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MOHTMOPWLJIOHUT KAK D®OEKTUBHBLIN CTUMYJISATOP PA3BUTUS
PACTEHUI1 B IIOYBE, 3ATPA3HEHHON METCYJIb®YPOH-METUJIOM!

© 2023 1.

H. 1. Ykanukos'*, A. B. Ilactyxos!,

B. A. Adyoukepos?, I'. C. Bocak?, A. Il. Dmaymkun?
! Buemumym snemenmoopeanuueckux coedunenusi um. A. H. Hecmesnoea PAH
119991, Mockea, yar. Basunosa, 28, Poccus
2 Beepoccuiickuil HayuHO-uccae008amensekuii UHCMUMYm gumonamonoeuu
143050, p.n. Boavuiue Bsazemot, Mockosckas 06a., ya. Hncmumym, éaad. 5, Poccus
*E-mail: nik-chkan@yandex.ru

IMocrynuna B pegakuuio 02.09.2022 r.
IMocne nopa6otku 23.09.2022 1.
I[Mpunsra xk nyomukaunu 14.10.2022 1.

B HacTtosmiee BpeMst IMpoKoe MpUMeHEeHNEe TepOUIIMA0B B CEIbCKOM XO3SIMCTBE CO3MaeT CEPhEe3HYIO MPO-
O1eMy IajIbHEMIIero NCIoJIb30BaHUS 3arPSI3HEHHBIX ITOYB JIJ1sI BBIpAIIMBAHUS PA3JTMYHBIX TUTIOB PACTEHMIA
CEBbCKOXO3IMCTBEHHOTO Ha3HaueHUs. Pa3BuBasi MccienoBaHusl allOMOCUIIMKATOB, KaK JeTOKCMKAHTOB
OCTaTKOB repOUIIMIOB, COAEPXKAIIMXCS B IOYBE, B HACTOSILLEH paboTe U3yuyeHO BIUSTHUE MOHTMOPUIJIOHU -
ta K-10 (MPT) Ha BereTupymolue pacTeHus spoBOro parca u KyKypy3bl. [lokazaHo, yto BHeceHue MPT
B MOYBY Mepell MOCEBOM B HEBBICOKUX [103aX OKa3bIBAJIO MOIIHOE CTUMYJIMPYIOLLINE AeiiCTBUE HA pa3BUTHE
pacTeHuit, KaK B MPUCYTCTBUM B ITOYBE OCTATKOB METCYIb(PYPOH-METUIIA, TaK U B OTCYTCTBUM repoMLIMIA
B nmouBe. [o3bl mpuMmeHeHHoro MPT cocrapisiiu Bcero 100—200 Kr/ra, 4To cO31aBajio MEPCIIEKTUBY TN -
POKOTO TTPUMEHEHUsI MOHTMOPUJUIOHUTOBBIX (OEHTOHUTOBBIX) IIMH B PACTEHNEBOICTBE.

Karouesvie crosa: cynbOHWIMOUEBUHDBI, TOUBBI, (DUTOTOKCUYHOCTH, MOHTMOPWJIOHUTHI, SIpPOBOi1 paric,

KyKypy3a.
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BBEAEHUE

Cucrematuueckasi pa3paboTKa HOBBIX METOIOB
3aIIUTHl IIOCEBOB OT OCTATKOB IepOMIIMIOB B IIOYBE
[1—4] no3BoaMIa HAWTU EPCIIEKTUBHBINM CITOCOO 3a-
IIUTHI IIOCEBOB OT OCTAaTKOB IepOMIIUIOB CYJIb(po-
HIWJIMOYEBUHOBOIO psiga (MeTcyab(PypOoH-MeTusa),
OCHOBaHHHKINM Ha 3a0J1aroBpeMEHHOM BHECEHUM IIe-
pel MOCEBOM B 3arpsiI3HEHHYIO (PUTOTOKCHMKAHTOM
MmouBy HeBbICOKUX 103 (100—250 kr/ra) mneonauta
(mpupomHoro kimHontuiaoauTa mapku LI1C) [3, 4].
DKCITO3UIMS LIEOJINTA B [IOYBE B TEUCHUE 6 HElI TTepel
IMOCEBOM IO3BOJIsIa He TOJIBKO CHATh 25—30% yrHe-
TEHUSI pacTEHUI SPOBOTO parica, HO U TOOUTHCS Cy-
IIECTBEHHOTO YBEJIIMYCHMUSI MACChl TECT-pPaCTCHUIA.
OueBUIHBIM HEIOCTAaTKOM 3TOr0 METOJA SIBJISIETCS
HeoOXOAUMOCTh 3a0JIarOBPEMEHHOTO BHECECHHS 1IE0-
JIMTa B IOYBY Iepel moceBoM. B HacToseit padore,
IIPOJOJIKAasl UCCIIENOBAaHUST aJTIOMOCUJIMKATOB, ObLIN
JIOCTUTHYTHI IIPEBOCXOIHBIE PEe3YyIbTaThl IIPU BHECE-
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HUM [ETOKCUKAHTA HEIIOCPENCTBEHHO Iepeln moce-
BOM. 1711 3TOr0 MCHOJIb30BaI HEBBICOKHE MO3bI aK-
TUBHUPOBAHHOTO MOHTMOopuiionuTa K-10.

Montmopwionut (MPT) — mImMHMCTBIA MaTe-
puai, OTHOCSAIIUICS K noakiaccy hUIOCUIMKATOB,
K Tpynmne cMeKTUTOB. [1aBHOIT 0COOEHHOCTHIO MOHT-
MOPUJIJIOHUTA, OOYCJIOBJIEHHOM CTPOEHUEM €T0 KpU-
CTAJNIMYECKOMN PeIeTKH, SIBIASIETCS CIOCOOHOCTh K
aacopOoLMU pa3UYHbIX MOHOB (B OCHOBHOM KaTHO-
HOB), a TakKke K MOHHOMY oOMeHy. Hamuuue uzo-
MOPMHBIX 3aMeIleHUIi, OTPOMHasl yAeJibHasi MOBEepX-
HoCTb (10 600—800 M?/T) 1 JIETKOCTH TPOHUKHOBEHUS
MOHOB B MEXIIAKETHOE MPOCTPAHCTBO O0ECIEYMBaAET
3HAYUTEJIbHYIO EMKOCTh KATUOHHOTO OOMEHa MOHT-
MOpWJUIOHUTA [5]. MOHTMOPWUJIOHUT SIBSIETCST Ofl-
HUM U3 TTOPO1000pa3yoIINX MUHEPATOB OCEHTOHU-
TOBBIX INIMH, KOTOPbIE PACIIONOXKEHBI [T0 BCEMY MUDY.
B Poccuu B Hacrosiee BpeMsl pa3padaTbIBaIOTCS:
MECTOPOXJIEHUE MOHTMOPUJIJIOHUTOBBIX MIUH [ap-
nerex (KabapauHo-bankapus), 3pIpssHCKOE MECTO-
poxneHnue OeHTOHUTOB (Ypaia), MeCTOpOXIEHHUE
oenTonuToB “10-i1 Xyrtop” (Xakacus). MoHTMOpPWII-
JIOHUT — LIEHHOE MOJIE3HOe UCKOMaeMoe C aIcopOIIu-
OHHBIM U OMBUISIIOIIMM CBOMCTBaMHU, KOTOPHIE C J1aB-
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Taomuna 1. Biussaue montMopwuionuta (MPT) Ha poct TecT-pacteHuit parica copra PaTHUK 1pu mpruMeHEHUU repou-

unna (JIMK BHUN®, 2022 1.)

Buecenwne B mouBy repoununa 3unrep, CII1 —14.02.2022 1.
Bnecenue MPT —15.02.2022r.
IToceB TeCT-KyIbTYPhI —16.02.2022 1.
Yyer — 14.03.2022 1.
HanzemHast Mmacca TecT-pacTeHuid, T HN3meHeHne
Bapuat Jlo3a amroMo- Jlo3a repouimaoa HOBTOPHOCTH Haa3eMHOI MaCfJLI
cunmkara, kr/ra | 3unrep, CIl r/ra cpentee | TECT-pacTeHMiA,
1 2 3 4 5 % K KOHTPOITIO
MPT 100 - 87 |83|67|82] 83 8.0 +77.8
0.4 48 | 56 |49 | 5.7 | 44 5.1 +13.3
200 — 8164|7169 |84 7.4 +64.4
0.4 80| 51|68 | 68|75 6.8 +51.1
3unrep, CI1 — 0.4 32 1261|129 |28 3.0 2.9 —35.6
KoHtpoib 6e3 — — 45|43 (45|43 |47 4.5 0.0
MPT u repourmaa
HCPys 1.0

Taomuna 2. Bnusinue MontMopuuionuTa (MPT) B cycieH3MOHHOM (popMe Ha TecT-pacTeHUst KyKypy3bl copra @eHoOMeH
(mpotpasieHHble ceMeHa) (IMK ®TBHY BHUU D, 2022 r.)

BHecenue B mouBy repouiiiaa 3unrep, CII1 — 14.04.2022 .
Buecenne MPT —15.04.2022 1.
IToceB TeCT-KyJIbTYPbI —16.04.2022 1.
Yuer —04.05.2022 .
HanzemHas macca tect-pacreHuii, r | U3MeHeHue Haf-
Jlo3a anomMo- Jlo3a repounuaa 3€6MHOI MacChl
BapuaHTt IMOBTOPHOCTH .
cunukara, kr/ra | 3unrep, CIl r/ra cpemusis | TeCT-pacTeHmii, %
1 2 3 4 5 K KOHTPOJIIO
MPT 100 — 48 | 83 53|64 |54 6.0 +66.7
2.0 67|76 | 63|79 /|69 7.1 +97.2
200 — 56 | 57 |48 |52 |50 5.3 +47.2
2.0 5975|159 |68 74 6.7 +86.1
3unrep, CII1 - 2.0 31 |32 (30]29 |24 2.9 —19.4
Kontposb 6e3 - — 43 32| 30| 36| 4.1 3.6 0.0
MPT u repourna

HYX IOp aKTUBHO MICIONB3YIOT IIogu. B cebckoM xo-
3g91cTBEe OEHTOHUT 3P(PEKTUBEH IIPU TTPON3BOACTBE
KOMOMKOPMOB, B KayeCTBE ITOACTWJIKU IJIsI KUBOT-
HBIX U IS MEJIMOPAIIUN TTOYBBI. ATPOXUMUYECKUM
pe3yabTaTOM B3aMMOACICTBUS OCHTOHUTA C ITOYBOM
SIBJISIETCSI ONTUMM3ALIMS €€ IIMTAaTEeIbHOrO peXuma u
YBeJIMYEHNE YPOXKAMHOCTH OCHOBHBIX CEJIbCKOXO-
39MCTBEHHBIX KYJIBLTYp [6]. Hanpumep, onTuManbHast
JI03a BHECEHUSI OCHTOHWTA IIOJ O3UMYIO ITIICHUILY
cocraBisger 7.5 T/ra. Takas oO6paboTka IMPpUBOOUT K

yBeJIMYEHUIO ypoxKkaitHocTy Ha 15.1% [7]. d1st noBBI-
LIEHUS] YPOXKXAMHOCTU MOICOIHeYHMKA Ha 21.7% Tpe-
6oBajach n1o3a 6eHToHuTa 10 T/ra [8]. Takum o6pa-
30M, 3(OEKTUBHOCTb TIPUMEHEHUST GEHTOHUTOBBIX
(MOHTMOPWUIOHUTOBBIX) IJIMH B pacTEHUEBOJICTBE
MMPOAEMOHCTPUPOBAHA JIJIS €T0 BEICOKUX 103. X035~
CTBEHHOE 3HayeHME TaKOIO CII0C00a yBEIUYCHUS
ypoXasl CYLIECTBEHHO CHIKAETCS 32 cUeT MPOLeayp,
CBSI3aHHBIX C TPAHCIOPTHUPOBKON M BHECEHUEM B
MOYBY TaKOTrO KOJIMYECTBA OEHTOHUTOBOM IJIMHHI.

ATPOXUMUA

Nes 2023



MOHTMOPUJUJIOHUT KAK D®PEKTUBHBIN CTUMVYJIATOP PA3BUTHSA PACTEHUI 43

Macca TecT-pacTeHuii, T
8 —

7L

100 | 200
MPT (xr/ra)

PAIIC

—/ MPT === MPT +
3unrep, CI1

Kontponn
6e3 MPT u repounnna

200

100 |
MPT (kr/ra)
KYKVYPY3A

e e » 3yHrep, CI1T
no3a Ha parce — 0.4 r/ra
J103a Ha KyKypy3e — 2.0 r/ra

Puc. 1. BnusgHue aktuBupoBaHHoro MmoHTMopuutonuTa (MPT) Ha Mmaccy pacTeHuit parica U KyKypy3bl B TPUCYTCTBUU repOou-

Maa u 6e3 Hero.

CBeligHUsI 0 BO3MOXHOCTU JI€TOKCHMKALIMM MOHTMO-
PWLIOHUTOM TI0YB, 3arpsi3HEHHbIX TepOMLIMIAMU OT-
cyTcTBYIOT. Lleab paboThl — nccnenoBaHue 3deKTUB-
HOCTU MOHTMOPWUIOHHUTA KaK CTUMYJISITOpA Pa3BUTHS
pacTeHUii B TTOYBE, 3arpsI3HEHHON METCYTbMDYpOH-Me-
THJIOM.

METOINKA NCCIIEAOBAHUA

Jnsa onpeneneHnst 3pGEKTUBHOCTH TPUMEHEHUS
HEBBICOKHMX KOJMYECTB MOHTMopuioHuTta (MPT)
ISl pellleHUs] TIOCTAaBJICHHBIX 3a1a4 JACTOKCUKAIIU
MOYB, COAEPXKAIIUX OCTATKU CYTh(POHUIMOUYEBUHOBBIX
repOUIIMAOB, MPOBENESHBI SKCIIEPYMEHTHI Ha BETETUPY-
IOIIMX PACTeHUSIX SPOBOTO parica U KyKypysbl. [Ipu
5TOM UCIOJIb30BaH MOHTMOPWIITOHUT K-10 (Aldrich).

JlepHOBO-TTOA30JIMCTYIO TIOYBY OOpadaThIBaIM C
IMOMOIIBIO J1a00PaTOPHOTO OIMPBLICKUBATENST TepOr-
muaoMm 3unrep, CIT (comepXUT B Ka4yeCcTBe AEHCTBY-
fouiero Bemectsa 60% MeTcynbdypoH-MeTHIa) B 10-
3e 0.4 r/ra ans Tect-pacteHuit parca u 2.0 r/ra — mis
TeCT-pacTeHMIt KyKypy3bl. 3aTeM uepe3 1 cyT B o6pa-
6OTaHHYIO TepOULIMIOM IIOYBY BHOCWJIM CYCIICH-
3110 MOHTMOPWIIOHUTA B Bome B mo3e 100 xr/ra
nnn 200 kr/ra. B kauecTBe KOHTPOJISI UCTIOJIb30Ba-
JIM YUCTYIO TIOYBY WJIV TTOYBY C BHECEHHBIM B Hee
repounuaom (3unrep, CII) (tabna. 1, 2). ITouBy
pacrnpenensiu B Ba3OHBI BMeCTMMOCTBIO 600 r u
MPOBOAMIN TOceB TecT-pacteHuil. IToBTOpHOCTH
OIbITA MATUKPATHAS.

ATPOXUMHUA  Ne5 2023

BreIpamnBaHue TeCT-pacTeHU OCYIIECTBIISIIIA B
KOHTPOJIUPYEMBIX YCIOBUSIX JabopaTOpPUM MCKYC-
crBeHHoro kiaumara (JIMK) ¢pupmer ”dety” (OPI)
Bo BcepoccuiickoM HayYHO-MCCIIEIOBATEIbCKOM
nHctutyTe dutonaronoruu (BHUUD): npu Binaxk-
HOCTH Bo3ayxa B kKamepe 70%, IIUTEIbHOCTH THSI
16 4, Houn — 8 4, ocBelleHHOCTU JHeM 20 ThIC. JIK,
TeMmIteparype Bo3myxa mgHeM 25°C, Houblo — 16°C;
BJIAXXHOCTh MOYBBI MOAAEpXUBaIU Ha ypoBHe 60%
I1B nyteMm exXemHEBHOTO ITOJIMBA KaXKI0TO BereTalu-
OHHOTIO cOCyda BOOONPOBOTHOM 00€CCOJIEHHOI BO-
noit. Yepes 18—26 cyT Haa3eMHYIO Maccy TeCT-pacTe-
HMI B3BEILIWBAJIN.

PE3VJIBTATBI 1 UX OBCYXIEHHUE

Pesynbrarhl 3KCniepyMeHTa MO M3YYSHUIO BJIUSI-
Huss MPT Ha pa3BuTHe pacTeHMII SIpOBOro parica B
MIPUCYTCTBUM TepOuInaa 1 6e3 HEero mpeacTaBieHbI B
ta6a. 1. IIpu atom MPT npumensiau B 2-x mo3ax 100
u 200 kr/ra, KaK B NpUCYTCTBUM repOULMaa, Tak U
6e3 Hero.

AHanmu3 JaHHBIX, TIPEACTaBISHHBIX B Ta0JI. 1, 10-
Ka3zaJj, yTo BHeceHue B mouBy MPT nepen moceBom B
no3ax 100 u 200 Kr/ra MpuBOAUIIO HE TOJBKO K TOJ-
HOI HelTpanu3alun (PUTOTOKCUYECKOTO ACHCTBUS
repouinaa, KOTopoe cocTaBlstio 35.6%, HO U K CTH-
MYJISILIMK pOcTa pacTeHuii panca (no 50% 1o macce B
CpaBHEHUM C KOHTpOJIeM 0e3 BHECEHUS repOnmuma).
B cinygae BeIpamieHHBIX Ha YMCTOM (HE 3arpsi3HEH-
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HOM repOunumaMun) nouBe pacteHuii BHeceHue MPT
MMPUBOAWJIO K YBEJIMUCHUIO HAA3EMHOI YacTU pacTe-
Huii Ha 64—78%, T.e. HaOGIIOIAIN MOIIIHOE POCTCTH-
MYJIMPYIOILIEE IEHCTBUE.

Apyroii mpumep CTUMYIUPYIOWIETO ACUCTBUS
MPT Ha pacTeHUS TTPOAESMOHCTPUPOBAT SKCIIECPH-
MEHT Ha KyKypy3e (TabJ. 2) B YCIOBUSIX, aHAIOTHUY-
HBIX IPUBEIECHHBIM BBIIIE 1JIs1 parica.

B 3TOM Cciiyyae yBenuMueHUe Macchl paCTEHUIA CO-
craBwio noutu 100% Ha poHe MpUMEHEHUS Tepou-
111713, KOTOPOE MPUBOAMIIO K IMOJAABICHUIO PACTEHUMN
Ha 19.4% B otcyrctBuu MPT. IlonydeHHbIe TaHHBIE
JUTST parica U KyKypy3bl CXeMaTUYHO TPEACTaBJICHBI
Ha puc. 1.

CrnenyeT OTMETUTh UYpe3BblYaitHO HU3KYIO 3(hdek-
tuBHY10 103y MPT (100—200 Kr/Ta), 4TO OTKpHIBAET
HOBBIE BO3MOXXHOCTH IpEoNojieHUs] (UTOTOKCUYE-
cKoro 3¢ deKkTa ocTaTKOB repOUIIMAOB B MOUBE.

SAKJITOYEHHME

Takum o6pa3oM, IIPOAESMOHCTPHUPOBAHA CTUMY-
JIMpylolIasi aKkTUBHOCTh HU3KUX 103 MOHTMOPUJLIIO-
Huta K-10 B ripoliecce BereTaliuu pacTeHU SpOBOTro
parca U KyKypy3bl. OTOT 3(pdeKT B MOJTHOU Mepe
MPOSIBJISUICS B IPUCYTCTBUM (PUTOTOKCUYHBIX OCTAT-
KOB Cylnb(OHMJIMOUYEBUH B mouBe. [IpakTtuyeckast
peanmu3anus 3TUX MCCIeOOBaHMII OymeT CBsI3aHA C
JaJbHEUIMM M3YyYeHHEM BIMSHUS Pas3IMIHBIX TH-
OB OEHTOHUTOBBIX IJIMH Ha pa3BUTHE PACTCHUIA.

CIIMCOK JIMTEPATYPbI

1. Yxanuxoe H./I., Cnupudonos 10.4., Xarukoe C.C., My-
sapapoe A.M. Tlytm cHuxXeHUsT (UTOTOKCUYHOCTHU

OCTAaTKOB CY/JIb(MOHUIMOUYEBMH B IOYBE C IOMOIIBIO
anTuaoToB // Arpoxumusi. 2020. Ne 5. C. 103—113.
https://doi.org/10.31857/S0002188120050063

. Cnupudonos F0.4., Uxanukoe H.J., Ilacmyxoeé A.B.,

Hnoun M.M. (ma.) BiusHue 1IeOJIMTOB Ha pa3sBUTHE
SIPOBOTO parica B MPUCYTCTBUM OCTATKOB METCYJIb(DY-
poH-Metuiaa // Arpoxumus. 2021. Ne 10. C. 81—88.
https://doi.org/10.31857/S000218812110015X

. Cnupudonoe F0.4., Uxanuxoe H.J., Ilacmyxoe A.B.,

Abybukepoe B.A., Havun M.M., Cnupudonosa H. I0O. 3a-
LLIATa SIPOBOTO parica oT GUTOTOKCUYECKOTO AeCTBUS
OCTaTKOB MeTCYTh(yPOH-METHIIA C TIOMOIIBIO 1IE0TH -
ToB // Arpoxumust. 2022. Ne 4. C. 40—45.
https://doi.org/10.31857/S0002188122040123

. Yxanuxoe H.J., Cnupudonos FO.5. Crioco6 neTokcu-

Kaliun I104B, 3arpsA3HCHHBIX rep6I/IL[I/I,Z[aMI/II [1ar.
2759603, P® // B.W. 16.11.2021. Ne 32.

. Montmorillonite Clay, IntechOpen 2021 Ed. F. Uddin.

https://doi.org/10.57772 /intechopen.92926

. Kozao6 B.B., Kyaukosa A.X., Ypomosa H.II. Bnusinue

BBICOKOKPEMHUCTBIX MOPOX (IMaTOMUTA, LIEOTUTA U
OEHTOHUTOBOI NIMHbBI) HA aKTUBHOCTb OJIUTOTPO(HO-
TO M aBTOXPOHHOTO TMyja IePHOBO-TIOA30JIMCTOMN
nouBsl // bion. [Tous. uH-ta um. B.B. JlokyuyaeBa.
2019. Ne 96. C. 86—112.

https://doi.org/10.19047 /0136-1694-2019-96-86-112

. Aeagonoe E.B., l[vieankos A.B., Typuun B.B., Ipoma-

ko6 A.A. IlpuMmeHeHMe OEHTOHMTOBOM IJIMHBI TIOZ
03MMYIO MIIEHUILy Ha TeMHO-KallTaHOBOM mouBe //
ArpoxuM. BecTH. 2013 Ne 3. C. 22—-24.

. Ipomaroe A.A., Cxypamoe H.C., lopsauee B.Il. Dbdek-

TUBHOCTb TIPUMEHEHUsT OEHTOHUTOBOI TJIWMHBI U
MUHEpaJbHBIX YNOOpEHUI TOMa MOJACOJHEUYHUK Ha
yepHo3eMme 1okHoM // HayuH. xypH. KyoI'AY. 2012.
Ne 84(10). C. 1-10.

Montmorillonite as an Effective Stimulator of Plant Development
in Soil Contaminated with Metsulfuron-Methyl
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Currently, the widespread use of herbicides in agriculture creates a serious problem of further use of contam-
inated soils for growing various types of agricultural plants. Developing the research of aluminosilicates as de-
toxicants of herbicide residues contained in the soil, the effect of montmorillonite K-10 (MRT) on vegetative
plants of spring rape and corn is studied in this work. It was shown that the introduction of MRT into the soil
before sowing in low doses had a powerful stimulating effect on plant development, both in the presence of
methsulfuron-methyl residues in the soil and in the absence of herbicide in the soil. The doses of the applied
MRT were only 100—200 kg/ha, which created the prospect of widespread use of montmorillonite (benton-

ite) clays in crop production.

Key words: sulfonylureas, soils, phytotoxicity, montmorillonites, spring rape, corn,
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