapnuMyeckoro Tmna ¢
rnagkumu nnogamu — Muunctap Fy u Mpomunn Fy, xapaktepu-
3YIOLLMECS YCTONYMNBOCTLIO K 3TOI 6one3um [18].

Cnepnyet OTMETUTb, YTO YCTOMYMBOCTb K MYYHUCTON poce
MOXET U3MEHATBLCS B 3aBUCUMOCTM OT BO3pacTa v NPOayKTUB-
HOCTW pacTEHWUA, YCNOBUIA BbipaLLMBaHNS, BUAOBOr0 COCTaBa
BO30OyamTenen, NHOEKUMOHHON Harpyskn 1 apyrux GakTopos
[13].

Co3paHne COBPEMEHHbIX rMOPMAOB Orypua HEBO3MOXHO
6e3 MOCTOSIHHOTrO MPUBNIEYEHNS B CENEKLMOHHBIA NpoLecc
HOBbIX MCTOYHMKOB XO39/CTBEHHO NONE3HbIX MPU3HAKOB, B TOM
4yncne n yCTOMYMBOCTM K HAcToALWER My4HUCTON poce. OyeHb
BaXHO COBMECTUTb B OAHOM NIMHUN 1 BbICOKYIO CTENEHb NapTe-
HOKapnum, v XEeHCKWIA TUM LLBETEHNS, U YCTOWYMBOCTb K HaMbo-
nee BPELOHOCHbIM 3aboneBaHusM. ATy 3agadvy MNonbITanuchb
pewunTb B Hawei paboTe.

YcnoBus npoBefeHUs OnbITOB

OnbIT 6bIn 3anoxeH B 2018-2022 rogax B OOMHLOBCKOM
palioHe MOCKOBCKOI 0611acTU B YCNOBUSIX BECEHHEN rPYHTO-
BOW Tennuubl Tvna «bnoyHas» Ha 6a3e rofoBHOrO yupexaeHuns
OreHY ®HLO. Moces Ha paccaay NpoBOAUNM B Havane mas,
nocagky paccagbl — B ®asy 2-x HaCTOSLWMX NMMCTbEB. ['ycToTa
CTOSIHUS pacTeHui — 2,8 WT./M?. ArpoTexHunKa BbipalnBaHnsg —
obLenprHaTas ong yCnoBuii BECEHHMX MIEHOYHbIX TEMNLL.

Bo3byouTento HacToswel MyYHUCTOW POCHI, KOTOPLIA MO
CcBOeV npupoae saBnsetcs obnuratHoiM 6uoTpodom, Ang
aKTMBHOTO PacnpoCTpaHeHWs HeobXoAMMO Hanuyme OnTU-
MasibHbIX TMAPOTEPMUYECKUX YCNOBMIA. MeTeoponornyeckune
cocTasnsiowme nccnegyemoro nepuoga 2018, 2021 n 2022
rofoB B LENIOM co3nanv 6naronpusTHbe YCI0BUS ANS pasBu-
TS ANNPUTOTUN HACTOALLEN MYYHUCTOM POCHI, Kak B OTKPbI-
TOM, TaK 1 B 3aLLMLLEHHOM FPYHTE Ha NPEACTaBUTENSX CEMEN-
CTBa ThikBeHHbIE. Tak, B 2018 rogy cpefHecyTo4Has Temnepa-
Typa Bo3ayxa B Mae Ha 3,6°C npeBbilana CpegHEMHOroNeTHNE
nokasarenu, 4to cnocobcTBoBano 6onee paHHeMy Pas3BUTUIO
00NnesHN Ha pacTeHusIX-x03sieBax B €CTECTBEHHOW cpepe, a
YCNOBUS MNOHUXEHHOW BNAXHOCTH (KOMMYECTBO OCAAKOB MOYTU
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Tabnuya 1. CpedHecymoyHasi memnepamypa 803dyxa U CyMMapHoe Kosiu4yecmeo ocadkos 1o Mecsiyam
8 pa3nuyHble 200b1 uccnedoeaHutl (OduHyoeckuli patioH, 2018, 2021 u 2022 200k1)
Table 1. Average daily air temperature and the total amount of precipitation by month in various years of research (Odintsovo district, 2018, 2021 and 2022)

ma MIOHb uionb aBryct
MeTeoponoruyeckue
ycroBust
2018 2021 2022 *rr 2018 2021 2022 r 2018 2021 2022 m 2018 2021 2022 m
Temneparypa Bo3gyxa, °C 16,6 14 10,4 13 154 20,2 19 17 176 222 206 18 158 194 222 15
Cymma ocafikoB, MM 622 105 21 100 26 62 102 110 66 62 168 135 306 73 2,6 80

rr— cpeagHeMHoroJsietTHne gaHHble

2018 2021 2022 2018 2021 2022
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Puc. 1. rngporepmuyeckume nokaszarenun 2018, 2021 n 2022 rogsi

Fig. 1. Hydrothermal indicators 2018, 2021 and 2022

B IBa pa3a MeHblle KNMMaTn4eckoil HopMbl) CnOco6CTBOBaNU
MOBbILIEHWNIO arpeCcCMBHOCTY BO36yamTens.

BereTauunoHHbIi ce3oH 2021 roga 6611 Xapkum 1 3acyLun-
BbIM, C MPEBbILIEHNEM TeMMepaTypHbiX 3HAYEHWI HaL cpen-
HEMHOroneTHUMK B cpeHeM Ha 2°C, 4To ckal3aNioCb Ha CABUre
[aTbl NOSIBNEHNS NEPBbIX CUMMNTOMOB M Hayana MHTEHCMBHOIO
3apaxeHuns, Ha 6onee No3aHMEe CPOKKU, B CpelHeMm Ha 2 Hepe-
N, NO CPaABHEHMIO CO CPEAHEMHOroNeTHUMMN HabnoaeHnamu.
Mpwn aToM 0cagkoB BbiNano noytu Ha 30 MM MeHblLEe HOPMbI.
Oco6eHHO HU3KMe 3HAYeHWs MPULLANChL Ha aBrycT, B Nepuofp,
aKTMBHOrO MAOAOHOLWEHMS, YTO NOCAYXMNNO AOMNONHUTENbHbIM
(hakTopomM BOCNPUMMUYNBOCTM PACTEHWIA K NATOrEHY.

maopoTtepmuyeckme nokadatenn 2022 roga xapakTepr3oBannchb
6onee HU3KMMK 3HAYEeHUSMKU TemnepaTypbl BO3fyxa B Mae, Ha
2,6°C HUXe CpelHEMHOrONETHNX, U KONMYECTBOM 0CAOKOB — Ha 79
MM MeHblle HOpMbl. Kpome TOro, Ha KynbTypax CemencTBa
Cucurbitaceae B ecTeCTBeHHOW cpefie paHHUM YTPOM Habntopa-
NCb 0BUNbHBIE POCHI, KOTOPLIE SBASIOTCS ONTUMAnbHOW Cpeaoi
ONS CTUMYNSLMM NaToreHesa My4YHUCTON POChI.

Takum o6pasom, B 2018, 2021 1 2022 rogax ycnosus Bere-
TaUMOHHOro nepunoaa Gbiv AOBONLHO 3aCyLUANBLIMU, HA HOHE

Kak MOBbIWEHHbIX, TAK W MOHUXEHHbIX TEMMepaTyp BO34yxa,
KoTopble 61aronpusTCTBOBaNN BOSHUKHOBEHMIO OMTUMaNbHbIX
ycnosuii pna 6onee paHHero natoreHesa My4HUCTON POCh Ha
BOCMPUUMYMBLIX PAacTEHUSX. A Takxe CnocobCTBOBANN 3HAYM-
TENbHOMY MOBbLILWEHNIO arpecCMBHOCTM BO3OYAUTENS MYYHU-
CTOW pOChbl, YTO, B CBOIO 04epeAb, CAYXWN0 JOMNONAHUTENbHbLIM
dakTopoM ans pas3BuTua anMdUTOTUM 3TOM BONE3HW Ha Kyfb-
Type orypua B YCN0BUSAX BECEHHUX NAEHOYHbIX TENINL,.

MaTepuansi u meToAbl

Ha 6a3e nabopatopuu cenekuun 1 CEMeHOBOCTBA ThiKBEH-
HbIX KYNbTyp ObINO M3y4eHO 27 KONMEKLUMOHHbIX 1 0kono 50
cenekuMoHHbIX 06pa3L0B OrypLa napTeHoKapnmMyeckoro Tuna.

B crtatbe npeactaBneHa OUEHKAa YCTOMYMBOCTM K HACTOSA-
e MyyHucTol poce 36 Hanbonee BLIPOBHEHHbIX U Hanbonee
LEHHbIX MO KOMMAEKCY XO39WCTBEHHO MOJIE3HbIX MPU3HAKOB
cenekuMoHHbIX 06pasLoB orypua. Mo kaxaomy obpasiy oLe-
HuMBanu no 2-3 ceMbn, N0 6 pacTeHWIA B KaXO0W, B Te4eHne 2-X
nert.

B nneHoyHol Heoborpesaemoit TennuLLe NPOBOANAN OLLEHKY
WHTEHCMBHOCTU MOPaXeHWs pacTeHui orypua MYYHWUCTOW
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pOCOIN Ha eCTECTBEHHOM WHOEKUMOHHOM (GOHE, B COOTBET-
CTBUM C «PekoMeHOaumMsaMmn n MeToanyeckumMmn ykasaHnusaMm no
cenekummn n ceMeHoBoaCcTBy orypua» [19] n «lnpokmum yHndu-
LMpoBaHHbIM knaccudukatopom C3OB u mexayHapoLHbIM
knaccudukatopom CIOB Bnaga Cucumis sativus L.» [20].

MNHTEHCMBHOCTb NMOPaXeHNs OrypeyHbiXx pacTeHUI OLEeHNBA-
NN N0 Cneayloulen wkane:

0 — 3popoBbIe pacTeHus;

0,1 — eanHWYHBIE NPU3HaKK 3aboneBaHuns;

1 — nopaxeHo Ao 1/4 noBepXHOCTM NNCTa;

2 — nopaxeHo 0 1/2 NOBEPXHOCTU NUCTA;

3 — nopaxeHo 0 2/3 NOBEPXHOCTU NUCTA;

4 — nopaxeHo 6onee 2/3 NOBepPXHOCTH NUCTa.

CpepHuit 6ann (MHTEHCMBHOCTbL) MOPaXeHUs copTa BbIYUCIANN
no copmyne:

rAe Y — CyMMa npousBefeHuit (rxb); r — KONMYECTBO NOPaXeHHbIX
pacTeHuit; b — 6ann nopaxeHus; N — KONUYECTBO Y4MTbIBAEMbIX
pacTeHun.

MOHVTOPWHT BBIPABHEHHOCTU 1 HANPSXEHHOCTU €CTECTBEH-
HOr0 MHMEKUMOHHOrO dhOHa ANS OLLEHKN NMHEWHOrO matepua-
na Ha yCTONYMBOCTb K HACTOSLLEN MYYHUCTOW POCE B YCNOBUAX
3aWMLWEHHOrO rpyHTa B TedeHune Tpex net (2018, 2021 n 2022
rofibl) OLEHMBaNM No UHTEHCMBHOCTU nopaxexus (Cb, 6ann) un
pacnpocTtpaHeHuio (P, %) HacTodWen My4HUCTON POCHI Ha
pacTeHusax orypua, SBASIOWUMUCS B TEYEHNE UCCNEeLyeMOro
nepuoga ctTaHLapToOM BOCAPUUMYMBOCTU (St S — nuuna 1771) n
cTaHpapTom TonepaHTHocTm (St R - copt Eguncteo). Cnepyet
OTMETUTb, 4TO PACNPOCTPAHEHHOCTb HACTOSALWEN MYYHUCTOW
poCbl Ha BOCMPUUMYMBOW NNHWUM 1771 Ha NPOTSXEHWUN BCErO
nepuona nccnenoBaHuii 6eina cTabunbHO BbICOKOW M COCTaBU-
na 100% ¢ BapbMpoBaHMeM nokasartesnid NOPaXEHHOCTM pacTe-
Hui 3-4 6anna, B 3aBMCUMOCTU OT roja.

CEJIEKUMA, CEMEHOBOACTBO M BUOTEXHOJIOIMA PACTEHUN

MopaXeHHOCTb pacTeHWuii onpedensanu B OUHAMUKE,
0TMEYaNu HapacTaHne MHTEHCMBHOCTU Pa3BUTHS CUMMNTOMOB B
nepuon, MacCOBOrO NNOJOHOLLIEHUS 1 B KOHLIE BEreTaLuu.

PesynbTathl U ux 06CyXaeHue

B 2018 rogy B BeCeHHEN MNIEHOYHOW Tennuue, B Mepuoa,
MaCCOBOr0 MNOAOHOLWEHNS, ObiN0O OTMEYEHO MOpPaxeHue
pacTeHuin orypLa My4HUCTON POCOWA, HEKOTOPLIX 06Pa3LIOB — B
CUNbHON CcTeneHn. HeyCcTOMYMBLIAN CTaHAAPT, HA KOHeL, aBry-
cTa, Nopasnncs My4yHUCTol pocoit Ha 3,0 6anna (tabn. 2).

Ha ectecTBeHHOM MHGOEKLMOHHOM HOHE OTCYTCTBUE CUMM-
TOMOB MYYHWUCTOW POCHI ObINO BLIIBAEHO Y ABYX KOMMEPYECKMX
rmopunnos arpopupmel BEJO ZADEN B.V.: Amyp 1801 Fy,
ApTuct F1 n rubpupa 6e3 HaseaHua arpodupmsel MONSANTO
HOLLAND B.V., ycnoBHo Ha3BaHHOro Cemenuc Fi. B cnaboi
CTeneHun, MeHee 4eM Ha oauH 6ann, nopasunucek: Opdein Fi,
MepeHrra Fy, MapuHga Fq, Mawa Fy, Othello Fy, Jluct Fy, Apam
F1 n KpacoTka Fy. BbiCOKY0 BOCNPUUMYMBOCTL K BO3OYANTENIO
(cTeneHb nopaxenus 2,7-3,0 6anna) NpPoAEMOHCTPMPOBANM
Tpu rnbpupa: CaHbkmHa no6osb Fy, Jlenb Fi n Kypax Fi.
HemHoro meHbLie, Ha 2,3 6anna, nopasuncs rubpug Mepman
F1. OcTanbHble nccnenyemble rmépuabl NOpasnanch B CpeaHel
ctenenu (1,5-1,9 6anna).

B 2021 rooy B BECEHHEN NIEHOYHOW TENNLE U3YYann eLle
7 KONNEKUMOHHBIX 06pa3LL0oB Orypua, Nonb3yLwmnxcs 60bLLOiA
nonynspHOCTbLIO cpean depmepoB. B aTom roay Ha eCTECTBEH-
HOM MHbEKUMOHHOM GOHe My4yHMCTas poca nposiBMnachb B
cpenHen cTeneHun, BOCNPUMMYMBBLIA CTaHOAPT Nopasuics Ha
1,0-1,5 6anna. Tpu rubpupa: Cemenuc Fy, Knbpus F1 n CB
4097 Fy coBCEM He MOPasnInChb HACTOSALWEN MYYHUCTOR POCOWA.
Mmbpua Catarina Fy nopasunca Ha ypoOBHE HEYCTONYMBOro
cTaHgapTa, a octanbHble — Ha 0,3-0,6 6anna (Tabn. 3).

Ha nsyyaembix rubpupax B pesynbTaTe WMHLYXTUPOBAHUS
ObINN NONyyYeHbl ceMeHa, koTopble Bbicesinn B 2022 roay no
ceMbsiM. B aTom rogy Ha eCTeCTBEHHOM UHDEKLMOHHOM dOHE

Tabnuya 2. OyeHka UHMEHCUBHOCMU MOPaXeHUs! KONEKYUOHHbIX 06pa3yoe o2ypya Hacmosiwel My4yHucmoli pocoll
(uHmeHcugHocmb nopaxeHus, 6ann). BeceHHss mennuya, ecmecmeeHHbIlU UH(eKYUOHHBbIU ¢hoH, 2018 200
Table 2. Assessment of the lesion of collectible cucumber samples with real powdery dew
(degree of lesion, score). Spring green house, natural infectious background, 2018

i Xc

Komg%'%::"bm Mpoucxonaeme 10.08. - 29.08.
ng:pc;::u:.m o OrBHY «PEJEPANBHBI HAYYHbI LIEHTP OBOLLEBOACTBAY 0 0
Eg;gggﬁ;;blﬁ cTaHgapT Al 0.2 3,040,2
Kpacotka F4 OrBHY «PEEPAIbHBIA HAYYHBI LIEHTP OBOLLEBOACTBA» 0 0,6£0,08
Anam F, BEJO ZADEN B.V. 0 0,5:0,1
Aptucr Fy BEJO ZADEN B.V. 0 0
Amyp1801 F4 BEJO ZADEN B.V. 0 0
MNuer Fy RIJK ZWAAN ZAADTEELT EN ZAADHANDEL B.V. 0 0,640,15
3kcenbeuop Fy ENZA ZADEN BEHEER B.V. 0,1 1,540,22
PMT 000 «TETEPO3VCHASI CENEKLIVS 0,1 1,5£0,2
Nenb Fy OrBHY «PEJEPANBHBIA HAYYHBI LIEHTP OBOLEBOACTBA» 03 2.8+0,2
Othello F; MORAVOSEED SPOLECNOST S RUCENI OMEZENYM:; W Anexcatwosa M.B. 0 0,740,13
Cemetmc Fy MONSANTO HOLLAND B. V. 0 0
Opdeit F4 3A0 «HAYYHO-TIPOV3BOCTBEHHAS KOPMOPALIS 'HK. NT/» 0 0,3£0,15
CaHbKuHa Mio60Bb Fy 000 «TETEPO3VCHASI CENEKLINS» 05 3,0£0,17
Kypax Fy 000 «CENEKLIMOHHASI ®MPMA FABPULL 0,15 2,7540,12
Tepmat Fy MONSANTO HOLLAND B. V. 0 2,340,19
Motmcus F; MONSANTO HOLLAND B. V. 0,1 1,9£0,07
Mepetra F; MONSANTO HOLLAND B. V. 0 0,440,05
Mapuhaa F; MONSANTO HOLLAND B. V. 0 0,6+0,05
Mauwa F4 MONSANTO HOLLAND B. V. 0 0,80,23
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Puc. 2. lNopaxxeHune pacteHns
orypuya My4YHUCTOWV pPOCOi B CUJIbHON CTeNneHn
Fig. 2. Defeat of the cucumber plant

powdery mildew to a strong degree

0oTMeyanu nokanbHble aNUGUTOTUN NaTOreHa, BOCNPUUMYABBII
CTaHOapT yXe npu OueHke B TpeTben aekane wonsg (25.07)
nony4mn makcumanbHbli 6ann. Bce cembu Catarina F, oka3sa-
NINCb HAa YPOBHE HEYCTOMYMBOrO CTaHAapTa v Obinn 0TOpakoBa-
Hbl. B nonynaunsax CayHa F2 oTAenbHble CEMbM NOPa3UINCh Ha
0,5, a opyrve - Ha 1,5 6anna. B nonynauusax Bjorn F2 Tonbko
ofHa CeMbsl okasanacb 6e3 CMMNTOMOB, a Yy Apyroi 6ann
nopaxeHuns sapbuposan B uHtepsane ot 0,5 no 1,0 6anna. U
b nonynsumn Cemennc Fa2 n Knbpus F2 coBcem He nopasu-
NCb 3TON BonesHsblo (Tabn. 3).

B nabopaTopuun cenekumv M CEMEHOBOACTBA ThIKBEHHbIX
kynbTyp GTBHY ®GHLUO 6bin noNyyYeH pag nMHWi orypua, oTau-
YalLWMXCa KOMMNIEKCOM XO3SMCTBEHHO MOME3HbIX NMPU3HAKOB.
Hanbonee BbIDOBHEHHbIE U3 HUX NpeAcTaBneHbl B Tabnuue 4. B
KauyecTBe BOCMPMMMYMBOrO CTaHAapTa Mcnonb3oBanum obpa-
3el 13 AnoHun 1771, TonepaHTHOro — copT EamMHCTBO. B Teve-
HWe OBYX NeT uccnenoBaHnii B He0b6OorpeBaemblix MAEHOYHbIX
TEennuuUax Ha ecTeCTBEHHOM MHMEKLMOHHOM hOHEe NPOBOANIM
UMMYHOMOTMYECKYI0 OLEHKY CenekLuMOHHbIX 06pa3LoB orypua

BREEDING, SEED PRODUCTION AND PLANT BIOTECHNOLOGY

Puc. 3. lMopaxeHne pacTteHuns orypuya
MYYHUCTOW pocoii B cnaboii cteneHu
Fig. 3. Defeat of the cucumber
plantpowdery mildew to a mild degree

Ha YCTONYMBOCTb K BO30OYAMTENIO HACTOSILLEN MYYHUCTOW POCHI
Sphaerotheca fuliginea (cuHoHum) Podosphaera xanthii. Kak
oTMeyanocb paxee, B 2022 rogy Habnoganock anuduUTOTUNA-
HOe pa3BuTue 3aboneBaHns ¢ 601ee UHTEHCUBHBLIM MOPaXeH!-
em, yem B 2021 ropgy. MNepBbie CUMNTOMbI MYYHUCTOW POCHI Ha
orypue B 2022 rogy nosiBUNMChL yXe B KOHLLE NepPBOii Aekabl, a
B 2021 rony - B TpeTbelt aekaae nons. CtaHgapT BOCNPUUMYN-
BOCTM Ha eCTeCTBEHHOM WHPekunoHHoM ¢oHe B 2021 roamy
nopasuncsa B cpeaHem Ha 3 6anna, Toraa kak B 2022 - Ha 4
6anna. CnenyeT OTMETMTb, YTO Ha TONEPAHTHOM cTaHaapTe
CYMNTOMOB NPOSIBMIEHNS MYYHUCTON POCOIN OTMEYEHO He ObiNo
B TeYeHue nccneayemoro nepuoga (tabn. 4).

N3 36 cenekumoHHbix 06pasuoB orypua Ha 11 He O6binn
06HapyXeHbl CUMMNTOMbI HACTOSALLEN MYYHUCTOW POCHI B TeYe-
Hue 2-x neT uccnenoBaHuii. Eule oanH obpaset, oueHMBancs B
TEYeHne O[HOro rofa M TOXe He Nopasunscs 3Toi 60Me3HbIo.
[BeHafuaTbh NMHUIA nopasunuck He 6onee, yem Ha 0,5 6anna.
CnegyeT OTMETUTb, 4YTO Ha GOMbLIMHCTBE W3 HUX NPU3HAKK
HaCTOALLEN MYYHUCTON POCHI ObINM OOHAPYXEHWUMN NULLbL B OANH
n3 OBYX NeT uccnemoBaHuii. PacnpocTpaHeHue 60onesHu Ha
3Tux 06pasuax coctasuno ot 20 0o 100%. Hanbonee LeHHbIMK
6binn aBe nuHun: Fen. Fg1o 1 Wap. F7, HA KOTOPbLIX MyYHMCTAs
poca nopasuna He 6onee 20-30% pacTeHwuii.

YeTblpe NUHUM OKa3anuUCb MeHee YCTOWYMBLIMKU, Mopasu-
nnck Ha 0.7-1.5 6anna un HyxpawTcs B fopaboTke No 3TOMy
npu3Haky.

Ewe veTbipe nuHuu: J1.77/1, Mopa.B. Frs, Mponekc 27-3 By n Kap.
Fe k/6 pen. nopasmnuck B CUIIbHO cTenexun — Ha 2,5-4,0 6anna, Ha

Ta6bnuya 3. UMMyHosl02uYecKasi OueHKa KOJIIeKUUOHHbIX 06pa3y0e o2ypya K My4HUCMOU poce (8eceHHsIs nineHoYHas mennuya, 2021, 2022 200kb1)
Table 3. Inmunological assessment of cucumber collection samples for powdery mildew (spring film phase, 2021, 2022)

MokoneHue F4 MokoneHue F,

. 20.08.2021 25.07.2022
Kom;%l;gv;::ubm Mpouncxoxaexue . Cb, 6ann P. % . Cb, 6ann P.%
min—-max ch min—-max ch
Sg)&?:#qgﬁu crangapr SAnoHus 1,015 12 100 40 40 100
Cemennc MONSANTO HOLLAND B.V. 0 0 0 0 0 .
Ku6pus: RIJK ZWAAN ZAADTEELT EN ZAADHANDEL B.V. 0 0 0 0 0 .
CB 4097 MONSANTO HOLLAND B.V. 0 0 0 003 0.2 5
Bjorn ENZA ZADEN BEHEER B.V. 0,2-0,5 04 66 0-1,0 03 42
Magpunene MONSANTO VEGETABLE IP MANAGEMENT B.V. 0,4-0,8 06 15 . . -
Catarina SEMILLAS FITO SA. 1,0-15 13 100 0-15 10 85
Cayna RIJK ZWAAN ZAADTEELT EN ZAADHANDEL B.V. 005 03 25 40 40 60

lMpumeyarune: P —pacrnpoctpaHeHne 60s1e3Hu; Cb — MHTEHCUBHOCTb MOPAaXeHUs!
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Ta6nuya 4. OyeHka UHMEHCUBHOCMU MOPaXXeHus1 My4YHUcmol pocoli cesleKyUOHHbIX TUHUl o2ypya
napmeHokapnuyecko2o muna (2021, 2022 200k, n1eHoOYHasi mennuya)
Table 4. Assessment of powdery mildew lesions of selection lines of parthenocarpic cucumber (2021, 2022, film greenhouse)

MHTEHCMBHOCTb MOpaxXeHWUs My4YHUCTOW pocow, 6ann

Ne NVETE] 2021 rop
min-max xcpen
1 EnuHCTBO — TONepaHTHbIN st 0 0
2 Oo6pasey 1771 —HeycTONUMBLIN St 2,5-3,5 3
3 24-905 RZ Fy.5 0,2 0,2
4 Apam Fy4 0,7-2,0 1,0
5 Bap. Fg.7 1 0 0
6 lap. Fgg 0 0
7 Fen. Fg.19 0 0
8 Tep. Fs. k/6 0,5 0,5
9 Kab. Fs.5 k6 1 peg 0,2-1,0 0,5
10 Kan. F7.¢ 0 0
11 Kap. F5 m/6 0 0
12 Kap. Fg k/6 pea. 2,5-3,0 2,7
13 Kap. Fg.7 k/6 vacT. 0 0
14 n-25 0 0
15 n-77n1 3,0-3,5 3,2
16 Nuct Fys 0 0
17 Mag. F5 0-0,8 0,5
18 Mam. Fy 0 0
19 Map. F4 0-0,3 0,1
20 Mep. Fs.¢ 0 0
21 MoH. F4.5 k/6 0 0
22 MoH.. F3.4 M/6 0-0,7 0,35
23 Muk. Fg rn. 0-0,1 0,05
24 Moga.B. F7g 2,5 2,5
25 Mp. Fo.11 0 0
26 Mponekc 2 B4 1,7 1,7
27 Mponekc 27-3 B4 2,5 2,5
28 Mbix. F5.g k/6 0,5 0,5
29 Mbix. Fg rn. - -
30 CeH. F9.11 2
3 Tar. Fgg 0
32 Tp. Fg k/6 0,7 0,7
88 Yp. F5-6 0-0,5 0,1
34 Xac. F5 0-0,7 0,3
35 LWap. F; 0-0,5 0,1
36 Jkcensb Fs5 p/o 0-0,2 0,07
37 Okcensb Fs5 u/6 0-0,3 0,1
38 n-35 0-0,2 0,1
HCPg5 0,22

YPOBHE BOCMPUMMYMBOrO CTaHgapTa — obpasua u3 AnoHuu.
PacnpoctpaHeHne 6one3Hun Ha atux obpasuax mocturano 80-
100%. HemHoro B MeHbluUel cTenexun — Ha 1,7-2,3 6anna, nopasu-
nuck B 06a roga nccnenosanuii 06pasupl Mponekc 2 By, CeH. Fo.11;
B 2022 rogy - B TeYEHWEe OAHOr0 rofa — NnHus Xac. Fs. MyyHuctas
poca nopaswuna atn obpasupl Ha 80-90%.

Takmm 06pasomM, NOpaxeHWe MYYHUCTOM POCON M3y4aeMmbix
06pa3LoB orypua B 3Ha4YMTENBHOM CTEMNEHM 3aBUCENO Kak OT FeHo-
Tna mn3y4aemblix 06pa3LoB, Tak W YCNOBUIA BbIpalBaHus. YTo
cornacyetcs C JaHHbIMM Opyrux uccneposatenen [1, 3, 6, 7].
Camble BOCNpUMYMBbIE 06pa3Libl CYLLECTBEHHO NOPa3nINCh 3TON
6onesHblo B 06a roga nccnepoaHunii. OpgHako B 2022 rofly MHTEH-
CMBHOCTb MOPaXEHW MYYHUCTOI POCO BonblUMHCTBA 06pa3LLoB
Oblna BoiLe, Yem B 2021 roay.

PacnpoctpaHeHue 6onesnu, %

2022 rop
. 2021 rop 2022 rop
min-max xcpea
0 0 0 0
4 4 100 100
0 0 40 0
0,3 0,3 100 50
0,5-1,0 0,75 0 75
0 0 0
0-0,5 0,3 0 20
0,5 0,5 100 90
0,5-1,0 0,73 100 100
0 0 0 0
0 0 0 0
- - 100 -
0 0 0
0 0 0
3,3-3,5 34 100 90
0 0 0
0 70 0
0 0 0 0
0-0,5 0,3 33,3 50
0 0 0 0
0 0 0
0 0 50 0
0 0 50 0
3 3 100 100
0 0 0 0
2 2 80 90
3 3 80 90
0,5 0,5 100 100
0 0 - 0
2,0-2,5 2,3 80 90
0 0 0 0
1,0-1,5 12 100 100
0-0,4 0,2 41,7 50
1,5-2,0 1,75 60 80
0,5 0,5 294 20
0-0,7 0,35 33,3 60
0-0,3 0,2 83,3 50
- - 66,6 -
0,20
BoiBOAbI

lMpenBaputenbHas oueHka CenekuMoHHbIX 006pa3uoB
orypua Ha yCTOWYMBOCTb K MYYHUCTOW pocCe no3Boauna
BbIAENUTb TIMHUN, HAUMEHEE NOPa3NBLLMECS 3TON 60NE3HbIO.
B cenekunu Ha yCTONYMBOCTb K HACTOSALLEA MYHHUCTON POCE
Hanbonee uenecoobpasHoO MCNONbL30BaThb Cleayloune Kon-
nekunoHHble obpasubl orypua: Aptuct Fy, Amyp 1801 Fq,
Cewmenuc Fy, Kubpusa Fy, CB 4097 Fy. Boinenennol 11 cenek-
LMOHHBIX 00pasLoB Orypua, KoTopbie He MopasuInch 3TOW
60ne3HbI0 B TeyeHue 2-x neT uccnepoBaHuin. Pabota no
OLEHKe 3TUX JINHUIN Ha YCTOMYMBOCTb K HACTOSALWENR MYYHU-
CTOl poce Ha WCKYCCTBEHHOM MHPEeKLUMOHHOM doHe byaeT
npoAoXeHa.
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M) Check for updates

dopmmrpoBaHme Moaenu

copTa canara (Lactuca sativa L.)
copTtoTuna barasus o
rMOPOMOHHON KYNbTYPbI

PE3IOME

AkTyanbHocTb. B HacTosilee BpeMs cywecTByeT TeHAEHUMUSI Ha yBenu4yeHne o6LeMoB
BblpalyMBaHUsA canara Ha ruaponoHuke. Takme oco6eHHbIe YCNOBUS BbipaliMBaHus cana-
Ta Ha rMAPONOHMKe KaK NOBbIWEHHAs BMaXHOCTb B 30HE KOPHEW, pa3Hbi YypOBEHb OCBe-
LEHHOCTM B TeYeHUe roaa, 0CO6eHHOCTU MUHEPATILHOTO NUTAHUSA, OUKTYIOT psAf Heobxo-
OUMbIX XapaKTepuUCTUK, KOTOPbIMU AOMKHBLI o6nagaTk coprta. Kpome Toro, copt canara
ANA rMAPONOHUKMN [OMKeH CTabUNbHO AaBaTh BbICOKYH YPOXaWHOCTL M 06naaaTh Xopo-
WUMMK NOTpebuTenbCcKUMU KavecTBamu. COOTBETCTBEHHO TPebyeTcs BeCTU cenekuuio
oTAenbHO AnA cneumduyeckux ycnoBuii ruaponoHnku. M ana teopetnyeckoro o6ocHo-
BaHWA ceNeKuuM COpPTOB canarta Anisl 3TOW TeXHOJIOrMU M MOBbIWeHNUsA 3h(DEKTUBHOCTH
CeneKLMOHHOro npouecca Heobxoammo chopMnpoBaTb MOAeNb COpTa, YTO U iIBNSieTCsA
Lienblo AaHHOW paboThI.

Matepuans! n metofbl. Bbinu nyyeHsl 13 Haubonee pacnpocTpaHeHHbLIX COPTOB canara:
8 coprtoB cBeTno-3eneHon baraBum u 5 — TemHo-3eneHon. B casy TexHonornyeckom cne-
nocTu onucbiBanu Mopdororuyeckme NpU3HaKkU pacTeHuii U onpeaensnu GuomeTpuye-
CKue nmoKasaTenu pacTeHui.

PesynbTaTthl. Ha ocHoBaHuu nsyyenus B 2021-2023 rogax 13 Hanbonee 4acTo Bblpaliu-
BaeMbIX Ha rMapornoHuUKe COPTOB camnarta coptoTuna bataBusi onpegeneHbl Kputepum
MoAenu copTta Ans ruaponoHUKU. BbisiBneHbI npu3Haku NUCTOBOWM PO3eTKU, IMCTOBOM
NNacTMHKKU, NoKa3aTenn CKOPOCNenocT U NPoAyKTUBHOCTU, MPUCYLUME ITUM COpTaM, U
Ha Ux ocHoBe cchopMUpOBaHa Mogernb copTa.

KIKOYEBbIE CIIOBA:

canar, cenekuus, copT, Moaesb, Mopdonornieckue NpU3HaKu

Formation of a model of lettuce
(Lactuca sativa L.) variety

of the Batavia type

for hydroponic cultivation

ABSTRACT

Relevance. Currently, there is a tendency to increase the volume of lettuce cultivation in
hydroponics. Such specific conditions for growing lettuce hydroponically as high humid-
ity in the root zone, different levels of illumination throughout the year and specific min-
eral nutrition, dictate a number of necessary characteristics that varieties should pos-
sess. In addition, the lettuce variety for hydroponics should consistently give high yield
and have good consumer qualities. Accordingly, it is necessary to carry out selection sep-
arately for specific hydroponic conditions. And for theoretical justification of the selection
of lettuce varieties for this technology and increasing the efficiency of the breeding
process, it is necessary to form a model of the variety, which was the goal of this
research.

Methods. The 13 most common lettuce varieties were research: 8 light green and 5 dark
green Batavia. The morphological characteristics of plants in the phase of industrial
ripeness were described and the biometric traits of plants were determined.

Results. Based on research in 2021-2023 the 13 most commonly hydroponically grown let-
tuce varieties of the Batavia variety have been defined as the variety model criteria for
hydroponics. The characteristics of a leaf rosette, leaf blade, indicators of early ripening
and productivity inherent in these varieties were identified, and a model of the variety was
formed on their basis.

KEYWORDS:

lettuce, breeding, variety, model, morphological characteristics
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BeBepeHune
CanaT-naTyK cpenun 3eneHHbIX OBOLLEN cyuTaeTcd
OCHOBHOW KyNbTYpPOW, Tak Kak MMeeT HanbonbLUni
ypOBEHb MNOTPeOGNEHNs, B nocnenHee BPeEMS MPOM3BOA-
CTBO carnaTa yBeNM4MBaETCS, pacTeT MHTEPEC HaCeneHns
[1, 2, 3]. Mpn 3TOM PbIHOK CEMSIH MOCTOSIHHO TPebyeT pas-
HOOBOpasns COPTMMEHTA, MOSBIEHUS COPTOB C HOBbLIM
HabopOM KayecTB, YTO M ABNSETCH akTyalbHOW 3ajadent
[N151 OTEYECTBEHHbIX CENEKUMOHEPOB [4, 5].

Ona HenpepbiBHOrO MNOCTYMJIEHUS CBEXEW 3eSIeHHON
NPOAYKUMM KPYrAblA rog, HeoOXo0AMMO BbipalumBaTh canat
B YCNOBUSIX KaK OTKPbITOrO, Tak 1N 3aLLMLLEHHOro rpyHTa, B
YAaCTHOCTU, Ha r’MAPONoHMKE. Takne cneunduyeckme ycno-
BWS BblpaLLMBaHMA canarta Ha rmaponoHMKe Kak NoBbILLEH-
Hasi BNaXHOCTb B 30HE KOPHE, pa3Hbil YyDOBEHb OCBELLEH-
HOCTW B TEYEHME roga, 0COOEHHOCTN MUHEPANBHOIO NnTa-
HUS, AVKTYIOT P HEOOXOAMMBIX XapakTePUCTUK, KOTOPbI-
MW OonxHbl 06nagate copta [6-10]. Kpome Toro, copt
canata ONg rMAPOMNOHMKU [OO0/KEH CTabunbHO OaBaTb
BbICOKYIO YPOXaWHOCTb U 06nagaTb XOpoLnMM NoTpebu-
TenbCckumm kadectsamn. COOTBETCTBEHHO, HEOOXOAUMO
BECTM CeNlekumio canata no OTAENbHOMY HamnpaBfeHUIO —
Ana TeXHONormm rmagponoHUKN. Cyl_l_l,eCTBeHHO MNOBbLICUTb
3ddEeKTMBHOCTb CENEKLIMOHHOIO npouecca MoXHo 6naro-
naps paspaboTtke Moaenu copTa, codeTawllero B cebe
pasnuyHble nonesHble kadyecTa [11-16]. Llenbio nccneno-
BaHUA 4BNdeTCcd npeanoXnTb Modeslb copTa And canarta
copTtotuna bartaBua (CBETNO-3€NEHON N TEMHO-3E/IEHON).
[Ona atoro Heo6xooMMO MPOBECTU OMUCAHME U OLLEHKY
Hanbonee LWMPOKO BblpalMBaAEMbIX COPTOB canaTta
BaTtaBusa B JaHHOM TEXHONOIUU.

MaTepuanbl N MeToAabl

Bbinn n3yyeHsl 13 copToB canaTta: 8 COPTOB CBET/O-
3eneHon bataBun n 5 — TemHo-3eneHon. Copta AGUUMOH
(RZ), Apunuon (RZ), Otunmn (RZ), OnmeTtun (RZ), ToHanb
(Vilmorin), Xpuzonut (laBpuw), Aboppax (laBpwuiu),
xenpn (Sakata), Ctapdaintep (RZ), ludnu (Nunhems),
Kncmu (Enza Zaden), KonsepwH (RZ), Hedbput (FaBpu)
Hanbonee pacnpoCTpPaHeHbl U UCMOMb3YOTCS B YCII0BUSX

Puc. 1. Jlucm canama copmomuna
Bamaeusi ceemno-3enéHasi — copm AuyuoH
Fig. 1. Lettuce leaf of the light green Batavia —
cv. Aficion ypHoli lll 200a eecemayuu
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rMAOPOMNOHUKN KPYIbIA FO4 NN B ONpeneseHHble CEe30HbI
BblpawmBaHus [17].

MccnepoBaHmng NpoBOAMAN B YCNOBUSX MPOTOYHOW rna-
POMOHUKMN B BECEHHWUI CE30H BbipallyBaHusa Ha 6aze AO
"ArpokombuHat "Mockosckunin” B 2021-2023 ropax. Noces
NPOBOOW/IM B FOPLUOK AMAaMETPOM 5 CM MO TPy CEMEHU B
Kaxablii, copTa BkoYanu no 18 ropuwkoB. PacctaHOBKY
paccafbl NPOBOAMAN NP NOSBAEHUN KOPHEN N3 BCEX NPO-
pesen ropwoyka. B 2021 ronoy — noces 5 anpens, paccrta-
HOBKa paccagbl — 22 anpens (Ha 17 cyTkm OT nocesa),
ybopka — 11 masa (Ha 36 cytkm oT nocesa); 2022 rop, —
noces 6 anpens, pacctaHoBKka paccagbl — 22 anpens (Ha
16 cyTkm oT nocesa), yoopka — 11 maa (Ha 36 cyTkm OT
nocesa); 2023 ron — noces 5 anperns, paccTaHoBKa pacca-
Obl — 21 anpens (Ha 16 cyTkn oT nocesa), yoopka — 10 mas
(Ha 36 cyTku oT nocesa). OueHka 1 y4eT pacTeHuin canarta
npoBoaunack Ha 36 CyTku nocre nocesa. PacteHna B pasy
TEXHMYECKOW cnenoctn doTorpadpumpoBan n NpPoBOAVUAN
OMOMETPUYECKME N3MEPEHNS: ONAMETP 1 BbICOTA PO3ET-
KW, ONIMHA TUNOKOTUAA, OJIMHA U LWMPUHA NUCTOBOW Mna-
CTUHKU, LUMPUHA 1 TOJLWMHA YepeLlka, Macca Tpex pacTte-
HU C ropwKom, KOnmM4yecTBO JIMCTbEeB, MacCa TOBaApPHbIX
JINCTLEB B ropLuoyke. Takxe BU3yaslbHO OTMevanu Mnoso-
XEeHne nncTa, UBET, COCTOSIHUE KOPHEN, OKpacky U CTe-
NMeHb rNMaHUEeBUTOCTN U NY3bIPYaATOCTU JINCTOBOW NNacTuH-
K1, pa3mep ny3bipen, BONHUCTOCTb Kpasi N1cTa.

Mpy npoBeaeHUM MCCNenoBaHUs PYKOBOOCTBOBAIMCH
MeToan4eCKMMn yKka3aHnamMun: <<B|/|3yaanoe (beHOTI/II'IVIpO-
BaHMe B cenekumn pacteHuin» [18] n «Metoguka nposene-
HUS UCMbITAHWA Ha OTNMYMMOCTb, OAHOPOAHOCTb, CTa-
ounbHocTb. Canar (Lactuca sativa L.)» [19].

Pe3ynbTaTbl UX 06CYyXaeHue

Mpexne GopMUPOBaHMSA NEPEYHS KPUTEPMEB MOAENU
copTa, 6blna npoBeneHa oueHka B 2021-2023 rogax cop-
TOB canara CBET/0-3€/IEHON N TEMHO-3eneHon batasuum B
YCNOBUSX TMOPOMNOHNKM B BECEHHUNIN CE30H BbIPALLMBAHNS
(tabn. 1 n 2). OueHKy NPOBOAUNKN MO OCHOBHbLIM XO3S-
CTBEHHO LEHHbIM MNpU3HaKaM, Yy4YUTbIBaNMCb pa3mepsl
PO3EeTKN NIUCTbLEB U NINCTA, KONMYECTBO JIMCTLEB, Kaye-

T T N e e 1 B s d e &

Puc. 2. Jlucm canama copmomuna

Bamaeusi meMHo-3enéHasi — copm Cmapdghatimep
Fig. 2. Lettuce leaf of the

Batavia dark green — cv. Starfighter
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Tabnuya 1. Buomempuyeckue nokazamesnu copmoe casama bamaeusi ceemsio-3eneHasi
U meMHo-3eJ1eHasi Ipu 6eCeHHeM Ce30He ebipawjueaHusi (6 cpedHem 3a 2021-2023 200b1)
Table 1. Biometric characteristics of light green and dark green Batavia lettuce during the spring growing season (average for 2021-2023)

3'33::’: .“-’333 =5 3 25. gg’_ Egg mgg;: oz

Ha3aBaHue copta gggé_ %géé E:E' §.§ gr% E.% 2&% Eéég_ ggg
l:tn-:E mo—:E = = ﬁg_',- 3?,— Eﬁa est =%

cBeTno-3eneHas bataeus
AdmumoH (ctaHaapT) 30,3 24,2 20,5 15,0 40 1,5 11,7 105,3 186,0
AdmnmoH 30,5 24,2 19,4 14,8 4,0 1,4 11,0 103,8 182,8
OTtunu 26,8 19,7 ili5%3 10,7 2,4 1,3 12,0 109,1 190,4
ToHanb 29,5 20,2 15,5 11,0 2,2 1,3 12,3 102,2 184,8
Onmetn 27,0 23,5 15,5 10,5 3.1 1,0 9,3 108,1 186,0
Dxeng 26,6 19,9 18,1 13,2 3,2 1,0 12,0 110,6 186,5
Xpusonut 30,5 254 22,5 13,8 3,8 2,0 10,0 104,0 186,8
AGoppax 27,3 20,9 17,4 15,0 3,4 1,2 12,0 111,3 194,5
HCPy5 3,9 3.1 2,5 2,9 1,4 0,1 0,9 6,8 9,2
TeMHo-3eneHas Gatasus
Crapchaitep (cTanaapt) 30,2 2.7 223 14,8 42 10 10,0 1145 200,3
Kucmu 25,8 21,0 18,7 11,5 2,7 1,0 8,0 104,7 190,8
TNudpnn 27,5 21,7 20,3 13,0 3,7 1,5 10,3 106,4 188,7
KoHBepLH 30,2 25,0 24,8 14,0 &8 1,5 10,0 103,1 193,0
Hedpur 31,3 25,6 24,5 15,0 3,0 1,6 11,3 1121 203,2
HCPy5 3,7 24 2,9 2,1 11 0,1 0,7 6,3 9,8

CTBEHHbIE MPU3HAaKK: MOJIOXEHMNE NUCTa, MNy3blPYaTOCTb
NINCTa, BOJNIHUCTOCTb Kpas NucTa, MMaHUEBUTOCTb INCTA
(pyc. 1 n 2). Takxe oueHmBanu GEHONOrMYECKNI NMokasa-
TeNnb — KONWYECTBO AHENM OT noceBa 0 TEXHUYECKOW chne-
JNIOCTW.

CeeTno-3eneHble copta baraBum no BHelwHemy Buay
MOXHO pa3fenuTb Ha ABE rpynnbi:

1) knaccuyeckne copta AdULMOH,
Xpnsonur;

2) copTa, Mmelowme 6onee HU3KYID U PacKUOUCTYHO
pO3eTKy nucTbeB, Takme kak Otunu, ToHanb, OnmeTw,
I>xeng n Abopoax.

Canatbl 13 BTOPOW rpynnbl HEPEOKO UCMNOMNb3YITCS B
NeTHUX nocesax, 3aMmeHsass AQUUMOH 1 XpU30nunT, Tak Kak
OHW NydLle NPUCNocobeHbl K XapknM YCIIOBUSIM, HE BbITS-
rmeatoTCs, Npu 3TOM HabupatoT A4OCTaTOYHYIO 4SS peanu-
3aumun Maccy 3a Takoe xe spems[1,2].

MamepeHne guameTpa po3eToK NpoBOAMIN UMEHHO Ha
Tpex pacTeHUsIX B OOHOM ropLLOYKe, Tak Kak 3To Hanbosnee
MHPOPMATUBHO B YCNOBUSX MMAOPOMNOHUKU, YEM AnameTp
OJHOW PO3eTKN NUCTbeB OTAeNbHO. Hanbonee KpynHbie
PO3ETKM NMNCTLEB CPEaN CBETNO-3EJIEHbIX CanaTtoB y copTa
Xpuzonut (anameTp 30,5 cm un BbicOTa 25,4 CM), HEMHOIO
KpynHee, 4yem y copta-ctaHgapta AbuvunoH (anametp 30,3
CM 1 BbicOTa 24,2 cM). HaumeHblin anameTp po3eTokK
NNCTbEB (TPEX pacTeHUin B ropluke) Habnoganca y copra
xenpn (26,6 cm), a HaMMeHbLUasi BbICOTa PO3ETOK NNCTLEB
(Tpex pacTteHuin B ropuke) — y copta Otunm (19,7 cm).
OnnHa nnucrta y cBeTno-3eNeHbiX COPTOB BapbmpoBana oT
15,3 mo 22,5 cm, wupuHa nmucta — ot 10,5 mo 15,0 cm.
Cpean TEMHO-3eMleHbIX CanaToB MeHee KpyrnHble, YeM Y
cTaHpapTta, pPO3eTKn NUCTbeB mmenn copt Kncmu (ama-
meTp 25,8 cm un BbicoTa 21,0 cm) n copT Jlndpnn (anameTp

AdvnnoH wu

27,5 cmn BbicoTta 21,7 cMm). Takxke y aTUX COPTOB Habnoaa-
NINCb MEHbLUME pa3Mepbl NCTbEB (aNinHa nucta 18,7 cm n
wupuHa nucta 11,5 cm -y copta Knucmum; gnmna nucta 20,3
cM 1 wupuHa nucta 13,0 — y copta Jludbnn). Hanbonee
KPYMHbIE PO3ETKU NUCTbEB CPEAN TEMHO-3EJIEHbIX CanaToB
Habnopganuce y coptoB Ctapdantep (anameTtp 30,2 cm n
BbicOoTa 24,7 cm), KoHBepwH (guameTtp 30,2 cm 1 BbicOoTa
25,0 cm) n Hedpput (anametp 31,3 cm v BbicoTa 25,6 c™m).

TonwuHa Yepeluka BapbhpoBana ot 2,2 cm (Otunu) oo
4,2 cm (Ctapdantep). LUmpurHa yepelluka BapbmpoBana ot
1,0 cm (y copTtoB Onmetun, Ixeinn, Crapdaritep, Kncmn)
0o 2,0 cm (Xpmndonut). Paszmep yepeluka BAnsgeT Ha Mmaccy
JINCTbEB N HA YCTONYNBOCTb PO3ETKN.

KonnyecTtBo nMCTbLEB OQHOMO pacTeHUA y COPTOB CBET-
No-3eneHon n TeMHo-3eneHon bataBun coctasnano ot 8,3
0o 12,3 wr. Y copta Kucmu — 8,3 nucTbeB, y copta OnmeTtn
- 9,0 nucTteeB, y Yyetbipex coptoB — 10,0-10,3 nucTtees, y
Tpex — 11,0-11,7 nucteeB n y coptoB OTtunu, ToHanb,
Ixenn n Abopaax — no 12,0-12,3 nncrbes.

CornacHo meTtogvike, ANs U3MepeHuin cnepyet BblOu-
patb 3-4 HACTOALLNI NIUCT 1 NPU MEHbLUEM pa3Mepe nucTa
M MEHbLUEeM KONMYECTBE JIMCTLEB (Hampumep, y copta
Kncmun) He o6sa3aTenbHO crneayeT MeHbllas Macca ToBap-
HbIX TUCTLEB. W'y BCEX N3Yy4EHHbIX COPTOB 3TOT NokasaTtesb
Ha ypOBHE CcTaHgapTa, HEMHOIO BbIlE UV HECYLLECTBEH-
HO HMXe cTaHaapTa. OTO 0OBbACHAETCH TeM, YTO Y pacTe-
HUN C MEHBLUMM KONMYECTBOM JINCTLEB, Pas3Mepbl 1 Macca
3TUX NUCTbEB MOTYT OTAINYATLCS HE TaK CUIIbHO, KakK y Cop-
TOB C 6onbwnm pa3mepom 3-4 nucta. Takke Ha maccy
NINCTbEB BNAMSET TONAWMHA NucTa. TonuwmHa nucta aBnseT-
CSl MIHOT4a U HEM3MEHHbIM MNPU3HaKoM copToTMna (Hanpu-
Mep, y copTotuna @punnuc Bceraa TONCTbIM NUCT), ogHa-
KO copTa, oTHocsawmecsa K Tuny baraBus, moryt 6biTb CO
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Ta6nuya 2. CmeneHb 8blpaXeHHOCMU NPU3HaKoe nucma canama copmomuna bamaeusi (2021-2023 200kb1)
Table 2. Degree of expression of Batavia type lettuce leaf traits (2021-2023)

HasBaHue MonoxeHune BonHucroctb FnAHueBuUTOCTH My3bipyaTocTs Pasmep
copTa nucra Kpas nucrta nucrta ny3bipeu
cBeTno-3eneHasa baraeus
AduumoH (cTaHpapT) NPAMOCTOSAYNIA CUnbHas cpeaHss cunbHas cpeaHui
AdmnmoH NPSMOCTOSHMI cunbHas cpepHsist cunbHas cpeaHui
Otunun nonynpsiIMOCTOSYMIA cpeaHas cpepHss cpepHsst cpeaHui
ToHanb NPSMOCTOSYMI cpefHsis cpenHss cpeaHss cpenHui
Onmetn NPSAMOCTOSYNIA cpeaHas cpepHss cpepHsis cpeaHui
Mxenn NPAMOCTOAYNIA CpepHsis cpeaHss cpeaHss cpeaHui
Xpusonut NPSMOCTOSHMI cunbHas cpeaHsisi cunbHas cpeaHun
AGoppax nonynpsiMOCTOSYNIA CUnbHas cpepHss cunbHas cpeaHui
TemHo-3eneHas baraBus
Crapdpaiitep (cTaHaapT) NPSIMOCTOSMIA cuUnbHas cnabas cpeaHsis cpeaHui
Kucmmn NPAMOCTOSYNIA cpepHsis cunbHas S CpenHun
TNndpnn nonynpsiMoCTosYMIA cpeHss cpeaHsis cnabas CpeaHun
KonBepwH NPAMOCTOAYNIA cpeaHas CcunbHas cunbHas ManeHbK1i
Hedbpur NPSMOCTOSHMN cunbHas cpeaHsist cpeaHss cpeaHun

cpenHnM Unuv ToNcTbiM MCTOM[19]. Hem Tonuie nucT, Tem
6onblle mMacca pacTeHWU, HO Ha BKYC M KOHCUCTEHLMIO
canara 3TO He JOJIKHO OTPULATENIbHO BAUSATD.

Macca ropuwka (omameTp 5 cM) C rpyHTOM U KOPHSAMU
(co cpesaHHbIMN PO3eTKaMn NNCTbEB) cocTaBndana ot 77
0o 96 r, B cpegHem 85 r. Ha aTOT nokadartenb BAUSIET
06bEM M Macca KOPHEBOIM CUCTEMbI, a TakXe yBNaXXHEeH-
HOCTb FpyHTa B ropuke. Takum obpa3om, macca Tpex
pacTeHu C ropLKOM 3aBUCUT OT KOIMYECTBa, pasmepa u
TOJILLUMHBI JINCTBEB, OT Pa3BUTOCTU KOPHEBOM CUCTEMbI U
YBN@XHEHHOCTU ropwka. Ha npoussoacTtee npu ybopke
B3BELLUNBAIOT FOPLUKN C PACTEHUAMU, NO3TOMY MPU CENek-
Lnu canata B MOAENM copTa AOJIKEH MCNOb30BAThCS 3TOT
napameTp kak ocHoBHoOM[2]. Cpeaun CBETNO-3ENEHbLIX COp-
TOB HambosnbLuas Macca Habnoganacb y copta Abopaax —
194,5 r, HanmeHbwasa — y copta ApunmoH — 182,8 r. lNpwn
3TOM Macca TOBapHbIX JIMCTbEB B FOPLUKE Yy 9TUX COPTOB
coctaBnana 111,3 r n 103,8 r, COOTBETCTBEHHO, MUHU-
MasibHOE 3HayeHMe 3TOro nokasaTtens OTMEYEHO y copTa
ToHanb — 102,2 r. Macca Tpex pacTeHU C TOPLUKOM
TEMHO-3€e/1eHbIX COPTOB Haxogunacb B npegenax 190,8-
203,3 r, HambonbLaa ToBapHass mMacca JIMCTbeB Yy copTa
Crapdantep - 114,5 r, a HaumeHblas - y copTa
KonBepwH - 103,1 .

lMonoxeHne nucta BNUSET HA AnaMeTp PO3ETKM NNCTb-
€B, a CopTa canara ans rmaponoHVKN OOMKHbI UMETb NOJy-
NMPSMOCTOAUYUI U MPSAMOCTORUUIA NUCT AN obecneyeHmns
KOMMNAaKTHOCTU PO3ETKU U BO3MOXHOCTU WCMONb30BaTb
CTaHOAPTHYIO yNakoBKy canaTta (nakeT). BonHucTocTb Kpas
nmcta Habnwpanacb CPeOHss U CUNbHas, 04Hako CTOUT
OTMETUTb, YTO YeM BOJIHUCTOCTb NnMcTa 6osblie, TEM
6onee npmenekaTenbHbI BHELLHWIA BUA UMEET pacTeHue.
Takxe 1 ¢ Ny3blpyYaToCTbiO JIMCTOBOM MIACTUHKK, Y COPTOB

CBeTN0-3e/IEHON N TEMHO-3eneHo baTaBun oHa Habnoaa-
nacb ot cnaboii 4o CUNbHOW, NPENMYLLECTBEHHO CO Cpea-
HMM pasmepoM ny3bipen. MaHUEeBUTOCTb NMCTa OTMEYEHa
B OCHOBHOM CcpefHssi, ogHako, copT Crtapdaritep nmeet
cnabyo rsaHUeBUTOCTb, a copTa Kncmm n KoHBepLUH cuib-
HYIO.

OTK KOMMIEKCHbIE MOKa3aTenn COpPTOB canaTa NIernm B
OCHOBY MOJenen copTa Afid CBETN0-3e/IEHON N TEMHO-
3eneHon bataBunn ansg BoipalyBaHns B YC/IOBUSIX TMAPOMNO-
HUKN (Tabn. 3), OHW onNpenensaT BbICOKYD MNPOAYKTMB-
HOCTb, NPUBNEKATENbHbIN BHELUHWI BUA, TEXHOIOMMYHOCTb
n nerkoctb ybopku. CopTa Ansg rmaponoOHUKA [O0JKHbI
OT/IMYaTbCs ObICTPLIM POCTOM, HO MPY 3TOM ObITb YCTORUK-
BbIMW K UBETYLUHOCTW, CTEOENb HE A0IKEH HAYaTb BbITAMM-
BaTbCSH paHblle cpoka yoopKku. Y COPTOB CBETNI0-3€/IEHOW
BaTtaBun oT nocesa go yobopku npoxoamt 36-41 geHb, y
TEMHO-3eM€eHbIX COPTOB — 35-39 aHen.

Kpome OCHOBHbIX 6GMOMETPUYECKUX NokazaTenen (pas-
Mepbl PO3EeTKM W NUCTa, KOMMYECTBO JIMCTbEB) Takxe
BaXXHO yKa3aTb B MOAENN COPTA, YTO M’MNOKOTUSIb PACTEHUIA
OONMXEeH OblTb YKOPOYEHHbIM, 3TO HEOOXOAUMO 4YTOObI
canaT He 3aBanmBasncs, OOHOPOAHO CMOTPESCH B KaXA0M
ropwoyke. Takke Ha KOMMaKTHOCTb PO3ETKM OKa3blBaeT
BNINSIHME NONOXEHWE N1UCTa, TpebyloTcsa copTa npenmMyLle-
CTBEHHO C MNPSIMOCTOSYUM JINCTOM, MNpPU OMNpeaeneHHbIX
YCNOBUSX OOMNYCTUMO Hanuyme mnoaynpsaMocTosa4ero
nicra.

Mpwn BbipaWMBaHUN Ha TMOPOMNOHKKE 0COBOE BHUMaHWe
yoensieTcs KOpHeBOWM CUCTEME, OHA J0/KHA ObITb XOPOLLIO
pas3BuTa, He nopaxeHa KOPHEBbIMU THUNSMMK, BGenoro
uBeta. Macca Tpex pacTeHU C FOpLIKOM MOZAESbHOro
copTa cocTaBngeTr He meHee 182 r y CBeTNo-3esieHomn
BataBun n He meHee 190 r — y TemHO-3eneHon batasun.
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Tabnuya 3. OcHoeHble nokazamenu Modesiu copma casnama copmomuna bamaeusi dnsi 2udponoHuku
Table 3. The main criteria for the Batavia lettuce variety cultivar model for hydroponics

Moka3aTtenu

OT noceBa Ao TexHUYECKOW CMENnoCTU, AHEW
BbicoTa po3eTku, cm

[nameTp po3eTku, cM

[inuHa nucTta, cm

LLinpuHa nucra, cm

TonwuHa yepeluka, cm

LLinpuHa yepeLuka, cm

KonuvectBo nuctbes, Wt

vnokotunb

Macca TOBaAPHbIX JINCTbEB B ropLike, r

3HaveHune
cBeTno-3eneHasa baraBus TemMHo-3eneHas bataBus
36-41 35-39
19-26 21-26
26-31 25-32
15-23 18-25
10-15 11-15
2,2-4,0 2,7-4,2
1,0-2,0 1,0-1,6
9-13 8-11
YKOPOYEHHbIN
102-112 103-114
> 182 >190

Macca 3-x pacT. ¢ ropikom, r

Okpacka nucra

MHTeHCUBHOCTb OKpacku nucra

MonoxeHne nucrta

FnsaHueBUTOCTL NUCTa

My3bipyaTocTb nucTa

BonHucrocTb Kpas nucta

MoacbixaHne HWKHUX NMUCTLEB

KopHeBas cucrema

YcTonunBOCTb K MHGEKLIMOHHBIX 3a60neBaHUAM

YcTonumBoCTb K HeMH(EKLUUOHHbIM 3aboneBaHusM

Okpacka nmcta MOXET OblTb 3eSIeHON, XenToBaTo-
3e1eHO WUAn CcepoBaTo-3e/IEHON, @ MHTEHCMBHOCTb
OKpackmn OT 04EHb CBETJIOM 00 OYEHb TEMHOW.

Kpome okpackun MMCTbEB HA NPUBAEKATENbHOCTb BHELL-
HEro Bnaa okasblBaeT BAINSIHME My3blPYaTOCTb NNCTA, BOJ-
HUCTOCTb Kpag nMcTa, Hannymne ragHua, OTCYyTCTBME Hek-
POTUYECKNX MNATEH, OTCYTCTBME MNOACHIXaHUSA HUXHUX
JINCTBLEB.

Takxe copTam canara BaXHO UMETb YCTOMYMBOCTb K
KpaeBOMY OXOry U MHPEKUMOHHbLIX 3a6oneBaHnsaM (J10X-
HOWM MYYHUCTOW poce, BUPYCY canaTHOM Mo3ankum, bakTe-
prOo3Yy, KOPHEBbLIM THUAM).

BbiBOAbI

1. B pesynbrate oueHkn 13 copToB canaTta copToTuna
BaTtaBusa BbiSIBNEHbl Pa3nnyms rno 6GuoMeTpuyecknM nokasa-
Tenam:

1) cBeTno-3eneHble copra: AguameTp po3eTok — 26,6-30,5
CM, BbicOTa po3eTok — 19,7-25,4 cm, annHa nucta - 15,3-22,5
cM, wupuHa nucta — 10,5-15,0 cm, TonwmHa Yepeluka — 2,2-
4,0 cm, wupuHa Yyepetuka — 1,0-2,0 cm, KONMYECTBO NINCTLEB
—-9,3-12,3 wT., Macca TOBapHbIX IMCTLEB B ropLuoyke — 102,2-
111,3 r, Mmacca Tpex pacteHuit B ropLuoyke — 182,8-194,5;

2) TeMHo-3efeHble copTa: auameTp po3eTok — 25,8-31,3
CM, BbicOoTa po3eTok — 21,0-25,6 cm, anmHa nucta — 18,7-24,8
CcM, wupuHa nucta — 11,5-15,0 cm, TonwmHa Yyepeluka — 2,7-
4,2 cm, wupuHa Yepetuka — 1,0-1,6 cm, KONMYECTBO NINCTLEB
—8,0-11,3 w., Macca TOBapHbIX IMCTLEB B ropLuoyke — 103, 1-
114,5 r, macca Tpex pacteHuin B ropiuoyke — 188,7-203,2 r.
Takke BbISIBNEHO, Y4TO 3TX copTa 06/1aaatoT NPSMOCTOSHNM U
noNyrnpaAMOCTOSAYMM MOJSIOXKEHUEM JNINCTA, BOJIHUCTOCTbIO
Kpas nnucTa oT cpeaHeit [0 CUMbHON, OT cnaboi 40 CUNBHOW
rNSHUEBUTOCTbBIO U My3bIpHYaTOCThIO.

3erieHas, XenToBaTo-3erneHas

OYeHb cBeTlasd, ceBeTnas

3ereHasi, cepoBaTto-3eneHas
CpeaHss, TeMHasi, 04eHb TeMHas
MosynPSIMOCTOSYUIA, NMPSAMOCTOSYUIA
CpeaHsisi, curbHas
CpeaHsisi, cunbHas
CpefHsisi, cunbHas

OTCYyTCTBYET

3goposas, benoro uBeTta

JNOXHaa My4YHUCTas poca, BUpyc canaTtHon Mo3auku, 6aKTepVI03, KOPHEBbIE THUNN

KpaeBomn OXor

2. [lna copToB canaTta CBET/N0-3e/IEHON U TEeMHO-
3eneHon bataBuu ong rmaponoHUKK onpenesneHsl cne-
aywouwne kputepum moaenu copta no 21 npusHaky.
O6wmne nokasaTtenu ana coprtotuna baTtaBuda: ykopo-
YEHHbIW TUMOKOTUNbL, NPAMOCTOAYUA UIN NOAYNPAMO-
CTOSYUI NINCT, TASHUEBUTOCTb NIMCTA CPenHas unm
CUnbHas, Ny3bIPY4aTOCTb JINCTA CPEeOHAs UNn CUNbHas,
BOJIHUCTOCTb Kpasi NMcTa CpeaHsas unn cunbHasa, oTCcyT-
CTBME MOACbIXaHUSA HUXHUX NTUCTbEB, 300P0BasA KOpPHe-
Bas cuctema 6enoro uBeTa, YCTONWUYMBOCTb K JIOXHOW
MYYHUCTOW poce, BUPYCY canaTHOW Mo3auku, OGakTte-
pro3y, KOPHEBLIM FHUNAM, YCTOMYMBOCTb K KpaeBOMY
oXory.

Kputepun momenu cCBeTNO-3eNEHOr0 copTa canata
BataBuga: oT noceBa 00 TEXHUYECKOW cnenoctn — 36-41
OeHb, BbICOTa po3eTkn — 19-26 cm, gnameTp po3eTkn —
26-31 cm, onuHa nucta — 15-23 cm, wupuHa nmucta — 10-
15 cm, TonwmHa yepewka — 2,2-4,0 cm, lWUMpUHa YepeLu-
ka - 1,0-2,0 cm, KonnyecTBO NncTbeB — 9-13 WT., Macca
TOBapHbIX NMUCTbeB B ropuwke — 102-112 r, macca Tpex
pacTeHui ¢ ropwkoM He MeHee — 182 r, okpacka nmcTa
— 3efleHas Unu XentoBaTo-3efleHasd, MHTEHCUBHOCTb
OKpacku — 04eHb CBeTNas unu ceetnas.

Kputepun mopgenn TeMHO-3e€NIeHOro copTa canaTta
BaTtaBuga: oT noceBa A0 TexHu4Yeckon cnenoctu — 35-39
OEeHb, BbICOTA PO3eTKkM — 21-26 cM, gnamMmeTp pO3eTkn —
25-32 cm, onvHa nucTta — 18-25 cm, wupuHa nucta — 11-
15 cm, TonwmHa yepewka — 2,7-4,2 cMm, LUMPUHA HYepeLl-
ka - 1,0-1,6 cm, kKonnyecTBO NucTbeB — 8-11 wWT., macca
TOBapHbIX NM1UCcTbeB B ropuwke — 103-114 r, macca Tpex
pacTeHui ¢ ropwkom — He meHee 190 r, okpacka nmucra
— 3eNeHas unu cepoBaTo-3efieHasi, MHTEHCUBHOCTb
OKpacku — cpegHas, TEMHas UK OYEHb TEMHaS.
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ArPOXMWNA, ATPOMOYBOBELEHUE, 3ALLIMTA N KAPAHTUH PACTEHUI

Plant viruses
In the system -
of seed potato

production
ABSTRACT

Solanum tuberosum L. is susceptible to 40 different virus species and 2 viroids. To prevent plant viruses
from spreading in field conditions, it is necessary to have reliable data on the species composition of plant
reservoirs of viral infection, the total activity of insect vectors, and possible ways of virus transmission in a
particular territory of seed material production. Attention should be paid to the factors that facilitate and hin-
der the disease development in crops and to disease symptoms in different potato varieties. Manifestations
of viral infections were monitored on every plant from the sample at the stages of initial growth, bud forma-
tion, and flowering and before the removal of potato haulms. Insects were collected using standard ento-
mological method. The total RNA was isolated employing commercial kits for the extraction of nucleic acids
from plant material “PhytoSorb” (Syntol Lic) and the benchtop automated extraction instrument KingFisher
Flex (ThermoScientific) with magnetic particles. Plant viral infection was observed to accumulate if potato
planting material was not renewed. The tested potato plants contained mixed viral infection, which consist-
ed of viruses from mosaic group: PVY, PVX, PVM, PVS PVA, as well as PSTVd and PLRV. Without the
renewal of seed potatoes, the concentration of plant viruses in an agroecosystem rises and causes second-
ary infections in potato plants. The research identified the main insect-vectors in the agroecosystem of
potato fields: insects from genera Cicadella, Henosepilachna vigintioctomaculata, Dolycoris baccarum,
Mythimna separata, Lygus pratensis, and Rhopalosiphum padi. Many wild weeds serve as fodder plants for
insect vectors facilitating the accumulation of plant viruses in agroecosystems. It was established that
perennial weeds were the main plant reservoirs of dangerous viral infections, e.g. Sonchus arvensis and
Taraxacum officinale. We determined that Trifolium pratense typus L., Chenopodium album L., Plantago
major L., Barbarea vulgaris W.T. Aiton, and Ambrosia artemisiifolia L. were the reservoirs of PVY. All these
factors can lead to an epiphytotic situation.

KEYWORDS:

potato, phytophagous insects, plant viruses, plant reservoirs of infection

PDUTOBMPYChI B CUCTEME
CEMEHOBOACTBA KapTOhens

PE3IOME

Solanum tuberosum L. nopaxaetcsi npumepHo 40 pa3nuyHbLIMKU BUAaM1 BUPYCOB 1 2 BUpouaamu. [ins
orpaH1yYeHus pacnpocTpaHeHns hUTOBMPYCOB B NONEBLIX YCNOBUAX He0OX0AMMO 06naaaTh AOCTOBEp-
HbIMM CBeJEHUSIMM O BUAOBOM COCTaBe pacTeHui-pe3epBaTopoB, CyMMapHOI BEKTOPHOI aKTUBHOCTH
NEepEeHOCYMUKOB W BbISIBNIEHMM BO3MOXHbBIX MyTel pacnpocTpaHeHUs MHGEKLUMM B KOHKPETHBIX MecTax
BbIpaLLMBaHUsA CEMEHHOro MaTepuana. BaxHo Takke BbiiBNeHue haktopoB, cCnocoO6CTBYHOLLMX UK Npe-
NATCTBYIOLUMX 3apPaXXEHWI0 PacTeHMi BUpPYCaMM U NPOSIBMIEHNIO NPU3HAaKOB GomnesHel Ha pasnuyHbIX
copTax Kaptodpens. YueT nposiBneHusi hUTOBMPYCOB OCYLIECTBNSANM OCMOTPOM Ka)XAO0ro pacTeHusi B
npobe, NPoBOAMMM NO NONHLIM BCXOAaM, B (hasy OYTOHU3ALMU-LIBETEHUS M NEpen YHUYTOXKEHWEM
60T1BbI. C60p HaceKOMbIX OCYLIECTBNANN CTaHAAPTHLIM 3HTOMOMNornyeckum Metogom. TotanbHyto PHK
BbIAENANN KOMMEPYECKUMI Habopamu Ans BbiAeneHNs HYKNeUHOBBIX KUCTIOT U3 pacTUTENLHOTO Mate-
puana «®utoCop6» (CuHTON) C MCMONBL30BaHUEM MArHUTHbIX YacTUL, Ha aBTOMAaTUYECKOW CTaHLMM
Bbigenenusi KingFisher Flex (ThermoScientific). Hamn oGHapyxeH chakT HakonneHusi (ouToBUpyCHOM
Harpysku B YCNOBMSIX OTCYTCTBMSI OOHOBNEHNS MOCafoyYHOro Martepuana kaptociensi. Mccnegyembie
pacTeHus KapTodens copepkanu CMeLIaHHYH BUPYCHYIO MHEKLMIO, COCTOSALLYIO U3 BUPYCOB MO3any-
How rpynnbi: PVY, PVX, PVM, PVS PVA, a Takxe PSTVd u PLRV. B pe3ynbTate oTCyTCTBUS OGHOBNEHUSA
CEMSIH MPONCXOANT KOHLIEHTpaumsi MTOBUPYCOB B arpoIKOCUCTEME, YTO YBENMYNBAET [OMONHUTENb-
HYH0 BUPYCHYHO Harpy3Ky 1 cnocoOCcTBYeT BTOPMYHOMY 3apaxeHuto kapTocdens. Cpeau HacekoMbIX, 06u-
TalowWmx B arpoakocucteMe kapTocdenbHOro Mons, HaMU YCTaHOBMEHO, YTO BEKTOpaMu BMpYCHOM
uHbekumn sBRANMCL HacekoMble poaa Liukagka, Henosepilachna vigintioctomaculata, Dolycoris bac-
carum, Mythimna separata, Lygus pratensis, Rhopalosiphum padi. MHorve gukopacTtylwme COpHble
pacTeHus SIBNSAIOTCA KOPMOBBLIMU AN HACEKOMbIX — BEKTOPOB, YTO CMOCOGCTBYET HAaKONMEHMIO BUPYC-
HOW Harpysku B arpobuoLieHo3e, HaMKU YCTaHOBMEHO, YTO OCHOBHbIMW PacTEHWSMU-pe3epBaTopamu
onacHbIX BUPYCOB KapTochens SBNAIOTCA MHOTONETHUE, T.e. 3UMYIOLIME COPHSAKK, Takue kak Sonchus
arvensis, Taraxacum officinale. Mbl onpegenunu, uyto Hocutenamu PVY senstotea Trifolium pratense
typus L., Chenopodium album L., Plantago major L., Barbarea vulgaris W.T.Aiton, Ambrosia artemisiifolia
L. Bce at dhakTopbl ABRAOTCA OAHON M3 OCHOBHLIX MPUYNH BO3HUKHOBEHUA ANMUTOTUMHBIX CUTYa-
17178

KNHOYEBBLIE CJI0BA:

kapTodens, durocbary, huToBUpPYChI, pacTeHUA-pe3epBaTopbl
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Introduction
Potato is a strategic agricultural crop playing an
essential role in the global food security. The key
biological characteristic of potato is its ability to propagate
vegetatively. However, this creates such problems as the
physiological aging of the crop and the accumulation of
specific pathogens, both of which decrease the yield [1, 2].
For this reason, monitoring and controlling viral infections
is of vital importance for the production of breeder seeds.
Solanum tuberosum L. is susceptible to 40 different
virus species and 2 viroids. The most pathogenic and wide-
spread of them are PLRV (potato leaf roll virus), PVY (pota-
to virus Y), PVX (potato virus X), PVS (potato virus S), PVM
(potato virus M), and PSTVd (potato spindle tuber viroid)
[3-6]. Viral infections have an adverse effect on vegetative-
ly propagating crops, including potato, due to an increased
probability of vertical virus transmission via tubers from one
generation to the next. Potato virus Y (PVY) can cause 80%
yield loss, PVX —up to 15-30% vyield loss, and PVS —around
10-20% [7]. Factors that facilitate the incubation, transmis-
sion, and accumulation of plant viruses in agroecosystems
include the genetic variability of viruses, the improvement
and modifications of agricultural methods, large-scale
monocrops, global transfer of plant materials, and an
increase in the population size and habitat range of insect
vectors [8]. The progression of viral diseases depends on
the interaction between the following components: the
populations of viral pathogens, host-plants, and insect vec-
tors as well as environmental conditions. Each component
plays a specific role in the spread and development of viral
infections [9]. As a disease progresses, a complex system
of ecological interactions develops: parasite — vector — host
(pathosystem) [10]. Most plant viruses rely on specific vec-
tors for the transmission from one plant to another and
code specific proteins to enable this process and thus
ensure their own survival [11]. The most dangerous insect
vectors belong to five insect orders - Coleoptera,
Hemiptera, Homoptera, Lepidoptera, and Thysanoptera.
The complex life cycles of insect vectors, including their
ability to change hosts and hibernate in winters, as well as
a high multiplication rate and adaptability to new ecosys-
tems provide almost unlimited opportunities for increasing
their population size and habitat range [12]. The transmis-
sion of plant viruses can also be carried out by protists,
ascomycota, mites, and nematodes. There are natural
plant reservoirs and focuses of infection for almost all virus-
es. Moreover, they are often located near crop fields.
Today 77 plant species from 62 genera have been regis-
tered to harbor 109 viral and virus-like infections. Infection
can remain in such focuses for a long time. The transmis-
sion of viruses occurs both ways — from natural focuses into
agroecosystems and vice versa. K.P. Dyakonov et al.
showed that infection from weeds and wild plants “returns”
to agroecosystems with the potato ladybird beetle
Henosepilachna vigintioctomaculata (Motchulsky, 1857)
and the aphid species Uroleucon gobonis Mats. This case
describes so called horizontal transmission of plant viruses
— from one host to another. Some viruses can be transmit-
ted vertically from parents to progeny [13]. Potato viruses
pose a serious danger due to the predominantly vegetative
propagation style of the crop [14]. Accumulated over the
years, potato viruses lead to degeneration and decrease
the potential yield of varieties by 30-80% [15]. The ability of
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a potato virus to be transmitted via tubers is key important
for its survival and results in seed infection, which usually
causes more severe symptoms than a primary infection [5,
16]. This decreases the quality and productivity of seed
material with each passing generation.

In field conditions, the sources of PLRV are usually
seeds and weeds growing near crops. PLRV is persistently
transmitted by aphids, mechanical transmission is not pos-
sible because PLRV can not survive outside plant cells for a
long time without losing its infectivity. Various strains of
PVY and mosaic viruses PVA, PVM, PVX, and PVS are non-
persistently transmitted by aphids and other insects and
with planting material. The transmission through contact
from infected plants to healthy ones can happen when
plants are already damaged by agricultural machinery. The
mechanical transmission of PVYM and PVA is not always
possible presumably due to a low concertation of viruses in
plant tissues [17-21]. To prevent plant viruses from spread-
ing in field conditions, it is necessary to have reliable data
on the species composition of plant reservoirs of viral infec-
tion, the total activity of insect vectors, and possible ways
of virus transmission in the particular territory of seed mate-
rial production. Attention should also be paid to the factors
that facilitate and hinder the disease development in crops
and the monitoring of disease symptoms in different pota-
to varieties [22].

The quality of seed material is key important for obtain-
ing high yield of potato. An objective of seed potato produc-
tion is the constant renewal of potato varieties and the use
of more promising and productive ones with certain proper-
ties to satisfy customer requirements [23]. Preserving the
varietal purity of seeds at a high level and maintaining the
initial quality of each variety over a long period of time are
the key goals of seed potato growing. In the modern condi-
tions, the large-scale production of potato cannot develop
without a well-organized system of seed potato growing
that is able to meet the demand of private and corporate
producers of potato. For this reason, a radical increase in
the quality of breeder and elite seed potatoes as well as in
the output should be a priority for the potato industry [24].
To achieve this goal, it is necessary to create a system for
controlling the circulation of viral infections not only in pota-
to fields but also in the surrounding forests.

Materials and methods

Insects were collected by the standard methods: sweep-
ing with entomological nets, using insect traps, and the
method of 100 leaves. Dry herbage was swept with ento-
mological nets from 10 a.m. to 12.00 a.m. The samples
were collected with 10-25 sweeps in different places
across the studied field. The net was quickly shaken and
fastened at the neck after the last sweep, the sack was then
tied and placed into a killing jar. The species composition
and the number of the collected insects were determined
in the laboratory conditions [25]. A field guide was used to
verify the species composition of the insects [26, 27]. The
method of yellow pan traps is based on the ability of certain
aphid species to fly towards yellow light. Tin pans (24 cm in
diameter and 7-8 cm in height) colored with a bright yellow
oil paint were placed at a distance of 60 cm from each other
in the field and in the adjacent plot. Water was poured into
the pan traps and washing powder was added to enhance
the capturing ability. Insects were collected daily in the
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morning (at the same time) [25]. The method of 100 leaves
involved collecting 100 leaves from 100 plants in a random
order across the diagonal of the field in the mornings. The
sample consisted of 33 lower, 34 middle, and 33 upper
leaves. The leaves were wrapped in packages; the species
composition and the number of the collected aphids were
determined shortly after the collection using a stereo
microscope in laboratory conditions. The counting of
aphids on leaves was conducted at ten-day intervals [25,
28].

Manifestations of viral infections were monitored on
every plant from the sample at the stages of initial growth,
bud formation, and flowering and before the removal of
potato haulms. The severity of viral infections was calculat-
ed as percentage of plants with symptoms to the total num-
ber of plants. For visual evaluation, both disease incidence
and the degree of disease development were recorded. To
estimate the degree of damage (disease development), we
used a nine-point scale of resistance to viruses [29, 30].

Leaves of potato plants and weeds were collected in
separate filter-paper packages, rolled into polyethylene
bags and frozen at 20-C to identify viruses by PCR. The leaf
surface was cleaned with a non-woven fabric moistened in
alcohol to prevent contamination. The insects were placed
in test tubes with 70% alcohol [31].

The total RNA was isolated employing commercial kits
for the extraction of nucleic acids from plant material
“PhytoSorb” (Syntol Llc) and the benchtop automated
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extraction instrument KingFisher Flex (ThermoScientific)
with magnetic particles. The extraction efficiency was esti-
mated by electrophoresis in a 1% agarose gel stained with
ethidium bromide and a subsequent visualization with
exposure to UV radiation using imaging system GelDoc Go
(BioRad). Plant viruses from the insect samples were
detected by RT-PCR with fluorescent detection in real time
employing QuantStudio 5 (Applied Biosystems) and com-
mercial kits “Phytoscreen” for “Potato Virus X. Y. M. L. S. A
— RV” (Syntol Lic). Viral infections were identified by a rise
of fluorescence signal in the fluorophore channel of a spe-
cific fluorescent probe aimed at detecting the cDNA of a
certain virus in the course of PCR. The identification of
plant viruses in potato accessions, weeds, and insects was
conducted by classic PCR and gel electrophoresis. The
reverse transcriptase reaction was performed using
RNAscribe RT (Bilabmix) and a random hexanucleotide
primer. The PCR was carried out employing MiniAmp
(Applied Biosystems) [32].

The statistical processing of the experimental data was
performed using Past 4.03.

Results and discussion

Analysis of data obtained from a visual assessment of
plants during the growing season 2020-2022 revealed various
symptoms of the disease. Viral infection was observed to
accumulate when potato was continuously planted in the
same field and when seed potatoes harvested from this field
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were used for planting. Viral infection accumulated in potato
tubers of varieties Avgustin, Dachnyi, Kazachok, Yubilyar,
Yantar', Belmonda, Labella, Red Lady, Sante, and Queen
Anne over the years of our research. The average degree of
damage in the experimental potato fields was 1.1 points in
2020, 1.7 points in 2021, and 3.6 points in 2022.
Manifestations of viral infections grew in number in the exper-
imental potato fields with each subsequent growing season.
Potato varieties Smak, Laperla, and Lilly experienced a slight
decrease in the severity of viral infection in the second year of
research (2021) compared to 2020 but the progression of
diseases accelerated significantly in 2022. This can be
explained by the environmental conditions of 2021 being
unfavorable for the growth and development of these potato
varieties in comparison to 2020 and 2022. The spring of 2021
was late and cold delaying the planting of potato. Precipitation
was abundant in the summer and autumn and negatively
affected potato plants in general (Fig. 1).

There were almost no symptoms of viral infection on
variety Belmonda in 2020 but plant viruses continued to
accumulate in tubers without manifesting themselves on
potato leaves. This resulted in a higher number of diseased
plantsin 2021 and 2022. The same tendency was observed
for varieties Avgustin and Red Lady. Our data are in agree-
ment with the results of Panycheva Yu.S. et al. [5] who
showed that the contamination of starting material had
been the main factor in the progression of viral infection in
an experimental field plot. The authors noted that under
optimal conditions the dynamics of virus accumulation in

a
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fields depended on the initial amount of an infection in
plants and varieties [5].

The studied varieties were tested for the presence of
plant viruses under laboratory conditions by RT-PCR. The
tested potato plants contained mixed viral infection, which
consisted of viruses from mosaic group: PVY, PVX, PVM,
PVS PVA, as well as PSTVd and PLRV.

The following symptoms were detected on potato plants
in the first year of our research: leaf curl, bulging yellow
veins, dwarf forms, and the necrosis of leaves. Mixed viral
infection progressed and spread slowly; not all of the stud-
ied potato varieties were effected and their developmental
rates varied insignificantly. Mixed viral infection including
plant viruses from mosaic group - PVX, PVA, PVS, and PVYM
- as well as PLRV and PSTVd was detected in the experi-
mental field plot in 2021. The amount of complex viral infec-
tion was not the same among the studied varieties leading
to differences in its manifestation on plants. The following
symptoms could be observed in 2021: mottles, chlorosis,
bulging leaf surface, waving leaf edges, leaf curl, dwarf
forms, curled petals, unopened buds, and red lining along
leaf edges. Symptoms differed not only among the vari-
eties but also on the same genotype. The infection resulted
in the following symptoms in 2022: mottles of different
intensity depending on the variety and the total amount of
viral infection, dwarf forms, interveinal chlorosis, red lining
along leaf edges, waving leaf edges, and leaf curl. All of the
symptoms were distinct on potato plants and demonstrat-
ed the accumulation of plant viruses (Fig. 2) [33].

b

Fig. 2. Symptoms of mixed viral infection a) PVY, PVX, PVM, PVS; b) PVY, PVX, PVM, PVS, PLRV, PSTVd
Puc. 2. [IposiBneHmne cmewaHHOW BUPYCHOW MHpeKunn Ha kapTogene:

a) PVY, PVX, PVM, PVS; b) PVY, PVX, PVM, PVS, PLRV, PSTVd
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In our previous studies, we found that the distribution of
plant viruses among the studied varieties was uneven.
During the years of research, the species composition of
viruses did not change significantly. The manifestation of
symptoms depended on both the amount and composition
of the viral infection [33]. For example, a high concentra-
tion of PVXin plants of potato variety Laperla with an equal
proportion of all other viruses lead to the development of
chlorosis along leaf edges, the necrosis and deformation of
leaves, dwarf forms, and mottles. In the case of variety
Labella, a low concentration of the viruses from mosaic
group and PLRV resulted only in chlorosis but the increase
in the concentration of PVY by 7,000 times, of PVM by 90
times, and of PVS by two times lead to leaf chlorosis,
intense mottles, and uniformly yellow coloration of leaves
(Table) [33].

Over time, the accumulation of viral infection and its
transmission to progeny via tubers causes the degradation
of varieties and reduces their yield by 30-80%. Latent char-
acter of viral infections plays an important role in their grad-
ual accumulation in seed potatoes and potato fields
despite the absence of any visual manifestations on plants
and the failure of traditional diagnostic methods to detect
an infection due to its low amount.

Our research established that the following insect
species were vectors of viral infections in the agroecosys-
tem of potato fields: species from genera Cicadella,
Henosepilachna vigintioctomaculata, Dolycoris baccarum,
Mythimna separate, Lygus pratensis, and Rhopalosiphum
padi. Additionally, leafhoppers and aphids Cicadella sp.
and Rhopalosiphum padi were vectors of PVY, PVS, PVM,
PVA, PLRV, and PSTVd.

In Primorsky kray, the potato ladybird beetle
Henosepilachna vigintioctomaculata is the most dangerous
pest. The mouthparts of chewing insects often carry infec-
tion such as PVX, PVS, and PVM along with plant juice. The
infection also passes through the alimentary canal of
insects and remains in their excrements. The most active
vectors are larvae and vyoung adult beetles of
Henosepilachna vigintioctomaculata due to their high
mobility and voracity [34].

Many wild weeds serve as fodder plants for insect vec-
tors facilitating the accumulation of viral infection in
agroecosystems. Weeds are one of the natural sources
of viral infection for potato [35]. For example, our
research established that the main plant reservoirs of
potato viruses are perennial weeds such as the field
sowthistle Sonchus arvensis and the common dandelion
Taraxacum officinale. Plants of Tripleurospermum inodo-
rum infected with PVS suffered from different pathologi-
cal processes - changes in leaf shape, leaf curl, prolifer-
ation, the abscission of flowers and buds, purple leaf
axils, the yellowing of abscission of upper leaves, and the
general inhibition of plant growth [36]. Our research
determined that Trifolium pratense typus L.,
Chenopodium album L., Plantago major L., Barbarea vul-
garis W.T. Aiton, and Ambrosia artemisiifolia L. were
plant reservoirs of PVY. These plants had no symptoms
of viral infections. Transmitting plant viruses by weeds is
possible through their direct contact (in the case of
mechanically transmitted viruses) with cultivated plants
or due to small distances between the plant reservoirs of
infection and cultivated plants in fields (in the case of the
viruses that depend on vectors).

Table. Quantitative estimation of plant virus load on potato varieties and petunia plants [33]
Tabnuya. KonuyecmeeHHasi oyeHka ghumoeupycHoli Ha2py3Ku Ha copmax kapmodgpesisi u nemyHbe [33]

PVY PVX PVA
ct Rq ct Rq Ct Rq
Labella | 28?3 106,1058 igjgg 106?072 iggﬁ :06?022
Labellall 0% 701 025 002 015 002
Lapertal 0% Zor - -
Laperla Il ig'g? 13(5?019 ig% i0(50072 %;g iod,0052
smakl 1% o5 C 024 00
Smakll 0% 01 000 002 094 000
RedLady 063 4600 1023 002 025 002
Augustin G0 505 004 00 013 00
Yantar 0% o1 025 w02
Belmonda lggg 512%4% - - iggi +Od,0022
Petunia sp. | 28?8 10(5,1058 - - i i
Petunia sp. Il 182? 316%&3 - : : )

PVM PVS PLRV PSTVd
Ct Rq Ct Rq Ct Rq Ct Rq

34,67 0,06 29,17 0,06 35,90 0,13 :
+0,23 0,01 10,41 10,02 10,24 0,01
28,97 1,89 28,18 1,41 36,51 0,05 ) :
+0,31 0,09 0,31 0,09 0,13 0,01
33,15 0,11 25,02 12,53 37,44 0,03 } :
+0,19 0,03 0,15 0,09 0,39 0,01
31,70 026 2472 16,30 3529 0,11 ) )
+0,63 0,03 10,15 10,10 10,24 0,01
31,86 0,32 27,28 3,37 39,24 0,01 38,68 0,0042
+0,63 0,03 0,27 0,09 0,11 0,01 025 0,02
17,94 3304 27,75 1,80 36,42 0,05 25,05 55,62
+0,22 1,01 0,27 0,09 0,13 0,01 0,15 0,09
31,66 0,27 27,91 1,29 3498 0,14 } :
+0,63 0,03 0,27 0,03 0,23 0,01
16,05 14767 28,95 0,95 37,03 0,04 38,54 0,004
10,10 0,31  $0,03 £0,39 £0,01 10,25 10,02
28,97 2,08 2897 0,71 38,23 0,02 ) }
0,31 0,09 $0,31 10,03 10,25 0,01
33,39 0,09 16,13 5510 37,80 0,02 ) )
+0,19 10,03 0,10 1,01 10,39 0,01

) ) 34,50 0,02 ) } } :

0,23  +0,01

36,69 0,01 35,38 0,01 3748 0,03 ) )
0,13 10,02 10,24 10,01 0,39 0,01
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Conclusions

Our research revealed that plant viruses accumulat-
ed in potato seed material when it was not renewed.
Without the renewal of seeds, plant viruses accumulat-
ed in agroecosystems increasing the total amount of
viral infection and causing secondary infections in pota-
to plants. All these factors might lead to an epiphytotic
situation. Among insects inhibiting the agroecosystem
of potato fields, the following species were established
to be vectors of plant viruses: leafhoppers Cicadellidae,
Henosepilachna vigintioctomaculata, Dolycoris bac-
carum, Mythimna separata, Lygus pratensis, and
Rhopalosiphum padi. Many wild weeds serve as fodder
plants for insect vectors facilitating the accumulation of
viral infection in an agroecosystem. Based on the
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research results, the main plant reservoirs of danger-
ous viral infection were perennial weeds such as
Sonchus arvensis and Taraxacum officinale. The reser-
voirs of PVY were Trifolium pratense typus L.,
Chenopodium album L., Plantago major L., Barbarea
vulgaris W.T. Aiton, and Ambrosia artemisiifolia L.

The main methods for protecting potato against viral
infections are the culling of infected seed potatoes,
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BnvgHue KoMnnekcHoro
npumeHeHns LinpkoHa
CununnaHTa Ha ypoXxanHOoCTb
KOPHEeW axuHaLen nypnypHou
B YCNOBWSX 3anafHoro
[1peKaBKasbs

PE3IOME

OxuHaues nypnypHas (Echinacea purpurea L.) - MHoromneTHee nekapcTBeHHOE pacTeHue, U3 TpaBbl KOTO-
poil co3aaHbl AECATKY NPenapaToB, UCMOMNbL3YIOWMECS ANS YKPENeHUs UMMYHHOW CUCTEMbI, NPK neye-
HUW 3aboneBaHUit BOCMaNMTENLHOTO XapakTepa. B HacTosiee BpemMsi B KOPHEBOW CUCTEME pacTeHusi
0GHapyXeHbl OKCUKOPUYHbIE KUCTOTbI, ankamuabl, U Ha UX OCHOBE CO3AaHbI npenapartbl «AHMMHONbY U
«MpoctaHopmy». Beinyck U cosnaHue HOBBIX NeYeOHbIX MpenapaToB U3 KOPHE! M KOPHEBWLL 3XMHALeu
3aBWCUT OT CTaOUNBbHOM ChIPLEBOI 0a3bl, KOTOPYH MOXHO 06ECNEYUTH 3a CYET NOJYYEHNs MaKcUMarb-
HbIX YPOXaeB KOPHEM.

B pesynbTate uccnenoBaHuii NO onpepAeneHnio CPOKoB YOOpKH, COCOGOB MOBLILIEHNS YPOXKAUHOCTY
nog3eMHoli Macchl B ycnoBusix KpacHogapckoro kpasi 6bino BhISIBNIEHO, YTO BbICOKas YpOXanHOCTL Kop-
Hell 1 KOpHeBWLY 3XuUHaLen onpeaensnack Ha nnantaumsx lll-IV ronoB Beretauum, kotopasi B cpeaHeM
cocraensna 10 wra, cogepxaHue B HUX OKCUKOPUYHBIX kucnoT 3,9%. B JanbHelieM npoucxoauT CHinke-
HUe ypoxaitHocTH Ao 8 u/ra, a aeicTByHOWMX BewecTB A0 2,1%. [iBykpaTHbie 06paboTku LinpkoHom (0,04
nira) u CununnanTom (0,5 n/ra) kak No OTAENLHOCTH, TaK U B CMECU Aalny BO3MOXHOCTb NOBbICUTb YpoXai
Ha lll n IV ropax go 28-30% v ynyyiwumTh KauecTBo ChIpbs, coAepXaHue AeNCTBYHOLMX BELLECTB BO3POCHO
Ha 5-7%. KomnnekcHoe npumeHeHue AaHHbIX NpenapaTtoB Ha V rogy BereTauuu No3BosisieT NoAHATb Ypo-
XalHocTb KopHer go 10,3 u/ra npu BbICOKOM cofiepXaHum OKCUKOPUYHBIX KUCNOT — 2,55%. Bbino BhisiBne-
HO, YTO HEKOPHEBbIE NOAKOPMKM BETETUPYHLMX PacTeHN ABYXKOMMOHEHTHOM cucTeMoii Cunmunnan +
LinpkoH cnoco6CTBYIOT aaanTaumy 3XMHaLEM K 3aCyLUnvBLIM NOroAHLIM YCNIOBUAM U [T BO3MOXHOCTb
nonyyarb CTabUIbHbIE YpoXau JIEKAPCTBEHHOIO ChIPbs C BbICOKAM KaueCTBOM HE3aBMCUMO OT NMOrOAHbIX
yCNoBUIA.

KIMOYEBLIE CIOBA:

Echinacea purpurea, ypoxaiHOCTb KOpHEl U KOPHEBWLL, OKCUKOPUYHbIE KUCTOTbI, NIEKapCTBEHHOE ChIpPbe,
norogHble ycnoBusi, Cununnaxt, Linpkon

Effect of integrated use of Zircon and
Siliplant on productivity of Echinacea
purpurea roots in Western Caucasus

ABSTRACT

Echinacea purpurea L. - is a perennial medicinal plant, from the herb of which dozens of preparations have
been created that are used to strengthen the immune system, in the treatment of inflammatory diseases. At
present, oxyconic acids and alkamides have been found in the plant’s root system, and the preparations
«Anginol» and «Prostanov» have been created on their basis. The production and creation of new medici-
nal products from the roots and rhizomes of the Echinacea purpurea depends on a stable raw material base,
which can be ensured by obtaining maximum yields of roots.

As a result of studies to determine the timing of harvesting, methods to increase the yield of the under-
ground mass in the conditions of the Krasnodar Territory, it was revealed that the high yield of roots and
rhizomes of Echinacea purpurea was determined on plantations lll-IV years of growing, which averaged 10
c/ha, they had an oxyconic acid content of 3,9%. In the future, there is a decrease in yield to 8 c/ha, and
active substances to 2.1%. Dual treatments treatments Zircon (0.04 I/ha) and Siliplant (0.5 I/ha) both sepa-
rately and in the mixture gave the opportunity to increase the yield for lll and IV years to 28-30% and
improve the quality of raw materials, the content of active substances increased by 5-7%. The complex use
of these drugs in the V year of vegetation allows to increase the yield of roots to 10.3 c/ha with a high con-
tent of oxidic acids — 2.55%. It was revealed that foliar fertilization of vegetative plants with two-component
system Siliplant + Zircon promotes the adaptation of Echinacea purpurea to dry weather conditions and
makes it possible to obtain stable yields of medicinal raw materials with high quality regardless of weather
conditions.

KEYWORDS:

Echinacea purpurea, root and rhizome yield, medicinal raw materials, oxycoric acids, weather conditions,
Siliplant, Zircon
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BeepneHue
I_I penapaTtbl Ha OCHOBE pPaCTUTENbHOINO CbIPbS
LINPOKO UCMONb3YIOTCS B MEOUNLMHCKOWN NPakTuKe
B Nle4eOHbIX LLeNsx, Tak Kak OHU MeHee BpeHbl ANs opra-
HM3Ma YenoBeka, YeM UX CUHTeTndeckue aHanorun. U3
OFPOMHOr0 acCOPTUMEHTA NIEKAPCTBEHHbIX PaCTEHUN
OonbllIOe 3HaYeHWe WMeeT JxMHaues nypnypHas
(Echinacea purpurea L.), cemencTtBa cemencTBa
AcTtpoBble, nnu CnoxHouBeTHble (Asteraceae). OTO MHO-
roneTHee TPaBSAHUCTOE, MONMKAPNMYECKOe pacTeHue,
pocturatwulee BbicoTbl 60-180 cm. PacTteHne nmeet nps-
MOV pa3BeTBNIEHHbIM CTeOENb, C PACMOJIOXEHHBIMU Ha
HEM CUOAYUMU, OYEPEOHbIMU ANLLEBUOHO-NAHLETHBIMU
NNCTbAMU, N KOPOTKUM KOPHEBULLLEM C MHOFOYMUCNEHHbI-
MW TOHKMMU KOPHAMU. COLBETUSA — OAMHOYHbIE KOP3MHKMN
nypnypoBOro uBeTa Ha AMNHHbBIX HEBETBALUMXCA LBETO-
Hocax [1].

B Hapg3emMHOM YacTu axnHaueun cogepXxarcsa noamcaxa-
puabl (pamMHo3a, kcunosa, apabuosa), rMapoKCMKOpPMY-
Hble KMCNOTbl (umMkopmeBasda, kodenHada, kadTaposag,
xnoporeHoBas), $GnaBoOHOMAbI, FNNKOMNPOTEUHbI, 3PuUp-
HOEe Macsio U MukpoanemeHTol [2, 3]. Ha ocHOBe 3kcC-
TPaKTOB TpaBbl axMHaLen Ha TeppuTopumn Poccum n 3a
ee npepenamu 6bIIM Co3aaHbl AECATKN NIEKAPCTBEHHbIX
CPeacTB, MCMNOMb3YIOWUXCA AN YKPENIeHNS UMMYHHOM
CUCTEMBbI YeNoBeKa, IeYeHUss PecnnupaTopHbIX CUMATO-
MOB, XPOHWYECKUX 3aboneBaHUsax BOCMANUTENBHOIO
xapakTepa.

3a nocnegHve rogbl OrpoMHOE BHUMaHune dapmako-
NIOroB 6b110 06pPaLLEHO K KOPHSAM axnHaueun. MNpu nayye-
HUN X XMMUYECKOr0 COCTaBa OblI0 YCTAHOBJIEHO, YTO
MOMUMO OKCUKOPWUYHBIX KUCAOT, NonmcaxapugoB (MHy-
JINH) MMEITCH UMKINYeCcKne ankanoumabl — ankamuibl,
KOTOopble 06nagalT NPOTUBOrpPUOKOBOM aKTUBHOCTbIO
[4, 5], oHWM MHrMBUPYIOT KNoYeBbIE GEPMEHTLI MeTabo-
nM3mMa apaxmaoHOBOW KUCNOTbl, OTBETCTBEHHblE 3a
obpasoBaHMe NpoCTarnaHAMHOB, U Oka3biBaloLWMx dap-
MaKOo/IOrM4eckoe AeNCTBME Ha COKPATUTENbHYIO (DYHK-
LMIO rNagKon MycKynaTypbl, XMPOBOW N BOAHO-CONEBOWN
o6MeHbl 1 06pasoBaHMe TpomM60B [5, 6]. Ha ocHoBe kop-
HEel 1 KOPHEBML, 39XMHaUeu CO34aHbl npenaparhbl
«AHTMHONb>», MPUMEHSEMbIA TMPU Pas3INYHbIX BUAaxX
aHrmH, n «lMpocTtaHopm», KOTOPbIA OKa3blBaeT NPOCTa-
TOTpOnHoe aencteue [7].

Bbinyck paspaboTaHHbIX nMpenapaTtoB M CO34aHUE
HOBbIX Ne4yebHbIX MpenapaToB Ha OCHOBE MOA3EMHbIX
OpraHoB 9XxMHaLEeW 3aBUCUT OT CTaOWNbHOW CbipbEBOM
6a3bl [0aHHOro BuAa JIEKAPCTBEHHOrNO  ChIpb4.
0O6ecneynTb 3TO BO3MOXHO TOJIbKO MPU MOJIyYEHUM Mak-
CMalbHbIX YPOXaeB KOPHEN 1 KOPHEBULL,.

B nutepatype BOMNPOCY MOBbILEHUSA YPOXAWHOCTU
KOPHEWN NeKapCTBEHHbIX KY/bTyp NOCBSLLEHbI LWL ean-
HUYHblEe paboTbl. Tak, nNpu obpaboTke CUAMMNNAHTOM
BEreTUPYIOLWLMX PACTEHUIA CUHIOXM ronybonm u nonyxa
©0/bLIOro ypoxarnHOCTb KOpHel noBkiwanacb Ha 16% u
18%, cooTBeTCcTBEHHO [8, 9]. NMpumeHeHue LinpkoHa npu
BEreTaTMBHOM pPa3MHOXEHUM 0O6NEeNUXn, LWNMOBHUKA,
©6ennanoHHbl, Menuccbl 06ecnevymno BbICOKYIO MPUXU-
BAeMOCTb YEPEHKOB 1 aKkTMBM3aumio pocTta kopHen [10].
Hanbonbwasa apPekTMBHOCTb Hbia Nosyd4eHa npu Kom-
MJEeKCHOM npumeHeHun CununnaHta v LmpkoHa: ypo-
XaMHOCTb KOpHel nanyatku 6enoi nosblwanack Ha 27%
1 wandesa nekapcteeHHoro Ha 40% [11, 12].

Llenb uccnepoBaHmii cocTossia B onNpeaeneHmnm cpo-
KOB y6opKku, paspaboTke NPUemMoB MOBbILLEHUS ypOXKaii-
HOCTU CbIPb$l HA KOPEHb 1 KOPHEBKLLA 3XMHAaLLen nypnyp-
HOW 3a cuyeT npuMeHeHns LinpkoHa — peryngaropa pocta
n CununnaHTa — KpeMHUMcoaepXxallero Mmkpoynobpe-
HUA.

MaTtepuanbl U MeTOAbI

OnbITbl MO UCMNbLITAHMIO KOMMIEKCHOM CUCTEMbI NpUMe-
HeHusa LimpkoHa n CununnaHTa 3aknaabiBannucb B yCNo-
BUaAXx 3anagHoro NpenkaBkasbs B 1eKapCTBEHHOM CEBO-
obopoTte CeBepo - Kaskasckoro dunmana BUJIAP B
2009-2016 ropgax.

OnbITHbIE y4yacTKu dunmnana npeacTaBfieHbl CBEPX-
MOLLHbIM YepHO3eMOM. ArpoxmmMmmnyeckue nokasaTenu
OMbITHOrO yyacTka: cogepxaHue rymyca 3,5%, nogBux-
Horo docdopa (P20s5) — 37 Mr/kr, NnOABUXHOIO Kanus —
338 mr/kr, o6meHHoro kanua (K20) — 29,8 mr/kr, obmeH-
Horo Mg - 0,4 mr/kr, noABUXHOM S — 1,2 Mr/kr, NnoaBuX-
Horo Mn — 3,6 mr/kr, nogsmxHon Cu — 0,13 mr/kr, noa-
BMXHOro Zn — 0,5 mr/kr, nogsmxHoro Co — 0,14 mr/kr,
BEPXHME MaxoTHble C/IOM MOYBbI UMET CnabokKUcnyo
peakuuto — pH BogHOM BbITAXKM 5,1-5,5.

Mpu opraHmM3aumn wuccnenoBaHWii MCNONb30BaNUCh
MeTOoAMYECKNE YKa3aHUs, pa3paboTaHHble 4NS NeKapcT-
BEHHbIX KynbTyp [13].

B noneBbix onbiTax NPUMEHANOCh pa3MelleHne aens-
HOK — PEeHAOMW3MPOBAHHOE, MOBTOPHOCTb OMbLITOB —
yeTblpexkpaTHasa, nnowanb AensaHku — 12 M?, wupuHa
Mexaypsaaun coctasnsana 60 cm.

O6paboTka BereTUpyloLKUx pacTteHnin LinpkoHom
(perynatop pocta - 0,04 n/ra) n CununnaHtom (xugkoe
yoobpeHnemM C BbICOKMM coAepXaHMemM O1MOoakTUBHOMO
kpemHua — 0,5 n/ra) nposogunuce Ha lllI-V ropax BereTa-
unun axuHauen. OnpbicKMBaHMe NPOM3BOAMIN B 2 CpOKa:
nepsoe B ¢pasdy oTpacTaHud (2-9 fekaga mas), 3aTem B
dazy Havyana 6yToHM3auMm ocyulecTenanacb ybopka
HaA3eMHOM MacChbl U MOCcne oTpacTaHus — BTOpoe (2-9
nekana uionsg). KoHTponbHble pacTteHuss obpabaTtbiBa-
nucb Boaoi. Pacxop pa6ouyein xumakoctn — 300 n/ra.
Y6opka KOpPHEN 1N KOPHEBULL, 9XUHALLEM OCYLLECTBNSANACH
B 3-el1 nekaae okTabps, nepen aTUM yaansanacb Han3em-
Has 4acTb pacTEHUN.

KonnyectBeHHOe onpeneneHne conepXxaHus OKCUKO-
PUYHBIX KMCMOT MPOBOAMNIOCE COrNacHo TY Ha KOPHU m
KOpHeBUWA axmHauen nypnypHorm Ne 9373-122-
04868244-2008. Ctatuctnyeckas obpabotka nposese-
Ha no B.A. locnexosy [15].

Pe3ynbTaTbl U UX 00CyXAeHue

MpoBeneHHbIMN B MockoBCcKol 1 benropoackoi obna-
CTAX MCcnenoBaHUSMM BbINO YCTAHOBNEHO, YTO HanbOosb-
was ypoXXamHOCTb KOPHEN U KOPHEBMULL, a Takxke coaep-
XaHue OEeNCTBYIOLLNX BEeLEeCTB (OKCUKOPUYHbIE KNCOThbI)
B HUX Habnopaetca ¢ lll rona Beretaumn. Ha 6ase nony-
YEeHHbIX AaHHbIX OblIM COCTaBNEHbl «TexHUYeckme ycno-
BUSI» HA KOPHM N KOPHEBMLLA 3XMHauen nypnypHon (TY
9373-122-04868244-2008), roe npepycmatpuBaeTcsa
ybopka Ha 3TOT BUA Cbipbs UMEHHO Ha lll rogy ¢ conepxa-
HMeMm gencTteylowmx sewects 1,5%.

OpHako npoBOoAUTbL YOOPKY Noa3emMHbix opraHos Ha i
rogy Beretauym He COBCEM KOPPEKTHO, Tak Kak 3TO MHO-
roneTHee pacTeHme, KOTOpPOEe MOXET npouspacTtaTb B
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Puc. 1. ConepixxaHne OKCUKOPUYHbIX KNCJIOT N YPOXXaNHOCTb KOPHeH
M KOPHEeBULY B 3aBUCUMOCTU OT BO3pacTa KynbTypbl (2009-2016 rogbi)
Fig. 1. The content of hydroxycinnamic acids and the yield of roots and rhizomes depending on the age of the crop (2009-2016

TeyeHue 5-7 neTt Ha ogHOM nnowaan 1 gaBaTb BbICOKUN
ypoXXan Hag3eMHOM MaccChbl.

OcCHOBbIBasICb Ha BbllLIECKa3aHHOM, HEOOX0AMMO MpPO-
cneamTb BO3MOXHOCTb MOJIyYEHUS KOPHE N KOPHEBMULL,
3xuHauen He Tonbko Ha lll rogy Beretaumm, HO 1 B nocne-
aywouwwme rogpl. Ha lll u IV rogax npomnspacTtaHus KynbTypbl
HabnogaeTca camasi BbiCOKas YPOXaMHOCTb KOPHEW
(10,4 u/ra n 9,8 u/ra) c BbICOKMM COAEpPXaHUeM Oel-
ctByowux BewectB (3,0% u 3,1%). B nocneaytowme
roAabl ypoXxarmHOCTb CHUXaeTcsa 00 8 u/ra ¢ cogepxaHmem
B HUX AelhcTByloWmMx BeuwectB 2,1%. 9TO MOXHO 00b-
SICHUTb TEM, YTO B Cbipbe MPUCYTCTBYET 3HAYUTENIbHOE
KONNYECTBO OAPEBECHEBLUMX KOPHEW, KOTopble Heobxo-
oMo yoanatb (puc.1).

Ona nonydyeHmnsa onTMManbHOro ypoxasi KOPpHEW aXmHa-
LLen, NpoBeaeHbl ONbIThl MO UCMALITAHUIO XUAKOro ynodpe-
HUS C BbICOKUM coaep>XaHnem 61MoakTUBHOIMO KPEMHUS —
CununnaHT “ nNpUPOAHOro CTUMyaTopa pocTa
LivpkoHa. BbiGop 3Tux npenapatoB 00OyCroOBNEH
OBLIHOCTBbIO UX OENCTBUSA, KOTOPOE 3ak/yaeTcs B WX
B/IMAHUN HA cogepXaHne GUTOropMmoHa — aykCmHa, KoTo-
pbIl OKa3bIiBaAET MONIOXMUTENbHOE OENCTBME HA NPOLLECCHI

KopHeob6pasoBaHus. Tak, No NMTepaTypHbIM JaHHbIM, 06a
npenaparta NoBbILWAIOT coAepXaHne aykCuHOB — LIMpkoH
npenoTBpallaeT Mx pacnag 3a cyeT aktususaumn dep-
MeHTa aykcuHokcmnaasbl [15], CununnaHT — ycunmBaeT nx
cuHTEe3 [16].

[ByxaTanHoe OMNpbICKMBAaHME MONIOXUTENBbHO MOBAUS-
N0 Ha yBeNMYeHne KOPHEBOM CUCTEMbI, YTO CKa3anocChb Ha
yPOXarHOCTK, Tak Ha BapuaHTe ¢ npuMeHeHnem LinpkoHa
OHa Bo3pocna Ha 1,8 u/ra, a ¢ CununnanTtom Ha 1,5 y/ra
(Tabn. 1).

Hanbonbluaa npnbéaBka Habnwaanacb npu KOMMekc-
HOM MNPUMEHEHUN OaHHbIX npenapartoB: Ha Il r.B. — Ha
28%, Ha IV r.B. — Ha 30%. B aToM Xe BapuaHTe coaepxa-
HME OKCUKOPUYHbIX KWUCAOT MOBbIWANOCh Ha 5-7%.
AHanusupys noJsiyYeHHble pe3ynbTaTbhl, Heobxoanmo
OTMETUTb, YTO MOBbILLIEHNE YPOXANHOCTN KOPHEN N KOpP-
HeBWLL, XMHaLLen HabngaeTca U ¢ pasgenbHbiM NpumMe-
HeHueM Lnpkona n CununnaHTta (10-14%).

Ha ¢oTorpadpuax BuaHa pasHuLLa No rabutycy KopHe-
BOW cmncTeMbl axmHauewu lll roga Beretaumm KOHTPOJIbHOIMO
BapuaHTa W BapuaHTa COBMECTHOr0 MNPUMEHEHNS
CununnaHT + LnpkoH (puc. 2).

Tabnuya 1. BuonpodykmueHocmb KOpPHel u KopHesuuw, axuHaueu nypnypHou lll u IV 20008 eecemayuu
8 3agucumocmu om npumeHeHusi CununnaHma u LjupkoHa (cpedHue OaHHble 3a 3 200a)
Table 1. Bioproductivity of roots and rhizomes of Echinacea purpurea of the lll and IV years of vegetation depending
on the use of Siliplant and Zircon application (average data for 3 years)

Ill rog Beretauuu

IV rog Beretauumn

conepxaHue coaepxkaHue

BapuaHT YPOXaiHOCTh OKCUKOPUYHBIX YPOXaiHOCTh OKCUKOPUYHBIX
Kucnor Kucnor

L K KOHZopOHIO c;i.‘%‘;o K Kou?pomo L K KOHZOPOHIO c;i.‘?g‘;‘o K KOHZOPOHIO
KoHTponb, (Boaa) 10,2 - 3,85 - 9,8 - 3,91 -
Cununnanr, 0,5 n/ra 11,7 15 3,87 1 11,4 16 4,00 2
LinpkoH, 0,04 n/ra 12,0 18 3,88 1 11,4 16 4,01 &
B e 4 o 13,1 28 4,13 7 12,7 30 4,11 5

HCPys 112 0,11 1,05 0,10
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Puc. 2. KopHn n kopHeBuLya axuHaueun nyprnypHoii lll roga sereraunmn
Fig. 2. Roots and rhizomes of Echinacea purpurea in the third year of vegetation

Tabnuya 2. feticmeue LjupkoHa, CununnaHma Ha ypoxalilHocmb KOpHel U KopHesuu,
Ha codepxaHue delicmeyroujux eeujecme 8 axuHayee V 2o0a eezemayuu (2015-2017 200b1)
Table 2. Effect of Zircon, Siliplant on root and rhizome yield on active substances content
in Echinacea purpurea of the V year of vegetation (2015-2017)

YpoxanHocTb CopepxaHne OKCMKOPUYHBLIX KUCNOT
BapuaHTt
o i % % Ha abc. %
u K KOHTpOIo cyX. B-BO K KOHTpOno
KoHTpons, (Boga) 8,0 2,34 -
Cununnanr, 0,5 n/ra 94 17 2,42 5)
LinpkoH, 0,04 n/ra 9,5 19 2,46 7
CununnaHT + LinpkoH
(0,5 nira + 0,04 nira) 103 29 2,55 10
HCPy5 0,94 0,06

0606L11as pe3ynbTaTbl OMbITOB MO BANAHUIO HEKOPHEBbLIX
NoJKOPMOK BGMHApHOM cMecbio CununnaHt + LupkoH Ha
YPOXaNHOCTb KOPHEI 9XMHALLEN, MOXHO BbiCKasaTb npej-
MoJiIoXeHue, YTO B AENCTBUM AaHHbIX NpenapaTos npu unx
COBMECTHOM MpUMeHeHU HabGnogaetca addekT aaau-
TMBHOCTU, T.€. CYMMUPOBaHNE WX BUAHUSA HA POCTOBLIE
MPOLIECChl B PACTEHMSIX U B KOHEYHOM UTOre Ha Guonpo-
OYKTUBHOCT.

YCTaHOBNEHO CHWXEHME YPOXaMHOCTU KOpHen Ha V
rofy >XM3HW, No3ToMy ObINM NPOOOIIKEHBI MCCNef0BaHUS
no OEenCcTBUI0 perynaTopa pocta U MUKPOoyooOpeHns Ha
JAaHHOM cpoke BereTaummn axmHauen. B Tabnuue 2 npea-
CTaBJfIEHbl PE3Y/bTaThl NPUBEAEHHbIX NCMbITAHWNA.

MonyyeHHble pes3ynbTaTbl NOKa3anu yBENMYEHME YPO-
XXaNHOCTU KOPHEN U KOPHEBMULL, Ha BapnaHTax CununnaHt un
LipkoH Ha 17-19 %, npn nx KOMMNIEKCHOM NPUMEHEHUNN —
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KoHTponb, (BOAA)

CununnaHT + LlMpKoH

Puc. 3. KopHu n kopHeBuLya axuHaleun nypnypHon V roga seretayumm
Fig. 3. Roots and rhizomes of Echinacea purpurea in the fifth year of vegetation
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Ta6nuya 3. YpoxaliHocmb KopHell U KopHesUW, 3XUHayeu npu npuMeHeHUU pe2yssmopa pocma
U MukpoydobpeHusi 8 3aeUcUMOCMU Om M0200HbIX ycroeull
Table 3. Yield of roots and rhizomes of Echinacea at application of growth regulator and microfertilizer depending on weather conditions

BnaronpusiTHble ycnoBus

(2011, 2013 roabl)

3acywnusble ycnoBus
(2012, 2014 roabl)

copepxaHue copepxaHue

BapuaHT ypoXanHOCTb OKCUKOPUUHbLIX YpPOXaWHOCTb OKCUKOPUUHbIX
KUCIOT KMcnoTt
() % Ha ) [ % Ha 0

ufra Kouf Ic(>mo abe. Kouf gmo u/ra Kouf gmo abe. Kouf zmo
P cyx. B-BO P P CyX. B-BO P
KoHTpons, (Boaa) 11,2 100 2,81 - 9,2 - 3,171 -
CununnaHT 13,0 116 2,87 2 10,6 15 3,30 4
LinpkoH 13,2 118 2,94 5 10,8 17 3,39 7
CununnaHT + LinpkoH 14,4 129 3,05 10 11,6 26 &l 11

HCPys5 1,05 0,11 1,04 0,13

Ha 29 %, ypoBeHb COAEPXaHUA OKCUKOPUYHBLIX KWUCOT
coctasnsget 2,34-2,55 % (St 1,5 %) (puc. 3).

MpoBeneHHbIMN UCCNeaoBaHNsaMU Obl0 YCTAaHOBMEHO,
4yTo 6Gnarogaps npumeHeHuio komnnekca LUupkoH +
CununnaHT, BO3MOXHO MNPOBOAUTb YOOPKY KOPHEBOM
CUCTEMbI B 3aBMCUMOCTM OT NoTpebHocTel dapmaueBTu-
YeCKOW MPOMBILLIEHHOCTM 1 Ha V rof, Beretauum KynbTy-
pbl.

XKnsHepearenbHOCTb PaCTUTENbHOIO OpraHM3ma 3aBu-
CUT OT MHTEHCMBHOCTM BOOHOIO pexuvma U crnocobHOCTU
pacTeHun yoepxmBaTb U 9KOHOMHO pacxogoBaTb BOAY B
YCINOBUSIX BbICOKMX TemnepaTtyp M HWU3KOW Braroobecne-
yeHHOCTU. B ycnoBuax KpacHogapckoro kpas B nocneg-
HMe BpeMs HabnioaaTCcs YacTble 3acyXum, BbICOKME TeMre-
patypbl M HEQOCTATOK BRarv, 4To NPUBOAUT K CHUXEHUIO
YCTOMYMBOCTU JNIEKAPCTBEHHbBIX PACTEHUIN K CTPECCOBbLIM
dakTopam, YMEHbLUEHUIO YPOXaMHOCTU W yXyOLIEHUIO
KayecTBa CbIpbsi.

B roabl npoBeneHns Hay4HoOM paboThbl Ha aXmMHaLee nyp-
nypHon (2011-2014 rr.) meTeoponorm4yeckme ycrnoBus
CUNbHO pas3nuyannck, Tak ang 2012 n 2014 ronos Obinn
XapakTepHbl HU3Kas Biaroo6ecneyeHHOCTb M MOBbILLIEH-
Hasa Temnepartypa so3ayxa. 2011 n 2013 rogpl — ontumans-
Hbl€ MO TEMNepPaTypHOMY U BOOHOMY PEXUMY.

3acyxa 2012 n 2014 ronoB HeraTMBHO NOBAUSANA HA Pas-
BUTME Kak HaA3EeMHOM, Tak U KOPHEBOW CMCTEMbI 9XMHALEN
Ha lll-m rogy Beretaumn, 9TO CKa3anoOCb Ha CHUMXKEHUMU
MaccCbl KOPHEN 1 KOopHeBuLL Ha 2 u/ra. MNMpu aABykpaTtHOM
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ONPbICKMBAHUN BEreTUPYIOLNX pacTteHuni LimpkoHoM un
CunmnnaHToM NPOM30LLII0 YBENNYEHNE YPOXANHOCTIN KOP-
Hel N KOPHEBULL, NPV PasfNYHbIX MOrogHbIX yeroBusax. Mpn
61aronpuATHLIX MOrOAHbLIX YC/IOBUSX MOBbLILLIEHNE HA 3TUX
ONbITHbIX BapuaHTax coctaBuno — 1,8-2,0 u/ra, sacywnu-
BbiX — 1,4-1,6 u/ra, npu KOMMNAEKCHOM MPUMEHEHUN
CununnaHT + UupkoH - 3,2-2,4 u/ra, COOTBETCTBEHHO.

Mop BnuaHmem CununnaHTa Habnoganocb HesHauu-
TeNbHOE TMOBbIWEHME COOEPXaHUS  OENCTBYIOLWMX
BELLECTB B KOPHAX N kopHeBuwax (4%) He3aBUCUMO OT
MOroAHbIX YCNOBUNA, Npu NpuMeHeHun LinpkoHa oHO
cocTtaBnsetr oo 7%, B BapuaHTe CununnaHt + LinpkoH
oTMe4yeHa Hanbonbllas npudaBka 3TOro rnokasartens — oo
11% (Tabn.3).

CpaBHuBas nokasaTenm ypoxXanHOCTN KOPHeNr No BCeM
BapuaHTaMm OnbITa B YCNIOBUSAX BbICOKMX TEMNEPATYP U HN3-
KOl BnaroobecneyeHHOCTM ¢ 61aronpusaTHLIMK NMOroaHbI-
MW YyCNOBUSAMU, OblI0 YCTAHOBMIEHO, YTO NOTEPU ypoXxasi B
KOHTpone coctaenaiot 18%, B BapuaHtax LMpkoH wnn
CununnaHT 4-5%, Npn KOMMNIEKCHOM NPUMEHEHMN AaHHbIX
npenapaTtoB Habnwopanacb gaxe Hebonblias npubaBka
YPOXanHOCTU KopHen (4%) (puc.4).

Takum 06pasom, NyTeM WHAYLMPOBAHUS MexaHu3ma
aganTaumu aXmMHauen K CTPeccoBbiM pakTtopam (BbICOKME
TeMnepartypbl 1 HA3Kas BNAXHOCTb) C MOMOLLbIO KOMIMAEK-
ca UuypkoH + CununnaHT, BO3MOXHO Mosiydatb cTabub-
Hble ypOXaun KOPHEN N KOPHEBULL, C BbICOKMM Ka4eCTBOM
HE3aBNCMMO OT NOrOAHbIX YCIOBUMA.

OKontpons
B Cunurmiast
B 1upxoH

B Crymmutan T+ HpKoH

Puc. 4. CunxkeHne ypoxxaiHOCTH KOpHen u kopHeBuLy axuHaueu lll rona
Bererauum npym HebnaronpuaTHeix ycaosusx (2012, 2014 roasi)

Fig. 4. Decrease in the yield of roots and rhizomes of Echinacea

in the third year of vegetation under unfavorable conditions (2012, 2014)



3aknoyeHue

B pes3ynbTaTe npoBeneHHOM Hay4HOM paboThl, BbiSBIEHA
BO3MOXHOCTb NpoBeaeHnss YOOPKM KOPHEN 1 KOPHEBULL, B
ycnosusix 3anagHoro MNMpeakaeskasbs Ha lll n IV ropgax Bereta-
LM KyNbTypbl, MPU ypoxarnHocTn B npegenax 10 u/ra wn
BbICOKOM COAEP>KaHNN OKCUKOPUYHBIX KUCNOT - 3,1 %.

B nocnepnyolume rogpl Beretaumm axmHalen Habniogaet-
CSl CHWXEHME YpPOXamHOCTM A0 8 u/ra v cogepxaHue B
CbIpbe OKCUKOPUYHbIX KMCNOT A0 2,5 %. KomnnekcHoe npu-
MeHeHne CununnaHTta u LupkoHa obecneynBaeT yBenuye-
HVE YPOXAMHOCTN KOPHeW Ha lll -V rr. no CpaBHEHWMIO C KOHT-
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ponem Ha 28 - 30 % n copepXaHne OKCUKOPUYHBIX KNCIOT
Ha5-10 %.

MpuMeHeHne paHHo GuHapHOI cmecu Ha V roaly BereTa-
LLMM MO3BOJISIET MOJYYaTb YPOXKANHOCTb KOPHEBOW CUCTEMBI
Ha YpPOBHE KOHTPOJIbHOrO BapuaHTa pactenui Il roga Bere-
Taumn.

OnpbiCknBaHe axnHauen ABYXKOMMOHEHTHOM CMEChIO
CununnaHT + LipkoH cnocobCcTByeT agantauuy pacTeHui
axXmMHauen K rugpotepmasibHOMy CTPecCy W MNOo3BONseT
noJly4aTb CTabU/bHbIE YPOXan Ka4ECTBEHHOIO Cbipbs HE3a-
BUCUMO OT NOrOAHbIX YCIOBUIA.
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The effect of irrigation water
quality on the growth

of maize plants, electric
conductivity and pH of the soil

ABSTRAC

The research aims to determine the response of the Maize crop to irrigation with salt
water during the growth stages, and to study the accumulation of salts in the soil, the
degree of their interaction, and the efficiency of water use.

Three types of irrigation water with salt concentrations (1.5, 4.5, 6.5) dSm™" with three
replicates for every kind water. The Randomized Complete Blocks Design was used in
the experiment, and it was statistically analyzed using SPSS. Statistically significant
differences were found at the 5% level according to Duncan's method. Statistical
analysis showed that there were significant differences attributed to the salinity of irri-
gation water at the level of 4.5 dsm™ (T2), which caused about 50% damage in plant
height, root growth, leaf area per cob length, weight of 500 seeds, grain yield, and soil.
Compared to salinity if irrigated with 1.5 dsm™ (T1) salinity of river water. Using water
with a salinity of 6.5 dsm™ (T3) as wastewater resulted in a reduction of all apparent
plant characteristics by 75%. An increase in soil salinity was also observed at the end
of the experiment compared to its salinity at the beginning of the experiment, and this
damage increases with an increase in the electrical conductivity of the water used in
irrigation operations. It has been observed that soil PH decreases with increasing soil
salinity.

KEYWORDS:

Maize, Salt water, Phenotypic characteristics, Water use efficiency, Duncan

gl

BnngHme ka4yecTBa NoavBHOW
BOZbl HA POCT PACTEHN KYKYPY3bl,
3NeKTPONpPOBOAHOCTL U PH NnoyBbI

PE3IOME

Llenbio uccnefoBaHui ABRsSieTCS onpeaeneHne peakuuMn KyKypy3bl Ha opoLieHue
coneHol BOAOMW Ha aTanax pocTa, U3y4yeHue HaKoMseHUs coflieil B NoyBe, CTeneHu ux
B3aumogencTBusa u ahpeKTUBHOCTU UCMONb30BaHUA BOAbI.

Wcnonb3oBanu Tpu TMna NonuBHOW BoAbl ¢ coaepxaHuem conen 1,5, 4,5, n 6,5 dSm™
B TpeXx NOBTOPHOCTAX AN KaxAoro Buaa BoAbl. B akcnepumeHTe npuMeHsinu paHpo-
MU3UPOBaHHbIA AU3alH MOJIHbIX GNIOKOB, KOTOPbIW OblN CTaTUCTUUYECKU NPOAHANU3U-
poBaH c ucnonb3oBaHnem SPSS. CTaTucTMYeCKM 3HAUYMMbIE pa3nuynusa 6bInm obHapy-
eHbl Ha ypoBHe 5% no metoay [lyHkaHa. CTaTUCTUYECKMIN aHanuU3 nokasan, 4To cylje-
CTBYIOT 3HayuTeslbHble Pa3fnyus, CBfA3aHHble C CONEHOCTbI MONIMBHON BOAbLI Ha
ypoBHe 4,5 dSm™ (T2), 4To npuBOAUT K NpUMepHO 50% CHUXEHUIO BbICOThLI PacTeHUN,
YMeHbLUEeHU0 pocTa KOpHeN, nnowaamn NMcTbeB, ANUHbLI NoYaTka, Macckl 500 cemsiH,
YPOXalHOCTU 3epHa U YXYAWEHWIO MOYBbLI MO CPAaBHEHWUID C MUHepanusauuen npu
opouieHUU comneHocTbio peyHon Bogbl 1,5 dSm™ (T1). Ucnonb3oBaHWe B kayecTBe
nonuBHOW BoAbl C MMHepanu3auunen 6,5 dSm™ (T3) npuBeno k CHUXKEHMIO BCex BUAU-
MbIX XapaKTepPUCTUK pacTeHuUh Ha 75%. B KOHLle akcnepuMeHTa TaKxe Habnwaanocb
yBenuyeHne 3acofieHMsl NoYBbl N0 CPAaBHEHUI C ee 3acOofIeHWeM B Hayane 3akcnepu-
MeHTa, NpuYeM 3TOT ywep6 yBenuuMBaeTCcsi C yBerIMYEHUEM 3EKTPONPOBOAHOCTHU
BOAbI, UICMONb3YeMON B OPOCUTENbHbIX cucTemax. Bbino 3ameyeHo, 4yto pH noyBkbI
CHMXAeTCA ¢ yBeNIMYEHUEM 3aCONEeHUs NOYBbI.

KINOYEBBIE CJTIOBA:

KyKypy3a, MOfMBHas BOAA, CONIEHOCTb BOAbl, (heHOTUNUYECKMEe XapaKTepPUCTUKM,
3h(heKTUBHOCTb UCNONb30BaHUS BOAbI
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Introduction
Year after year, the need for irrigation water increases
until it has become a restriction for agriculture, at a
time when there is waste in water use.

The priority was to think about investing in limited water and
even using salt water in agriculture, even though Ayers and
Westcott [1] classified wastewater as salty. 3.5 dSm ', consid-
ering that it is highly salty water, but it is used in agriculture,
which causes the soil salinity to rise up to 4.9 dSm™'.

Fahd et al. [2] indicated the possibility of irrigating yellow
maize crops with salt water depending on the stages of
growth and its effect on the plant and the accumulation of
salts, while Al-Saadawi, and Dahash [3] showed the response
of irrigating different types of barley with salt water during dif-
ferent growth stages and the importance of adding salt irriga-
tion water. During growth stages that are not sensitive to salin-
ity, as the germination and emergence stage is the most sen-
sitive stage to salinity for most crops.

Shaaban, et al. [4] studied the effect of different quantities
and types of irrigation water on the growth and composition of
maize and the distribution of some ions in the soil and found a
significant decrease in the absorption of iron, zinc and man-
ganese in plants irrigated with salt water.

Douri [5] indicated that high salinity of irrigation water led to
an increase in salt accumulation in the soil, an increase in the
concentration of sodium, calcium and magnesium ions in the
soil solution and a significant decrease in growth and develop-
ment plants.

As for Al-Helou et al [6] it was shown that the accumulation
of salts in the soil leads to an increase in total dissolved salts
(TDS) during irrigation, which lead to a negative impact on
plant growth and had a negative impact on agricultural pro-
duction, and this is as shown by Al-Rubaie et al. [7] therefore,
the soil must be washed after harvesting.

The research aims to determine the response of the Maize
crop to irrigation with salt water during the growth stages, and
to study the accumulation of salts in the soil, the degree of
their interaction, and the efficiency of water use.

Materials and Methods

The experiment was carried out at Al-Dabouni Research
Station located in the Al-Aziziya district at longitude: 45°.063
and latitude 32°.9107

It is bordered to the south by Wasit Governorate, 90 km
away, to the north by Baghdad Governorate, 120 km away. It
is bordered to the east by Diyala Governorate, 30 km away,
and to the west, by Babylon Governorate, 90 km away.

Soil samples were taken to depths of 0-25 cm to determine
some chemical and physical soil properties, to grow a plant
(Zea mays) in the fall season of 2023 in soil woven with Silt
Loam.

The average soil electrical conductivity was 2.4 dSm" and
its pH reaction was 7.4. Maize was grown in conditions of the
first three three water treatments (salt water mixed with irriga-

MEJTIMOPALMA, BOOHOE XO3ANCTBO N ATPODUNIUNKA

tion water to have an electrical conductivity of 4.5) dSm

The second treatment: (water, salinity more than 6.5
dSm), the third treatment (river water, salinity 1.5
dSm").Each irrigation treatment was repeated three times.

The land was prepared by plowing, leveling and fertilizing
according to the recommendations of specialists. Local corn
seeds planted in plank method (m x m) with 50cm lines
between line and line.

A seed bed dug 5cm deep and the distance between one
bed and another was 20 cm.

That is 15 plants per square meter, every seed that was
planted, and after growth, one of them was removed.

The first irrigation for all treatments was done with river
water only.

Subsequent irrigations were performed with water with an
electrical conductivity of 4.5 dSm'and 6.5 dSm'..The control
sample was irrigated with water of 1.5 dSm' conductivity

It gave 8 irrigations within 115 days (corn life) starting from
planting on 8/27/2023.

Eight irrigations were carried out within 115 days of the
corn life, starting from planting on August 27, 2023, at a rate
of three plantings per square meter for each type of irrigation
water.

Statistical analysis:

The research was designed according to randomized com-
plete blocks (RCBD) of three water treatments with three
replicates for each treatment.

Table 1. Some physical and chemical characteristics
of the soil used in the study

Table 2. Mineral composition, pH and electrical conductivity (EC) of irrigation water before planting

Cl-
o HCO; S04- :
Irrigation water mmol L' el L mmol L~
Drainage water 8.5 8.7 15.8
River water 29 4.6 4.7

Adjective Value
pH 7.40
EC Dsm" 240
Cat++ 3.67
Mg++ 0.89
Na+ 2.4
The dli\::lgllvfg ions K+ 035
Cl- 1.24
SOy~ 5.26
HCO;- 223
Sand 302
Soil separators g kg silt 460
clay 233
Na+ Mg++ Ca++ EC
mmol L~ mmol L' mmol L' pH dSm"
13.1 8.2 6.2 7.6 6.5
6.3 2.7 5.1 7.8 1.5
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Table 3. ANOVA explained sun of squares ,mean square and significance’

Sum of Squares
Between Groups 21650.000
Plant height Within Groups 2100.000
Total 23750.000
Between Groups 302.000
Root length Within Groups 24.000
Total 326.000
Between Groups 122.000
Ear lenth Within Groups 10.000
Total 132.000
Between Groups 39920000.000
Leaf area Within Groups 960000.000
Total 40880000.000
Between Groups 10338.000
500 grain weight Within Groups 1234.000
Total 11572.000
Between Groups 9.389
Grain yield Within Groups 1.507
Total 10.896
Between Groups 24.500
EC Within Groups 1.240
Total 25.740
Between Groups .740
PH Within Groups 100
Total .840

SPSS statistical analysis was conducted and significant dif-
ferences were found at the probability level of 0.05, using
Duncan’s method.

Results and Discussion

Plant growth and salt accumulation were monitored
after harvest. The results showed significant differences
at the 5% level in plant height, root length, Ear length,
leaf area, 500 grains weight, yield, and soil salinity.

Plant height (cm)

Mean height of plants supplied with low conductivity
water measured after harvesting reached 190 cm.
Appropriate decrease in plant height was registered with
the increase of water salinity, mean value reaching 135
cm at 4.5 dSm' water conductivity (T2).

The reason for this decrease is a negative effect of
continued irrigation with salt water during the growing
season.

High salinity water (EC 6.5 dSm™') reduced plant
height of the plants up to 70 cm with T1 treatment.

df Mean Square F Sig.
2 10825.000 30.929 .001
6 350.000

8

2 151.000 37.750 .000
6 4.000

8

2 61.000 36.600 .000
6 1.667

8

2 19960000.000 124.750 .000
6 160000.000

8

2 4.694 18.695 .003
6 .251

8

2 12.250 59.274 .000
6 .207

8

2 .370 22.200 .002
6 .017

8

2

6

8

The phenomenon was consistent with the results of
Monowara and Khatun [8] on the effect of salt water on
plant height. Fernandez-Ballester [9] also indicated the
growth inhibition effect of salt water.

Salt stress also leads to a decrease in the production
of DNA that participates in leaves production.

According to Abboud, Hadi Yasser and Riad Abdel
Zaid [10] maize plant irrigation with different water elec-
trical conductivity from 1.8 to 3, 4.5, and 6 dSm™" result-
ed in a decrease of maize height from 87 cm to 73.96,
68, 51, 59.72 cm, respectively.

Root length (cm)

The results showed that roots were significantly affect-
ed by high salty irrigation water (T3) characterized by
root length of 14 cm, while river water sample (T1) pro-
duced root length of 32 cm, and in T2 case the root
length was 23 cm.

Thus, percentage decrease of root length in T2 and T3
conditions reached 28.1 % and 56.25 % for T2 and T3
conditions compared to T1.

Table 4. The effect of irrigation water quality on the phenotypic characteristics of Maize and soil salinity and pH

Plant Root Ear
Irrigation treatments height length height
(cm) (cm) (cm)
River water 1.5 dSm™(T1) 190* 28* 20*
River water 4.5 dSm™ (T2) 135 23 16
River water 6.5 dSm™ (T3) 70 14 11

* significant differences at a probability P<0.05

Leaf 500 grain -

o W?E%h‘ (\t(.llfeiq) (dISEr?l") PH
8000* 153* 6.0* 45 7.8*
4400 110 4.8 6.0 74
3000 70 85 8.5% 71
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Water salinity is known to cause a decrease in water absorp-
tion and seed imbibition and slow seed transformation during
germination, in addition to inhibiting division and elongation
processes due to salts [11].

Ear height (cm)

Accordingly Ear length decreased due to water salinity
reaching 20% in T2 treatment and 45% in T3 treatment com-
pared to river water application (T1).

The reason may be that salinity inhibits the process of pho-
tosynthesis and the manufacture of carbohydrates, which neg-
atively affects cell division and plant growth [12].

Leaf Area (cm?)

The leaf area was measured before the harvesting stage
according to the following equation:

Leaf area (cm?) = leaf length x maximum width x 0.75
Correction factor: 0.75 [13]. Plants under T3 treatment
demonstrated a 62.5% decrease of leaf area compared to
T1 conditions which was in accordance with the observation
of leaf chlorophyll content decrease with increasing levels of
salinity due to osmotic pressure and the toxic effect of salin-
ity.

This is consistent with the opinion of Bouchareb [14] that
the decrease in the total leaf area may be due to the
decrease in the number of leaves and their lack of expansion
with increasing salinity and lack of irrigation.

The expansion of leaf area depends on leaf swelling, tem-
perature, and drought which lead to a reduction in leaf area
as a result of the inhibition of leaf expansion during a decline
in the photosynthesis process .

leaf during a decline in the photosynthesis process, and
this is consistent with the results of Al-Azzawi [15]. The RNA
content of leaves decreases when salinity levels rise from
(1.9-17.9dSm'[16].

500 grain weight (g)

Statistical analysis indicates that there is a significant dif-
ference when treated with irrigation with river water (T1) with
a value of 153 grams, while the treatment with irrigation with
drainage water (T3) was 70 grams, meaning that the weight
of 500 seeds decreased by an estimated rate of 54.2%,
while the treatment with river water mixed with drainage
water (T2) gave a value of 110 grams (28.1%)..

This decrease is caused by the salinity of irrigation water,
which affected the growth of the dry matter of the grains.

It can be noted that the convergence between the
decrease in yield and the decrease of approximately 500
grains is less than 50%.

Grain yield (t.ha")

The highest grain yield reached 6 t.ha' for T1 treatment
which is significantly higher than for T2 (4.8 t.ha') and T3
treatments (3.5 t.ha') and this indicates the importance of
providing fresh water in agriculture or performing soil wash-
ing operations after the planting season. Accordingly grain
yield decrease reached 20% and 41.7% for T2 and T3 con-
ditions.

The results were consistent with the data of Malash, et al.
[17] and Bouchareb [14] who demonstrated a 20%
decrease in corn grain yield by using different salinity levels
of water between 3-4.5 dSm™'.

MEJTIMOPALMA, BOOHOE XO3ANCTBO N ATPODUNIUNKA

Soil analysis after the experiment

Salt accumulation in soil

The average soil salinity before planting was 4.2 dSm'' for
depth 0-25 cm increasing up t0 4.50 dSm'in T1, 6.00 dSm" at
T2 and 8.50 dSm" at T3 salinity levels which corresponds to a
50% increase of soil salinity at the end of the season and indi-
cates significant salt accumulation at the end of the agricultural
season and the necessity of soil washing process application.

There is a strong positive moral correlation between the salin-
ity of the soil after irrigation with salty water and the ions of sodi-
um and magnesium in comparison to calcium, because these
ions are the basis for raising the salinity of the soil.

This result was proven by Hadithi et al. [12] when they
said that increasing the salinity of irrigation water from 1.2 to
4 and 8 dSm ' led to an increase in soil salinity after harvest
from 4.77 t0 8.20 and 13.96 dSm ', respectively.

Furthermore, a negative relationship between pH and the
salinity level was recorded by Al-Azzawi [15].

In a whole, it seems obvious that the soil characteristics are
most affected by the quality of irrigation water and the most rapid
changes are the chemical characteristics of the soil such as elec-
trical conductivity (EC) and the degree of soil interaction (pH).

Irrigation with salty water led to an increase in the concentra-
tion of sodium and magnesium after the experiment
(8.33),(1.58) (mmolL') compared tp the initial concentrations of
sodium (2.41 mmolL') and magnesium (0.89, mmolL").In our
trial calcium concentration increased from 3.67 mmol L' to 5.48
mmol L' which was in agreement with Abdal Majeed, et al. [18]
who demonstrated that salty water utilization led to a reduction in
the saturated water conductivity of the surface soil layer by
15.2% compared to river water application which maintained the
level of water conductivity ,the phenomenon is connected with
the increased concentration of sodium and magnesium com-
pared to calcium, and the dispersion of soil particles and
decreased permeability.

Soil pH

The results of the analysis after harvest showed a decrease of
pH in soil which was irrigated with T3 drainage water, so it was
7.1, while the degree of soil interaction in the soil that was
irrigated with T1 river water was 7.8.

As for the soil that was irrigated with the T2 treatment, its
pHwas 7.4.

PH decrease with increasing water salinity concentration
is known as a dilution effect. The reason is that cations of
high concentration of salts exchange with hydrogen bound
to the surface of soil particles [19].

The concentration of ions increased with increasing mixing
with drainage water, especially for the first depth, 0-30 cm.

It is also noted that the concentration of calcium, sodi-
um, and sulfate ions increases with the increase of the
drainage water application

Conclusion

The greater salinity of the irrigation water, the lower the
plant production of the corn plant and the greater the accu-
mulation of salts in the soil. Increasing the salinity of the irri-
gation water from 1.5t0 4.5 dSm ' will decrease production
to 50%. If they use water with a salinity of more than 6.5
dSm', the production will decrease to 75%. Production is
100% at the water salinity level of 1.5 dSm'.

This result applies to the soil, as the salinity of the irriga-
tion water increases, the salinity of the soil will increase.
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Recommendations

The use of salt water, although important in reducing the
use of fresh water, effectively causes an increase in soil salin-
ity, so we advise against expanding the use of irrigation water
if its conductivity is 6 dsm-.

Drainage water may have a small effect on corn plants, but
its effect on soil properties is significant.

Therefore, we recommend using organic fertilization
because of its importance in reducing soil salinity.
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Beepexue

BblpammsaHme pacTeHWn B PEerynMpyembix YCNOBUSX C
MCMOMIb30BaHNEM CBETOOMOLHOIO OCBELLEHMS MNO3BONIIO
duranonoram Bo3oeCTBOBaThL Ha POCT, METABONM3M, NMPOAYKTMB-
HOCTb pacTeHuid [1,2]. 13 cnocoboB perynmpoBaHust Havbonee
NepCnekTMBHLIMU ABASIOTCS TEXHONIOTMU C MCNOb30BaHNEM
CBETa Pas/IMYHOro CrekTpanbHOro coctasa. B uenom, npobnema
HanpaBiEHHOW PErynsLmm COCTaBASIOWMX NPOAYKLMOHHOIO Npo-
uecca GUTOLEHO30B MPU MCKYCCTBEHHOM OONy4YeHUM SBNSETCS
aKkTyanbHOM 3apayen ceeTodusmonorum pacteHuin  [3,4].
DOTOCMHTETUYECKMNE 1 POCTOBLIE PEAKLMN PACTEHUIA BO MHOTOM
ONPeaensoTCs COBOKYMHOCTBIO MapamMeTpoB OCBELLEHWS: YPO-
BEHb OCBELLEHHOCTW, CNEeKTPasbHbIli COCTaB, OAUTENbHOCTb U
NeprvoanyHOCTb ocBeLleHus [5]. MoHumaHue LenocTHOCTU BO3-
[LeCTBUS CBETA M CNOCOOOB YNpaBneHUs OCBELLEHNEM AAET BO3-
MOXHOCTb PaCKpbITb MOTEHLMAN POCTa U NPOAYKTUBHOCTM pacTe-
HWUI. MHOrOYMCNEHHbIMYM NCCNE0BAHNSMN YCTAHOBIEHO, YTO
peakunsi pacTEHU Ha OCBELLEHME CBETOM Pa3fIMYHOro COCTaBa
Janeko He BCeraa sBnseTcs OAHO3HA4YHOM, U 3aBUCUT OT reHoTMna
1 YCNOBUIA BbIPALLMBaHUS, GEHONOrMYeckon dasbl 1 apyrux ¢ak-

TOpoB [6,7].

Hanbonee n3y4eHo BO3AENCTBME HA PaCTEHUS KPACHOMO y4acT-
ka crnekTpa, B GOMbLUMHCTBE UCCNEO0BaHUA OTMEYaEeTCs ycune-
Hye pocTta y psga kynbTyp [8,9]. BeipawyBaHve pacteHuin npu
CVHEM CBETE B OOJMbLUMHCTBE CIly4aeB MPUBOAUT K CHUXEHWIO
WHTEHCMBHOCTM POCTOBBIX NPOLLECCOB 1 GOPMMPOBAHNIO HEBLICO-
KvX, Kpenkmx pactenuii [10]. B To e BpeMsi MOHOXpOMaTUHECKUIA
CVYHWUIA CBET MOBbILAET WMHTEHCUBHOCTb doTocuHTesa [11].
YCTaHOBNEHO 3HAYUTENBHOE BAMSIHUE CUHEro CBETa Ha MeTabo-
NN3M 1 XMMUYECKMIA COCTaB pacTeHuid. Tak, Hanbonbllee Hakon-
NeHVe KBEpLETUHA, KapoTMHOMAOB, Oefnka M Cyxoro BeLlecTBa
Habmoaanock y kanyctel Kane Ha cvHeM yyacTke cnekTpa [12].
YBenuyeHne [0NM CUHEro CnekTpa npv OCBELLEHWN MPUBOAMT K
YCWIEHUIO aHTUOKCUAAHTHBIX CBOMNCTB pacTeHumi [6].

3eneHblin CBET, Kak cneayeT u3 AaHHbIx Mak-Kpu 1 gpyrux aBTo-
pOB, He 06NafaeT BLICOKOW 3HAYMMOCTbLIO AN GOTOCUHTE3a, B
OT/IM4Me OT KPACHOrO M CUHEro crnekTpoB. OfHako HECOMHEHHA
mopdobduranonornyeckas posb 3eNeHoro ceeTa. B paae nceneno-
BaHWIN YCTAHOBMIEHO MOBbILLEHME aKTUBHOCTW POCTOBbLIX MPOLLEC-
COB 1 M3MEHEHME XMMMYECKOro COCTaBa PacTeHWin Npu obyye-
HMM 3eneHbIM cBeToMm [13-15].

Y®-nanyyeHus SBnStoTCs B 6OMLLUMHCTBE Cly4aeB NOBPeXAalo-
wumm dakTopamMm pocta U pa3BuTUS pacTeHnin. B npupogHbIx
YCNOBUSIX UCTOLLEHNE O30HOBOI0 CN0S NPUBOAUT K MOBLILLEHHOMY
ynbTPadnONeToBOMY 13Ny4EHNIO, KOTOPOE BANSIET HA POCT pacTe-
HWI [16]. YneTpadronetoBoe n3nyyeHne B JaHHOM Cnyyae — ero
cpenHuin onanasoH, Y®-B, aonuHa BonHbl 320-280 Hm [17].
Pa3BuTie aganTyBHbIX NPOLECCOB Npu Oeicteum YP-paamaumm
Ha pacTeHWs BO MHOIMOM HaxoOWTCS MOfL KOHTPOMEM CUCTEMbI
(DUTOXPOMOB 1 KPUMTOXPOMOB, MPeAcTaBnstoLmx coboli Habop
$oTOpPELLENTOPOB, PAOOTAIOLLMX BMECTE C CUHAJIbHLIMM CUCTEMa-
My [16,17]. OgHako B OTAeNbHbIX cryyasx paxe YP-C-nsnyyveHne
(ommHa BonHbI 280-100 HM) MOXET BbITb MCMONL30BAHO A9 YITyY-
WeHns GU3MONOrMYeCcKNX 1 CaHUTapHbIX CBOMCTB CEMSH pacTe-
HWI, B YaCTHOCTW, COOEPXaHNs KAaCTOPOBOrO Machna B OnpeaeneH-
HbIX [03ax (10 [03bl 20,7 KK/M?, Bbile koTopo YP-C-n3nyyeHne
oTpMLATENbHO BAMSIET HA 3HEPrMIO nNpopacTaHust cemsH) [18].
OnuHHoBoNHOBOE M3nyyeHne YP-A (320-400 HM), B CBOIO O4e-
penb, YacTo 6MaronpUATHO CKa3blBAETCA HA POCTE M METabons-
Me pacteHuii [19]. MokasaHo, 4To aononHuTensHoe YP-06nyye-
HVE YBENNYMBANO KOHLEHTPALLMIO KAPOTUHOMAOB 1 xiopodunina B
3€/1eHOM IMCTOBOM carnare, OLHOBPEMEHHO CHUXas YPOBHU 3TUX
COEeAMHEHNI B KPaCHOM NMCTOBOM canarte [20].

IRRIGATION ENGINEERING, WATER MANAGEMENT AND AGROPHYSICS

HeCMOTpFI Ha npoBefeHHble nccnenoBaHnsa rno oueHke Bans-
HUA CMeKTPOB CBeTa Ha POCT U pa3BuUTne paCTeHMVI, onncaHue
OTBETHbIX peaku,mm 0CTaeTCyd Hen3y4eHHbIM B ,D,OCTaTOHHOﬁ CcTe-
neHn. OcobeHHO 3TO KacaeTcs TakoW BaXHOW CeNlbCKOXO038ii-
CTBEHHOW KyNbTypbl, KaKk CBEKNa caxapHas. [103Tomy Lenb AaHHO-
ro nccnepgoBaHna — N3y4UTb peakunto pocTta paCTGHVII?’I CBeEKIJbl
CaxapHO Ha M3MEHEHMe CMneKTpasbHOro cocTaBa CBeTa npu
MOHOXpOMaTMYeckoM 06NyyeHun. 3agavamu UCCcnenoBaHuin,
COOTBETCTBEHHO, ABNANOCh N3y4eHne BIINAHUA HU3KO3HEepPreTu-
4eCKOoro OCBELLEHUS Ha MOPdONIOrMYeCKme nokasaTeny npopac-
TaHNA CeMdAH 1 POCTa POCTKOB CBEKJIbI caxapH0|7|.

MeToppbl uccnepnosaHui

OO6bLEKTOM WCCNELOBAHWIA CAYXUAN CEMEHA (COMMoAus) W
pacTeHus1 CBeKNbl caxapHow (B. vulgaris L. ssp. vulgaris var.
saccharifera Alef.) rmépuaga CmeHa.

OnHOCEMSIHHBIV AVNNOWAHbIV TMOPUA, HA CTEPUNBHOM OCHOBE
N Tna CmeHa BkntoueH B [OCYOAPCTBEHHBI PEECTP CENEKLMOH-
HbIX OOCTVXEHWIA, AONYLIEHHbIX K Mcnonk3osaHuio B P®, B 2010
rofy. JonyLieH K MCNonb30BaHWiO B pernoHax: LieHTpanbHo-yep-
HO3eMHbI, CeBepo-KaBkasckuii. OpuruHatopom aensetcs Grby
«J1broBcKas OnbITHO-CeNeKkLIMoHHas ctaHuus» (Kypckas 061.).

B LleHTpanbHO-HYepHO3EMHOM PErMIOHE CPEAHSS YPOXANHOCTb
KopHennogoB — 427 u/ra, cogepxaHue caxapa — 18,1%, coop
caxapa - 77,2 u/ra. Macca kopHennona - 556 r. B Kypckoii obna-
CTUN YPOXaNHOCTb KOpHennonos — 514,5 u/ra, cogepxaHne caxa-
pa-17,4%, cbop caxapa—89,2 u/ra, y ctaHaapTa Jlsrosckmin MC
29 cootBeTcTBeHHO — 475,0 u/ra, 18,0% n 85,2 u/ra. 3a roapl
UCMbITAHWIA B MONEBbLIX YCNOBMAX HAbM0AaNnoCch 04eHb crnaboe
NOPaXeHne KOPHEBLIMW THUAMM, LLePKOCNOPO30M, CpeaHe -
MYYHUCTOW POCOW, Bbille cpefHero — kopHeepom. B Cesepo-
KaBKa3CckoM pernoHe cpesHsas ypoxanHoCTb kopHennonos 412,0
u/ra, cogepxaHve caxapa - 17,3%, cbop caxapa — 75,8 u/ra, y
ctaHpapTa KybaHckuin MC 74 — cootBeTcTBeHHO 398 L/ra, 17,7%
n 74,5 u/ra. Macca kopHennoga - 531 r. B KpacHogapckom kpae
NPEBbLICUN TOT X€ CTaHAAPT MO YPOXANHOCTN KOPHEMNIOAOB Ha
52,1 u/ra, copepxaHuio caxapa — Ha 0,1%, cbopy caxapa — Ha
11,0 u/ra npm ypoBHe COOTBETCTBEHHO 512,5 u/ra, 16,9% n 84,2
u/ra. 3a rogbl MCMbITaHWA B MONEBbLIX YCNOBMSX HAbMO4AN0Ch
04YeHb cnaboe MopaxeHue LepKoCnopo3oM, CPeaHee — MyYHU-
CTOW POCOiA.

CemeHa rmbpupa CmeHa npopawmsann cornacHo FOCT
22617.2-94 B TeyeHne 4 CyTOK Ang ONpeneneHns SHeprum npo-
pactaHus 1 10 cyTok — BCXOXecTu. [1ng cemsiH 1Mcnonb3oBanu
NOAJIOXKKMN 3 MUHEPasbHOM BaTkl. [10 Mepe NOAChIXaHWS NOAJIOX-
KV YBIXHSNN OUCTUAMPOBAHHOM BOAOW. [1ns npopaLimBaHmns 1
MOHOXPOMAaTMYECKOro O00NyYEeHUS PACTEHMIn UCMONb30BaNM
MaKeTbl CO BCTPOEHHbIMY TOYEYHBIMU CBETOAMOAHBIMU UCTOYHN-
kamun ynbTpaduonetoroin obnactu B 380 Hm (CL YD), cuHero
ceeta B 440 um (C[, CC), 3eneHoro ceeta B 525 Hm (CL 3C),
kpacHoro ceeta B 660 Hm (Cl KC) n panbHero kpacHoro ceeta B
730 Hm (CL, OKC). N3mepeHHble napameTpbl MIHTEHCMBHOCTU MO
NNOTHOCTM NOTOKAa POTOHOB HAa YPOBHE CEMSH Ha NOAOXKE U3
MWHepanbHOW BaTbl COCTaBUAW A5 BaPWMAHTOB MCCNELOBaHUN
npu C4 Y®, CL4 CC, C4 3C, CA KC n CA AKC: 0,367, 6,904,
1,683, 2,577 n 3,506 MKMONb/M?*C., COOTBETCTBEHHO. Pexum
MHCONSALLMM FEHEPMPYEMOrO CBETA B 3KCNEPUMEHTaX Obin Henpe-
PbIBHBIM. Pexum nuTaHus Ans pocTKOB MpY MpopaLivMBaHum
CEMSIH PacTEHUIA Oblfl UCKMIOYUTENBHO Ha PE3EPBHBIX 3anaCHbIX
BElleCTBaXx CEMSH B Te4YeHMe BCero aKCrneprMeHTa.
XapakTepmncTnkn CBETOAMOAHOMO OCBELLEHNS NPUBEAEHBI B TA0-
NINLE COrfacHO NPOTOKONaM M3MepeHuin Ha cnektTpomeTpe PG
100 N komnaHum UPRtek, TaiBaHb.
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Tabnuua. MHmeHcusHocmb c8emoduodHO20 06JTyYeHUs M0 CrieKmMpam 8 dKcrepuMeHme
Table. Intensity of LED irradiation by spectra in the experiment

CnekTp ppfd pfd pfd-uv* pfd-fr* pfd-b* pfd-g* pfd-r*
YO (380 HMm) 0,367 0,9506 0,4433 0,146 0,1067 0,127 0,1357
CuHuii (440 HM) 6,904 7,125 0,0302 0,194 6,523 0,213 0,1729
3eneHblit (525 HM) 1,683 1,821 0,0159 1,683 0,1435 1,44 0,111
KpacHbiii (660 Hm) 2,577 2,734 0,0176 2,577 0,087 0,135 2,358
[anbHuit kpacHbIn (730 HM) 3,506 32,11 0,0435 28,77 0,171 0,182 3,156

*Uv —ynbTpaguonet, b —CcuHWiA, g —3e/1eHbiV, I —KPacHbIv, fr —aasibHWI KPacHbIM,
ppfd —rioTHOCTE pOTOCUHTETNHYECKOro oOTOHHOrO riotoka (400-700 HM), MKMOJIb/MP*C, pfd —MI0THOCTE OTOHHOIO NOTOKA

(B o6acty 300-800 HM), MKMOJIb/M?*C

PesynbTaTtbl UCCNeaOBaHU U UX 00CYXaeHue

OOHUM 13 BaxHbIX GaKkTOPOB NPOPACTaHWs CEMSH SBSETCS
Hannyme unm OTCYTCTBME CBEeTa B 3TOT nepwog. o nutepartyp-
HbIM OAaHHbIM, MEXaHU3Mbl BO3LAENCTBNS CBETA HA NMpopacTaHne
CeMSIH HOCAT KOMMIEKCHBI, HEOJHO3HAYHbIN xapakTep [21]. B
OONbLUMHCTBE PAHHUX IMTEPATYPHbIX MCTOYHWNKOB YKa3biBalOCh B
OCHOBHOM Ha HeGnaronpuaTHoe BAVSH1E CBETa Ha NpopacTaHne
CeMsH, 0AHAKO B AanbHellemM 6bino caenaHo 3akioyeHne, YTo
OONbLIMHCTBO CEMSIH HeWTpaNibHbl K MPUCYTCTBUIO WM OTCYT-
CTBMIO CBETA NPW NPOPACTaHNN, HO HEKOTOPLIE U3 HUX MONOXM-
TENbHO pearnpyloT Ha gerncteme ceeta [22,23]. o coBpemeh-
HbIM [@HHbIM, A1 IPOPACTaHNs CEMSIH HEKOTOPbIX BUAOB pacTte-
HMIA CBET HeobxoauM (Hanpumep, Takmx BUAOB, kak Nicotiana,
Lythrum, Chloris), ons opyrux KynbTyp Heobxoamma, Haob0poT,
TEMHOTA, a CBET Pe3K0 3a4epXnBaeT ux npopacrtaxue (dauenus,
amapaHT, KIOMOBHWK, Nepcuackas BEepOHuKa, TelkBa U Ap.
[21,22].

Y CBETOYYBCTBUTENbHBIX BUAOB peakums nNpopacTaloLimx
CeMSIH Ha CBET perynmpyetcs GUTOXpOMHOM NMMIMEHTHON CUCTE-
MoW. KpacHblin CBET CTUMYNMPYET NPOpacTaHne CEMsIH CBETOYYB-
CTBUTENIbHBIX BWAOB, [aNlbHUIA KpacHbIl - WUHrMbupyer.
CTmynupytoLlee BIMSIHWE KPAcHOroO CBeTa HUBENNPYETCS, ECNN
nocne Hero cemeHa 00ay4alTCa AaNbHUM

KpacHbIM, 1, Ha06opoT. CocTosHMEe PUTOXPO- =

YTO BO3LENCTBME CBETA CHMXAET KOJIMYECTBO NPOPOCLUNX CEMSH
JaHHOW KynbTypbl. B cneumansHom FTOCT 22617.2-94 Ha npopa-
LMBAHME CEMSH CaxapHOW CBEK/bI HE YTOYHSETCH NPsSMO
HeobxoAMMOCTb TEMHOTLI MPWU NpOopaLuyBaHUK, 0JHAKO mpopa-
LMBaHME MPOBOAAT B TepmocTaTe. Kpome Toro, cBekna caxap-
Has, CTO/I0Basi 1 KOPMOBAsi OTHOCSATCA K 0fAHOMY 60TaHNYEeCKOMY
BUIY, YTO AAeT OCHOBAHUSA Npeanonarate CXoAHbIe TpeboBaHMs K
YCNOBYWSIM BblpaLLyBaHuns.

[poBeAeHHbI HaMX 3KCMEPUMEHT MoKasas, YTo npu cobio-
nenum ycnosmin FOCT (npopalumBaHne B TEMHOTE) 3HEPrus npo-
pactaHus coctasuna 54%, BCxoxecTb — 86% ON19 KOHTPOJIbHOrO
BapuaHTa (puc. 1-2). Obny4eHne ceeToamoaammn ¢ pasHoi anu-
HOW BOMHbI MO-PA3HOMY BMSINO HA NpopacTaHne CEMSH CBEKIIbI
caxapHoi. Tak, BO3OENCTBME MOHOXPOMATUYECKOrO AdasibHEero
kpacHoro ceeta (730 HM) ¢ NIOTHOCTLIO NOTOKa GOTOHOB 32,11
MKMONb/M?**C 3HAYMTENbHO YrHeTano NpPoLecc npopacTaHus
cemsiH. CHuMXeHne aHeprum npopacTtaHus cocTtasuno 42,6%,
BCXOXecTn — 45,3%, No cpaBHEHMIO C KOHTPOJIEM — NPOpPAaLLMBa-
HWEM B TEMHOTE. DTN AaHHblE COrNacyloTcs C U3BECTHbIM Hr3Mo-
noram a¢dhekToM OanbHero KpacHOro CBeTa Ha mpopacTaHue
cemsH. OpHako Mpu OCBELLEeHUM KpacHbIM CBETOM (660 HM) ¢
NAOTHOCTbLIO NOTOKA GOTOHOB 2,734 MKMOJIb/M2*C TakXe Beso K

Ma MOXET PErynmpoBaTb CMHTE3 MO KpanHen
MEpEe YeTbipex TUNOB GUTOrOPMOHOB (ayKcu- 60

M 3Hepruva npopactaHua, %

Hbl, rM66epennuHbl, aTuneH, AbK), 4yTto, ouve-

BUIHO, W SIBNSIETCS MPUYMHONA 3arnycka cooT-
BETCTBYIOLLMX MeTabOoNMyYeckmx npoLeccoB

[21,23]. MNMpn aTOM XapakTepeH HNU3KKIA NOPOr
WMHTEHCWBHOCTM CBETA, Bbl3bIBAIOLLMIA CNOCO6-

HOCTb K MPOpPaCTaHNIO y CBETOYYBCTBUTEJIbHbIX

% NPOPOCIINX CEMAH

BMAOB. Tak, O/ ceMsiH 6epesbl 4OCTaTO4HO 1
JIK, CEMSIH COCHbI — 5 NIK, @ fanbHenwee yge-
NINYEHNE VHTEHCUBHOCTW OCBELLEHMS HE OKa-
3bIBAET 3aMETHOr0 BAnaHuS [22,25].

B nevictytowmx FTOCTax Ha MeToabl Npopa-
LMBaHNS CEeMSH OroBapvBaloTCs YCNOBUS
onpeneneHns BCXOXeCTU — CBET UM TEMHOTA.
CemeHa cBek/lbl CTOMOBOW ¥ KOPMOBOW

TEMHOTa

66
“ I
380 440

Bug ocseweHna (4nuHa BoAHBI, HM)

52
a4
I 31
525 660

730

Puc. 1. QHeprus npopacTaHus ceMsiH CBEKJIbl CaxapHOW
B 3aBUCUMOCTH OT Buga ocseLyeuns (HCPos=1,4%)

cornacHo FOCT T 12038-84 Heo6x0aMMO Npo-
pawmBaTtb B TEMHOTE, T.e. npepgnonaraeTcy,

Fig. 1. Germination energy of sugar beet seeds
depending on the type of lighting (Isdos=1,4%)
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Tbl, GOPMMPOBaNMCL Nog, cuHuM 1 YP-A cee-

%0

W Bcxomects, %

TOM. B HauyanbHbIi nepuop npopactaHus (4
CYTOK) POCTKM MPU OCBELLEHUM CUHUM, 3ene-

HbiM 1 YOP-A cBETOM NpEBbILIANN MO BbICOTE
KOHTPOSbHBIA BapuaHT. B npoMexyTOuHbI

nepuop, HabnoaeHnin (Ha 6 CyTkn) pacTeHus B

% NPOPOCIIMX CEMAH

BapuMaHTe 3eNIeHOro CBeTa NPEeBOCXOAMSIN MO
BbICOTE KOHTPOJIb, B BApPMaHTax cuHero n YP-A
CBeTa — Ha YPOBHEe KOHTpons. Mcnonb3oBaHve
MOHOXPOMHOrO AafilbHEr0 KPaCHOr 0 1 KPacHOro
OCBELLEHNS1 yrHETaeT POCT CesHLEB BO BCEX

80

70 1+—
60 +—
50

40

30

20 +—
10

o

BPEMEHHbIX TO4Kax aKkcnepnmenTa (Ha 4,61 10
CyTKM nocne nocesa cemsH). OTMeTUM, 4TO
BO3ENCTBME KaK KPACHOro, Tak W [aNibHero

TeMHOTa

Bua oceeweHnA (ANHMHA BONHBI, HM)

Puc. 2. BcxoxecTb ceMsIH CBeKJ1bl CaxapHoOM

B 3aBUCUMOCTH OT Buga ocsewjeHnss (HCPos5=2%)
Fig. 2. Germination of sugar beet seeds depending
on the type of lighting (Isdo5=2%)

CHWXEHMIO NMOCEBHbLIX CBONCTB CEMSIH OTHOCUTENBHO KOHTPOSS.
lMokasatenu aHeprum NnpopacTaHus cHu3mamcb Ha 18,5%, a Bcxo-
xecTn — Ha 34,9% OTHOCUTENBHO KOHTPOSIS.

B 1O Xe Bpems BO34EWCTBME MOHOXPOMATUYECKOrO M3My4e-
HWS B CUHel (440 HM) 1 3eneHoi (525 HMm) 06nacTsx Npy NAOTHO-
CTu notoka ¢oToHoB 7,125 mMkmonb/M?**c 1 1,821 MKMonb/m?*c,
COOTBETCTBEHHO, HE MPUBOAMT K CHUXEHWIO MOCEBHbIX CBONCTB
CEMSH, M UX Pa3nnymns no BCXOXECTM NO CPABHEHUIO C KOHTPOJIEM
CTATUCTMYECKN HELOCTOBEPHbl. JHEprus npopacTaHus Mnoj
B/IMSIHUEM CMHEr0 CBETA Aaxe Bo3pacTana Ha 22,2% npu coxpa-
HEHMW MOKa3aTens SHepPrMn NpopacTaHns Ans 3e/eHOoro CBeTa
(525 HM) OTHOCUTENBHO KOHTPONS. BepoaTHO, CBETOBbIE BO3AEi-
CTBMS MpW 3TOM ANAMHE BOJHbI CNOCOBCTBYIOT CTUMYNSUUN
HayaNbHbIX GU3NONOrMYECKUX MPOLLECCOB NPOPACTaHNS CEMSIH.

Boszgnelictere YOP-A ceeta (380 HM) NpMBOAMIIO K MOBBILLEHWIO
SHeprus npopactanns Ha 7,4% no CpaBHEHWUIO C TEMHOBBLIM MPO-
palwmBaHmeM. OQHaKo BCXOXeCTb, HA0OOPOT, CHWXanacb Ha
14%. TlpUyMHbI TaKOro BO3LAENCTBUS TPEOYIOT U3YYeHus.
CnepyeT OTMETUTb, YTO YBENIMYEHWNE SHEPTUM NPOpacTaHns no
CpaBHEHMIO C KOHTPONEM HabaaNnoCk U NPU 061y4EHNN CUHUM
cBeToMm (440 HM), 0gHaKo, B JAHHOM CJly4ae CHUXEHUsI BCXOXe-
CTV CEMSIH OTMEYEHO He ObIno.

[ns 6onee [peTanbHOro uccnenoBaHus

= 85
74
=1
I u
380 440 525 660 73

0 KpaCHOro cBeTa, yMeHbLLAN0 3HEPruto npopac-
TaHWs U BCXOXECTb CemsiH (puc. 1-2).

Hanbonee wvHpOpPMATVBHBI AN1S OLEHKM

BIUSIHVS MOHOXPOMATUYECKOr0 061y4eHNs npu

NpopacTaHUn CeMsH LaHHble Y4eTOB CpPeaHel

maccbl 100 pocTKOB B KOHLE Mepuoaa npopa-

wmBaHus — Ha 10 cyTkn nocne nocesa (puc.4).

[aHHble 3KcneprMeHTa MOATBEPXAAlOT, YTO BO3OENCTBUE
JanbHero KpacHOro 1 KpacHOro cBeta yrHeTaeT poCT pacTeHui
Ha HayasnbHbIX 3dTanax oHToreHesa (10 cyTok OT nocesa).
CHwuxeHve maccbl 100 pOCTKOB COCTaBMIIO MO CPABHEHMIO C KOHT-
ponem 21,8% pgna panbHero kpacHoro v 53,7% 059 KpacHoro
cBeTa. Takum 06pa3om, NpopaLyBaHmne Nof OCBELLEHUEM C An-
Hamu BOMH 730 HM unmn 660 HM yrHeTaeT npopactaHue CemsH
CBEKJIbl CaxapHOW.

B T0 e Bpems no CpaBHEHUIO C KOHTPOEM (TEMHOTA) Mpopa-
LMBAHNE CEMSIH MPW 3€/1EHOM U CUHEM CBeTe YBeNM4nBaeT
Maccy pOCTKOB COOTBETCTBEHHO Ha 19,8% 1 7,3%. OTmMeTuMm, 4TO
npy 3TUX AJIMHAX BOJH He HAbMOZanoCh Takke YMEHbLUEHNS
SHepryn NpPopacTaHnst U BCXOXECTU. Takum 06pa3omM, MOHOXPO-
MaTUYECKNIA 3eMeHbI U CUHWIA CBEeTa GNaronpusaTHO CKasbiBa-
NNCb Ha NPOPACTAHMUN CEMSIH 1 POCTE CESHLLEB CaxapHOI CBEKJIbI.
MNop Bo3peiicTeuem YP-A ocseleHus macca 100 pocTKoB CHUXa-
€TCs, HO He TaK 3Ha4YUTEeNbHO, Kak Npu kpacHoM u K ceeTe (Ha
9,9%).

Takvm 06pa3oM, peakLms CEMsIH U POCTKOB CBEKJTbI CaxapHOM
Ha OCBeLLEeHMEe MOHOXPOMATMHECKUM CBETOM 3aBUCUT OT OJINHbI
BOJIHbI. OTO rOBOPUT 06 akTyanbHOCTM Noabopa BapuaHToB Cre-

BAVUSIHUA MOHOXPOMHOFO 067y4eHuss Ha npo- 10

pacTaHne CeMSIH Takke NPOBOAMANCH M3Mepe- 9
HUS BbICOTbI POCTKOB (Ha 4, 6 1 10 cyTkn nocne

rnocesa) U Haa3eMHOW GMOMAacChl pacTeHWiA
(Ha 10 cyTKKM).

[JuHamuvka pocTa ceqHLes npeacTasieHa Ha
pucyHke 3. CpaBHeHVe POCTKOB MO BbICOTE B

& U o N

BbicoTa, cm

TEMHOTE 1 NMPU OCBELLEHNN OCITOXHAETCA TEM,

yTo 6e3 [0CTyNa CBEeTa PacTeHWs BbITArMBAKOT-
9, NPMOBPETAIOT CBETNYIO OKPACKY, CTAHOBSIT-
€S 3TVONMPOBAHHBLIMU. TO HaUBONee 3aMeTHO

B TPETUIA CPOK HabMoaeHus (Ha 10 cyTku nocne

(= L

nocesa cemsH). B OaHHOM cnyyae BbiCOTa

TEMHOTa 380 440 525 660 730

POCTKOB HE MOXET CINYXUTb NoKa3aTesnemM HOp- soope oo 4 CYTRM

19 33 34 | 39 1,8 05

ManbHOrO POCTa pacTeHwii. TeM He MeHee, B =6 CyTKH

6,6 59 6,3 78 2,6 4,1

BapraHTe 3e/1IeHOro ceeTa BblCOTa POCTKOB Ha 10 cyThn

88 6,8 6,3 78 29 53

10 cyTku Npubnmxanack K KOHTPOO, NPY 3TOM
POCTKM ObINV XOPOLLO Pa3BUTLIE, HE STUOMMPO-
BaHbl, B OT/INYME OT KOHTPOSIbHbIX. XOPOLLO pas-
BUTbIE POCTKM, HO HECKOJbKO MEHbLLEN BbICO-

Puc. 3. BbicoTa pOoCTKOB CBEKJIbl CaxapHOM B 3aBUCUMOCTHU OT BUAa ocBelLje-
Hus (Ha 10-e cytkn HCPo5=0,3 cm)

Fig. 3. Height of sugar beet sprouts depending on the type of lighting

(on the 10* day Isdo5=0.3 cm)
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MEJTIMOPALMA, BOOHOE XO3ANCTBO N ATPODUNIUNKA

3aknioyeHme

7,00 OKCMepuMeEHTaNbHO MOKa3aHo, 4TO Mpu

6,05 npopaLLBaHn CemMsaH (CONIOAMIA) CBEKIbI

00 5,42 CaxapHoli Nof MOHOXPOMHbIM AaNibHUM Kpac-

« 500 4 =03 - HbIM CBETOM 3HEPrus NpopacTaHWs CHUXa-

§’ : =5 nacb Ha 23%, BCcxoxecTb — Ha 39% no cpaBHe-

& 4,00 - HUIO C KOHTPONEM — TEMHOBbIM NPOPALLMBAHN-

s em. Macca 100 poCTKOB yMeHbluanach Ha

53»90 ' - T ' i i 234 21,8%, 3HauYMTENbHO yMeHbllanach [AnviHa

§ 200 pOCTKOB. Takxe OTpuuaTeNbHble pesynbTaTbl

Mosly4YeHbl MpU NPOPaLLMBAHUN CEMSH MOA,

1,00 4 I . KpacHbiM cBeToM (660 HM). B TO Xe Bpems

YyCTaHOBMEHA CTUMYNUPYIOLLAA POfib MOHO-

0,00 XPOMHOr0 3e/1eHOro U CUHero ceeTta — yBe-
TEMHOTa 380 440 525 660 730

Bupg oceeweHna (4anHa BonHbI)

Puc. 4. CpegHsas macca 100 pocTKOB cBekJibl caxapHoi Ha 10-e cyTku npopa-

WMBaHUs B 3aBUCUMOCTH OT Buaa ocsewyeHunss (HCPos5=0,21r)

Fig. 4. The average weight of 100 sugar beet sprouts on the 10" day of g

LManmM3MpoBaHHOr0 OCBELLEHNS PACTEHUIA, T.€. BAPMAHTOB OCBe-
LLIeHVs, B HanbOonbLLE CTENEHN PaCKPbIBAIOLLIMX MOTEHUMANbHbIE
BO3MOXHOCTU pPaCTEHWn, B 4YaCTHOCTW, CBEK/bl CaxapHOIA.
Mcnonb3oBaHMe MOHOXPOMHOIO OCBELLIEHNS — 0Ha U3 Hanbonee
CYLLECTBEHHbIX TEXHONOINM Takoro ynpasneHus.
MonoxuTenbHbln 3G@eKT CBETOAMOAHOIO OCBELLEHNS BONHAMM
pa3nnMYyHOro cnekTpa Ha GOTOCMHTETMYECKMIA annapaT NoaTBep-
X[OEHO Ha MHOMMX Ha3eMHbIX pacTeHusix [26]. TMpoMbiwneHHoe
NpOM3BOACTBO U UCMONb30BaHNE CBETOANOAO0B C Pa3HON AIMHOW
BOJIHbI TaKyl0 BO3MOXHOCTb [aeT.

o Jlutepatypa

1. OparaBueB B.A. HoBas perynsauus y pacteHuii n Heo6xoAnMOCTb co3aa-
HUS cenekunoHHoro dutoTpoHa B P®. XypHan mexHuyeckol ¢u3uku.
2018;88(9):1331-1335. DOl 10.21883/JTF.2018.09.46416.26-18. EDN
YWBPRR.

2. 3eneHkoB B.H., Bepruk M.A. Co3gaHne 3aMKHyTbIX arpobuoTexHocucTem
Ha 6a3e LNUdPOBbLIX TEXHOMOTNIA — HOBbIE BO3MOXHOCTW HAy4YHOTO MO3HAHMS
KynbTyp KNeToK W BbICWWUX pacTeHun. AkmyanbHas 6uomexHomo2us.
2018;3(26):50-54. EDN ZASEKT.

3. Landi M., Zivcak M., Sytar O., Brestic M., Allakhverdiev S.I.. Plasticity of
photosynthetic processes and the accumulation of secondary metabolites in
plants in response to monochromatic light environments: A review.
Biochimica et Biophysica Acta (BBA). Bioenergetics. 2020;1861(2):148131.
DOI: 10.1016/j.bbabio.2019.148131.

4. Li-li Chen, Kai Zhang, Xiao-chen Gong, Hao-ying Wang, Yue-gao Hu.
Effects of different LEDs light spectrum on the growth, leaf anatomy, and
chloroplast ultrastructure of potato plantlets in vitro and minituber production
after transplanting in the greenhouse. Journal of Integrative Agriculture.
2020;19(1):108-119. https://doi.org/10.1016/S2095-3119(19)62633-X

5. Fraszczak B., Kula-Maximenko M. The preferences of different cultivars of
lettuce seedlings (Lactuca sativa L.) for the spectral composition of light.
Agronomy. 2021;11(6):1211. DOI: 10.3390/agronomy11061211.

6. Stutte G.W., Edney S., Skerritt T. Photoregulation of bioprotectant content
of red leaf lettuce with light-emitting diodes. HortScience. 2009;44(1):79-82.
DOI:10.21273/HORTSCI.44.1.79.

7. Bantis F., Ouzounis T., Radoglou K. Artificial LED lighting enhances
growth characteristics and total phenolic content of Ocimum basilicum, but
variably affects transplant success. Sci. Hortic. 2016;(198):277-283.
DOI:10.1016/j.scienta.2015.11.014.

8. HakoneuHas O.B., Xonun A.C., Cy66oTuH E.M., Bypkosckas E.B.,
Xponenko 10.A., Tpacuukas W.B., Opnosckas W.10., bypaykosckun M.JI.,
Muxeesa A.B., KynbuuH K0.H. BniusiHue cBeTOANOLHOTO OCBELLEHNS pa3HOro
CnekTpa Ha pa3euTue canata nuctosoro (Lactuca sativa). M3secmus PAH,
cepus 6uonozuyeckas. 2023;(3):278-286. DOI
10.31857/S1026347022600406. EDN MIAMYV.

9. Xiaoyan Zhang, Zhonghua Bian, Xingxing Yuan, Xin Chen, Chungui Lu. A
review on the effects of light-emitting diode (LED) light on the nutrients of
sprouts and microgreens. Trends in Food Science & Technology.
2020;(99):203-216. DOI:10.1016/j.tifs.2020.02.031

NNYEHME MacChbl POCTKOB COCTaBMIIO COOTBET-
ctBeHHO 19,8% n 7,3% npu coxpaHeHumn BCXO-
XECTW Ha YPOBHE KOHTPOJS — TEMHOBOrO Mpo-
pawmBaHus. o aKkcnepumeHTanbHbIM JaH-
HbIM, CBEKNa caxapHasi OTHOCUTENbHO YCTOW-
4MBa K MOHOXPOMHOMY YP-A 0651y4eHUIo.

Monyy4eHHble JaHHblE MOTYT OblTb UCMOMb-
30BaHbl 019 U3y4eHUs BMONOrmyecknx 0CoBEHHOCTEW CBeKIbI
CaxapHOI, TEXHOJIOMNIA NPEANOCEBHON NOArOTOBKM COMIOANIA 1
npu paspaboTke CUCTEM OCBELLEHUS HA Pa3HbIX 3Tarnax OHTOre-
HEe3a Npu BbIPaLLMBAHWN B 3aKPbITbIX arpOOMOTEXHOCUCTEMAX.

Matepuans NpefcTaBNeHHOW B CTaTbe paboThbl Oblv fON0Xe-
Hbl 1 06CyxaeHbl Ha VIl MexayHapoaHON Hay4YHO-NPaKTUYECKON
KoHdepeHumn «CoOBpEeMEHHOE COCTOSiHME, MPOGNemMbl 1 nep-
CMEeKTVBbI Pa3BUTUS arpapHon Hayku», Cumdeponons, 25-29
ceHTabpsa 2023 r [27].

10. MapTupocsH O.L., Ounosaposa T.A., MapTupocsH B.B., Kpecnasckui
B.0., Kocobptoxos A.A. [leiicTBME CBETOANOLHOTO 0BMyYeHNUst pasHOro crek-
TpanbHOro cocTaBa Ha (POTOCMHTETMYECKUII annapaT pacTeHwun kaptodens
(Solanum tuberosum 1.) B kynbType in vitro. CenbckoxossticmeeHHas 6uosno-
aus. 2016;51(5):680-687.
http://doi.org/10.15389/agrobiology.2016.5.680rus. EDN WZJQJN.

11. Wang J., Lu W., Tong Y., Yang Q. Leaf morphology, photosynthetic per-
formance, chlorophyll fluorescence, stomatal development of lettuce
(Lactuca sativa L.) exposed to different ratios of red light to blue light.
Frontiers in Plant Science. 2016;(7):64-73. DOI:10.3389/fpls.2016.00250.
12. fAkyweHkosa T.M. Buoxumuyeckne ocobenHoctu Brassica oleracea var.
sabellica, Ocimum basilicum, Petroselinum crispum npu BblpaliMBaHNM Ha
pas3nuyHbiX cnektpax ceeta. CbopHuk mesucoe Bcepocculickol HayyHou
KoHbepeHyuu ¢ MexdyHapodHbIM yyacmuem, KasaHb 19-21 cenmsabps 2019.
KasaHb: /13a-Bo KasaHckoro yHuBepcuteta. 2019. 495 c. DOI: 10.26907/978-
5-00130-204-9-2019-495. EDN EMJVPA.

13. lWewunH E.B., NoH4yapoB B.M. Arpocmanka. 2-e n3gaHue, SOMNOSHEHHOE U
nepepabotaHHoe. M.: "KOY", "Oobpocset”, 2019. 184 c. ISBN 978-5-7913-
1119-1. — DOI 10.31453/kdu.ru.91304.0090. EDN IJXETL.

14. Kim H.H., Wheeler R.M., Sager J.C., Gains G.D., Naikane J.H. Evaluation
of lettuce growth using supplemental green light with red and blue light-emit-
ting diodes in a controlled environment - A review of research at Kennedy
Space Center. Acta Horticulturae. June 2006;711(711):111-119.
DOI:10.17660/ActaHortic.2006.711.11.

15. Muwanos A.l., Mapkosa A.E., Pakytbko C.A., bpoBuuH B.H., PakyTbko
E.H. BnusiHne cooTHOLEHMUs Joneit 3eNeHOro U KpacHoro 1anyyexus Ha 6uo-
mMeTpuyeckne nokasatenn canata. C6. Hay4y. mpydos. UA3(I.
2015;(87):264-271.

16. Rutao Z., Guangrong H., Lihong W., Qing Z., Xiachua H.. Effects of ele-
vated ultraviolet-B radiation on root growth and chemical signaling molecules
in plants. Ecotoxicology and Environmental Safety. 2019;(17130):683-690.
DOI: 10.1016/j.ecoenv.2019.01.035

17. 3enenkoB B.H., Nanun A.A., Natywkun B.B., Kapnayes B.B. BrnusHue
ynbTpaduoneToBoro 06nyyeHuss Ha GuoxumuUyeckue CBOWCTBA PACTEHMIA.
Bymneposckue coobweHus. 2020;63(8):134-140. DOI 10.37952/ROl-jbc-
01/20-63-8-134. EDN EGLQEH.

18. Marcos E.V.A., Eloiny G.B., Rodrigo S.L.A. Physiological and sanitary
quality of castor oil plant seeds due to ultraviolet-C radiation. Industrial Crops
and Products. 2020;(137):9-15. DOI:10.1016/j.indcrop.2019.05.014.

19. Dyshlyuk O., Babich A., Prosekov S., lvanova T. Chaplygina. The effect

[ 96 ]



of postharvest ultraviolet irradiation on the content of antioxidant compounds
and the activity of antioxidant enzymes in tomato. Heliyon. January
2020;6(1):€03288. DOI:10.1016/j.heliyon.2020.e03288

20. Caldwell C.R., Britz S.J. Effect of supplemental ultraviolet radiation on
the carotenoid and chlorophyll composition of greenhouse-grown leaf lettuce
(Lactuca sativa L.) cultivars. J. Food Compos. Anal. 2006;19(6-7):637-644.
DOI:10.1016/j.jfca.2005.12.016.

21. MNonuos A.B., Hekpacos B.W., isaHoBa .A. O4epku No CEMEHOBEAEHUIO.
M.: Hayka, 1981. 112 c.

22. Kpokep B., bapToH J1. dusnonorus cemsaH. M.: Hayka, 1955. 399 c.

23. JlemaHH E., Aiixene ®. ®usnonorus npopactanusi cemsH anakos. M., J1.,
1936. 483 ¢

24. dnanonorus n Guoxumus nokos u npopactanus cemsH. M.: Hayka, 1982.
495 c.

25. Kpamep M.0., Kosnosckun T.T. ®usnonorns gpeBecHbIX pacTeHuit. M.:
JlecHasi npombllwneHHocTb, 1983. 464 c.

26. Blaszczak U.J., Abdel Aziz D., Gryko L. Influence of the spectral compo-
sition of LED lighting system on plants cultivation in a darkroom. Conference:
Photonics Applications in Astronomy, Communications, Industry, and High-
Energy Physics Experiments 2017. August 2017. DOI:10.1117/12.2281023.
27. 3eneHkoB B.H. Jlatywknw  B.B., Bephuk T1.A., WBaHoBa
M.W.MpopalunBaHue cemsiH caxapHOW CBEKMbI B YCNOBUSAX HU3KOIHEPreTuye-
CKOro MOHOXpOMHoro obnyyeHus B obnactu 380-730 Hm. CospemeHHoe
cocmosiHue, npobrnembl U nepcnekmussl pas3gumusi aspapHol Hayku
[OnekmpoHHbIl pecypc] : mamepuansi VIl mexdyHapodHoU Hay4YHO-npakmu-
yeckol KoHgpepeHyuu, Cumepepononsb, 25-29 ceHmsbpsa 2023 2. SNeKTPOH.
faH. Cumdeponons : UT «APWAJI», 2023. C. 65-66. OnekTpoH. Bepcus.
ISBN 978-5-907742-75-8. DOI 10.5281/zenodo.8268094. EDN XBENGX.

o References

1. Dragavtsev V.A. New regulation in plants and the need to create a breed-
ing phytotron in the Russian Federation. Journal of Technical Physics.
2018;88(9):1331-1335. DOl 10.21883/JTF.2018.09.46416.26-18. EDN
YWBPRR. (In Russ.)

2. Zelenkov V.N., Vernik P.A. Creation of closed agrobiotechnological sys-
tems based on digital technologies — new opportunities for scientific knowl-
edge of cell cultures and higher plants. Current biotechnology.
2018;3(26):50-54. EDN ZASEKT. (In Russ.)

3. Landi M., Zivcak M., Sytar O., Brestic M., Allakhverdiev S.I.. Plasticity of
photosynthetic processes and the accumulation of secondary metabolites in
plants in response to monochromatic light environments: A review.
Biochimica et Biophysica Acta (BBA). Bioenergetics. 2020;1861(2):148131.
DOI: 10.1016/j.bbabio.2019.148131.

4. Li-li Chen, Kai Zhang, Xiao-chen Gong, Hao-ying Wang, Yue-gao Hu.
Effects of different LEDs light spectrum on the growth, leaf anatomy, and
chloroplast ultrastructure of potato plantlets in vitro and minituber production
after transplanting in the greenhouse. Journal of Integrative Agriculture.
2020;19(1):108-119. https://doi.org/10.1016/S2095-3119(19)62633-X

5. Fragszczak B., Kula-Maximenko M. The preferences of different cultivars of
lettuce seedlings (Lactuca sativa L.) for the spectral composition of light.
Agronomy. 2021;11(6):1211. DOI: 10.3390/agronomy11061211.

6. Stutte G.W., Edney S., Skerritt T. Photoregulation of bioprotectant content
of red leaf lettuce with light-emitting diodes. HortScience. 2009;44(1):79-82.
DOI:10.21273/HORTSCI.44.1.79.

7. Bantis F., Ouzounis T., Radoglou K. Artificial LED lighting enhances
growth characteristics and total phenolic content of Ocimum basilicum, but
variably affects transplant success. Sci. Hortic. 2016;(198):277-283.
DOI:10.1016/j.scienta.2015.11.014.

8. Nakonechnaya O.V., Kholin A.S., Subbotin E.P., Burkovskaya E.V.,
Khrolenko Yu.A., Grafitskaya I.V., Orlovskaya |.Yu., Burdukovsky M.L.,
Mikheeva A.V., Kulchin Yu.N. The influence of led lights of different spectrum
on the development of Lactuca sativa. Proceedings of the Russian Academy
of Sciences. Biological series. 2023;(3):278-286. DOI
10.31857/51026347022600406. EDN MIAMYV. (In Russ.)

9. Xiaoyan Zhang, Zhonghua Bian, Xingxing Yuan, Xin Chen, Chungui Lu. A

06 aBTopax:

Banepwii Hukonaeeu4 3eneHkoB — kaHaMOAT XMM. Hayk,

[LOKTOP C.-X. HayK, Npo®., 1. HAYYHbIA COTPYAHWK,
https://orcid.org/0000-0001-5481-2723,

SPIN-kop;: 5684-6210, aBTOp Anst nepenucku, zelenkov-raen@mail.ru
Bayecnae BacunbeBuy JIaTylKMH — KaHOWAAT C.-X. HayK,

Befl. HaY4HbI COTPYAHWK,
https://orcid.org/0000-0003-1406-8965, slavalat@yandex.ru
Cepreit BuktopoBu4 MaBpunoB — HauyanbHUK OTAENA TENEMETPUN,
https://orcid.org/0000-0003-2824- 9302, gavrilovrial@mail.ru
MeTp ApkapbeBuy BepHUK — AMPEKTOP MHCTUTYTA,
https://orcid.org/0000-0001-5850-7654, petr@zolshar.ru

Mapusa UBaHoBHa MBaHOBa — JOKTOP C.-X. Hayk, npod. PAH,

rN1. Hay4HbI COTPYAHWK, https://orcid.org/0000-0001-7326-2157,
SPIN-kop;: 1961-9188, ivanova_170@mail.ru

IRRIGATION ENGINEERING, WATER MANAGEMENT AND AGROPHYSICS

review on the effects of light-emitting diode (LED) light on the nutrients of
sprouts and microgreens. Trends in Food Science & Technology.
2020;(99):203-216. DOI:10.1016/j.tifs.2020.02.031

10. Martirosyan Yu.Ts., Dilovarova T.A., Martirosyan V.V., Kreslavsky V.D.,
Kosobryukhov A.A. The effect of LED irradiation of different spectral compo-
sition on the photosynthetic apparatus of potato plants (Solanum tuberosum
L.) in culture in vitro. Agricultural Biology. 2016;51(5):680-687. doi:
http://doi.org/10.15389/agrobiology.2016.5.680rus. EDN WZJQJN. (In Russ.)
11. Wang J., Lu W., Tong Y., Yang Q. Leaf morphology, photosynthetic per-
formance, chlorophyll fluorescence, stomatal development of lettuce
(Lactuca sativa L.) exposed to different ratios of red light to blue light.
Frontiers in Plant Science. 2016;(7):64-73. DOI:10.3389/fpls.2016.00250.
12. Yakushenkova T.P. Biochemical features of Brassica oleracea var. sabel-
lica, Ocimum basilicum, Petroselinum crispum when grown on different light
spectra. Collection of abstracts of the All-Russian Scientific Conference with
international participation, Kazan, September 19-21, 2019. Kazan: Publishing
House of Kazan University. 2019. 485 p. DOI: 10.26907/978-5-00130-204-9-
2019-495. EDN EMJVPA. (In Russ.)

13. Shein E.V., Goncharov V.M. Agrophysics. 2nd edition, supplemented and
revised. M.: "KDU", "Dobrosvet", 2019. 184 p. ISBN 978-5-7913-1119-1. —
DOI 10.31453/kdu.ru.91304.0090. EDN IJXETL. (In Russ.)

14. Kim H.H., Wheeler R.M., Sager J.C., Gains G.D., Naikane J.H. Evaluation
of lettuce growth using supplemental green light with red and blue light-emit-
ting diodes in a controlled environment - A review of research at Kennedy
Space Center. Acta Horticulturae. June 2006;711(711):111-119.
DOI:10.17660/ActaHortic.2006.711.11.

15. Mishanov A.P., Markova A.E., Rakutko S.A., Brovtsin V.N., Rakutko E.N.
The effect of the ratio of green and red radiation on biometric indicators of
lettuce. Collection of scientific works. IAEP. 2015;(87):264-271. (In Russ.)
16. Rutao Z., Guangrong H., Lihong W., Qing Z., Xiaohua H.. Effects of ele-
vated ultraviolet-B radiation on root growth and chemical signaling molecules
in plants. Ecotoxicology and Environmental Safety. 2019;(17130):683-690.
DOI: 10.1016/j.ecoenv.2019.01.035

17. Zelenkov V.N., Lapin A.A., Latushkin V.V., Karpachev V.V. Effect of ultra-
violet radiation on plant biochemical properties. Butlerov Communications.
2020;63(8):134-140. DOI 10.37952/ROI-jbc-01/20-63-8-134. EDN EGLQEH.
(In Russ.)

18. Marcos E.V.A., Eloiny G.B., Rodrigo S.L.A. Physiological and sanitary
quality of castor oil plant seeds due to ultraviolet-C radiation. Industrial Crops
and Products. 2020;(137):9-15. DOI:10.1016/j.indcrop.2019.05.014.

19. Dyshlyuk O., Babich A., Prosekov S., lvanova T. Chaplygina. The effect
of postharvest ultraviolet irradiation on the content of antioxidant compounds
and the activity of antioxidant enzymes in tomato. Heliyon. January
2020;6(1):e03288. DOI:10.1016/j.heliyon.2020.e03288

20. Caldwell C.R., Britz S.J. Effect of supplemental ultraviolet radiation on
the carotenoid and chlorophyll composition of greenhouse-grown leaf lettuce
(Lactuca sativa L.) cultivars. J. Food Compos. Anal. 2006;19(6-7):637-644.
DOI:10.1016/j.jfca.2005.12.016.

21. Poptsov A.V., Nekrasov V.l., lvanova |.A. Essays on seed science. M.:
Nauka, 1981. 112 p. (In Russ.)

22. Crocker V., Barton L. Physiology of seeds. M.: Nauka, 1955. 399 p. (In
Russ.)

23. Lehmann E., Eichele F. Physiology of germination of grain seeds. M., L.,
1936. 483 p. (In Russ.)

24. Physiology and biochemistry of rest and germination of seeds. Moscow:
Nauka, 1982. 495 p. (In Russ.)

25. Kramer P.D., Kozlovsky T.T. Physiology of woody plants. M.: Forest
industry, 1983. 464 p. (In Russ.)

27. Zelenkov V.N. Latushkin V.V., Vernik P.A., lvanova M.I. Germination of
sugar beet seeds under low-energy monochrome irradiation in the range of
380-730 nm. Current State, Problems and Prospects for the Development of
Agrarian Science [Electronic resource]: Proceedings of the VIII International
Scientific and Practical Conference, Simferopol, 25-29 September 2023. Ed.
by V. S. Pashtetsky. Electron. dan. Simferopol : IT "ARIAL", 2023.P/65-66.
Electron. Version. ISBN 978-5-907742-75-8. DOI 10.5281/zenod0.8268094.
EDN XBENGX. (In Russ.)

About the Authors:

Valery N. Zelenkov - Dr. Sci. (Agriculture),

Prof., Senior Researcher,
https://orcid.org/0000-0001-5481-2723,

Correspondence Author, zelenkov-raen@mail.ru

Vyacheslav V. Latushkin — Cand. Sci. (Agriculture),

Leading Researcher,
https://orcid.org/0000-0003-1406-8965, slavalat@yandex.ru
Sergey V. Gavrilov - Head of the Telemetry Department,
https://orcid.org/0000-0003-2824- 9302, gavrilovrial@mail.ru
Petr A. Vernik - Director,
https://orcid.org/0000-0001-5850-7654, petr@zolshar.ru
Maria I. lvanova - Dr. Sci. (Agriculture),

Prof., Senior Researcher,
https://orcid.org/0000-0001-7326-2157, ivanova_170@mail.ru

[ 97 ]



WHTEPHET-MATA3WH CEMSAH

®reHY ®HLUO0

Hawm COpTa M TEXHONOTMW - FTAPaHTHUA YPOXKanA U KavecTea

50J1bLLOU BbIBOP CEMSAH

OT Beayulero npoussoautensa B Poccum

KOHTAKTbI:

Otpen npopaxx ®rBEHY ®HLLO: +7(495)594-77-17, +7(903)190-46-55

E-mail: info@vniissok.com

MHTepHeT-MarasuH: www.vniissok.com

MarasuH "Cemena BHUMCCOK":

Appec: 143080, Mockosckasn obnactb, OguHuoBckui paitoH, n. BHUUCCOK, yn. Jlunoeas, .2
paduk paboTel: noHegenbHUK-NaTHULA 9.00-18.00, cyb6oTa 9.00-17.00, BockpeceHbe 9.00-14.00
B HaweM MarazuHe Bbl Bcerga MoXKeTe CaMoCTOATENbHO KYNWUTL CEMEHa,

cBeXue 0BOLUM, paccany, uBeThbl, a TakXKe CONyTCTBYHOLWWe TOBapbI.
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Ha npasax pexknambl

MACTEPCTBO POCCUUCKOM CENEKLLUM www.vniissok.com



