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Summary
The article presents the results of the effectiveness of the effect of non-root fertilizers on the elements of the
structure and yield of corn grain during grain cultivation in the foothill zone of Kabardino-Balkaria.

Abstract
Introduction. In order to obtain a high grain yield, along with high-quality seed material, properly selected
agricultural techniques, using chemical protection agents, mineral fertilizers, an important role is assigned to
the use of highly effective non-root (leaf) top dressing on crops, which contribute to the removal of plants
from a depressed state when applying high doses of herbicides and increasing crop yields by an average of
15-20%. Object. The object of scientific and practical work were non-root preparations for crops of corn
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hybrid Krasnodar 291 AMV. Materials and methods. The experiments were conducted in the conditions of
the foothill zone of Kabardino-Balkaria in the experimental field of the structural division of the ISS KBNTS
RAS in the period from 2020-2022. The following non-root fertilizers were used in the work: Agrostimul, VE-
50 ml/ha; Alfastim, VE-50 mi/ha; Intermag Profi-2, I/ha; Bigus, BP-0.5g/l; Agromaster 18-18-18+3 — 2,5
kg/ha. This work was carried out in compliance with all methodological recommendations. Goals and ob-
jectives. The purpose of the research is to study the effect of the effectiveness of the use of non-root top
dressing on the indicators of the yield structure and yield of corn grain in the conditions of the foothill zone
of Kabardino-Balkaria. In connection with this goal, the following main tasks were solved in the experiment:
to determine the effect of non-root fertilizers on corn height and crop structure indicators; to establish the
effect of non-root fertilizing on grain yield. Results and conclusions. The most effective drugs have been
identified, which had a significant impact on the formation of elements of the structure and yield of corn
grain as a whole. Among them, the following options can be distinguished: Agromaster, where the yield was
7.9 t /ha, and the increase was 1.2 t/ha; Intermag Profi, CE — a yield of 7.7 t /ha and, accordingly, an in-
crease of 1 t/ha; Agrostimul, VE yield of 7.5 t / ha, an increase in grain yield of 0.8 t /ha. The conducted
studies show the expediency of spraying corn crops with leaf fertilizers during grain cultivation, as they are
one of the effective agricultural practices aimed at increasing yields.

Keywords: corn crops, foliar fertilization of corn, corn cultivation, grain corn yield.
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YOK 633.15:631.52
HEKOPHEBbIE NOAKOPMKW HA MOCEBAX KYKYPY3bl KAK OIUH U3 ArPOINMPUEMOB
NMOBbILLWEHUA YPOXAUHOCTU 3EPHA

Karepmasos A. M., kaHOuGam cenbCKOX035LUCMBEHHbIX HayK, cmapuwiuli Hay4YHbIl compyOHUK
XauungoroB A. B., kaHOuGam cenbCKOX038UCMBEHHbIX HayK, cmapuwiuli Hay4HbIl compyOHUK

WHcmumym cenbckoeo xossticmea — ¢hunuan ®FBHY ®edeparnbHbill Hay4HbIU UeHmp
«KabapOuHo-bankapckuli Hay4HbIl ueHmp Pocculickol akademuu HayK»
2. Hanb4uk, Pecnybnuka KabapduHo-bankapusi, Pocculickas ®@edepayusi

AxTyanbHoCTb. C LENbI0 NOMyYeHUst BbICOKOTO ypoXKasi 3epHa, Hapsidy C Ka4eCTBEHHbLIM MOCEBHbIM
mMaTtepuarnom, NpaBuIbHO NOA0OPAHHON arpOTEXHUKOM, C MCMNONb30BaHMEM XUMWUYECKUX CPEACTB 3aluThbl, MU-
HeparnbHbIX yaobpeHu, HemarnoBaxHas porb OTBOAUTCS MPYMEHEHUIO Ha NoceBaX BbICOKOI(MEKTUBHBIX He-
KOPHEBBIX (NTUCTOBbLIX) NOAKOPMOK, KOTOPbIE CMOCOOCTBYIOT BbIBEAEHUIO PACTEHUS U3 YTHETEHHOTO COCTOSHUSA
npy BHECEHUW BbICOKMX A03 repbuumaoB 1 MOBbILLEHUIO YPOXaMHOCTU KynbTypbl B cpegHem Ha 15-20 %. O6b-
€KTOM Hay4HO-NPaKTUYECKOM paboThbl ABUMUCH NpenapaTbl HEKOPHEBOTO Ha3HaYeHWs Ha noceBax rmbpuaa Kyky-
py3bl KpacHogapckuin 291 AMB. Martepuansbi u metoabl. OnbiThl Obinn 3an0XeHbl B YCNOBUSIX NPearopHOn
30Hbl KabapavHo-bankapym Ha onbITHOM none cTpykTypHoro nogpasgeneHus MCX KBHL PAH B nepuog ¢
2020-2022 rr. B pabote Obinv 3agenicTBOBaHbI Cneayllme HekopHeBble yaobpenus: Arpoctumyn, B3O-50
mn/ra; Anecpactum, B3-50 mn/ra; MHtepmar MNpodun-2, nira; buryc, BP — 0,5r/n; Arpomactep 18-18-18+3 — 2,5
kr/ra. JaHHas paboTa npoBoaunack ¢ cobrogeHneM BCEX METOAUYECKMX pekomeHdauvn. Llenn v 3apaum.
Llenb nccnegoBaHuii — n3yumTb BNMsiHNE 3¢phEeKTUBHOCTU NPUMEHEHNST HEKOPHEBBIX NMOAKOPMOK Ha MokasaTenm
CTPYKTYPbl ypoXas 1 ypoXanlHOCTU 3epHa KyKypysbl B YCMOBWUSX npearopHon 3oHbl KabapauHo-bankapuu. B
CBSI3M C MOCTABIIEHHOW LIENbiO, B OMbITE pellanunch criedytolime OCHOBHbIE 3afayun: OnpeaenuTb OEeNCTBUE He-
KOPHEBbIX yA06peHU Ha BbICOTY KYKYpYy3bl U MoKa3aTenu CTPYKTYpbl ypoXasi; yCTaHOBUTb BINSIHWE HEKOPHEBbIX
NoaKoOPMOK Ha ypoxan 3epHa. PesynbTaTbl U BbiBoAbI. BbiaeneHsl Hanbonee addekTvBHbIE NpenapaTtbl, KO-
TOpble OKa3anu CyLlecTBEHHOe BNUsHUE Ha hOPMUMPOBaHUE NEMEHTOB CTPYKTYPbI U YPOXXaNHOCTU 3epHa KyKy-
py3bl B uernom. Cpeau HUX MOXHO BbIAENWUTL CreaytolimMe BapuaHThl: ArpoMacTep, rae ypoxaniHOCTb CocTaBuna
7,9 T/ra, a npubaeka — 1,2 1/ra; NHTepmar lNpodm, KO — ypoxkanHocTb 7,7 T/ra u cOOTBETCTBEHHO npubaska 1
T/ra; Arpoctumyn, B3 ypoxanHocTtb 7,5 T/ra, npnbaska ypoxanHoctu 3epHa — 0,8 T/ra. NpoBeaeHHble Uccneno-
BaHMSA MOKa3bIBalOT LenecoobpasHOCTb ONpPbICKUBAHUS NIMCTOBLIMM MOAKOPMKaMM MOCEBOB KyKypy3bl Npu BO3-
AenbiBaHUM Ha 3epHO, TaK Kak SBMATCS OAHUM M3 3h(EKTUBHBLIX arponpuUeMOB, HarnpaBlieHHbIX Ha yBenuye-
HUS YPOXKaNHOCTU.

Knroyeenle crioea: nocesbl KyKypy3bl, HEKOPHEBbIe MOOKOPMKU KyKypYy3bl, 8030e/bieaHue KyKypy3bl,
ypoxaliHoCmb 3epHOB0U KYKypYy3bl.
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LUutupoBaHue. Karepmasos A. M., Xaungoros A. B. HekopHeBble NOOKOPMKM Ha MOCEBaxX KyKypy3bl Kak
OOVH M3 arponpyvemMoB MOBbLILLEHUS YPOXaNHOCTU 3epHa. M3secmusi HB AYK. 2024. 1(73). 89-98. DOI:
10.32786/2071-9485-2024-01-09.

ABTOpCKMﬁ BKnaa. Bce aBTOPbl HACToALWEro nccrnenoBaHna npuHMMann HenocpeacTtBeHHoe yyYactue B NiiaHMpoBaHUK,
BbINONMHEHMN UKW aHanM3e JaHHOro uccrneaoBaHWUA. Bce aBTOpPbI HaCTOFlLLl,eVI CTaTby O3HAKOMUIIUCb C npeacTaBiieHHbIM
OKOHYaTeNbHbIM BapnaHTOM U O,D,06pVIJ'IVI ero.

KoHdnukT nHTepecoB. ABTOpbLI 3asiBNAOT 00 OTCYTCTBUM KOH(PNINKTA MHTEPECOB.

BBepeHue. Kykypysa — oHa 13 OCHOBHbIX CEIbCKOXO3ANCTBEHHbIX KYNbTyp COBPEMEH-
HOro MMpoBoro 3emnenenusd. o MHEHUIO psiaa MeXayHapoOHbIX OpraHn3aLmn, MHOMMX BUOHbIX
y4YeHbIX MMpa OHa HaxoauTCHA Ha TpeTbeM MECTE MO NOCEBHbLIM NIIOLWAaAsM MOCHe OCHOBHbIX 3Ma-
KOBbIX KynbTyp (MweHuubl 1 puca) [1].

YCTON4YMBbLIA POCT NPOM3BOACTBA 3€PHOBLIX KYyIbTYp, B TOM YMCHIE KYKYPY3bl, U CO3daHue
Ha 3Ton ocHoBe cHanaHCMpOBaHHOW KOPMOBOM Ga3bl — OOUH M3 rNaBHbIX NPUOPUTETOB obecne-
YeHus NpOAOBONbLCTBEHHON BGe3onacHocTn Poccuickon ®epepaumm [2]. Kykypysa — O4eHb Bax-
Has KynbTypa, KOoTopas urpaeTt posfib B NPOM3BOACTBE NPOAYKTOB MUTAHWUS, KOPMOB AN XUBOT-
HbIX U Cbipbsi ANst BUO3HEPreTUKM Bo BceM Mupe [3].

Bnarogaps cBomM CBOWCTBaM, KyKypysa B Poccum ncnonb3yeTcs Kak 3epHOBasi U KOPMO-
Basi KynbTypa, KoTopas B OCHOBHOM MAET Ha KOPM CKOTY M NTuue. 3eneHyo Maccy KyKypy3sbl UC-
Nnonb3ylT ANS NPUroTOBMEHUS CUroca, a 3epHO 06aBnsoT B KOMOUMKOPM Kak obsizaTernbHbIn
KOMMOHEHT. KyKypy3HOe 3epHO OTNMYaeTCsl BbICOKMMU KOPMOBbIMWM LOCTOMHCTBaMM — 1 Kr co-
nepxnt 1,34 KOPMOBBIX e4uHNLbLI, TOrAa Kak 3epHO a4meHs — 1,2 KopM. ef., oBca — 1 kopMm. ea. B
Hem coaepxutcsa 65-70% 6e3a30TUCTbIX SKCTPaKTUBHBLIX BellecTB, 9-12% Oernka, 4-5% xupa, 2%
caxapa u oveHb Mario knetyaTtku [4].

3agaya yBenuyeHus Npou3BoACTBa NPOAOBOSLCTBUSA HAMPSMYO 3aBUCUT OT YBENUYEHNS
BanoBoro cbopa NpoAoOBONbLCTBEHHOIO M oypaxkHOro 3epHa. Kykypysa kak Hambornee npoayKTmB-
Has 3epHOBasi KOPMOBAasi KyrnbTypa UrpaeT BaXKHyK Posb B peLleHnn 3epHOBOW Npobnemel. Ypo-
BEHb W KQYECTBO 3epHa KyKypy3bl B 3HAYMTENbHON Mepe 3aBUCAT OT BHEAPEHUS B MPOU3BOLACTBO
HOBbIX BbICOKOYPOXXaWHbIX COPTOB M rMbpraoB, a Takke NPUMEHEHNS Hay4YHO 0BOCHOBaHHOW TeX-
HOMOrMn nx Bo3genbiBaHus [5].

Byayun BbicoKo3aTpaTHOM KynbTypoW, Kykypy3a (Zea mays) TpeOyeT 3HauMTENbHbIX NuTa-
TenbHbIX BELLECTB, a Takke NoaBepxeHa ancbanaHcy nuTaTenbHbIX BelwecTts [6]. Mpy Bo3genbiBa-
HUM KYKYPY3bl Ha 3€PHO BaXXHO YAOBIETBOPUTL 3HAUMMYHO MOTPEOHOCTbL KyNbTYpbl B HYXKHOM 00beme
N ONTUMAarbHOM COOTHOLLEHUN HAMBAXKHENLLNX SMIEMEHTOB MUTaHUSA U MUKPO3nemeHToB [7]. Ha co-
30aHue 1 T 3epHa ¢ COOTBETCTBYHOLLMM KONMUYECTBOM NUCTOCTEDENBHOM MacChl KyKypy3a notpebns-
€T 13 NouBbl U yaobpeHuii B cpegHem 24-30 kr a3oTa, 10-12 — dpocdopa n 25-30 kr — kanus [8].

B coBpemMeHHOM pacTeHMeBOACTBE NOMMMO MPUMEHEHNA MUHeparbHbIX yaobpeHun og-
HUM 13 Hanboree NepcnekTUBHbBIX HanpaBreHUN ABNSAETCS NPUMEHEHNE CTUMYMSITOPOB pocTa U
pa3BuTUSa pacteHuii [9]. CTMMynATOpbl POCTa, a TOYHEE perynaTopbl pocTa B NOCreaHee BpeMs
npuobpeTatoT Bce GonbLuyto nonynsipHocTb [10].

Ha pasHbix ¢hasax pa3BuTma NOTPEOHOCTU KyKypy3bl B SIEMEHTaX MUTaHUS MEHATCA. JTO
HY)XHO y4uTblBaTb MPU COCTaBNEHUU CXEMbl BHECEHUSI NOAKOPMOK. PasnuyHas ckopocTb nocTyn-
fNeHusa B pacTeHns1 aremMeHTOB NUTaHWs HabM4aeTCs YKe Ha caMbiX paHHWX aTanax Beretauumu.
AkT1BHOE noTpebneHne aszoTa KyKypy3on HauumHaeTcd B dpase LWecTU-BoCbMU NucTbeB. o nx no-
SIBMEHWA pacTeHue ycBanBaeT a3oTa Bcero 3%, OT NosiBrieHns 8-ro nMcTka Ao yCbIxaHus Ha novaT-
Kax pbiney — 85%, octaBwmecs 10-12% B ¢asy co3peBaHus. B CBA3M C STUM COOTHOLLEHME MEXAY
aNeMeHTaMn NUTaHWsi B pacTeHMU B TeYeHue Beretaumm nocTosiHHO MeHsieTcsi. CylecTBeHHoe
3Ha4yeHve B hOpMUPOBaHUKN NPOLYKTUBHOCTU paCcTEHUN MMeET HEKOpHeBasi NOAKOPMKa, KoTopas
cTana BaXHblM 9MeMEHTOM COBPEMEHHbIX TEXHOMOrMn MPOU3BOACTBA CENbCKOXO3SMCTBEHHON
npodykumm [11]. IHTepeck NpUMeHEHNI0 HEKOPHEBOW NMOAKOPMKWN BO3PACTaET ELLE M B CBS3U C TEM,
YTO, KPOME TPaAMLIMOHHBIX YOoBpeHuin, 6onbLLoe 3HaYeHne B cUCTeMe NuTaHus npuobpeTaroT co-
BpeMeHHble arpoxmmukatel. OHM NpeacTaBneHbl MHOrOKOMMOHEHTHBIMK, pa3HOOOpa3HbIMK NO COo-
CTaBYy W NpUHUMNY OENCTBUS yOOOpEeHNsiMU, COAepXKaLlLUMmN He TOMbKO asoT, hocdop 1 Kanum, HO
M KOMMEKC MUKPOISIEMEHTOB, OPraHN4eCKUX KUCIOT, (OUTOropMOHOB [12].

BHekopHeBoe BHeCeHWe nuTaTerbHbIX BeLeCcTB No3BondeT nonyyarb Hebornblume Konu-
YyecTBa LleneBbIX 3MeMeHTOB, adanTUpPOBaHHbLIX K crneuuduyeckum TpeboBaHMAM KOHKPETHOrO
BMAa KynbTypbl HA pasfnnyHbIX CTagusSX pocTa, HENOCPEeACTBEHHO K pacTeHuo. AgekBaTHbIe KOH-
LeHTpauun nutaTenbHbIX BELeCTB MOryT yrny4ylwnTb COCTOSAHME MUTaHUS pacTeHui, CTUMYIMpPO-
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BaTb POCT KOPHEN N YyCUMUTb YCBOEHME MUHEparoB K3 novBeHHoro pacteopa [13]. HekopHeBas
NoAKOpMKa PacTeHWA He MOXET 3aMeHWUTb OCHOBHOIO BHECEHUS MWHepanbHbIX yAobpeHun B
NnoYBy, XOTA B psiie CNyvYaeB MOXET BbICTyNaTb Kak €ANHCTBEHHO BO3MOXHbIA UCTOYHUK NUTaHUS
pacTteHun [14].

Llens mnccnegoBaHMn — m3yunTb BRAUSHWE 3PEEKTUBHOCTU MNPUMEHEHUS HEKOPHEBLIX
NoAKOPMOK Ha nokasaTenu CTPYKTYpPbl ypoxas 1 ypoXxxanHoCTM 3epHa KyKypy3bl B YCOBUSIX Npea-
ropHoi 3oHbl KabapanHo-bankapuu.

B cBA3n c nocTaBreHHON Lenbio, B OMNbITE peLlanvch cnegylowme OCHOBHbIE 3aaym:

— onpegenuTb AENCTBME HEKOPHEBLIX YOOOPEHUN Ha BbICOTY KyKypy3bl U mnokasaTenu
CTPYKTYPbI ypoxas;

— YCTaHOBUTb BNSIHWE HEKOPHEBbLIX MOAKOPMOK Ha ypoXan 3epHa.

MaTtepuanbl U meToauka uccnenoBaHun. pakTnyeckas 4acTb Mo AaHHOW Teme Obina
npoeegeHa B 2020-2022 rogbl Ha ONbITHOM nosie nadopaTopun Cenekumm n CeMeHoBOACTBA M-
OpuOoB KyKypy3bl MHCTUTYTa cenbckoro xossmnctea ¢dunumana KbHL PAH, pacnonoxeHHoro B
npearopHon 3oHe KabapanHo-bankapuw.

lMo4Ba 3KcnepuMMeHTanbHOro nons npeactaBneHa OBbIKHOBEHHBIM TSXKEMNOCYTNUHUCTBIM
YepHO3eMOM. Arpoxmmmnyeckas xapakrepmcTtika noyssl (no Ynpukosy): P,Os noas. — 9,8 mr/100 r
nousbl; KO obm. — 7,2 mr/100 r no4sbl; N — 10,2 mr/100 r noussl; pH — 7,2 (metog LMHAO,
FOCT 2648385); rymyc (no TiopuHy) — 4,4 % [15].

MeTeoponormyeckue ycnosusl 3a nepuog NpoBeaeHnst NCCrnegoBaHuiA Oblny HEOAMHAKOBbI-
MU (gaHHble KabapanHo-bankapckoro 'mapomeTueHTpa). B neprog Beretaummn Kykypysbl B 2020 ro-
Ay, NorogHble ycrnoBusl Gbinn Gonee TeNMbIMA U C HaUMEHbLUEN BrnaxHocTblo (Ha 0,8° C Huke B
CpaBHEHWUM C MHOrofieTHUMK nokasatensmu). OcagkoB B 3TOT nepuod no cpasHeHuto ¢ 2020 n 2022
rogamu Bbinano Ha 30 MM MeHbLue. OCHOBHOE KonM4ecTBO 0caakoB 280 MM MPULLINIOCE Ha CaMbIn
XapKkui neprog uonb-aBryct mecsubl. Bo Bpemsi pocta Kykypy3sbl (Man-mioHb mecsiupl) B 2021-2022
rodbl, Habn4anock NoBLILLEHWE TeMnepaTypbl Bo3ayxa Ha 2,3 un 3,6° C. KonnyectBo ocagkoB co-
ctaBuno 312 n 307 MM COOTBETCTBEHHO, YTO BNaronpusaTHO OTPA3UIOCh Ha pa3BUTMK KyIbTypbl.

B uLenom Hes3aBUCMMO OT He3HauUTENbHbIX OTKMOHEHUI MO MoKasaTerisiM MeTeoposioru-
YeCKUX YCrioBuIn, Habnoaanocb HopManbHoe (POPMUPOBAHNE NMOYATKOB KYKYypPY3bl.

Mcnonb3oBaHHadA B UCCre4OBaHUAX arpoTeXHUKa Npu Bo3AenbiBaHUN KYKYpPY3bl Ha 3epHO,
BKMOYana cnegyoLime onepawumy: Bcnailka ydyactka nocne yoopku npeallecTBYOLWEN KynbTypbl;
GopoHOoBaHVe U KynbTuBaUMs NpegnoceBHas nepeq nocesom. CornacHo 3annaHMpoBaHHOW Te-
maTuke Ha 2020-2022 roabl, Ha aKcnepuMeHTarnbHoe nore 6bino BHeceHo 200 kr/ra MUHeparb-
Horo ynobpeHust «A3odockn 16:16:16», nnc mexaypagHas KynbTuBaums C NpoBEAEHUEM MpU-
KOPHEBOM NOAKOPMKOW amMumadHon cenutpon n3 pacyeta 150 kr/ra. MNpegwecTBeHHMKOM 3a rogpl
NpoBeAeHNs KCNepUMeHTanbHbIX paboT Obin 03MMbIA S4YMeHb. [eped NoceBOM KynbTypbl yva-
CTOK obpaboTann ogHOKOMMNOHEHTHLIM OOBCX0A40BLIM repbuunaom «AHakoHaa, KO» 1,5 n/ra, B
¢ase 3-5 nucTbeB AN NodaBfneHnss COPHOW pPacTUTESNTbHOCTU NMPOBEOEHO OMNpbICKMBaHWE noce-
BOB YHMBepcarnbHbIM MOC/eBCXoAoBbIM repbuungom «MancTep, BOM» ua pacyera 0,125 n/ra.
OnbITbl €XerogHo 3aknagbiBanucb B NEPBON Aekage Masi, ¢ nocneaylwmm opMUupoBaHNeEM
rycTtoTbl CTOSIHUSA B (pase 4-6 nuctbeB. OOBHLEKTOM UCCNeAOBaHWIA NMOCNYXXMITU HEKOPHEBbLIE NOA-
KOPMKK Ha nocese rmbpuaa kykypysbl KpacHogapckun 291 AMB.

Mnowaab genstHoYHbIX onbITOB cocTaBuna 19,8 M2, yyeTHon — 9,8 M. HensHkn 2-x pag-
KOBble, CUCTEMATUYECKOe pasMeLLeHre, MOBTOPHOCTb BapuaHToB 4-x KpaTHad. WnprnHa mexay-
paguin coctasuna 70 cm. JIucToByto NOAKOPMKY KyKYpy3bl MpenapatamMmu 3a Bce rofbl NpoBeaeH-
HbIX UCMbITAHWI NpoBOAUNK B hase 8 NUCTbeB py4vHbIM onpbickusaTenem (Werto).

Cxema onbITOB COCTOsANA N3 CNeayoLLmMX BapuaHTOB:

KoHTponb (6e3 nogkopmku);
Arpoctumyn, B3-50mn/ra;
Anbdactum, BO-50mn/ra;
WuTtepmar MNpodpu, KO (2n/ra);
buryc, BP-0,5r/ra;

Arpomactep 18-18-18+3 (2,5kr/ra).

B Tabnuue 1 npeactaBneHbl npenapaTtbl — HEKOPHEBbIE MOAKOPMKM, BKIHOYEHHbIE B Ofbl-
Thbl MO OLeHKe UX 3PHEKTUBHOCTU Ha NOCEBE KYKYypYy3bl.
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Tabnuua 1 — XapakTepu1cTrka npenapaToB, UCNOMb30BaHHbIX B UCCNEA0BaHUSAX
B npearopHown 3oHe KBP 3a 2020-2022 rr.
Table 1 — Characteristics of drugs used in research in the foothill zone of the CBD for 2020-2022
HasBaHue npenapara / MpenHasHaveHne npenaparta / Purpose of MpenapaTtueHas gopma /
Name of the drug the drug Preparative form
BbicokoadhdeKkTUBHbIM B1oONornyecknin nm-
MYHOMOAYNSATOP, CTUMYNATOP pocTa U
pas3BuUTUS pacTeHunn anst o0opaboTkm 3epHo-
Bbix / Highly Effective Biological
Immunomodulator, Plant Growth and
Development Stimulator for Grain
Processing
YcuneHume pocTtoBbix U hopmoobpasoBa-
TENbHbIX NPOLIECCOB, MOBLILLEHWE YPOXaN-
Anbdactum, BO / HOCTW, ynydlleHne kadecTea npogykumm / | BogHasa amynbcus / Aqueous
Alfasteam Strengthening of growth and shape-forming emulsion
processes, increase in yield, improvement
of product quality
Cogaepxunt cbanaHcmpoBaHHbIn Habop
MUWKPOSMEMEHTOB, OTBEYAKOLLMX NUTaTenb- | BogopacTBopuMbIA KOHLEH-
HbIM TpeboBaHmAM KyKypy3bl / Contains a Tpat / Water-soluble
balanced set of micronutrients that meet concentrate
the nutritional requirements of corn
PerynsaTop pocta pacTteHuii Ha OCHOBE Ty-
MUWHOBBIX BELLECTB, NpeaHa3HaYeHHbI A
CTUMYMALMM POCTa U Pa3BUTUSI PACTEHU,
Buryc, BP / Bigus noBbILWeHNs ypoxanHocTu / Plant growth

BogHas amynbcusa / Aqueous
emulsion

Arpoctumyn, B3 /
Agrostimul

UuTtepmar Mpodu, K3 /
Intermag Profi

BogHbii pacteop / Aqueous

regulator based on humic substances, solution
designed to stimulate the growth and
development of plants, increase yields
YHuBepcansHoe cpeacTBO ANs nogaepxa-
Arpomactep HUSA 1 CTUMYNAUMKM pocTa pactenui / An MopowkoBbIn cocTas /
18-18-18+3 / Agromaster | all-in-one product for maintaining and stim- Powder Composition

ulating plant growth

B TeueHune Bcero BeretauMoHHOro nepuoaa, perynsapHo NpoBOAMIM NiaHOBbLIE Habnoae-
HUA 3a hasamn pas3BuUTME KyKypy3bl. YOOPKY NOYaTKOB KynbTypbl NMPOBENU BPYYHYH, C M3Mepe-
HMEM BNaXHOCTM 3epHa npu nomowm Bnaromepa (PayHa BK) B BTOpon gekage oktabpsi. Ypo-
XaHOCTb paccynTbIBaNM C NepecyeToM Ha obLenpuHATYO 14%-yio BNaXHOCTb 3epHa.

3aknagky onbITHbIX AENSHOK M NpOBeAEeHNe caMuxX UCCneaoBaHuin NpoBoannu ¢ cobnto-
AeHveM obLenpuHaTbix Metoauk (Locnexos 6. A. Memoduka rnoneeo2o onbima (C ocHogamu
cmamucmuyeckol obpabomku pe3yrnbmamos uccnedosaHudl, 2011; Memoduyeckue pekomeH-
Gayuu o nposedeHuUro Mosiesbix OnNbimMos ¢ Kykypy3ol / BHUW kykypy3si BACXHUII. [JHenpo-
nemposck, 1980).

PesynbtaTtbl 1 o6cyxaeHue. JInctoBoe (HEKOPHEBOE) BHECEHUE Ha KyKypy3y ydobpe-
HWUIA, SIBNSIETCS OOHUM U3 BaXHbIX 3BEHbEB B TEXHOMOMMYECKOW Lenu BO3AeNbiBaHWSA OaHHOW
KynbTypbl. CyTb AAHHOIO arpoOTEXHUYECKOr0 MEPONPUATUS CBOAUTCHA K YCBOEHUIO BAXKHbIX MWTa-
TenNbHbIX 3MIEMEHTOB, Yepe3 BeretaTtuBHble OpraHbl pacTeHuin. Takve paboTbl B 3HAYUTENBHON
CTeneHn MNOBbILAKT YPOBEHb NOTPEDBNEHUs He3aMEeHUMbIX MUTATENbHbIX BELLECTB, MO CPaBHe-
HWUIO C MUHEpaInbHbIMW YO0OPEHUSIMU, KOTOPbIE HEMOCPEACTBEHHO BHOCSIT B MOYBY.

3 npenctaBneHHbIX TabnuyHbIX AaHHbIX (Tabnuua 2) BUAHO, YTO B LESTOM YCTaHOBMEHA
OTHOCUTENBHO, MOMOXUTENbHAA AMHAMMUKA OENCTBMIA HEKOPHEBbLIX MOAKOPMOK Ha pPOCT U psaq
SMNEMEHTOB CTPYKTYpbl YpPOXasa 3epHa KyKypy3bl.

BbicoTa pacTeHuMn ogvH M3 COCTaBMSIOLIMX MPU3HAKOB, OKa3biBAKOLLMX BNUSHUE Ha dhop-
MUPOBaHME YPOXaMHOCTU 3epHa. 3HaYMTENbHbIA MPUPOCT pacTeHNA KyKypy3bl Habnoganca B ne-
pvog uBeTeHus. OueHuBas NO BapmaHTam OMbITOB MPU3HAK BbICOTA PaCcTEHWIA, MOXHO OTMETUTb,
YTO HauUnNy4LWmii pocT OTMEYEH B BapuaHTax C NPUMEHEHWEM MUCTOBbLIX NOAKOPMOK ArpocTuMyn u
WHTepmar Mpodu, B KOTOPOM NPEBLILLIEHNE HAA KOHTPOSIEM MO BbICOTE pacTeHUI ObINo Ha ypOoBHE
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17 n 11 cm, a y ocTtanbHbIX 0T 9 o 6 cMm, 4YTO MeHbLle 3HadeHne HCP. MNMpenapaTbl HEKOPHEBOIrO
3Ha4YeHusa cnocobCTBOBaNU yBENUYEHUIO He TOMNbKO BeretaTMBHOM YacTu pacTeHUIN, HO N caMm Mno-
YyaTok, onpegenswmi OyaoyLwmin ypoxan 3epHa KynbTypbl. Hannyylume nokasarenu no yeenu4e-
HUIO KonmMyecTBa noyaTkoB B pacyeTe Ha 100 pacTeHuii OTMeYeHbl Ha OMbITHLIX AensHKax ¢ Uc-
nonb3oBaHMem npenapaTtoB Arpomactep, npubaska coctasuna 14 wT./100 pacteHuni, NHTepmar
Mpodun, npubaeka — 10 wT./100 pacteHmn. INo4Tn oguHAKOBOE YBENMYEHME KaK MO BbicoTe 9 n 7
CM, TaK 1 MO YUCNy NOYaTKOB KyKypy3bl 8 1 6 CM COOTBETCTBEHHO (Npu nepecyete Ha 100 pacrte-
HWIA) Habnaanocb ¢ HeKOpHeBbIMU NoakopMkamun ArpoCTMyn 1 AnbacTum.

Tabnuua 2 — BnusiHne HeKOpHeBbIX MOAKOPMOK Ha BbICOTY Y OCHOBHbIE MOKa3aTenu CTPYKTYpbl ypoxast
KYKypy3bl N0 BapvaHTaM OnbITOB (CpeaHee 3a rogbl uccnegosanmmn 2020-2022 rr.,
HIMY Ne 1, npegropHas 3oHa KBP)
Table 2 — The effect of non-root top dressing on the height and main indicators of the structure of the corn
crop according to the experimental variants (average for the years of research 2020-2022, NPU No. 1,
foothill zone of the CBR)

. | MMoyaTku KyKy-
BbicoTa pacteHui Yucno 3epeH Ha
Cm/ py3bl Ha 100 / Macca novat-
BapuaHTb Kykypy3bl, Cm paCTEHMIA, WIT. / [OnuvHa noyaTka, rodaTke, WT. va. r/ Cob
Height of corn ' . | Cm/Cob length, cm | Number of grains .
Ne | onbita/ Corn cobs for weight, g
. plants, cm on the cob, pcs.
n/n | Experience 100 plants, pcs.
Options Boicota /|MpupocT / Movar-| Tpw- Onvua / Mpu6as- 3epeH / [MpnbaBska Mac-| Tlpu-
. : kn/ | 6aBka/ Ka/ ; ! ca/ | 6aBka/
height | increase . length | . Grains |/ increase .
Cobs _|increase increase mass |increase
KoHTpornb
(6e3 noa-
1| P/l ogn - 104 | - | 162 - a3 | - |1s2] -
Control
(without
fertilizing)
ArpoCtu-
poCTtu-
2 myn / 277 17 112 8 16,7 0,5 502 49 167 15
AgroSt-
imul
Anb-
3 | dactum/ | 267 7 110 6 16,9 0,7 487 34 168 16
Alfasteam
UHTep-
mar
4 Mpodom / 271 11 114 10 17,1 0,9 511 58 175 23
Intermag
Profi
5 | DUl | o6 6 | 110 | 6 | 166 | 04 | 481 | 28 |161| 9
igus
Arpoma-
6 ‘;Tep/ 269 9 118 | 14 17,0 08 | 518 65 | 171 | 19
gro-
master
HCP 05 10 5 0,56 28 7,8

MogkopMka pacTeHuii KyKypy3bl HEKOPHEBBLIMY YOOBPEHMAMY Yepes NMUCTbsT OKa3aro Brus-
HWE Ha POCT CTEPXKHSA U COOTBETCTBEHHO Ha AJIMHY CaMOro rnodarka Kykypysbl. Haunydwne 3Hade-
HWS MO BMMSIHUIO HEKOPHEBbBIX MOAKOPMOK Ha AMNMHY novaTtka (3NEMEHT CTPYKTYpPbl YpOXaiHOCTU) B
cpegHeM OTMeuYeHbl B BapmaHTax ¢ npenapatamu MHtepmar Mpodm, Arpomactep n AnbgacTtum,
roe onuHa coctasuna ot 16,9 go 17,1 cm, a npubaeka cootBeTcTBeHHO oT 0,7 0o 0,9 cm.

BaHbIM 3N1EMEHTOM CTPYKTYpPbl YPOXaANHOCTU SIBNSAETCS KONMMYECTBO 3€PeH B MnovaTtke
[16]. Mo uncny 3epeH B novaTke (OAMH U3 onNpeaensioLnX 3NEeMEHTOB YPOXKANHOCTU 3epHa KyKy-
py3bl), 3HauuTeNbHasa npubaska B cpegHeM — 65 LWIT. OTMeYeHa B BapuaHTe C OnpbICKMBaAHUEM
ONbITHLIX AEMNSHOK KYKYPY3bl HEKOPHEBOW nogkopmkon Arpomactep n MHTepmar MNpocu — 58 wr.
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Cnepyet yyecTb, YTO C yBENMYEHMEM MPU3HAKA KaK YMCIO 3epeH B NovaTke, HabnwaaeTcs BO3-
pacTaHue macchbl 3epHa. B cpegHem 3a rogbl uccnegoBanuin 6onblue Bcero npunbaBkyM macchbl no-
YyaTKa OTMe4eHo c npenapatom VHTepmar Npodwm ¢ maccon novatka 175 r n npubaskon 23 r.

VHTerpmpyowmm nokasartenem, xapaktepusyowmm 3¢pekTUBHOCTb U3ydaeMblx npue-
MOB arpoTEXHUKU, sIBRsieTcs ypoxkanHocTb [17]. Ha pucyHke 1 npegcraBneHbl pedynbTaTbl ypo-
XKaHOCTU 3epHa no BapuaHtam onbiToB: ArpoCTtumyn, B3 — 7,5 1/ra, Anbcpactum, BO —7,3 1/ra,
WuTtepmar Mpodun, KO — 7,7 1/ra, buryc, BP — 7,0 T/ra, Arpomactep — 7,9 T/ra.

Tk & AN il o L -
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L

PucyHok 1 — YpoxaHOCTb 3epHa Kykypy3bl (T/ra), B cpegHem 3a 2020-2022 rr.
Figure 1 — Corn grain yield (t/ha), on average for 2020-2022

Kak BugHO 13 pucyHka cpegHee 3HauYeHne ypoxXamHOCTU 3epHa KyKypy3bl 3a rofbl NpoBe-
A€EHHbIX paboT Ha KOHTPONbHOM BapuaHTe cocTaBuino 6,7 T/ra.

Bce BoBreYeHHble B NpakTUYecKyto paboTy yoobpeHns HEKOPHEBOIO HasHaveHus obec-
neynBany MoBbILLEHME YPOXaNHOCTU 3epHa KyKypy3bl U COOTBETCTBEHHO NpubaBKy K HeMy, of-
HaKo porib MX OeNCTBUSI Oblna HEOLMHAKOBOW.

MpnbaBka OT UCNONb30BaHHLIX HEKOPHEBLIX yOoOpeHuid B onbiTe coctaBuna ot 0,8 Oo
1,2 T/ra unn 4,47-17,9 % (Tabnuua 3).

Tabnuua 3 — BnnsiHne HEKOPHEBLIX NOAKOPMOK Ha ypoxan 1 npnbaBKy 3epHa KyKypy3bl N0 BapuaHTam
onbIToB (B cpepgHem 3a 2020-2022 rr., HITY Ne 1, npearopHas 3oHa KBP)
Table 3 — The effect of non-root fertilizing on the yield and increase of corn grain according to the variants
of experiments (on average for 2020-2022, NPU No. 1, foothill zone of the CBR)

Ne BapwuaHTbl onbita / Experience Ypoxan 3epHa, MpubaBka K ypoxato,
n/n Options 1/ra / Grain yield, t/ha 1/ra / Increase in yield, t/ha

KoHTponb
1 (6e3 nogkopmkm) / Control 6,7 _

(without fertilizing)
2 ArpoCtnmyn / AgroStimul 7,5 0,8
3 Anbdgactum / Alfasteam 7,3 0,6
4 WHTepmar I'Ipocby / Intermag 77 1.0
Profi

5 Buryc / Bigus 7,0 0,3
6 Arpomactep / Agromaster 7,9 1,2

HCP o5 0.5

Jlyywne pesynbTtaTbl MO YPOXKaANHOCTM U CyLLEeCTBEHHas NpubaBka 3a Tpu roga uccnego-
BaHMI OTMEYEHbl Ha BapuaHTax C HeKOpHeBbiMU yaobpeHusimn ArpomacTep, rae ypoXamlHoCTb
3epHa coctaBuna 7,9 1/ra, a cooTBeTCTBEHHO npubaeka — 1,2 1/ra n MHtepmar Mpodu, KO ¢
ypoxaunHocTblo 7,7 1 ¢ npubaskon 1 T/ra.

Moagkopmka buryc, BP 3a Bce BpemMsi nccnenoBaHui okasanacb MeHee 3odeKTMBHON Kak
Nno aneMeHTam CTPYKTYpbl ypoxasi, Tak 1 Mo YPOXXanHOCTU 3epHa Kykypysbl (7,0 T/ra), roe npu-
©aBka coctasuna 0,3 T/ra, 4TO MeHbLUe noka3aTtens HCP.
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B uenom, kak cBuaeTenbCTBYIOT TabnnyHble AaHHble (CpeHne 3Ha4YeHus), 3a BeCb nepu-
o[ NpoBeAeHHbIX MccnegoBaHUi Habnaanocb AOCTOBEPHOE YBENMYEHUE ypoXKasl 3epHa KyKy-
py3bl NPV BHECEHMN HEKOPHEBLIX MOAKOPMOK Ha BCEX AENSHOYHbIX BapuaHTax (3a UCKMYeHnem
npenaparta buryc, BP) B cpaBHeHMM C KOHTPOMEM, U COOTBETCTBEHHO U MeXay UCMbITyeMbIMU
npenaparamu.

3akntoveHue. CnegyeT yy4ecTb, YTO Aaxe camas HacblleHHasa yaobpeHnsamu novsa, He cro-
coBHa B MONHOM cTeneHn obecneyntb pacTeHnss BCeM HEOOXOAUMbIM HAabOPOM Makpo U MUKpO3fe-
MeHTOB. [MpoBeaeHHbIe Hay4HbIE NCcneaoBaHNs Nokasanu, YTo UCMOMb30BaHME HEKOPHEBBIX yaobpe-
HUN — 9TO HEOTbEMIIEMOEe 3BEHO B arpOTEXHONOrMN BO3AENbIBAHNS KYKYpPYy3bl, NOCKOMbKY OKa3blBaeT
BMVSIHWE Ha MOBbILLEHNE YPOXaNHOCTK 3epHa.

PesynbTaTtbl, nony4eHHble B X0A4e NpoBeAeHHOW paboTbl B yCNOBUAX NPeAropHon 30Hbl Ka-
b6apaunHo-bankapuu, nokasanu, 4To ONpbICKMBaHWE NOCEBOB KyKypy3bl B ha3e 8 NUCTbeB HEKOPHEBHI-
MW npenapaTtamu, CNocoOCTBOBAanoO YCUIIEHUIO pPOCTa PacTeHU WU 3NEMEHTOB CTPYKTYpbl ypoxas
KynbTypbl.

Hanbonee adheKkTnBHY0 ponb Ha BbICOTY NOKasarno HekopHeBoe yaoGpeHue Arpoctumyin,
roe npnbaeka No BbICOTE pacTeHW cocTaBmno 17 cm.

Mo uncny novatkoB Ha 100 WTYK pacTeHMI OTMEYEHO B BapuaHTe ArpomacTtep C npesbllle-
Huem 14 noyatkos Ha 100 pacTeHun.

Uncny 3epeH Ha novaTke BblAenvCcb BapuaHTbl ¢ npenapatamm Arpomactep 65 wrt. n MHTep-
mar Npodomn — 58 wr.

[nvHa novyaTtka 1 No Macce CaMoro noyarka fydwne pesynbTaTel HAbM4aNMCb Ha BapnaHTe
Wutepmar Mpodwm (17,1cm n 175 1).

lMoBbileHWEe ypoXXanHOCTM 3epHa 1, COOTBETCTBEHHO, NpMbaBka K HEMy B CpedHeM 3a Tpu roga
OTMeYeHbl B BapuaHTax C HekopHeBbiMM nogkopmkamu Arpomactep 18-18-18+3 B gose 2,5 kr/ra (B
cpegHeM npubaska 1,2 1/ra Ha 17,9 %) n NHTepmar Mpodu, KO B konnyectse 2 n/ra (npnbaska 1 1/ra —
14,9 %).

HekopHeBas nogkopmka ArpoCtumyn, BO B gose 50 mn/ra, B LenoM okasana nonoXxuTerb-
HOe JeNCTBMEe Ha NnokasaTenu CTPYKTYpbl ypoxas 1 ypoxxanHocTu 3epHa (npubaska 0,8 T/ra — 11,9 %).

Conclusions. It should be noted that even the most fertilized soil is not able to fully provide
plants with all the necessary set of macro and microelements. The conducted scientific research has
shown that the use of non—root fertilizers is an integral link in the agricultural technology of corn culti-
vation, since it affects the increase in grain yield.

The results obtained during the work carried out in the conditions of the foothill zone of Kabar-
dino-Balkaria showed that spraying corn crops in the 8-leaf phase with non-root preparations contrib-
uted to increased plant growth and elements of the crop yield structure.

The most effective role in height was shown by non-root fertilizer of Agrostimules, where the
increase in plant height was 17 cm.

According to the number of cobs per 100 plants, it was noted in the Agromaster variant with an
excess of 14 cobs per 100 plants.

The number of grains on the cob was distinguished by options with Agromaster preparations
of 65 pcs. and Intermag Profi — 58 pcs.

The length of the cob and the weight of the cob itself, the best results were observed on the
Intermag Pro variant (17.1cm and 175 g).

An increase in grain yield and, accordingly, an increase in it on average over three years were
noted in variants with non-root top dressing Agromaster 18-18-18 +3 at a dose of 2.5 kg /ha (an aver-
age increase of 1.2 t/ha by 17.9%) and Intermag Profi, CE in the amount of 2 I/ha (an increase of 1
t’/ha — 14.9%).

Foliar top dressing of agrostimules, VE at a dose of 50 ml/ ha, generally had a positive effect
on the indicators of crop structure and grain yield (an increase of 0.8 t/ha — 11.9%).
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Summary
The technology of thermal compensation irrigation has been developed, which provides accelerated heat
removal from the soil surface during periods of realization of the climatic risk of soil overheating and pre-
vents the formation of mass precipitation in plantings due to plant death.
Abstract

Introduction. The relevance of research is determined by modern requirements and trends in the devel-
opment of hydro-reclamation systems and technologies, including in the field of integrated regulation of life
factors, plant protection from meteorological extremes, ensuring the achievement of goals for sustainable
and highly productive agricultural production. The present study is carried out within the framework of sys-
tematic work on endowing modern hydro-reclamation systems with the functions of comprehensive plant
protection from climatic risks and is devoted to the development of technology capable of effectively com-
pensating for temperature soil extremes to prevent mass death of strawberry plants during the laying and
operation of plantations. Object. Strawberry planting during the period of planting and operation of planta-
tions, considered as an object of realization of the climatic risk of mass plant death due to overheating of
the upper root-bearing soil layer. Materials and methods. The aim of the study is to develop a technology
for thermal compensation irrigation during the laying and operation of strawberry plantations, which protect
plants from the risk of death due to overheating of the soil in the hot, sharply continental climate of the Low-
er Volga region. The working hypothesis of the research was the assumption about the possibility of using
irrigation for accelerated heat removal from the soil surface during periods of climate risk. The key parame-
ter of the technology is the frequency of watering. In methodological terms, the basis of the study is a field
experiment. The main evaluation criteria were: the value of the compensated soil temperature in the 0.05-
0.10 m layer, plant safety and biometric indicators, including strawberry yield. Results and conclusions.
The effectiveness of thermocompensation irrigation technology in the laying and operation of strawberry
plantations in the sharply continental climate of the Lower Volga region has been theoretically substantiated
and experimentally confirmed. Studies have obtained convincing data confirming the possibility of reducing
the temperature of the upper root-bearing soil layer by conducting thermal compensation irrigation by 3.4-
10.6 0C and maintaining it no higher than 26.0-31.0 0C when the risk is realized. The parameters of ther-
mocompensation irrigation technology for the region under consideration are experimentally substantiated.
The greatest effect on compensation of soil temperature from overheating is provided when conducting
thermal compensation watering immediately after drying of the soil surface or with a waiting period of 0.5
hours. This allows for a 6.2-9.9% reduction in the proportion of strawberry plant fallout in the year of planta-
tion laying, a 12.0% reduction in total plant losses due to soil overheating and freezing during the first over-
wintering, and a significant increase in the coefficient of plant alignment in plantings from 75.1 to 92.9%.
The highest yield of strawberries, 24.4 t/ha, was provided in areas where thermal compensation watering
was carried out with a waiting period of 0.5 hours.
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