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IPPDEKTUBHOCTb MPUMEHEHUA CENIEHUTOB B Nepunom,
BeretTaumm anga oboraweHns 4ecHoka CeIeHOM

Efficiency of application of selenites in ‘[heI growing season for enrichment of garlic with
selenium

MonskoB A.B., AnekceeBa T.B.

AHHOTauus

Llenb nccnenoBaHus — ycOBEpLUEHCTBOBaHME criocoba oboralle-
HYS1 PACTEHWIN YECHOKA CENEHOM A0 YPOBHSI CYTOHYHOM HOPMbI NoTpebie-
HUA NyTeM 06pabOoTKM BErETUPYIOLLIMX PACTEHMIA PACTBOPaMUN CENeHN-
TOB HaTPUSi N K/t B COMETAHUM C MOBEPXHOCTHO-aKTUBHBIMY BELLIECT-
BaMu 1 AUMETUNCYNbPOKCUAOM. ViccnenoaHus nposeaeHs 8o BHAMO
— punnane PreHY GHLLO, B ycnosusix oTkpbIToro rpyHTa B 2016-2018
rogax, Ha CyrnecyaHow noyse, CoAepXXaHne rymyca B KOTOPOM COCTaBs-
no 3,41-3,44%, pH,, 6,7, cTeneHL 06eCne4eHHOCTV NUTATE bHBIMN BE-
Lectsamm: Gocdopom — Bbicokas (copepxanue PO, B cnoe 0-20 cm co-
cTaBnsno 22,78-24,62 mMr (no YpurkoBy); Kanmem — H1U3Kasi, CofepyKaHmne
K,O B cnoe 20 cm — 10,38-17,88 mr (no Macnogoi). [11s1 ynyHiueHms Mu-
HepasbHOro NUTaHMS PaCTEHUIA OCEHBIO MOA, OCHOBHYIO 06paboTKy B MOY-
BY BHOCWJIN K&JINIA XIOPUCTLIN B A03e 50 r/M?, B Nepros, Beretaum nposo-
OV NOAKOPMKM pacTeHWIA: NepByto, B Pase Havasia MHTEHCMBHOIO Poc-
Ta INCTbEB — aMMMaYHoOM cenutpoii — 30 r/M?, BTOPYIO, Yepes ABe Heae-
11 nocne nepeoii cynbdatom kanust — 50 r/m2. orogHble ycnosus B Te-
YeHue nepuoaa UCcrenoBaHui Gy 6aroNPUSTHBI /1S BbIpALLVBAHUS
yecHoka. [MonvBbl NPOBOAVIN MO Mepe NOACbIXaHNst BEPXHErO Cost MoY-
Bbl. lccnenoBaHust NpoBeaeHbl HAa YeCHOKE 03MMOM copTa [naauatop.
Cxema oMbITOB Npeafonarana npeanocafoyHoe 3aMadnBaHne 3yokoB B
TeveHve 30 MUH. 1 NOCNEeayoLLYIO OBYKPaTHY0 00paboTKy BereTmpyto-
WX pacteHuin 0,1%-HbIM PaCTBOPOM CEeNEeHNTa HaTPUS U Kasinsi B CoYe-
TaHUW C NMOBEPXHOCTHO aKTVBHbIMK BeLLecTBamu (1%) 1 AUMETUNCYIb-
dokemaoom (1%): nepsbii pa3 B ¢pase Havana MHTEHCKMBHOMO pocTa JInC-
TbEB N BTOPOW — Yepes Tpy HeAenn. YCTaHOBEHO, HTO HEKOPHEBast obpa-
60TKa pacTeHuii CeneHUToM HaTpus Obina B 2,3 pasa, a CeleHUTOM Kasins
B 5,8 pa3a addpekTmBHee, Yem kopHeBasi. CaenaH BbIBOA, O TOM, YTO JIyKO-
BMLbl HECHOKA, MOJTy4eHHbIE, B pe3ynbTaTe HeKopHeBOW 06paboTkm pac-
TeHuin 0,1%-HbIM PACTBOPOM CENEHMTA HATPUIS U Kasisl B COHETAHWN C MO-
BEPXHOCTHO aKTMBHbIMW BELLECTBAMU 1 AVMETUICYIbOOKCMOOM COAep-
xar B 145,3-169,8 pa3a 6onblue ceneHa, Yem KOHTPOJIb, YTO MNO3BOSISA-
€T Mnosy4nTb 3yOKKM, coaepyalume ceneH B KoHUeHTpauun 6,83-7,98 mr/
kr. CyTo4Has HopmMa noTpebdieHns YecHoka CocTaBnsieT npmumepHo 10T,
cpenHsis noTpebHoCTb B cenere cocTtasnseT ot 30 4o 70 mkr. YunThias,
4YTO coaepkaHue ceneHa B oboralleHHOM npoaykumn coctasut 68,3 —
79,8 Mkr/10 1 YyecHoKa npenJioXkeHHbI cnocod oboralleHnst No3BoSISET
B MOJIHOWM Mepe YAOBNETBOPUTbL CYTOYHYIO MOTPEOHOCTL OPraHn3Ma Yeso-
BeKa B 3TOM MUKPO3NIEMEHTE.
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MukpoanemMeHTbl — HeoOXoaMUMbI

Polyakov A.V., Alekseeva T.V.

Abstract

The aim of investigation was to improve the method of
enrichment of garlic plants with selenium to the level of daily
consumption rate by treatment of vegetative plants with solutions
of sodium and potassium selenites in combination with surfactants.
The investigations were carried out at ARRIVG - branch of FSCVG,
in open ground in 2016-2018, on sandy loam soil with humus
content of 3.41-3.44%, pH, 6.7, content of phosphorus (P,0,)
in the layer 0-20 cm was 22.78-24.62 mg (Chirikov); content of
potassium (K,0) — 10.38-17.88 mg (Maslova). To improve mineral
nutrition of plants fall under the basic treatment in the soil was
added potassium chloride at a dose of 50 g/m? during the growing
season were plant nutrition: first, in the early phase of intensive
growth of leaves — ammonium nitrate — 30 g/m?, the second, two
weeks after the first potassium sulphate and 50 g/m?2. Weather
conditions during the period of growth were favorable for growing
garlic. Watering was carried out at the periods where the top layer
of soil was dried. Studies were carried out on variety Gladiator of
winter garlic. The experimental design included soaking the cloves
for 30 minutes before planting, and subsequent double treatment
of vegetating plants with 0.1% solution of sodium and potassium
selenite in combination with surfactants (1%) and dimethyl
sulfoxide (1%): the first time in the phase of the beginning of
intense leaf growth and the second time after 3 weeks. As a result
of the investigations it was found that non-root treatment of plants
with solutions containing selenium was more effective than root
treatment. Non-root top dressing with sodium selenite was in
2.3 times, and potassium selenite — in 5.8 times more effective
than root. It is concluded that garlic bulbs obtained as a result
of non-root treatment of plants with 0.1% solution of sodium
and potassium Selenite in combination with surfactants and
dimethylsulfoxide contain 145.3-169.8 times more selenium
than control, which allows to obtain teeth containing selenium in
aconcentration of 6.83-7.98 mg/kg. The daily consumption rate
of garlic is approximately 10 g, the average need for selenium
element is from 30 to 70 micrograms. Because of content of
selenium in enriched products consisted of 68.3-79.8 mcg/10
g of garlic, the proposed method of enrichment allows to fully
satisfy the daily need of the human body at this microelement.

Key words: garlic, clove of garlic, selenium, enrichment methods,
sodium selenite, surfactant.
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POAHbIX COoeAUHEeHUAX, B 4YaCTHOCTW,

MMNYECKUIN COCTaB — BaXKHbIN MO-
le‘a:BaTeﬂb Ka4yecTBa pPacTUTENbHOM
poaykuun. Bce makpo-, me3o-
M MUKPOSNEMEHTbI, BENKN, XUPbI, yrie-
BOZbl, YENIOBEK MOJly4aeT C NMULLEn, Nos-
TOMY UX KQYECTBEHHbIA N KONNYECTBEH-
HbI COCTaB OKasbiBaeT O0JbLUIOE BUSA-
HME Ha XU3HeOeAaTeNbHOCTb U 300P0OBbEe
yenoseka.
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KOMMOHEHT A5 300POBbsl YenoBeka.
CyTo4Hasa NoTpebHOCTb B HUX HEBENN-
Ka, HO MPW NOCTOSAHHOM UX AeduumTte
YBEIMYNBAKOTCS PUCKM BOSHUKHOBEHUSA
pasnnyHbIx 3abonesaHnin. K Takmm ane-
MEHTaM OTHOCUTCS CENeH.

B opraHn3me pacTteHui 1 XMBOTHBIX
ceneH cnocobeH 3amMeLLaTb cepy B Npu-

B aMWHOKMCOTax, 06pa3ys CeneHoLmC-
TenH N ceneHoOMeTUOHUH. BXO)J,H B CO-
CTaB aMWUHOKWCIOT, 3TOT 3N1EMEHT Mpo-
ABNAET BbICOKYIO MPOTVBOPAKOBYIO aK-
TMBHOCTb. CeneH BXoguT B COCTaB psiaa
depMeHToB, KOTOopble 00naaalT aHTU-
OKCUOAHTHbIMWN CBOMCcTBaMU. [loMUMO
aToro, ceneH obnagaetT UMMYHOCTUMY-
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OaHo3ybKoBbIe JTYKOBULIbI YeCHOKa 031MMOro coprta naguatop

JIMPYIOLLIM OEeNCTBMEM, YHACTBYET B Me-
Tabonuame Mopa, crocobCTBYET BbIBE-
OEHUIO TskenblXx MeTannoB. MNoaobHble
CBOMCTBA BaXHbl Ana NPOOUNIaKTUKM
1 NleYeHnst CepaeyHO-COCYaNCTbIX U OH-
Kosiormyeckux sabonesanuii [1, 2].

PekomeHayemble CyTO4YHblIE HOPMbI
noTpebsieHnss ceneHa 3aBUCAT OT nona
1 BO3pacTa YesiloBeka 1 BapbupylOT OT
30 oo 70 mkr. MHormne pacTeHust Mo-
ryT HakanavMeaTb 9TOT 3JIEMEHT B CBO-
MX TKaHsx. Tak, cornacHo nutepatyp-
HbIM O@HHbIM, YECHOK MOXET Hakanau-
BaTb 00 200 MKr cefnieHa Ha Kr Cbipon
maccel [3, 4, 5].

M3BecTeH crnocob oboralleHns Yec-
HOKa CeJlIeHOM, KOTOpbIA 3aK/yaeT-
Csl B COBMECTHOM BHECEHWW B MOYBY Ce-
fleHaTa HaTpus U XUAKMX yooOpeHuit
Fertika lux (N - 1,6; P,0.-2,0; K,0-2,7;
Fe - 0,01; B - 0,002; Cu - 0,001; Mn —
0,01; Mo - 0,002; Zn - 0,001%). O6was
[0o3a ceneHara Hatpua CcocTaBnsana
75 mr/m2. BHeceHve nNpoBOaMAn YacTs-
MWK B TedeHue 2,5 mecsaues. Mpn kaxxaom
BHeCeHuu K 7,5 Mr ceneHara HaTpus go-
6asnanu 25 mn ynobpenus Fertika v pac-
TBOp moBoamnn oo 10 n B pacyeTe Ha
1 M2, B pesynbTate onbita B KOHEYHOWA
npoaykuum copepxaHue ceneHa (no-
POLLKE, MNOMYH4EHHOM N3 JTYKOBMLL) MOBbI-
cunocbk B 16,7 pa3 no CPaBHEHMIO C KOHT-
ponem u coctasmno 1,5+0,1 Mr/kr cyxomn
Maccbl. [py 3TOM OTMEYEeHO, YTO 3TOT
MEeTOoA, MO3BONA CHU3UTb YPOBEHb CO-
nepxanusa Cd, Pb, Al, Ni, Cu B nony4eH-
HOW NpoayKLMM — MOPOLLIKE YecHoKa [6].

Llensio  Hawero wmccnenosaHus
OblJI0O yCOBepLUeHCTBOBaHME crocoba
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oboralleHnsa pacTeHunii YecHoka cene-
HOM [0 YPOBHS CYTOYHOI HOPMbI MOT-
pebneHus nytem o6paboTkn BEretTmpy-
IOLMX pacTeHNin pacTBOPaMn CeneHun-
TOB B COYETaHMM C MOBEPXHOCTHO-aK-
TUBHbIMUK BewlecTBamu (MAB).
YcnoBus, matepuanbl U MeToAbl

nccnenosaHun
OnbIThI npoeeaeHbl BO
Bcepoccuiickom  Hay4HO-uccnegosa-

TENbCKOM MHCTUTYTE OBOLLEBOACTBA —
dunmnane GPreHY OHLO (Mockosckas
obnactb, PameHckuii p-H) B yCNOBUSIX
OTKpbITOro rpyHTa B 2016-2018 rogax.

[MoyBa oONLITHOrO y4acTtka cynec-
YyaHas, cogepXxaHue rymyca B CJoe
0-20 cm — 3,41-3,44%; B cnoe 20-
40 cm - 2,91-3,02%. Peakuusa

cpeapl  HemTpasbHasa:  pH.  6,7.
Maponutnyeckass KUCNOTHOCTL 0,72—
0,92 mr-aks/100 r, cymma norfnoweH-
HbIX OCHOBaHUN 46-50 mr-ake/100rT.
CteneHb obGecrneyeHHOCTU nuTaTesb-
HbIMW BewecTBamu: dochopom —
BbicOkas (copepxaHune P,O, B cnoe
0-20 cm coctaBngana 22,78-24,62 mr
(no YmpukoBy); kKanuem — HmM3Kas, co-
nepxarue K,0 B cnoe 20 cm — 10,38-
17,88 mr (no MacnoBoii). YpenbHaqa
macca noys naxotHoro cnos 0-25 cm —
2,61 r/cm®. KanunnspHas Bnaroem-
KocTb 43-44%. Turpockonunyeckas
BNIAXHOCTb 8,25%.

[ns yny4qilieHns MUHepasibHoro nuTa-
HWSA PaCTEHWIA B MO4YBY BHOCUIN KU XJ10-
pucTbIi B Ao3e 50 r/m?, B nepuop, Bereta-
LMW PacTEeHUIA LUCMOb30BaIN MOAKOPM-
KW: NepByto, B ¢pase Havyaa MHTEHCMBHO-
ro pocra JIMCTbEB — aMMUA4YHOW CEenuT-
poit — 30 r/m?, BTOPYIO, Yepes ABe Hedenuv
nocne nepeoi cynedatom kanms — 50 r/
M2. ViccnenoBaHus NpoBeaeHsbl Ha YecHO-
Ke 031mMoM copTa Maguartop.

MorogHble ycnosusi B Te4yeHne ne-
pvoga wuccnemoBaHuii 6binu Gnaro-
MPUATHBLI A9 BblPaLLUVBAHUS YEeCHOKa.
[Monue pacteHnn NpoBOAWIN MO Mepe
NMOACbIXaHUS BEPXHEro C/0si MOYBbI.

[ns oboralleHns 4ecHoka CeneHom
npoBOOMAN  TPexkpaTHyio 00paboT-
Ky 3yOKOB W BEreTUpyloLmMx pacTeHuni
pacTBOpamMu ceneHuTa HaTpust U ce-
NleHnTa Kanma B KoHueHTpaumn 0,1%,
pacTteopax, cogepxawux 1% gumeTnn-
cynbdokcnpga (AMCO) nnm 1% TAB.
B kauyecTBe KOHTpPONs Obiyia NCNOJIb30-
BaHa Boja.

Mpu nepBot o06paboTke 3y6-
Kn B TedeHue 30 MWUH. BblaepxuBa-
N1 B pacTBope, Npu ABYX Mociieayio-
wmx — obpabarbiBanm pacteHus B ne-
pvog Beretauun: nepebin pas3 B ¢pase
Hayana WHTEHCUMBHOrO pocTa JncC-

Ta6nuua 1. CopgepxaHue cenena B 06pasuax yecHoka B 2016-2017 rogax, MKr/r

BapwvaHT onbiTa HekopHeBas nogkopmMka KopHeBasi nogkopmMka
KoHTposnb 0,04+0,006 0,04+0,005
CenennTt HaTpus 0,47+0,057 0,2+0,024
CeneHnT kanus 0,58+0,069 0,1+£0,013
CeneHnT umMHKa 0,07+0,01 0,03+£0,004

Tabnuua 2. Conegx(auue cesieHa B 3y6Gkax YeCHOKa 03UMOro Npy NPMMEHEHUU CENEeHUTOR

HaTpus n kanus B 2016-2017 rogax, MKr/kr

BapuaHTt 06paboTkum

KoHTponb

CeneHnt HaTpus + IMCO
Cenenut Hatpus + MNAB
Cenenut kanus + AMCO

Cenenut kanus + MNAB

CopepxxaHune ceneHa

MKF/KF KPaTHOCTb MPEBLILLEHUS
47,0+7,0 -
7390,0+740,0 157,2
7980,0+800,0 169,8
6830,0+680,0 145,3
1380,0+140,0 29,4
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TbEB U BTOPOMN pa3 — 4epes Tpu Hepe-
nun. ONbIT 3a/10XEH B YeTblpexkpaTHOM
NMOBTOPHOCTM, y4eTHas naowanb On-
HOW genaHku 1 M2, noceB PALOBONA —
paccTosHue mexay psagkamu 25 cwm,
Mexay pacteHmamu B psigke 10 cwm,
annHa pagka 1 m. Pacxon pabouein
xunakocTtu coctaensan 100 mn/m?.

CopepxaHune ceneHa onpegens-
nm no wmetony poktopa CkanbHOro
[71. Awanus BeinonHeH B 00O
«MWKPOHYTPUEHTLI» METOOOM Macc-
CMeKTpanbHOro aHanmaa.

Pe3ynbTatbl uCccnepoBaHni

B wuccnemoBaHuax,  NPOBEAEHHbIX
KO.A. XpbIKMHOWM, NMokas3aHa Bbicokasi ag-
bEKTMBHOCTb NPUMEHEHNSA KOPHEBOW MNOA-
KOPMKM HYeCHOKa yA00pEHNSIMA MPOSIOHM -
POBaAHHOIO AENCTBMSA, COAePXaLLMMN ce-
JleHaT HaTpus. YPOBEHb HAKOMEHMS cene-
Ha B 3aBMCKMOCTM OT COpTa COCTaBwu OT
876 mkr/kr oo 1600 mkr/kr. HekopHeBoe
oboralleHne, MNpoBeOeHHOe HeopraHu-
YECKMM CENEHATOM HATPUst N OpraHn4ec-
KumMm coeanHeHnem Cenekop, umenn 6o-
JIe€ HU3KME 3HAYEHUST HaKOoMIeHns cene-

Ha, KoTopble He npesbiwanm 300 MKr/kr
npu 06paboTke PacTEHWNIN CEeNeHATOM Ha-
Tpus 1 200 mMKr/kr Npy 06paboTke pacTe-
Huin Cenekopom [4].

B Hawux Xe uccnenoBaHuax Mnpu
MCMOb30BaHNN PaCcTBOPOB CeJieHU-
TOB HaTPWUA, Kanusa U UMHKa Npu pas-
JINYHBIX cnocobax BHECEHUS OTMEYEHO
NpPenMyLLLECTBO HEKOPHEBOW NOAKOPM-
kn. icnonb3oBaHme CeneHnToB HaTpuUs
MU CceneHuTa Kanusi npu HEeKOpPHEBOM
nogkopMke noseonsno B 2,5-14,5 pas
MOBLICUTb COAEPXaHWe ceneHa B Jy-
KOBULAX. BbIiBNEeHO, 4TO HekopHeBas
NnoaKopMKa CelieHUTOM HaTpus Obina
B 2,3 pasa, a cefleHUToM kanusa B 5,8
pasa addekTnBHEE, HYEM KOPHEBas.
MpumeHeHne ceneHnTa UMHKa He Bblio
3P DEeKTUBHbIM Kak Npu KOPHEBOM, Tak
1 HEKOPHEBOW noakopMke (Tadn. 1).

[na noebilweHns 3OPEKTUBHOCTM
oboraleHns NykoBUL, CEJIEHOM K pac-
TBOpam ceneHntoB gobasnann AMCO
n MAB. AHann3 nofy4eHHbIX AAHHbIX
rnokasars, 4Yto nocne obpaboTkn Bere-
TUPYIOLWMX paCTEHUI YeCHOKa PacTBO-

pamMu CeNeHUTOB HaTpUs U Kanus, Co-
aepxawmx AMCO nnu MAB, coaepxa-
HVe ceneHa B 3ybkax pe3ko BoO3pac-
Tano. CogepxaHue ceneHa B 3ybkax
YyecHoKa Npu NPUMEHEHUU CeneHuTa
HaTPUS TakMM CrocoBoM YBEIMUYNIOCH
B 157,2 n 169,8 pasa u coctasuno 7,4
1 8,0 Mr/kr, a npy NCNONbL30BaHWN Ce-
nenuta kanusa B 145,3 n 29,4 pasa un co-
ctaBuno 6,3 n 1,3 mr/kr (tadn. 2).

BbiBOAbI

BBuay Toro, 4to pekoMeHayemble cy-
TOYHbIE HOPMbI NOTPEBNEHMS CeneHa Co-
ctaBnsoT o1 30 4o 70 Mkr, avecHoka 10T
Ha 4yenoBeka, TO ANS YAOBNETBOPEHUSs
noTpebHOCTU B CeNeHe, B 3TOM KOJIYEC-
TBE YeCHOKa O0/MKHO copepxkartbes 30—
70 mkr ceneHa. HekopHeBasi o6paboTka
YeCHOKa B Mepuvon Beretaumm ceneHu-
TOM HaTpus 1 Kanua B codeTaHnn ¢ NAB
n AMCO, nosBonsieT nony4nTb 3yOKu,
copepXalime ceneH B KOHLEHTpaumm
6,83-7,98 mr/kr unn 68,3-79,8 mkr/10
4YeCHOKa, 4YTO B MOJIHON Mepe YA0BNEeTBO-
PSIET CYTOYHYIO MOTPEOHOCTbL B3POCOro
4yenoBeka B 93TOM MUKPO3NIEMEHTE.
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