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YPOXAMHOCTb U KAYECTBO 3EPHA KYKYPVY3bl
B SABUCUMOCTU OT A03 U KPATHOCTW BHECEHUA
KPEMHUUCOOEPXALLEO NMPEMAPATA
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DI'BHY «Hayuonanvuwiti yenmp sepua umenu ILIL Jlykeanenxoy, [lenmpansruasa Yeaovba
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AnnHorauus. B craree npeacrasicHsl uccacaosanus, mposeacHubie B 2017 u 2018 rogax B ieH-
TpaneHOM 30He KpacHomapckoro kpast Ha Oaze arporexnonoruucckoro otaena ®IBHY «HLI3 mwm.
ILIT. JlykesacHKO». Lleapio SBIAIOCH H3YUCHUC 03Bl U KPATHOCTH BHCCCHUS MUHCPAIBHOTO VIO-
OpcHUSI ¢ KOMILICKCOM MHKpo3aeMeHTOB HanoKpemHui, OKa3pBAIOIMM CTUMYIUPYIOIICS BIIHS-
HHE HA POCT, Pa3BUTHC, YPOKAHUHOCTh KYKYPY3bl M B HUTOT¢ HA KAYCCTBO TMOTYUYCHHOW MPOIYKIIHH.
IlpoBeacHHbIC 3a ABA rOJA KUCCICAOBAHUS BbISBHIH S(HNECKTUBHOCTh MOJQKHUTCIBHOTO ACHCTBUS
M3yYacMOro Tpernapara Ha KYKYpPy3y, BBIPAIUBACMYIO HA 3CPHO MO BCCM HM3yYacMBIM BapHAHTAM.
OTMEUEHO, YTO TIPU MAJIBIX WM BBICOKHX J03aX €r0 BHECCHHS YBCIUYMBACTCS PsiJ MOKA3ATC/ICH,
OMPEACSIOIINX CTPYKTYPY YPOKasi U, B KOHCYHOM CUETE, YPOKAHHOCTh. BBISBICHO, UTO HEKOpHE-
BbIC 00PabOTKH YBEIMYHBAOT BETCTALIMOHHBIN ICPHO/ KyKYPY3bl Ha OAuH AcHb. BHEeCceHHE npenapara
croco0cTBOBAIO (POPMHPOBAHHUIO OOJICE BRICOKHX PACTCHHUIA, BRICOTA KOTOPBIX Bapbuposania ot 201,3
10 2124 cm, xoraa Ha korTpose — 184 oM (dasza momouHoti cienoctn). B a1y e dasy pacTeHust UMEIH
0O0JBIIYIO OHOIOTHYCCKYIO MaCCy, KoTopast Ha koHTpose coctasuia 1010,1 r Ha pacTeHue, a mpu BHe-
ceHuu npenapara Ha 90,2-275,5 r Ha pactenue — Boimie. B koHeuHOM HTOTE, YIOOPEHHE MUHEPATBEHOE
¢ mukposnemeHToM HanoKpemHnii Bo BceX M3VYacMBIX AO3HUPOBKAX OKA3AI0 MOTOKHUTCIbHBIN 3-
(KT HA YPOKAHHOCTh KYKYPY3bI, & MAKCUMAJIBHOS 3HAYCHUE MOIYUYCHO MPH BHECCHHH €r0 B 103aX
40/75/75 (obpabotka cemsiH mpenaparoM HanoKpemawuii Hopmoit 40 r/ra + BHECCHHE TIO BCXOJAM B
mo3e 75 r/ra+ B dazy 7-8 muctees 75 r/ra) u 40/100/100 (oOpaborka cemsia — 40 r/ra + mo Bexogam —
100 r/ra + B dazy 7-8 muctbeB — 100 r/ra), uto coctaBmio 59,9 u 59,8 1/ra, COOTBETCTBCHHO.

Kunrouesnie cioBa: kykypysa Ha 3epHo, HanoKpemuuii, MukposneMeHThI, BrICOTA, OHOMAacca,
VPOXKAWHOCTD, KAYCCTBO 3CPHA, HOPMAa BHECCHUS
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Annotation. The article presents the studies carried out in 2017 and 2018 in the central zone of
the Krasnodar Territory on the basis of the Agrotechnological Department of the FSBSI «National
Center for Grain named after P.P. Lukyanenko». The purpose of the research was to study the dose
and frequency of application of mineral fertilizers with a complex of NanoSilicon microelements,
stimulating growth and development of corn and, ultimately, its yield and quality of the obtained
products. Two year studies revealed the effectiveness of the positive effect of the studied drug on
grain corn in all studied options. It was noted that at low or high doses of its application, a number of
indicators that determine the structure of the crop and, ultimately, yield, decreased. It was found that
foliar treatments increased the growing season of corn for a day. The introduction of the preparation
promoted the formation of taller plants, the height of which varied from 201,3 to 212.,4 cm, while
in the control it was 184 cm (milk ripeness phase). In the same phase the plants had a large biolog-
ical weight, which in the control was 1010,1 g/plant, and when the preparation was applied, it was
90,2-275.5 g/plant higher. Ultimately, mineral fertilization with the NanoSilicon microelement in all
studied dosages had a positive effect on the corn yield, the maximum value, which was obtained when
it was applied at doses of 40/75/75 (seed treatment with NanoSilicon with a rate of 40 g/ha + appli-
cation by seedlings at a dose of 75 g/ha + in the phase of 7-8 leaves 75 g/ha) and 40/100/100 (seed
treatment — 40 g/ha + seedlings — 100 g/ha + in the phase of 7-8 leaves — 100 g/ha), which amounted

t0 59,9 and 59,8 c/ha, respectively.
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BBenenue

C kaskIbpIM TOIOM yBEJIIMYHBAETCS KO-
JUYECTBO HAYYHBIX PaboT MO H3YYESHUIO
BJIMSIHUS KPEMHUS Ha POCT U Pa3BUTHE pac-
TEHUH, a TAaK)Ke Ha IOYBEHHOE TMJIONOPOare
[1, 3, 4]. Benb kpemMHuii BTOpOH 3JE€MEHT
MOCJ€ KHUCJIOpPOAa IO PacHpOCTPAHEHUIO
B snuTocepe, HO B CBOOOJHOM BHIE €r0
BCTPETUTH MPAKTUYECKH HEBO3MOXKHO, B
OCHOBHOM OH IPHCYTCTBYET B COCTaBE Ta-
KUX MUHEPAJIOB, KaK KBapll, CJItona, acoecT,
MOJIEBBIC LIMATHI U T.1I.

Pactenus mornomaroT KpeMHUN B BUIE
WOHA CUJIMKaTa M MOHOKPEMHHUEBOW KHC-
notel. [lorjomenne KpeMHHUSI PaCTEHHUSIMU
CEJICKTUBHO W HE 3aBUCHUT OT TPaHCIHpPA-
[IHOHHOT'O TOKa, HO CBSI3aHO C IMPOLECCAMHU
TJIUKOJTN3a B KOPHSIX U a3POOHOTO JIbIXaHHUS
[3, 4]. [TocTymnast B pacTeHusi, OH o0Opasyer
JNBOMHOHN Ky TUKYJISIPHBIN CJIOH U UCHOJb3Y-
€TCsl ISl TIOCTPOEHUST KJIETOUHBIX CTEHOK,
(bopMUPOBAHUS MPOYHBIX TKAHEH M CKelle-
Ta PaCTUTEIBHOTO OpraHusMa. Benencreue

5TOTO OH BJIMSET HA MEXaHUYECKYI0 Mpod-
HOCTb KJIETOK W TKaHEH, 4YTO MpensiTCTBYeT
MOJIETAHUIO PACTEHUI U BBINPSMIEHUIO €ro
JUCTHEB, TEM CAMBIM YBEJIMYHBast OOIIYIO
nponyKTHUBHOCTE (poTocuHTesa [1]. OmTu-
MHU3alUsl KOPHEBOI'O IHTAHUSI pPacTeHUI
KPEMHHEM MPUBOIUT K YBEJIMYSHUIO MACCHI
u odpema KOpHEBOH cucTteMbl Ha 20-50%,
ux aacopOupyromeit ciocodHoCcTH 1 001ei
MOTJIOIIAFOIIEH TOBEPXHOCTH [3].

B cBoro ouepenb, KpEMHUI COOEPKUTCS
B nouse B Buae SiO, u cocrapnser 55% eé
BECa, IIABHBIM 00pa30M B BHIE 3ePEH KBap-
1a (MecKa) v aJJFOMOCHUITUKATOB, COCTABJISIET
63-95% HeopraHU4YeCKO YacTH MOUBbI, TEM
caMbIM Jienasi ero AOBOJIBHO pacrpocTpa-
HEHHBIM H JJOCTYITHBIM 3JIEMEHTOM.

ExeronHo ¢ yposkaeM BBIHOCUTCS B
mupe 210224 MnH T KpeMHHUs, a BE€Ab €ro
HEIOCTaTOK HEraTUBHO CKa3blBaeTCs He
TOJILKO Ha PacTEeHHUsIX, HO U Ha mouse. B
Kpacnomapckom kpae damne Bcero 0OasaHC
KPEMHHUsI OTpULIATEJIeH, TaK KaK He BCe
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CEJIbXO3TOBAPONPOU3BOJUTEIN BUMISIT B HEM
noTpeOHOCTD ISl MPUMEHEHHUSI B TEXHOJIO-
TUU BbIPAIIUBAHUS KYJIBTYP.

OnbITHEIM TIyTeM ObLIO OOHApPYKEHO,
YTO B PACTEHUSX KYKYpy3bl OOJbBIIE BCEro
KPEMHUS COINEPKUTCS B TOYATKE, 3aTEM B
JIUCTBSIX U B MEHBIIEH CTeNeHU B CTEOISIX [4].

TpynHO mepeoLeHnuTs poiib KyKYpy3bl
B COBPEMEHHOM 3€MJICJICJINU, B TOM YHUCIIE
u 3emuenenun KpacHogapckoro kpas [6, 7].
Jlns yBeauyeHus NpoaOBOJIbCTBEHHBIX 3a-
MacoOB, YIOBJIETBOPEHUS] MOTPEeOHOCTEH B
KOPMOIIPOU3BOZICTBE U MHBIX LieJieil Ha Tep-
putopuu KpacHomapckoro kpast €XerogHo
YBEJIMYUBAIOTCSA MJOLIAAN BbIpAalllMBaHUS
KYKYPYy3bl, YTO Ha CErOAHSIIHUI IeHb CO-
crasaseT 700 ThIC. Ta. IIpu BO3AEnbIBAHUM
STOH KYJBTYpbl BaKHO MOBBICUTH €€ MpO-
OYKTUBHOCTb, COXPAHUTb SHEPIOPECY PCHI,
CHU3UTDH TPYAOBbIE U JEHEKHBIE 3aTPaThl,
YJIYYLIUTh 3KOJOTHYECKYI) OOCTaHOBKY
[8]. Bcé »TO moBBIIAET COPOC HA CTOJb
LEHHYI KYJBTYpy, HO HE BCEraa OHa MO-
JKET peajn30BaTh CBOW MOTEHHHWAN 0e3
JOJIPKHOTO MUTAHUSL.

Kpemunesrle coenuHeruss OaaroTBop-
HO BIJIMSIIOT Ha POCT M Pa3BUTHE MHOTUX

140

CEJIbCKOXO3MCTBEHHBIX KYJBTYp, UCKIHOUE-
HU€ He COCTaBJIAET U Ky Kypy3a. [ IpumeHeHne
MpenapaToB Ha OCHOBE KPEMHMS SIBJISIETCS
SKOJIOTMYHBIM, TaK KakK 3TOT 3JIEMEHT He 3a-
I'PA3HSIET OKPY KAOLIEeH Cperpl, a ero Haju-
4ye B I0YBE TOJIBKO YJIy4IIAeT €€ CBONCTBA.

Ha Tteppuropun Poccuiickoii ®enepa-
IUU yOOOpEeHUsI Ha OCHOBE KPEMHHS MalJio
pacmpoCTpaHeHbl, a UX POJib B MHTEHCH(U-
Kally 3eMJiefieinsl U3BECTHA MAJIOMYy KPyTy
CHeLaIUCTOB.

HanoKpemHuii — 3TO MHHEpaIbHOE
ynoOpeHne ¢ KOMIUJIEKCOM MHKPO3JIEMEH-
TOB, UMEIOIIMX HAHOUACTHULIBI XKeJie3a, MeH,
LHKA, KPEMHUs, KOTOPOE IJisl COXPaHHO-
CTU NIOMELIAIOT B MOJIUATUIEHTTTUKONb. {1
00I11ero MOHNMAaHH!sI, HAHOYACTHIIBI 3JIEMEH-
ToB B 100 pa3 MeHblie OakTepuid, bnarogaps
4eMy yCBaUBAIOTCS PACTEHUSIMU Ha KJIETOY-
HOM Y POBHE.

Llenero uccnenoBaHuil ABJISETCA U3y4de-
HUE BIMSHUS Pa3UYHBIX 103 U KPAaTHOCTHU
BHeCeHMs npenapara HanoKpemuuii Ha po-
CTOBBIE MPOLIECCHI, TPOTEKAIOIINE B KYKYPY-
3€, BbIpalMBaeMON Ha 3€PHO, a TAK)KE Ha ee
YPOXKaTHOCTD B YCJIOBUAX LIEHTPAJIbHOM 30HbI
F0’KHOM noA30HbI KpacHomapckoro kpas.
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Fig. 1. Temperature regime and the amount of precipitation during the corn vegetation period for 2017-2018
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Marepuanabl 1 METOAbI

B naboparopun 3emienenusi arporex-
Honorudeckoro otnena ®I'BHY «HII3 um.
ILII Jly xbsiHEHKO», PACHIOJIOKEHHOTO B LIEH-
TpasnbHOU 30He KpacHogapckoro kpas 3aio-
JKEHbI U TIPOBEICHBI JaHHbIE UCCIIEJOBAHUS.

ITouBbI ONBITHOTO yUyacTKa MpencTaBie-
Hbl YEPHO3€MOM BBILIEJOYEHHBIM MaJjory-
MYCHBIM CBEPXMOLIHBIM, OTJINYAOLIUMCS
OONBIIOH MOIIHOCTBIO TYMYCOBOI'O TOpH-
30HTa U MajblM COAEp)KaHUEM TyMmyca B
BEPXHMX CJIOSIX TOUBBI.

Knumar nentpanepnoii 30HBI KpachHo-
JApCKOrO Kpasi yMEPEHHO-KOHTHHEHTaJb-
HBIH, YMEpPEHHO-3aCyLJIUBBIH, ¢ K03 u-
uueHToM yBaaxHeHus 0,30-0,40.

ITorogHble ycnoBusi B rofbl UCCIIEAOBA-
HUI IpelCcTaBieHbl Ha pucy HKe 1.

Aripenb ObLI TETIBIM B Cy XUM, OTMEUeH
Henobop ocaakos oT 5,0 10 22,6 MM B cpas-
HEHUHU CO CpeAaHeMHOroneTHeil Hopmoi. Io-
rojga B Mae XapaKkTepHu30BaJlach paBHOMeEp-
HbIM HapacTaHHEM TeMIepaTypbl BO3AYXa,
ONMU3KOM K CPeIHEMHOTOJIETHUM JTaHHBIM C
BBINIA/ICHUEM OCaJIKOB BbILIE HOPMBL

Hronb xapkuii u cyxoii, Hemobop ocan-
k0B coctaBu 10,4 u 677 MM, ipu TemIe-
parype Bosayxa 24,2°C, 4TO mpeBbILIAJIO
CPENHEMHOTOJIETHIOK HOopMmy Ha 3,2°C.
Hronb ObLI jKapKUM M BJIAXKHBIM: TEMIIepa-
Typa Bo3ayxa Ha 1,8—2,9°C BbIlie HOPMBI B
3aBUCUMOCTH OT T'OAa UCCIIEAOBAHUM, Ocal-
k0B Bbinasio B 2017 roay Ha 22,6% u B 2018
roay Ha 92,4% BbIIlIe HOPMBL

B wuccnenyemsie rombl, B aBrycTe OT-
MEYEHa BBICOKAs TEMIepaTypa BO3AyXa —
Boime 25°C. Hemobop ocaakoB OTMEYeH B
2017 rony Ha 39,3 mM, a B 2018 rony ocan-
KOB BbITIAJIO O0JIbINe HA 22,6 MM, MPU Cpe-
HeMHOroneTHen HopMe 51 mm. B nenom uc-
crenyeMble Tofbl ObLIN ONaronpusiTHBIMUA
A7 TOJIy4YeHUsl XOPOLIUX YpOXKAEB 3€pHA
KYKYPY3bl.

Jnst u3yueHusi BIUSHHS yHOOpeHUs
MHHEPAJBbHOrO ¢ Mukposnementamu Ha-
HOKpeMHUII Ha ypOKalHOCTb M Ka4eCTBO
3epHa KYKYpy3bl B LEHTPAJbHOU 30HE
KpacHonapckoro kpast ObLT 3aJI0KE€H OIBIT,
cxemMa KOTOpPOroO BKJKOYaja ClIeAyHoLIue
BapUAHTBHI:

O0padoTra
BapuanT uccjienoBanuii
ceMsiH 110 BCX0JaM B (hazy 7-8 smcTheB
KouTtpoas (06paboTka BOIOM) - - -
HanoKpemunit 40/0/0 40 r/t - -
HanoKpemunit 40/50/50 40 o/t 50 r/ra 50 r/ra
HanoKpemunit 40/75/75 40 o/t 75 r/ra 75 r/ra
HanoKpemunit 40/100/100 40 o/t 100 r/ra 100 r/ra
HanoKpemunit 40/125/125 40 o/t 125 r/ra 125 r/ra

IIpu nmpenmoceBHOM 00pabOTKE CEeMsTH
KyKypy3bl NPUMEHSIH 2 KI/T Tpemnapara
HanoKpemuwnii, uyto coorBercTByer 40 1/
ra, HopMa pado4el XUAKOCTH COCTaBHUJIA
10 a/r. OOpaboTKy pacTeHUH H3y4YaeMbIM
MUHEpPAJbHBIM YIOOpEHHEM C MHKpO3Jie-
MeHTamu HanoKpemnuii nposogunu pas-
LeBbIM omnpbickuBaTesieM «Orion» — B ¢asbl
BCcxoApl u 7-8 nucteeB. Pacxonm paboueit
xupkoctu — 250 s/ra.

bt mcnonb30BaHBl BCE ArpOTEXHU-
YeCKHe MPUEMBI, OOIIETPUHSATHIE IS BbI-
paIMBaHUs KyKYPy3bl HA 36PHO B YCIOBHSIX
LIEHTpaJbHON 30HBI KpacHomapckoro xpasi.

Ilon npennoceBHYX KyJBTUBALUIO BHEC-
J¥ aMMHadHyo cenutpy B 1o3e N... [loces
nposenu B Il nekape ampens, BCXOAb! MO-
nydensl BO II nexane mas. Ilousa onbITHOrO
y4acTKa conmepskaia. MOABIKHBINA (ocdop
— 59,0 Mr/kr mo4Bbl, OOMEHHBIH KaJui —
373 MI/KT MOYBBL

OneIT 3al0XKEeH B YeTbIPEXKPATHOU
MOBTOPHOCTH, TUIOIIANb HEISHKU 48 M2
yuetHass 30 M’ PacmonoskeHue IeNsTHOK
cuctemarnueckoe.  BriceBanicss  rubpun
Kpacnonmapckuii 291 (opurunatrop ®I'BHY
«HII3 um. ILI1. JlykbstHEHKO») TIO TpeAIIe-
CTBEHHUKY — O3MMasl miueHuua. B crarpe
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MIPUBOAATCS CPelHUE JaHHbIE, MOy YeHHbIE
3a 1Ba roga uccienosanuii B 2017 u 2018 rr.
O0bexT uccnenosanumii — rudbpun Kpac-
Honmapckuit 291 AMB. I'ubpun cpenHepas-
Hul, cpenHecniensiii (PAO 290), Bereranu-
oHHblll nepuon 106—-110 nueit. OTauvaeTcs
XOpOLLIEH 3aCY XOYCTOMYHUBOCTBIO.
XapakTepucTUKa H3y4aeMoro Ipemna-
para. YnoOpeHne MHHEPaJIbHOE C MHUKPO-
snementamu HanoKpemnuii — 310 MH-
HepajbHOE yAOoOpeHHe ¢ KOMIUIEKCOM
MHKPOSJIEMEHTOB, W3rOTOBJICHHOE Ha OC-
HOBE OWOJIOTMYECKH aKTUBHOIO KPEMHU,
umeromero pasmep 0,005 mMkMm (HaHOpas3-
mep). Ilpenaparusnast popma — kuakas, B

cocTaB BXOOHUT kpeMHun — 50%, xene3o —
6%, menb — 1%, uunk — 0,5%, pH 7,8.

Y4eTbl 1 HAGIIOAEHHSA B ONBITAX

Bce yuersl u nHabmomeHus, NpoBO-
IUMBIE B OIBITE, BBIMOJHSJINCH COTJIACHO
METONMYECKUM PEKOMEHIAIUsIM IO IPOo-
BEICHUIO TOJIEBbIX OIBITOB C KYKYpPYy3Oil.
Cratuctuueckyro oOpabOTKy MOy YEHHBIX
TaHHBIX TPOBOAMJIA COTJIACHO METOIUKE,
npeanoxenHoi b A. JlocniexoBeim [2, 3].

PesyabTaTsl H 00cyKaeHue

B mpoBeneHHBIX nccnenoBaHUsIX ObLIO
BBISIBJICHO, YTO HCCIIEyeMble JTO3UPOBKU
BJIMSIIM HA JaTy HACTYIUIeHUs (a3 BereTa-
uu (tabmuna 1).

Tabnuya 1

Jarep1 Hactynienus ¢ga3z Bereranmun KyKypysblI (cpeanee 3a 2017-2018 rr.) B 3aBucuMocTn
oT 103 BHeceHust npenapara HanoKpemnmii, 11, MM

Table 1
Dates of the onset of the corn vegetation phases (average for 2017-2018), depending
on the doses of NanoSilicon application, dd. mm
®asza Bereranuu
Bapuant BOXOBI 7-8 BLIMETBIBAHHE | MOJIOYHO-BOCKO- | BOCKOBASI
JIHCTHEB METENIKH BasI CHEJIOCTH CTEJIOCTh
Kontpoms (06padoTka Bogoi) | 10.05. 05.06. 29.06. 15.07. 26.08.
HanoKpemuuii 40/0/0 10.05. 05.06. 29.06. 15.07. 26.08.
HanoKpemnuit 40/50/50 10.05. 05.06. 30.06. 16.07. 27.08.
HanoKpemnwuii 40/75/75 10.05. 05.06. 30.06. 16.07. 27.08.
HanoKpemnuii 40/100/100 10.05. 05.06. 30.06. 16.07. 27.08.
HanoKpemnwnii 40/125/125 10.05. 05.06. 30.06. 16.07. 27.08.

B mepmon ot BcxomoB 10 oOpasoBa-
HUSl 7—8 JUCTHEB U3MEHEHHI HE BBISIBJICHO.
JanpHelinyue HaOMIOAEHUS TOKA3aJIH, YTO
B (pa3bl BBIMETBIBAHUSI METEJIKH MOJIOYHO-
BOCKOBAsl M BOCKOBAsl CIIEJIOCTh HA BapUaH-
Tax ¢ npuMeHeHueM rnpenapara HanoKpew-
HUH B KaueCcTBE HEKOPHEBOH 00padoTKH
HACTYIUJIM Ha OAVH JI€Hb MO3IHEE.

VYcnoBusl BHEIIHEH Cpeabl U YCIIOBHS
MUTaHUS HEMOCPEACTBEHHO BJIMSIIOT HA BbI-
COTy pacTeHMil KyKkypy3sbl. IIpoBeneHHble
UCCIIEIOBAHUS BBIABIUIM, YTO yaoOpeHHe
MUHepaJpHOe ¢ MUKpodireMeHTamu Hano-
KpemHunii cioco6cTBOBaIO (OPMUPOBAHUIO
Oomee BBICOKMX pACTEHUH KyKypy3bl IO
CPaBHEHHIO C KOHTpoJieM (Tabmuia 2).

Habnronenus, mpoBeneHHbIE B Teue-
HUE BereTaluu KyKypy3bl, BBISIBUIH, UYTO
KaKOH-Tn00 3aKOHOMEPHOCTH B 3aBHCHMO-
CTU OT KPaTHOCTH WMJIU J103 BHECEHUs Ipe-
napata HanoKpemHuii He HaOIHOMAIOCH.
3a BereTalMOHHBII NMepUOA KYKypy3bl Ha
3epHO CTAaOUIIPHOH M HEM3MEHHOW OCTaeT-
Csl BBICOTA PACTEHUN Ha KOHTpPOJIE, KOTOpast
yCTynaja pacTe€HUsIM, B TEXHOJOIUU KOTO-
poil npumensincs npenapat HanoKpemnuii.
Usmepenus, npoBeneHuble B pasy 7-8 nm-
CTbEB, MOKa3ajlu, YTO pacTeHuss B KOH-
TPOJIBHOM BapUaHTEe OTCTaBajlu B POCTE Ha
0,7-1,5 cm ot BapuaHTOB ¢ BHeceHueM Ha-
HoKpemuust. B Bapuante ¢ obpaboTkoii mo-
CEBHOI'0 Marepualia, a Tak)Ke B BapUaHTax

New Technologies (Majkop) / HoBbie TexHonorim 75

2020; 16 (5): 71-79




CenbCcKOX035IMCTBEHHbIE HayKu
Agricultural sciences

Tabruya 2

Bricora pacrenuii KYKypy3blI B 3aBHCHMOCTH OT /103 BHeceHus npenapara HanoKpemunii, cm
(cpeanee 3a 2017-2018 rr.)

Table 2

The height of corn plants depending on the doses of NanoSilicon application, cm
(average for 2017-2018)

®a3bl BEreramumn
Bapuant
7-8 mncTHEB BBIMETHIBAHUE METEJIKH | MOJIOYHASA CIICJIOCTH
KouTtpoas (06paboTka BOIOMH) 52,0 176,3 184.0
HanoKpemunit 40/0/0 527 203,5 201.3
HanoKpemunit 40/50/50 53,3 2077 212.4
HanoKpemunit 40/75/75 53,0 205.2 2067
HanoKpemunit 40/100/100 53,5 203,5 208.9
HanoKpemunit 40/125/125 52.9 199,8 201,5
HCP,, 0.6 4,2 6,3
C TOCJIEAYIOIUMHU HEKOpHEBbIMH 00paboT-  mpemapatom HanoKpemuuii B mosax

kamu B 1o3ax 40/50/50, 40/75/75 u40/125/125
BBICOTA PACTEHUH TOMMHHMPOBAJIA HaJ| KOH-
TponeM. A npu BHeceHnU B 03¢ 40/100/100
MpEeBbIIIAia HE TOJBKO KOHTPOJb (+1,5 cm),
HO M BapHaHT ¢ 0OpabOTKOH TOJBKO TOCEB-
Horo matepuana (+ 0,8 cm).

K ¢aze monounas ciesnocTh B cpenHeM
IO OMBITY BBICOTA PACTEHUN COCTaBUJIA
202,5 cm. K a1oit dase B BapuaHTax C BHe-
cenueM npenapara HanoKpemuuii B no3ax
40/75/75; 40/125/125 v Tonbko ¢ 00paboTKOM
CeMsIH JaHHbIE MO BBICOTE HE UMEJH CyLIle-
CTBEHHBIX OTJINYUH M MPEBOCXOAMIIA KOH-
Tponb Ha 17-23 cm. CnenyeT OTMETUTD, YTO
NIePEYHCIICHHBIE 103bI BHECEHU ST YIOOpEHUs
muHepanbHoro HanoKpemnuii ycrynanm
BapuaHTaMm ¢ n030i BHecenwus 40/50/50, roe
NOJTyYeHa MaKCUMaJIbHAsI BBICOTA PACTEHHN
2124 cm.

OnauM n3 obobmaromux OuomeTpu-
YeCKMX TIOKa3aTesel, XapaKTepH3yHLIuX
IecTBHe M3ydaeMoro (hakTopa, sIBISETCS
HAKOIJICHHUE ChIPOi OMOMAcChl PaCTEHUSIMU
Ky Kypy3bl (Tabnuua 3).

B pannue ¢aser passutusa (7-8 nu-
CTBEB) ChIpas Macca PACTEHHH KYKYpy3bl
CYLIECTBEHHO H3MEHSJAach 10 BapHaHTaM
ombITa W BapeupoBaja or 57,1 mo 69,6 1/
pact. B a3y BeIMETHIBAaHUS METEIKH Mac-
ca pacTeHUW YBEJIMYHMJIACh W HAUOOJb-
meil Oputa B BapwaHTax ¢ oOpaboTkamu

40/100/100; 40/125/125 — 768,1 r u 750,3 1/
pacteHue, 4To B cpeaHeM Ha 10,3% Boiie,
4yeM B JIpyrux BapuaHTax omnbita. HTeH-
CHUBHO€ HapacTaHUE€ MaccChbl MPOAOJIKAETCS
1o ¢a3bl MOJOYHO-BOCKOBOU crenoct. K
3TOH (aze pacteHus: KyKypy3sl chopmu-
pOBaJIM MaKCUMAaJIbHYIO CBIPYIO Maccy 3a
BECh BereTalMoHHbI nepuoa. Cienyer oT-
METHUTh, UTO IpUMeHeHue npenapara Hano-
KpemHuwuii nozsonuiio copmuposars Hojee
MOLIHbIE PacTeHus, Chlpas Macca OIHOrO
pacrenus Ha 90,2-257,5 r/pacT. BbIlIE, YeM
Ha KOHTpOIIE.

B nanpHeiilieM UaeT CHUXKEHHE CHIPOU
MAaccChl OJTHOIO paCTEHUs1, B CPEIHEM IO OIlbl-
Ty OHa cocTaBmIIa 648 r/pact., ONHAKO U3Me-
HEHUs N0 BApUAHTaM OMbITa COXPAHUIHC.

Kaxk y>xe oTmeuanoch, MorofHsle ycio-
BUS IPOILIENIIETO IO CIOXKIIINCH He OJ1aro-
MPUSITHO AJISI [TOJTy YEHUS! BBICOKUX YPOXKaeB
3epHa KyKypy3bl. CHUXKeHHE ypokaiiHOCTH
ee MpH 3acyXe CBSI3aHO C MOAABJIEHUEM pO-
CTOBBIX MPOLIECCOB, MPOTEKAIOLINX B pacTe-
HUSIX, U3-3a 00pa3oBaHus AeuuTa Mexay
noTpeOHOCTHIO BO BJIare HAI3€MHON 4acTH
U nofgaden ee xopHsamu. Pactenus nonana-
IOT B CTPECC, 3TO HapyLI1aeT 0OMEH BEIIeCTB
U psl APYTUX MPOLECCOB, YTO B KOHEYHOM
WUTOTE CKa3bIBAE€TCS Ha ypoxkaitHocTU. B Ta-
Onure 4 mpencTaBIeHbI JaHHBIE 110 Y pOXKai-
HOCTH U KQueCTBY IOJIy YeHHOH NMPOIy KLU H.
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Tabmuya 3

JHAMHKA HAKOTIJICHHS CHIPOii GHOMACCHI PACTEHHSIMH KYKYPY3bI B 3ABHCHMOCTH
ot 103 BHecenns npenapara HanoKpemunii, r/pacrenne (cpeanee 3a 2017-2018 rr)

Table 3
Dynamics of the accumulation of raw biomass by corn plants depending on the doses
of NanoSilicon preparation, g/plant (average for 2017-2018)
Da3pl BereTanuu
Bapuant 7-8 BbIMETHLIBAHHE MOJIOYHO-BOCKOBASI BOCKOBAsS
JIHCTHEB METEJTKH CIEJIOCTh CIEJIOCTh
KonTpoas (06paboTka BOIOMH) 571 620,9 1010,1 566.,8
HanoKpemunit 40/0/0 62,0 680,2 1100,3 620,2
HanoKpemuuii 40/50/50 65.8 706,2 11447 641,5
HanoKpemuuii 40/75/75 67,9 744.6 1210,0 670,0
HanoKpemuuii 40/100/100 68.3 768.1 1267,6 699.1
HanoKpemuuii 40/125/125 69,6 750,3 1256.4 6904
HCP,, 2.0 21,8 35,3 19,8
Tabnuya 4
Ypo:RAiHOCTH H KAYECTBO 3€PHA KYKYPY3bI B 3aBHCHMOCTH OT 103 BHECCEHHSI
npenapara HanoKpemnmii (cpeanee 3a 2017-2018 rr.)
Table 4
Yield and quality of corn grain depending on the doses of NanoSilicon preparation,
(average for 2017-2018)
Bapuann YPpoKaiiHOCTS, Macca 1000 Copaep:xxanne Kpaxmaun,
n/ra 3epeH, r oeaxa, % %
KonTpoas (06paboTka BOIOM) 50,0 262,5 97 74,9
HanoKpemuuit 40/0/0 54,6 256,1 9.5 75.3
HanoKpemuuii 40/50/50 56,7 2648 9.6 75.3
HanoKpemuuit 40/75/75 59,9 280,0 9.7 75,2
HanoKpemuuii 40/100/100 59,8 2797 9.7 75.3
HanoKpemuuit 40/125/125 574 2675 9.9 75,2
HCP,, 1,7 8.3 0,3 0.4

B 3aBucumocTu oT hakToOpoB, H3yUae-
MBIX B OIBITE, U CJIOKUBIIMXCS] NMOTOIHBIX
YCIIOBUI1 3a TOJbl UCCENOBAHUIN B CpEHEM
yPOXKaHOCTB IO OMBITY cocTaBmia 56,4 u/
ra. Ha konTpone ona cocrasmia 50,0 w/ra,
YTO CYINECTBEHHO YCTyMaeT IpPYyTUM HC-
crenyeMbIM BapuanTaM. Tak, mpu obpadot-
K€ CeMsIH KYKYpy3bl IIepesl TOCEBOM B J103€
40 1r/ra OTMEYEHO yBEeJTUYCHHE Y POKAITHOCTH
Ha 4,6 1/Ta MO OTHOIIEHUIO K KOHTPOIIIO, a
HEeKOpHeBasi 00paboTKa MO BEreTHPYOIUM
pacterusiMm ¢ Hopmout 40/50/50 ymenmumnna
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ypokaliHocTh Ha 2,1 m/ra, B CpaBHEHHH C
BAPUAHTOM, TIA€ O00pabaThIBAINCh TOJBKO
cemeHa. HeoOXonuMo OTMETHTb, YTO TpHU
MakKCHUMaJbHOH Ao3e npenapatra HanoKpewm-
Huil (40/125/125) nonyvena aHaJIOrHYeCKast
ypoxaitHocTs — 57,4 1/ra.

[IpumeHsieMOoe B TEXHOJOTMU BbIpa-
IIMBAHUS KyKypy3bl Ha 3€pHO ymoOpeHue
MUHepaJibHOE C MHKpo3deMeHTamu Ha-
HoKpemHuii B no3ax 40/75/75 u 40/100/100
CrocoOCTBOBANIO (POPMUPOBAHUIO YPOKaii-
HocTH 59,9 u 59,8 1/ra, 94TO CYIIECTBEHHO
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— Ha 9 1/ra mpeBbIaeT KOHTPOJb U OT 2 10
5 w/ra agpyrue BapUaHTHI B OIIBITE.

Amnanu3 manHbix 1o macce 1000 3epen
Ky Ky PY3bl IOKa3aJl, 4TO B IPOLIEALINE FOABI
cpopMHPOBAIOCH TUITUYHOE MO KPYITHOCTH
s rubpuna Kpacuomapckmit 291 AMB
3epHO. B cpennem no onbiTy Macca 1000 ce-
MsIH cocTaBuna 268,4 r, MUHUMAaJIbHOE 3Ha-
YEHHUE M0 JaHHOMY MOKA3aTeNo IMOJIY4YEeHO
npu oOpaboTtke npenaparom HanoKpemunii
TOJIBKO CeMsiH — 256,1 rpamm. Beicokast Mac-
ca 1000 3epeHn, npesplIarOLasi KOHTPOJIb HA
6,7%, OJyueHa B BApUaHTaxX ¢ MPUMEHEHU-
em npenapara B no3ax 40/75/75 u 40/100/100
—280,0 u 279,7 1, coorBeTcTBeHHO. Comep-
KaHMe OeKka M Kpaxmalsia B 3epHE KyKypy-
3bl — FEHETHUYECKU OOYCIIOBJIEHHBIE TTPU3HA-
KU, KOTOpPbIE M3MEHSIOTCA B 3aBUCHUMOCTH
OT YCJIOBUH NPOU3PACTaHUsl HE3HAYUTEIb-
HO. B mpoBeneHHbIX UCCIeNOBAHUSX COMEP-
KaHMe OeJKa B 3epHe KYKY pPy3bl BApbHPOBA-
710 oT 9,5 o 9,9%, a coneprkaHue Kpaxmasa
oT 74,9 no 75,3%, uccnenyemblil npenapar
HA JaHHbIE MOKAa3aTeJM CyUIECTBEHHO He
BIIHSIIL.

Bvi16o0osi

Ynobperne MUHEpalbHOE C MHUKPO3Jie-
MeHTamu HanoKpeMHuil npu BKIIOYEHUH B
TEXHOJIOTHIO BO3/AENIBIBAHUS KYKY PY3bI B yC-
nosusix KpacHonapckoro kpas yBeIn4nuBaeT

ee BereTaluoHHbIi nepuoa Ha 1-2 qusa. OT-
MEUYEHO IOBBIIIEHHE BBICOTHI PACTEHHH IO
OTHOILIEHHMIO K KOHTPOJIO, TaK K (paze mo-
JIOUHAsl CIeNIOCTh HAauOOJbIIasi BBICOTA IO-
nydeHa npu oOpaboTke CeMsiH mpernapaToM
HanoKpemunit Hopmoii 40 r/ra + pacteHuit
1o BcxomaMm Hopmoit 50 r/ra + pacreHuil B
dazy 7-8 nucrteeB HOpMoi 50 1/ra, re BbI-
cota cocrasuna 2124 cm. HanoKpemHuii B
TEXHOJIOTUU BBIPAIIMBAHUS KYKYPYy3bl TaK-
)K€ YBEJIMYHMBAET U CHIPYIO MACCy, YTO MPO-
CJIEXKMBAETCS B TCUCHUE €€ BEreTalllH. YKe
K (paze BOCKOBAs CIENOCTh PAa3HHUIA C KOH-
TpoJieM BapbupoBaja oT 53,2 (oOpabotka
ceMsiH B 1o3e 40 1/ra) no 132,3 r (obpaboTka
ceMsiH u pacteHuii B 1o3e 40/100/100 r/ra).

U3meHeHne KaueCTBEHHBIX ITOKa3aTe-
Jel 3epHa KyKypy3bl B 3aBUCHMOCTH OT
npuMeHeHus npenapara HanoKpemuuii me
BBISIBJIEHO. HO OTMEUeHO CyIlIeCTBEHHOE
yBEJIMUEHUE YPOXKANHOCTH, KOTOpask U3Me-
Hsi1ach OT 54,6 1o 59,9 11/ra, MaKCUMaJbHOE
3HaYEHHE KOTOPOH MOJy4YeHo mpu o0padoT-
ke B moze 40/75/75, To ecThb mOCTOBEpHAs
npubaBKa B CPABHEHUH C KOHTPOJIEM COCTa-
Buna 9,9 1/ra. Hamu Takske BBISIBIEHO, YTO
C MOBBIIIIEHUEM J103bI BHOCHIMOTO ITperapara
1o 40/125/125 ymeHbluaercsl ypokaifHOCTb
Ha 2,5 1/ra B cpaBHEeHHH ¢ 00pabOTKOH B
nosze 40/75/75.
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