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AHHoTaums. B arpoTexHoOmOrusaxX BO3ACIbIBAHUS MONCBBIX KYIBTYP PETYIATOPBI POCTa pacTte-
HHH, paBHO KaKk M MHKPOOHOYIOOpEHMS, CITOCOOHBI OIaronpusATHO BO3ACHCTBOBATH HA MOYBCHHYIO
MUKPOGIOPY, HE MPUBOIS ITPH STOM K HKOJIOTHUCCKU HEONMArONPHATHEIM 111 OHOC(HEpPhI IOCICACTBH-
aM. CYIIECTBCHHO BO3PACTACT U SKOHOMIYCCKas 3G ECKTUBHOCTE MPOU3BOACTBA 36 PHOBBIX KYIBTYP,
B YAaCTHOCTH O3UMOH miueHHULBl. B crarhe mpeacTaBneHsl pe3yasTarbl MHOTOJICTHUX HUCCICIOBAHUH
MO KOMIUICKCHOMY HM3YUCHHIO aIaNTALMOHHBIX MAPAMETPOB, CYIIECTBYOIINX HA CCTOIHSIIHUN ACHb
MHHOBALIMOHHBIX 3JICMCHTOB MPUMEHHUTCIBHO K TEXHOTOTUH BO3ACTBIBAHMS O3WMOM IIICHHLBI B
npearopbsax PecnyOmukuy Agapires. A UMEHHO NpenaparoB, MPEIHAZHAYCHHBIX A MAKCHMAIbHO
MOJHOTO PACKPBITHS MOTCHIMANA VPOKAHHOCTH BO3ACIBIBACMOM KYIBTYPBI. CTUMYISITOPOB POCTa
Ansdactum, ArpocTumyn U MUKpPOOHOy100peHus Jkobaktep-Teppa. B 3amauu nccnenoBanuii Bxo-
JUJIO WCCICIOBAHUC HANPABICHUN M CTCTIICHH BO3ACHCTBHI MHUKPOOHOYIOOPCHHS M PEryIITOPOB
pocTa pacTCHUH Ha MOCEBHBEIC KAUCCTBA O3UMOH MINCHHMIIB, YCTAHOBICHUE XapaKTCPHBIX H3MEHE-
HHH B MOCJICAYIOIUX NPOLIECCaX POCTA U PA3BUTHS KYIBTYPHI BCICACTBUC MPUMCHCHUS H3YIACMBIX
MPENaparos; BHUIBICHUC U aHATW3 AAHHBIX VPOXAHHOCTH O3UMOM MIICHULBI, 0OpabOoTaHHOH H3y-
YacMBIMHU IpenapaTtaMH;, KOMIUICKCHAs OLeHKA 3 pEKTHBHOCTH HCIIOIb30BAHMI MHKPOOHOymooOpe-
HUs JxobakTep-Teppa u peryaaropos pocta AnbdacTum, ATpOCTUMYI B MPOLICCCE BHIPALIHBAHUS
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03uUMOH NIueHHLEL. B pesynbrare npoBEACHHBIX HCCACAOBAHUN JOKA3aHO, YTO B YCIOBHAX IPECATOPhS
AJBITCH MPU BBIPALIHBAHUN O3UMOH MIICHHULIBI CYUTACTCS BBITOJHBIM H 3KOHOMHYCCKH OMPABIAH-
HbIM BHECEHHE a30THOM MOJKOPMKH B 103¢ N B PaHHEBECEHHUM MEPUO, HAPSY € UCTIONb30BAHHEM
perynaropa pocta AnbsdactuM B popme 06paboTku CeMEHHOro Marepuana 25 1/t + mocesBos B dasy
kyieHus 25 r/ra + nocesos B (agy konoueHus 25 r/ra. JlaHHbIe SIEMEHTH TEXHOIOTHH BO3ACITBIBA-
HUSI MO3BOJISIFOT TIOBBICUTh YPOXKAHHOCTD A0 7,35 1/ra (+0,83 T/ra K KOHTPOIIO) U MOTYYHTh YHCTHIH
JIOXOJ B AOTIOJIHHUTEIBHOM pasmepe 7732,2 pyO./ra.

Hccaenosanus nposoammicek Ha obopyaosanuu LIKIT «Qkcnepr»y ®I'BOY BO «MI'TVY».

KiiroueBbie ciioBa: 03uMas NIICHNLA, TOCCBHBIC KAMECTBA CEMSH, BCXOXKECTh, KOPHEBAsI CHCTC-
Ma, CTUMYJISATOPBI POCTA, KOPHEBAs CHCTCMA, MUHCPAITBHBIC YIOOPCHUS, a30THBIC TIOAKOPMKH, OHO-
vAOOPEHHUS, CTPYKTYPA YPOXKAs, VPOKAHMHOCTD, SKOHOMHUUCCKas 3(HHEKTHBHOCTD

Jna yumuposanusn: Komniexcroe uccie0oganue 030eicmeus CMUMYISMOpPos8 pocma u Mu-
KpoOUOYOOBpeHUs HA NPOOYKMUBHOCMb 03uMOti nuteHuyst / Mamcupoe HM. [u dp.] // Hoebie mex-
nonoeuu. 2022. T. 18, No 4. C. 180-191. https://doi.org/10.47370/2072-0920-2022-18-4-180-191
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Abstract. In agrotechnologies for the cultivation of field crops, plant growth regulators, as
well as microbiofertilizers can have a beneficial effect on soil microflora, without leading to envi-
ronmentally unfavorable consequences for the biosphere. The economic efficiency of the produc-
tion of grain crops, in particular, winter wheat, is also significantly increasing. The article presents
the results of many years of research on a comprehensive study of adaptation parameters, innova-
tive elements that exist today in relation to the technology of growing winter wheat in the foothills
of the Republic of Adygea. Namely, preparations intended for the fullest possible disclosure of the
yield potential of the cultivated crop, Alfastim, Agrostimulus growth stimulants and Ecobacter-
Terra microbiofertilizers. The objectives of the research are to study the directions and extent of
the impact of micro-, bio-fertilizers and plant growth regulators on the sowing qualities of winter
wheat; establishment of characteristic changes in the subsequent processes of growth and develop-
ment of culture due to the use of the studied drugs; identification and analysis of data on the yield
of winter wheat treated with the studied preparations; comprehensive assessment of the effective-
ness of the use of Ecobacter-Terra microbiofertilizer and Alfastim, Agrostimul growth regulators
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in the process of growing winter wheat. As a result of the research, it has been proved that in the
conditions of the foothills of Adygea, when growing winter wheat, it is considered profitable and
economically justified to apply nitrogen fertilizer at a dose of N70 in the early spring, along with
the use of Alfastim growth regulator in the form of seed treatment 25 g/t + crops in the phase tiller-
ing 25 g/ha + crops in the heading phase 25 g/ha). These elements of cultivation technology make
it possible to increase the yield up to 7.35 t/ha (+0.83 t/ha to the control) and receive an additional

net income of 7732.2 rubles/ha.

The studies were carried out on the equipment of the «Experty Common Use Center of FSBEI

HE «MSTU».

Keywords: winter wheat, sowing qualities of seeds, germination, root system, growth stimu-
lants, root system, mineral fertilizers, nitrogen supplements, biofertilizers, crop structure, yield, eco-

nomic efficiency
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BaxHzelimen KyJabTypol 3€pHOBOrO ce-
BOOOOpOTa Ha Tepputopun PecnyOmuku
Anpiresi, HECOMHEHHO, SIBJISIETCS O3MMast
nmmeHua. OHa OCTaTOYHO YCHEUIHO BbI-
pamuBaeTcsi Ha OOIMPHON MIOMAIN — TI0-
psnka 92 TeICc. ra, npu odmeld yOopOdHO
MJIOLAX O3UMBIX 3€pHOBBIX KyJIbTyp 106,8
ThIC. Ta. BrICOKast ypOKaMHOCTD KYJIBTYPbI
OOyCJIOBJIEHA TPEUMYIIECTBEHHO T'PAMOT-
HOH arpOTEeXHOJIOrHeH BO3AEIBIBAHHS BKY-
ne ¢ OJaronpUsATHBIMU BHEIIHUMH (PaKTO-
paMH, KaKk IPUPOAHBIMU YCJIOBUSIMH, TaK H
SKOHOMHYECKUMHU [9].

HacTostiiee nccnenoBanue HampasJe-
HO, TIPeXIe BCEro, Ha OMpenesieHue poiu
arpoOTeXHOJOTHYECKUX MPUEMOB Ha TEM-
bl POCTa M PA3BUTHS KYJBTYPHBIX pac-
TEHUH, B YACTHOCTH CTENEHb BO3ACHCTBUS
POCTOCTUMYJMPYIOIIMX IIPEenapaToB Ha
AKTUBHM3ALHIO T€HETHYECKOTO IMOTEHIHA-
Jla PacTeHUS.

B HacTosiee BpeMsi NMpHMEHSEMbIE B
CEeJIbCKOM XO3SIIICTBE PEryJIITOPBl POCTA,
a TaKk)ke€ MHKPOOHOYIOOpPEHHS] OKa3bIBAOT
OaroTBOPHOE BO3JEHCTBHE HA TIOUBEHHYIO
MUKpO(DIIOPY, HE MPUBOAS K HKOJOTHYECKU
HeOJIarONMPUSITHBIM MMOCIEACTBUSM 1Jist OHO-
cdeprr [1; 3]. DxoHommuueckas >pdhexTus-
HOCTb IIPOM3BOZCTBA MPH 3TOM TAK)KE 3HA-
YUTEJIHO NOBBIIIaeTcs [3].

OueBHAHA MHPOBAasi TEHIACHLHS pPO-
cTa 00BEMOB MPOMBIIIJICHHOTO POU3BO-
CTBa MpENapaTroB — PEryJSITOPOB POCTa U

YCTOHYMBBIA MOTPEOUTETBCKUN CHOPOC HA
Hux. Co3naHue W ycClneuHoe NpUMEHEHUe
NOTOOHBIX MPENapaToB SIBISIETCS Pe3yJIbTa-
TOM BBICOKOT'O YPOBHSI COBPEMEHHOI Hay KH.
Hosgeiime Suotex HOOrUUeCK e pa3padoT-
KM U XUMHUYECKHE MCCIeNOBaHUSA IOCIy-
JKUJIM TOMYKOM K CO3JaHMIO Ipernaparos,
OTJINYAKOLINXCA MPUHLUIHAIBHO HOBBIMU
Ka4eCTBEHHBIMHU XapaKTePUCTUKAMHU U BbI-
cokoil sdpdexTuBHOCTHIO. [lo MMeromUMCs
Ha CerOJHAIIHUN JeHb JaHHbIM, 3TU IIpemna-
patsl 00J1aat0T BHICOKOW CTEMEHBIO 3KOJIO-
ruueckor 0€30MacHOCTH KaK JJIst YesloBede-
CKOTO OpraHu3Ma, Tak U JJIsl OKpY>Karolen

cpensi [2].
Baxnelimas OTIMYUTENbHAS 4epTa
paccMaTpUBaeMbIX MPENapaToB  3aKJro-

4aeTcs B TOM, YTO OCHOBOH AJIsl HUX IO-
CIY>KUJM BeLIeCTBAa IMPUPOJHOTO IPOHUC-
XOXKJEHHUs, TOJyYeHHble W3 PpacTeHHUIl,
00JamaroIMX XOPOLUTUMHA UMMYHOMOLY JIsi-
TOpPHBIMHM xapakTepuctukamu [3]. Oteue-
CTBEHHO€ MPOU3BOACTBO TONOOHBIX TIIpe-
NapaToB HACUUTHIBAET YK€ BTOPOH JECATOK
net. Ilpenmaparsl mpowanM rocyaapcTBeH-
HYI0 PErucTpalyio U AOBOJBHO YCHEIIHO
NPUMEHSIOTCS B  CEJIBCKOXO35HCTBEHHOM
npousBoAcTBe. [loayyeHbl OHU U3 BELIECTB,
KOTOpBIE COMEPKATCS B XBOWHBIX 1€PEBbAX.
Peub uper o takux npenaparax, kak CUik,
B3 (100 r/n TpurepnenoBrix kuciot), Ho-
Bocmwi, BD (100 r/n TpUTEprIEeHOBBIX KHC-
n01), buocun B3 (100 r/n TpuTepneHoBbIX
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kuciaoT), Bapsa, BD (10 /i1 TpuTeprieHOBBIX
kucinot), Jlapukcun, BD (50 r/n quruapok-
BEPLIETHUHA) U JIp.

C yuerom oOmero ypoBHs OTe4e-
CTBEHHOI'O 3eMJlefieIusl U MOTeHLHalb-
HBIX BO3MOXXHOCTEH €ro MOBbIIIEHUS
NyTeéM HCIOJb30BAHUS MHKPOOHOYIO-
OpeHUl W pPeryjasiTOpoB pocTa HEOoOXo-
IUMO MpopadoTaTh TEXHOJOTHI0 UX HC-
MOJIb30BaHUs, NMPUHUMAs BO BHUMaHHE
Kak OWONOrm4eckue XapakTEePUCTUKHU
BO3/€JIbIBAEMBIX KYJIBTYp, TaK U IOUBEH-
HO-KJINMaTH4Ye€CKHUe OCOOEHHOCTH Peruo-
Ha [6; 7; 8].

Hccnenosanuss nposoguiuck ¢ 2019
no 2022 ceIbCKOXO3IUCTBEHHBIE T'OABLI HA
CIUTBIX BBIIIEJIOYEHHBIX YepHO3eMax HU-
HCX ®I'BOY BO «MI'TVY». OcHoBHOII Lie-
JIBIO UCCJIEIOBAHUH SIBUJIOCH KOMILJIEKCHOE
UCCIIEOBAHUE BO3AEHCTBUS CTUMYJIATO-
pPOB pocTa M MUKpOOMOynoOpeHust u pas-
JUYHBIX 103 a30THOH MOAKOPMKH Ha MpO-
LECCBl pOCTa, Pa3BUTUS U yPOKANHOCTH
O3MMOH MIIEHULbI B NPUPOAHO-KJIUMATH-
YECKUX YCIOBHSAX PecnyOnuku Anpires.

B omneiTe mnpeamecTBeHHUK — NOA-
conHeyHUK. OnbIT 1BYX(paKTOPHBIH, C
pacroyioXKeHHueM NesHOK B 4eThIpe spy-
ca, B YETBIPEXKPATHOH MOBTOPHOCTH (IO
B.A. [ocnexosy) [4]. BapuaHTsl B ombiTe
pacroyiarajucb CHUCTEMAaTH4YeCKH, METO-
JIOM paclIeTIeHHbIX AesstHOK. OOmmast mio-
maab AEJSTHKU COCTaBisiaa 28 M2, a yder-
HO# — 19,8 M*. MuHepabHbIe yIOOpEHUs B

nose N P _K_ BHOCMNIHCH (pOoHOM mof OC-
HOBHYIO 00pabOTKy MOYBHL

Cxema onbITa BKJIKOYAET:

Daxmop A — npenapamei:

1. Konrpons (0bpaboTka Bomoii),

2. Dxobakrep-Teppa (obpaboTka ce-
MsiH B o3¢ 500 mu/T ceMmsiH + He-
KOpHEBasi mogkopMka — 600 mi/ra);

3.  Aunbpactum (oOpaboTka ceMsiH B
noze 25 /T ceMsH + HEeKOpHeBas
MOAKOpMKa — 25 r/ra);

4. Arpoctumyn (00paboTKa CeMsiH B
noze 300 mi/T ceMsiH + HEKOpHEBast
nopkopmka — 400 mui/ra),

Daxmop B — 003v1 a3omuoii NOOKOpMKU
(BHOCHJIMCh B HavaJie BO3OOHOBJICHHS Be-
CEHHEeUl BereTalun).

1. N, xouTpons, conepxkanue N-NO, —

2,3 MI/KT MOYBBI,

2. N,,—nosenenue conepxanns N-NO,
10 6,0—6,5 MI/KT OYBBI (IO TOYBEH-
HOU JUATHOCTHUKE),

3. N, JOBEACHUE  CONEpKaHUs
N-NO, no 8,0-8,5 Mr/kr no4se! (110
MOYBEHHOM JUATHOCTHUKE).

OOBeKTOM WHCCIenoBaHUus ObLT  B3SIT
COpPT 03UMOM MATKOM mimeHuI sl [ POM.

OpHUruHATOPOM NAHHOTO COPTa SIBJIS-
erca ®PI'BHY «HanuoHanbHBIN LEHTp 3€p-
Ha umenu [LII. Jlykbsinenko». Copt I'POM
B 2010 rony Obut BHeceH B ['ocymapcTBeH-
HbII peecTp. Bricora pactenus 85-90 cm.
CopT nMeeT NOBBILICHHY F0 3HMOCTOHKOCTD
B IIOJIEBBIX YCJIOBHSIX (3@ TOZIBI HCITBITAHUS —

Puc. 1. Copm o3umoii mackoti nuenuyet I POM

Fig. 1. GROM winter soft wheat variety
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9,7 6anna). ObnagaeT BHICOKOH yCTOHYH-
BOCTBIO K MOJIETAHUIO — B mpepenax 9,5
0aJsIoB, K ochimaHuio — 9,7 6aoB, K 3acy-
xe — 8,7 Gannos. CopT cpenHecnenblii (Be-
reTaluoHHBIN nepuon 278 cyTok). B romsr
UCIBITAHUN TMOKa3aJ CPEIHIOK ypOKau-
HOCTB — 8,61 T/ra, MakcumanbHy1o (B Kpac-
HOmapckoMm kpae) — 11,2 1/ra. Macca 1000
3€peH JaHHOTO copTa coctapiseT 40—-42 r.
My KOMOJIBHO-XJIEOOTIEKapHBIE TOKA3aTETH
copTa — OTJIIM4YHbIE. B 3epHe comepkuTcs
16,0% Oenka, kieikoBUHbI — A0 30,4%.
3epHo copta [ POM OTHOCUTCS K LIEHHOMY
kiaccy [10].

[IpenmeToM wHccCIeOBaHUS BBICTY -
JU PEryJATOPBl POCTAa PACTEHHH, MHKPO-
OnoynobpeHne U paHHEBECEHHUE a30THBIE
NOAKOPMKH. Perynarop pocra pacTeHui
Anbpactum, Dkobaktep-Teppa — MHKpO-
OMoNOrnUecKnii mpemnapar BTOPOrO IOKO-
JeHHS, AKTHBU3HUPYIOIHUHA JeSTEIbHOCTD
MOJIE3HOW TMOYBEHHOH MHKpodopel, Ar-
pocTuMyn — BbICOKO3(pdexTuBHBIH OHO-
JIOTUYECKUI PEryJIsiTOp pocTa PaCTEeHUM C
UMMy HOMOZIYJIITOPHBIMH U aHTHUCTPECCO-
BBIMHU CBOHCTBaMHU.

[TosiBneHHe BCXOIOB O3UMBIX 3€pPHO-
BbIX B YCTAHOBJICHHBIC arpOTEXHUYECKHE
CPOKHM M HAaJUYHE Y HUX XOPOLIO Pa3BUB-
LIeHCsl CUCTEMBI KOPHEW — ONHO U3 HeMa-
JIOBAJKHBIX YCIIOBHI (2 BO3MOXKHO, cCamoe
BaJKHOE) UX MOCIIENY FOIIETO MOJHOLEHHOTO

Pa3BUTHUA U MOJYYECHHUS CTAOMIIBHBIX yPO-
kaes [12].

VY 3epHOBBIX KOpHEBasi CHCTEMa MMEET
OTpeneNieHHble OCOOEHHOCTH (Hampumep,
MOIITHOCTh, CIIOCOOHOCTH YCBauBaTh I1O-
YBEHHYIO BJIATy W ITUTATEJIbHbIC BEIECTBA),
KOTOpBIE OMPEAEISIOTCS Pa3BUTHEM pacTe-
HUM B HadaJibHbIe (ha3bl BereTauu [13].

Uzyuaemble npenaparsl CTUMYJIHPYIOT
HAKOILJIEHHE KOPHEBOM Macchl (Tadu. 1). O06-
paboTtka cemstH Anb(hacTUMOM, ATPOCTH-
MysioM u Dxobaktep-Teppa B pasze oceHHe-
ro KyIleHus crocobcTBoBaia 00pa3oBaHUIO
MOILHOM MNEpPBUYHON KOPHEBOW CHCTEMBL
npudaBka O6uomaccel npu oOpadboTke KO-
Oaxrep-Teppa nopsigka 8,0% OTHOCUTETBHO
KOHTpPOJIS, a AnbacTumMoM — 110 53,7%.

Bcenencteue wucnonp3oBanus Anbga-
cTuMa OmoMacca yBEJIUYHIIACh TOpasno
OoJIblIe, HEXKENH 1Mo ATPOCTUMYJTY U DKO-
Oakrep-Teppa. CTUMYNATOPBI BIUSIOT U HA
MOKA3aTeNIl HAKOIUJIEHUsT BO3AYIIHO-CYXOH
maccel. BHecenue Dxobakrep-Teppa moBbI-
maet 3TOoT nokasarenb Ha 0,19 r, mpumMeHe-
Hue Arpoctumyina — Ha 0,3 1, a AnbdacTu-
ma — Ha 0,48 1. [lomoOHast 3aKOHOMEPHOCTh
coxpansieTcst 1 ipu obpadorke B (asy Be-
CEHHErO Ky IeHHSI.

A3oTHBIE ynoOpeHusi (B YaCTHOCTH,
aMMHUauvHasl CeJIUTpPa) MPUMEHSIFOTCS TMpe-
UMYIIECTBEHHBIM 00pa3oM B paHHEBECEH-
HUH nepuon auist GopMHUPOBAHHS XOPOLIEH

Tabnuya 1

Biusinne uccsieyeMbIX npenaparoB Ha M3MEHEHHE MOKA3ATeIei KOPHEBoil cucTeMbl 03UMOI IIEHUITbI
(B ocenHe-BeceHHamii nepuox), 2019-2022 ¢.-x. rr.

Table 1

The influence of the studied preparations on the change in the indicators of the root system
of winter wheat (in the autumn-spring period), 2019-2022 harvest years

Buomacca kopueii Bo3aymHo-cyxasi macca KopHeii
Ipenapar 100 pacrenwuii (1) 100 pacrenwuii (1)
0CEHb BCCHA 0CEHb BECHA
KonTpoas 3,78 5,56 0,62 1,14
Oxobakxrep-Teppa 4,08 6,12 0,81 1,23
Anbdactam 5.81 7,32 1,10 1,50
ArpocTumyn 472 5.88 0,92 1,21
HCP,, 0,22 0,27 0,04 0,06
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Tabauya 2

Hunamuka cogepxanust N-NO, B cj10€e nousn1 00,3 M noJ 03HMOIi MIIEHNIEH B YCI0BHSIX ONLITA,
Mr/Kr mouBbI (2019-2022 ¢.-X. IT.)

Table 2

Dynamics of N-NO, content in the soil layer of 0—0.3 m under winter wheat under experimental
conditions, mg/kg soil (2019-2022 harvest years)

®asza Bereranuu
Ipenapar Aosa asornoi HAYAJI0 BeceHHeil
MOJAKOPMKH pereramn BBIX0] B TPYOKY KOJIOIIEHUE
KonTpoas 2.2 1.8 1.8
Oxobaktep-Teppa N 2.3 2,2 2.1
AnsdacTam 0 2.2 1,7 15
ArpocTuMyn 2.3 2.2 16
KonTpoas 2.2 54 1,9
Oxobaxtep-Teppa N 2,2 58 1.8
Anbpactum % 2.3 54 14
ArpocTuMyn 2.2 5.9 2.1
KonTpoas 2.3 6.3 1.8
Oxobaxtep-Teppa N 2,2 6.9 1.8
AnsdacTam 7 2.3 6,2 14
ArpocTuMyn 2.2 6.8 2.3

MUTATENIBHON Cpebl Uit pacTeHuii [S]. Bec-
HOW, HAa MOMEHT HayaJia BEreTalliu B TIOYBE
onpenensiercs nopsaka 2,3 mr/kr N-NO,, u
TaKOW YPOBEHb IMOKA3aTEJICH JJIsl BBILIEIO-
YeHHOro 4epHo3ema PecriyOnuku Apnbires.
Ha npotsikeHun BCeil BereTauuu JaHHBIN
MoKasarejib KOieOneTcss B 3aBUCHMOCTH OT
7103 BHOCUMBIX y0OpeHuit (Tad. 2).

Ecnu B Takon nepuoa MpOW3BECTH IMOA-
KOpMKy (mo3bl N, u N, ), To K Ha4any Bbl-
Xoma B TPyOKy KOJIMYECTBO HUTPATHOTO
a30Ta 3HAUUTEJBHO yBenmuuutcsi. B orcyT-
cTBue nonkopmku (N,) KOJIM4ECTBO a30Ta B
KOHTPOJIBHOM BAapUAHTE YMEHBIIMJIOCh Ha
0,4 MI/KT TIOUBBI, B BApUAHTAX, TJI€ HCTIONb30-
BaJics npenapat Ajnbdactum —Ha 0,5 mr/kr. B
OCTaJIBHBIX CJTyUasiX COMep KaHue a30Ta ObLIO
HEM3MEHHO. YBEJIUYEHUE TEMIIEPATyPbl BO3-
IyXa, a TAK)Ke OCAJIKH, BBIMIABIINE B 3TO Bpe-
Ms1, CITPOBOLIMPOBAJIH aKTUBHU3AIUIO MTPOLIEC-
COB KU3HENESITEIbBHOCTH MUKPOOPTaHU3MOB,
B pe3yJbTare 4Hero MpOH3OLLIO HeOOJbIIoe
nosbimenne koauuecTsa N-NO,, ncrnonb3o-
BAHHOE PACTEHUSIMH O3UMOM MIIIEHULIBI.
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Buecenue a30THON MOAKOPMKH B J103€
N, mO3BONISIET MOBBICUTH KONu4eCcTBO N-NO,
— 5,4-59 Mr/kr mo4Bbl. DTOT IOKa3aTejb
BBIIIE B OMbITAX C MPUMEHEHUEM MHKPO-
Oonoynodpenust Jxobakrep-Teppa u perys-
TOpa pocTa ArpoCTUMYJI. YBEIUUYECHHUE 103l
a30THOW MOAKOPMKH 10 N_ = JHOBOAUT pac-
CMaTpPUBAEMBbI MOKa3aTeNb 10 6,2—6,9 mr/
KT MMOuBbL. B BapuaHTax OH pacnpenessercs
AQHAJIOTMYHO BHECEHHOH MOAKOPMKE.

B mnocnenyromeMm KOIWYECTBO a3oTa
MJIAHOMEPHO yMeHbInaeTcs. ‘Tak, B Mepuoa
KOJIOLIEHUS, HE3aBHUCUMO OT TIOAKOPMKH,
CoImep)KaHUE BTOrO 3JIEMEHTAa ManaeT 1o
1,4-2,3 Mr/kr mouBbl. MUHHUMAJbHOE CO-
neprkaHue HaOIOAaIoCh MPHU HCMOJb30Ba-
Hun Anbpactuma — 1,4—1,5 MI/KT MOUBBHI,
Ha (oHEe TpUMEHEeHUs ATrpPOCTHUMYJA IO-
Kazaresb gocturan 2,1-2,3 Mr/kr nousbsl. B
MEPUOA KOJIOIIEHUSI OCHOBHOE KOJUYECTBO
JAHHOTO MUKPO3JIEMEHTa OCBAaMBAETCs pac-
TEHUEM, TTPOUCXOIUT ero Heu3OeKHbIH OT-
TOK 3 JINCTHEB, & KOJTMYECTBO a30Ta B IIOUBE
HeBenuko [11]. MoHUTOpUHT conepkaHUs
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Tabnuya 3

Conep:xanne PO, B ci10e moussr 0—0,3 M 01 03uMoii mmennneii B yCJIOBHAX ONBITA,
Mr/KT mouBbI (2019-2022 ¢.-x. IT.)

Table 3

The content of P O_ in the soil layer of 0—0.3 m under winter wheat under experimental conditions,
mg/kg soil (2019-2022 harvest years)

dasa pereranun

Ho3a azoTHoii -
IIpenapar HAYAJI0 BECCHHEI
MOAKOPMKH - BBIXOJ B TPYOKY KOJIOICHIE
KonTpons 48 43 40
Oxobakrep-Teppa N 49 46 42
AmbpacTam 0 47 42 40
ArpocTumyn 46 44 41
KonTpons 49 44 43
Okobakrep-Teppa 50 47 44
Anppactum Ny 46 42 41
ArpocTumyn 47 41 42
KonTpons 49 43 43
Oxobakrep-Teppa N 46 41 41
Anppactum 70 45 41 41
ArpocTumyn 50 46 46
Tabnuya 4

Copep:ranne K,O B coe mousn1 00,3 M o 03uMoii mmennneii B yCI0BHSIX ONbITA,
Mr/KT mouBbI (2019-2022 ¢.-x. IT.)

Table 4

The content of K O in the soil layer of 0—0.3 m under winter wheat under experimental conditions,
mg/kg of soil (2019-2022 harvest years)

Ho3za ®a3za Bereranuu
Ipenapar A30THOI HAYAJIO BeCeHmeii BLIXOA B
MOAKOPMKH BereTanun TPYORY RoJIomeHme
Kontpons 362 360 350
Oxobakrep-Teppa N 368 361 349
Ambpactum 0 378 376 351
Arpoctumyn 360 359 348
KoHnTpos 363 364 345
Oxobakrep-Teppa 368 370 342
Anbsdactum Neo 361 358 340
Arpoctumyn 360 361 342
KoHnTpos 366 360 346
Oxobakrep-Teppa N 362 364 345
AnbpacTum 7 360 356 342
Arpoctumyn 370 362 344
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Tabruya 5

Biusinne uccjieayeMbIX nmpenaparo Ha (opMMpPOBaHHE YJIEMEHTOB CTPYKTYPbI Ypo:Kast
o3uMoii mmenunbl, 2019-2022 c.-x. I

Table 5
The influence of the studied preparations on the formation of elements of the structure
of the winter wheat crop, 2019-2022 harvest years
IpoayK THBHbII Ko/muecrBo (m.) Macca (1)
Bapuanrt / [Ipenapar credaecToii KOJIOCKOB B | 3€peH B cl 1000
(mrr./n?) KoJI0ce KoJoce | Kojoca | 3epeH
KonTpoms 589,0 14,4 24,8 1,18 40,7
Oxobaxrep-Teppa 603,3 15,4 26,0 1,24 41,0
Anbdactam 6147 14,6 279 1,28 39.8
ATpocTHMY T 605.,0 15,3 27.3 1,28 40,7

NOABIDKHOTO (pocopa MpencTaByieH B Ta-
Onune 3.

Konuvectso P O, BappupoBano BeCh-
Ma HE3HAYUTEIbHO Ha MPOTSIKEHHUH MepH-
Ofla BEreTalli U OCTABAJIOCh B Mpeaesax
41-50 MI/KT MOYBBI — COTJIACHO OLIGHOYHOM
IIKaJie, 3TO CBUIAETEIbCTBYET O MOBBIIIEH-
HOM CONEP KaHUH.

IIpoBeneHHbIl aHAIN3 JaHHBIX, TOJY-
YEHHBIX B pPe3yJIbTaTe MOHHTOPUHIA CO-
nepxkanust K O, cBUAETENBCTBYET O TOM,
YTO KOJIMYECTBO JAHHOTO MHUKPO3JIEMEH-
Ta, COTJIACHO HCIOJb3yeMOW OLIEHOYHOH
IIKaJie, ONpPENesieTCs] KaK IOBBIIICHHOE
(Tabn. 4).

B pesynsrate wuccrnenoBaHus ycTa-
HOBJICHO, YTO MPHMEHEHHE HCCIEeIYEeMbIX
IpernapaToB He MPUBOAIIIO B OMBITaX K CY-
IIECTBEHHOMY HW3MEHEHUIO COAEpKaHUs
P,O, n K,O. Hcnonp3oBanue mnpenaparos
OkobakTep-Teppa (MukpoOuoynobpeHus),
AnbdacTuM U ArpoCcTUMYJ (XUMHUYECKOTO
U OHOJIOTUYECKOT0 PEryJsiTOpOB POCTa) HE
0Ka3aJio 0co0Oro BO3EHCTBHS HA TUHAMU-
Ky comep:kaHHsi OMOT€HHBIX 3JIEMEHTOB ITH-
TAHUS B TIOYBE.

B pamkax uccienoBaHMs ynajioch 10-
CTOBEPHO MOATBEPAUTH OJATOTBOPHOE BO3-
IefCTBUE PEryJNATOpPOB POCTa U MHKPO-
OnoynoOpeHus Mpu BhIPALTUBAHUN O3UMOMN
MIIEHULB HA 3JIEMEHTBI CTPYKTYpBI ypO-
Kasi 0e3 yuera BHOCHMBIX 103 a30THBIX
MOAKOPMOK (Tadut. 5).

I'ycTtota mponykTtuBHOro crebiectos
CIIOCOOHA 3HAYUTENBHO BapbUPOBaTh — B
nuanasoHe 150-800 KkONOCOHOCHBIX CTe-
Oneit Ha 1 M? TOCEBOB.

B onbiTe MakcuManibHasE MPOAYKTHUB-
HOCTh CTeOJIeCTOss OTMEYEeHAa B BapHAHTE
obOpaboTkn mpemaparom Anbpactum —
614,7 wt./m* (BbllIe KOHTPOJsS Ha 25,7 T/
m?, i Ha 4,2%). IIpu obOpaboTke npena-
parom Dxobakrep-Teppa NpPOAYKTUBHBIH
ctebsecroit coctaBua 603,3 mT./M? mpena-
patom Arpoctumyi — 605 wT./mM?, mpu mo-
Ka3aTeJie Ha KOHTPOJIBHOM BapuaHTe — 589,0
wr./M? (Hmke Ha 14,3 mt./m? (2,4%) u Ha
16,0 wrt./m? (2,6%) COOTBETCTBEHHO).

3HAUYMMBIA 3JIEMEHT CTPYKTYpPBI ypO-
’)kasg — MPONYKTHUBHOCTb KOJOCAa O3UMOM
MIIEHULBl. ba3uCHBIN MOKa3aTenb 3TOro
3JIEMEHTa — KOJHYECTBO KOJOCKOB B KO-
Joce, KOTOpOe 3akjaabiBaeTcs U Hopmu-
pyercs npexae apyrux. Ecnu Ha paHHuX
JTamnax pa3BUTHs CHOPMHUPOBAIOCH MEHbB-
e 3JIEMEHTOB, 3TO CIIOCOOHBI KOMITEHCH-
poBaTh 00pa30BaBIINECS MTO3KE JIEMEHTBI,
U B pe3yJibTaTe ypOokail CHU3UTCS He3Ha-
yutenapHo [12]. B mpoBemeHHOM oOmbITE
MaKCHUMaJIbHO€ YHCJIO KOJOCKOB B KOJOCE
OTMeYajoch B BapuHaHTaX C MPUMEHEHH-
eM mpemnaparos Jkobakrep-Teppa — 15,4
u Arpoctumyi — 15,3 mwTyk, Toraa kak Ha
KOHTpoJe 3adukcupoBano 14,4 mryk.

KonuuecTBo 3epeH B KOJIOCE 3aBUCUT
OT CJOXHUBIIMXCS Ha MOMEHT 3aKJaiKu
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BHENIHUX YCJIOBHH, a Takke oT ero nudde-
peHLMALU U YCIELIHOro LBeTeHus. JlaH-
HbII TOKa3aTelb BapbUpyeT B Ipenenax
26,0279 mtyk, npu 24,8 mWTyK Ha KOH-
Tpone. UcnonpzoBanue AnbpacTuMm maet
MOBBILIEHHE KOJUYECTBA 3€PEH B KOJIOCE Ha
1,3-1,9 . (4,7-6,8%).

Eme onguH 3HAaUMMBIA MOOKAa3aTeldb —
Macca 3epHa ¢ ogHoro kojoca. CpenHee 3Ha-
yeHue B onbiTe — 1,23 r. CornacHo noyyyes-
HBIM JaHHBIM, ITpH 00paboTKe mpenapaToM
Dxobaktep-Teppa MmokazaTesb COCTABISET
1,24 r — oTnMuMe OT KOHTPOJIBHOTO Bapu-
aHTa BechbMma HesHaunTenbHO (0,006 1). O6-
padotka AnbdpacTUMOM B ATPOCTUMYJIOM
nosbllaer maccy 3epHa Ha 0,10 r orHocu-
TenbHO KOHTPOoJIs (1,18 1).

BpINOSHEHHOCTh 3€pHA OMNpenesaeTCs
maccoil 1000 3epeH. DTOT mokaszarenb Ha-
NpAMYIO 3aBUCUT OT BHELIHUX YCJIOBUI
npu popMupoBaHUN U HaluBe 3epHa. B nc-
CIIeIOBAHMSIX YIOMSIHYTBIN MOKa3aTesb A0-
ctur cpeaHero 3HadeHust 40,5 . 3HAUMMBIX

pasnuYuil B BapuUaHTAaX OIMbITA HE OTMEYa-
JOCh. B KOHTPOJIBHOM BapHUaHTE MOKA3aTelb
cocraBun 40,7 T, B BapUaHTE C BHECEHHEM
Oxobaktep-Teppa — 41,0 1, Anphactum u
Arpoctumys — cooTBeTcTBEeHHO 39,8 1 40,7 1.

ITo pesynsratam aHaim3a ypoXKailHBIX
naHHBIX (Tabi. 6), UCTIONB30BAHUE B OIMBITE
CTUMYJTUPYIOLIUX MPEnapaToB obecneunBa-
eT mpubaBKy yposkas 3epHa O3UMOM MIIeHU-
bl B npenenax 0,5-0,75 1/ra B cpaBHEHUU
CO CpeoHUM 3HAYeHHEM B KOHTPOJBHOM
BapuanTe (6,01 1/ra). OOpaboTka ceMsiH u
MOCEBOB IpernapaTaMu BO BCEX BapUAHTAX
ombITa CnocoOCTBOBAIO  (HOPMUPOBAHUIO
yposKasi 3epHa O3UMON MINEHUI[bI BbIIIE 3HA-
YeHUH KOHTPOJISI. ATPOCTHMYJ — B Mpeae-
nax 6,62 1/ra, Jxobaxrep-Teppa — 6,5 T/ra,
Anbdpactum — 6,75 T/ra.

CornacHO TPOBENEHHBIM HCCIIENOBAHU-
SIM TIONTBEPKIEHO TOBBIMIEHHUE YyPOKAHHO-
CTH B pe3yJibTaTe MPUMEHEHUs MPenapaTos,
crumynupyromux pocT. CambiMm  3ddek-
THBHBIM WX HCIOJIb30BAaHUE OKa3ajoCh MpU

Tabnuya 6

YpokaiiHoCTh 3epHA 03MMOii MIEHHUIIHI B 3ABHCHMOCTH OT HCCIETyeMbIX (hakTopos (T/ra),
2019-2022 ¢.-X. IT.

Table 6

The yield of winter wheat grain depending on the studied factors (t/ha),
2019-2022 harvest years

Bapuant ¢ Bapuanr ¢ azor- Cpennss Cpennee no
MPenapaToM HOI1 MOIKOPMKOii YPO:xKAIHOCTD (paxropy (1/ra):
(baxTop A) (haxTop B) (t/ra) A B
N, 5,52 6,01
KouTtpons “© 5,98
N, 6,52
N, 5,97 6,50
Oxobakxrep-Teppa N, 6,45
N, 7.09
N, 6,32 6,75
Anppactum N, 6,79
N, 7.15
N, 6,13 6.62 5,95
ArpocTumyn N, 6,74 6,40
N, 6,98 6,85
HCP  1/ra 0,41 0.11 0,09
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00paboTke ceMsiH U TIOCEBOB Ha (poHe mon-
kopMku N_ . CpejiHee 3HAYEHUE yPOKAUHO-
cTu 1o mpemnaparam — 7,07 T/ra, 4TO BBIIIE
KOHTPOJIbHOTO 3HaueHust Ha 0,55 1/ra (7,83%).

B Bapumanrtax 6e3 momkopmok (N ) 06-
paboTKa CeMsiH MOAJEp’KHUBaJia YPOBEHb
ypokaiinoctu — 5,97, 6,32 u 6,13 1/ra (Jko-
baxtep-Teppa, Anbdactum u ArpocTumys
COOTBETCTBEHHO).

VYCTaHOBJIEHO, YTO BHOCHMBIE TIperna-
patel (pakTOop A) YBENIMYHMBAIN YpOXKaii-
HOCTB TreHuIsl B nipenesiax 0,45-0,80 T/ra
OTHOCHUTEJIBHO KOHTPOJIBHOTO BapUaHTA.
CymecTBeHHast mpubaBKa ypOXKaWHOCTU
3apuKcHpOBaHA B BapUAHTE C HCIIOJIb30Ba-
Huem Anbdpactuma Ha pone N, — 0,63 T/ra,
OOoJIbIIIe KOHTPOJILHOTO 3HAUeHust Ha 8,81%,
a B CPaBHEHUH C OCTAJIBHBIMU MpernapaTaMu
— Ha 0,57 1/ra (8,03%) Dxobakrep-Teppa u
IpU BHECEHUU Tpernapara ArpocTUMYJ —
0,46 1/ra (6,59%).

axmouenue. O0padboTKa CeMsTH O3MMOM
MIIEHULBI PEryJsATOpaMU pPOCTa PaCTEHHH
AnbdactiM, ArpocTUMYyNT MHKPOOHOYHO-
OpenreM JxodakTep-Teppa MOBBIIAET SHEP-
r'Uto npopactanus Ha 2,2-3,4% B CpaBHEHUU C
KOHTPOJIBHBIM BAPHAHTOM, TPOUCXOIUT 00pa-
30BaHUE JOMOTHHUTEIBHOTO YHCIA KOPELIKOB
—0,4 . Ha pactenue (8,9%), Bo3pacTaer BO3-
AyLIHO-Cyxasl Macca kopeukos — 0,10-0,46 ¢
¢ 25 pactenuii (37%), uro nocruraercs Ona-
rofapst OOJIBIIOMY KOJMYECTBY OTBETBIICHHN
U KOPHEBBIX BOJIOCKOB.

BeeneHne B TEXHOJNOTHIO HUCCIIE-
AYyEeMBIX TPEnapaToB OKa3bIBAET MOJIO-
JKUTEJIbHOE BO3ICHCTBHE HA CKOPOCTH
MOSIBJIGHHUS] BCXONOB U CHOCOOCTByeET

(bOpMHPOBAHHIO B OCEHHE-BECEHHHH Iie-
PUOI CHUJIBHOH KOpPHEBOH cucTeMbl. Pery-
JAATOPBI pocTta Anb(pacTuM, ArpocTUMYT
u Mukpodbuoynodpenune JxodakTep-Teppa
MO3BOJISIIOT AOOUTBCS 3HAYUTEIBHOTO TO-
BBIIIEHUSI YHCla MMOOEroB Ha PAaCTEHUSX
U TOJIOKUTENbHO BO3JEHCTBYIOT Ha yBe-
JUYeHHe TNPOAYKTUBHOW KYyCTHUCTOCTHU
O03UMOW mImeHunbsl — a0 1,67 mr./pacT.
B CpaBHEHUH C 1,5 mWT./pacT. B KOHTPOJIb-
HOM BapuaHTe (Oonbie Ha 4—11,3%).

CornacHo rosy Y4eHHbIM JaHHbBIM, B paH-
HUe (a3l BEreTauny Mpemnaparsl MOBJIHsI-
JIM U Ha BBICOTY O3UMON MINEHULIbI: OHA HA
1,0 cm Gobiiie KOHTPOJIBHOTO BapUAHTA MPU
ucronp3oBaHuu Jkodaktep-Teppa; Ha 1,3 u
2,5 cM IpH UCNOJIB30BAHUU COOTBETCTBEH-
HO AnbacTrma 1 ArpocTUMYyJIa.

Ob6paboTka Jxobakrep-Teppa nmaer
yBEJMUEHHE 4YHCJAa JUCTheB B (pa3y Be-
CEHHEro KyILeHHUs O3UMMOH MIIEHHUIbl — Ha
2,6 wt./pact. OoJblie, 4eM B KOHTPOJHLHOM
BapUaHTe, INpUMEHeHHe ArpocTUMyla U
AnbdacTiMa yBeNIHMUMBAET MOKA3aTelb Ha
1,0 u 3,6 mT./pact. COOTBETCTBEHHO.

Hcnonb3oBaHue peryisiTopoB pocTa
AnbdpactuM, ArpocTUMYJ BOAOPACTBO-
puMoro MHKpobnoynoOperust DxodakTep-
Teppa NpUBOAUT K yBENIUYEHUIO ypOXKaU-
HOCTHU O3MMOH MIIEHUIIbl U B BapHaHTaX C
BHECEHHEM a30THOW MONKOPMKHU H Oe3 Hee.
OnHako MakcUMaJbHbBIE YPOXKAH OTMEUEHbI
Ha (pOHE NMPUMEHEHHs] a30THOW MOAKOPMKHU
B no3e N ¢ mpemaparamu — OkobakTep-
Teppa (7,09 1/ra), Arpoctumyn (6,98 T/ra)
u Anbdactum (7,15 1/ra), TOrma Kak B KOH-
TPOJILHOM BapHaHTe — 6,52 T/ra.
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