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B TpexsieTHUX MUKPOIIOJIEBBIX OMbITaX Ha A€PHOBO-TTOA30MCTOM JIETKOCYIIIMHUCTOM MTOYBE U3yUeHO BV~
STHUE MEeJTMOPATUBHBIX 103 (3, 6 1 12 T/Ta) KpeMHUCTHIX ITOPOI (IMaTOMUTA, [IEOJIMTa U GEHTOHUTOBOM IITH -
HbI) Ha OCHOBHBIE arpOXMMMYECKHE CBOMCTBA IMMOYBBI U TPOAYKTUBHOCTD KYJIBTYD B 36pHOBOM 3BEHE CEBO-
060poTa IIeHNIIa 03UMasi—sTIMEHb IPOBOM—TOPOX MOoceBHOM. Cpelr MPOYMX MOJIOKUTETbHBIX 3D deK-
TOB YCTAaHOBJIEHO CYIIIECTBEHHOE NEMCTBUE AMATOMUTA B CHUXXEHUM KOHIEHTpalluu OOMEHHBIX (hopm
amomMuHus B nousBe (Ha 0.11 mr-sks/100 1), MOBBILIEHUN conepkKaHUSI OOMEHHBIX (POpPM MarHus (Ha
0.33 Mr-k8/100 1) 1 hocdaroB mouBeHHOTO pacTBopa (Ha 225%). Ha ¢hoHe BIUsSIHUS 1MaTOMOBO# TTOPOJIbI
SYMEHD JaBajl HAauOOJIbIIYIO IPUOABKY ypoxKaitHoCTH 3epHa (Ha 38%) u cosomsl (Ha 29%). Hauboitee cy-
IIECTBEHHOE BIMSIHUE 1I€0JIMTA BBISIBJIEHO B CHUKEHU U aKTyaIbHOM, OOMEHHOM Y TUIPOJIMTUYECKOMN KHC-
JIOTHOCTU NouBkI (cHUXeHue Ha 1.11, 0.48 en. pH u Ha 0.33 mr-3kB/100 1), a TaKKe KOHILIEHTpAllM OOMEH-
HBIX coeAHeHU Kanblus (yBenndeHue Ha 17.7 Mr-akB/100 ), maraus (Ha 12.0 mr-sk8/100 r) u kanust (Ha
46%). BHeceHe 1IeOJIMTOBOI MMOPOIBLI CITOCOOCTBOBAJIO HAaMOOJIbIIIEH TTpUbaBKe YpOXKaifHOCTH 3epHa (Ha
32%) u conombl (Ha 23%) stameHsi. MaKCHMaJIbHO 3HAYMMOE BIMSIHIE OEHTOHUTOBOM NIMHBI YCTAHOBJIEHO
Ha MoKa3aTeJii aKTyaJIbHOM KUCIOTHOCTH MOYBHI (MX cHIXeHue Ha 0.65 en. pH), comepkaHust 0GMEHHOTO
amoMuHus (ymeHbiieHue Ha 0.19 mr-sks/100 r) u docdartoB rnouBeHHOro pactBopa (yBeJIWYEHUE Ha
175%). BHeceHuMe TIIMHBI CITOCOOGCTBOBAIO (hOPMHUPOBAHUIO HAMOOJbIIENH MPUOABKU YPOXKANHOCTH 3epHa

(Ha 33%) u conombl (Ha 19%) ropoxa MOCEBHOTO.

Karoueswie cro6a: nMaTOMUT, LIEOJUT, OEHTOHUTOBAS INIMHA, IEPHOBO-MON30JUCTasl MOYBa, MOKa3aTelu
KHUCJIOTHO-OCHOBHOI'O COCTOSIHUSI ITOUBBI, aTPOXMMHUYECKIE CBOMCTBA, O3UMas MIIEHUIIA, STUYMEHD SIPOBOIi,

ropox MOCEBHOM, YPOXANHOCTb.
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BBEIAEHME

ConepxaHue B ITOYBaX IMOABUKHBIX COSTMHEHUMN
asoTa, pocdopa, Kanust U MUKPOIJIEMEHTOB, a TAKXKe
COCTOSIHHE KUCJIOTHOCTH M KUCJIOTHO-OCHOBHOI Oy-
¢epHOCTH OTHOCSITCS K XapaKTepUCTUKaM, SIBJISTIO-
IIMMCSI OMHUMHU U3 MIPUOPUTETHHIX B OMNpeleIeHUN
HE TONBKO YPOBHS 3((MOEKTHUBHOIO IJIOIOPOIUST W
OKYJIBTYPEHHOCTH ITOYB, HO U B IIEJIOM arpO3KOJI0T M-
YeCKOi YCTOMYMBOCTU TMOYBEHHOIO MOKPOBA CEJb-
CKOXO3SCTBEHHBIX TeppuTOopuii [1—6]. [ToHumanue
3HAYMMOCTH XUMUYECKOM POJIM IPYTOro dJIeMeHTa —
KPEMHUS UISI €CTECTBEHHBIX M arpo(UTOILIEHO30B
TOJILKO CPaBHUTEIbHO HEAABHO MPUBEJIO K €ro OIIpe-

22

JIEJICHUIO B KaUeCTBE MaKpo3JieMeHTa MUTaHUS pac-
TUTEIBHOIO OpTaHM3Ma, a €ro KOMILJIEKCOB C BHYT-
PUKJIECTOYHBIMU OPraHUYECKUMU COCTUHEHUSIMU — B
Ka4yeCcTBE KOMIIOHEHTOB, OOeCIeUnBaIOIIMX 3alIUT-
HYI0 (PYHKILIUIO PACTEHU OT HEOJIaroNpUsITHBIX (PaK-
TOpOB arposkorona [7—13].

CuuTtaeTcsd NMPU3HAHHBIM, YTO YXe IJIMTEIbHOE
BpeMsI IEPHOBO-TIOA30JUCTHIE TTOYBbI HeuepHo3eM-
Hoii monockl Poccun, Kak ogHu 13 Hanbosee BOBJIe-
YEHHBIX B CEJIbCKOXO3SIMCTBEHHOE ITPON3BOICTBO
pacTeHUEBOMYECKON MPOAYKIIUM, XapaKTePU3YIOTCS
aKTWBHOM XMMWYecKou merpamauueit [14—17]. Usz-
OBITOYHBII BLIHOC 3JIEMEHTOB MUTAHUS U SIBHBIN HE-



BIUAHUE JTUATOMUTA, HEOJIUTA U BEHTOHUTOBOW TJIMHBI 23

JIOCTAaTOK B O0OECIEYEHHOCTU TOJIE OpraHM4YeCKU-
MU, MHUHEPAJbHBIMU yOOOPEHUSIMU U CPEACTBAMU
XUMUUYECKON MeJMOopaly OTpaXkaloTcs Ha oO0IeM
COCTOSTHUM TUIOOOPOAUS TIOYB, UX BOOJHOM PEKUME,
YPOBHE TYMYCHUPOBAHHOCTU WM OCTPYKTYPESHHOCTU
[18—23]. IIpu s3TOoM m3BecTHO [24—27], UTO TIpU Ta-
KHX YCJIOBUSIX B TIEPBYIO OYepeab MOBBILIAETCS KUC-
JIOTHOCTb MOYBBI ITAXOTHOTO TOPU30HTA, YTO eIl aK-
THUBHEE YCYTyOJIsIET COCTOSIHUE TIOYBOOOUTAIOIINX
MUKPOOMOLIECHO30B M MPOU3PACTAIOIINX arpoGuTo-
eHOo30B [28—32].

PaznuuHoro reHesuca Mopoabl, OTIMYAIOIINECS
MOBBIIIEHHBIM COAEPXaHUEM HEOKPUCTAIIIIU30BaH-
Horo (aMmop(HOT0) KpeMHe3eMa, yBEpEHHO BOIILIM B
MPaKTUKY PETMOHATBHOM XUMUYECKO MEJTMOpALluN
naxoTHBIX ouyB [33—37]. UcciaenoBannst B pa3HBIX
MOYBEHHO-KJIMMAaTUUEeCKUX 30HaX Poccuu u compe-
JIeTbHBIX CTpaH IToKa3kIiBaioT [38—50], yTto mx mpu-
MEHEHME KaK B CHIPOMOJIOTOM BHUJIE, TaK U B hopme
pasINYHBLIX MoaudUKaLuili (B TOM YUCIIE C MUHE-
pPaIbHBIMU YIOOPEHUSIMU, CTUMYISITOPAMU POCTa U
OpraHMYeCKMMHU BellleCTBAMM) AKTUBHO CHOCO0-
CTBYIOT YJIYUYIIIEHUIO HE TOJBKO IMILEBOrO pexXuma
MOYB, HO ¥ ONTUMMU3ALIMK KUCIOTHO-OCHOBHOTO 6a-
naHca. [IpyynHOM TOMY SIBASIETCS XUMHWYECKUIA CO-
CTaB IIOPOJ, KOTOPKI XapaKTepu3yeTcs ITOBBIIIECH-
HBIM COIepXaHUWeM IOCTYITHBIX IS pacTeHHWid u
BHYTPUIIOYBEHHOTO TpeBpalleHUsT TTOABMUXKXHBIX CO-
eIWHEHUIl KpEeMHHUSI, a TaKXKe BBICOKMMM KOHIIEH-
TpausIMU OOMEHHBIX (pOpM KajbliMsl, MarHusI, a B
HEKOTOPHBIX CIIydasix elle 1 HaTpus. KpoMe Toro, BbI-
COKasl MOHOOOMEeHHas cujia U COpPOLMOHHAS aK-
TUBHOCTbh MUHEPAJIOB, BXOASIIMX B COCTaB JaHHbBIX
MOPOJI, MOXET 06eceunBaTh OTHOCUTEIILHOE MPU-
pallieHre 0OMEeHHOIT eMKOCTH U OydepHOil crmoco6-
HOCTHU MEJINOPUPYEMBIX IToUB [38, 51—54].

B 11e;10M Ha HACTOSIIIIT MOMEHT OITpeneIeHO, YTO
BBICOKOKPEMHHUCTBIE MaTepUaJIbl, B TOM YHCJIEe OITO-
KW, TPETeJbl, TMaTOMUTHI, TJIUHEI, IICOJIMTHI U IPY-
rMe, MOTYT OKa3blBaTh MHOTOCTOPOHHEE BO3MIeii-
CTBHE Ha TIOYBBI M YPOXANHOCTBH CEIBCKOXO3SIii-
CTBEHHBIX KyabTyp. OmHAKO 3a CYET OTCYTCTBUS
CHCTEMAaTHYECKUX M IJTUTETBbHBIX MCCIIeIOBAaHWI NX
arpoXMMm4IecKoil 3(pHEeKTUBHOCTU B Pa3IMIHBIX ar-
pO3KOCUCTEMAX SOIWHBIX PEKOMEHOAIIMIT TT0 TIPUMe-
HEHMIO KPEMHHCTHIX TTOPOJI B KA9eCTBE MEJIMOPAHTOB
KOMILIEKCHOTO IeMCTBUS IO CHUX TTOp He pa3paboTa-
Ho. JIJ1T 3TOro HeOOXOMUMBI HaydyHBbIE M3BICKAHMS,
MMPOBOAMMBIE B MTOUBEHHO-KIMMATUIECKIX 30HAX C
pPa3IMYHBIM TUTIOM arpolieoreHe3a ITOYBEeHHOTO 10~
KpOBa Ha CEJIbCKOXO3SIHMCTBEHHBIX TEPPUTOPHIX. B
YaCTHOCTH, U3yYEeHUSI arpOHOMUYECKOM (DHEKTUB-
HOCTH TIpUMEHEHMS BBICOKUX T03 KPEMHUCTHIX IT0-
pOI B YCIOBUSIX MOA30JMCTHIX U TePHOBO-TION30JH-
CTBHIX TTOYB SIBHO HEIOCTAaTOYHO. B CBSI3M ¢ 5THM 11€7Th
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pabdoThl — OLIEHKA U3MEHEHUSI arpOXUMMNYECKUX MO~
KazaTejieli N1EpHOBO-TIOA30JUCTHIX MOYB MO BJIMS-
HHMEM MEJINOPATUBHBIX J03 TaKWX KPEMHUCTBIX I10-
pon, KaKk TUATOMMUT, LIEOJIUT U OCHTOHUTOBAS IJIMHA,
C TIOCJIEAYIOIIEN OLIEHKOM YPOXAWHOCTH KYJIbTYp-
HbIX PpACTECHUWI, MOBBIIIAIOLIECHCI TIpU AEUCTBUU
KPEMHMEBBIX MEJIMOPAHTOB.

METOJIMNKA UCCIIEJOBAHUA

Cepu1o TOJIeBbIX 3KCIIEPUMEHTOB BBITTOJHSLIN Ha
0aze OO0 “Bautxo3” (bopckuii p-H, Huxeropon-
cKasi 00J1.) B 3B€HE 36pHOBOI'O CEBOOOOpOTA O3UMasi
MNILIeHULa—IYMEHb SIPOBON—TrOpOX MOCEBHON B Me-
puon 2014—2017 rr. CopTta KyAbTyp pailOHUPOBaHbBI B
Bouiro-Bsitckom peruone [55] u obiagaioT ycToiuum-
BOCTBIO K PSITy BpenuTesieil 1 Bo30yauTeseit 6oses-
Hel, TUTIMYHBIX IS 3TOTI0 peruoHa: nieHuua ( 7riti-
cum aestivum L.) — MockoBckas 39, sumeHb (Horde-
um vulgare L.) — Benec, ropox (Pisum sativum L.) —
YummMuHcKuit 95.

Bein 3a710XeHbI MUKPOIIOJIEBBIE ONBITHI, Y4eT-
Has IUIOLIAAb INEJSIHKU — | M2, pacIioJloXeHue —
PEHIOMU3NPOBAHHOE, MOBTOPHOCTb YETBIPEXKPAT-
Hag. Bce arporexHudueckue paGOTHI MPOBOIWIU
BPYYHYIO B COOTBETCTBHE C OOIIECTIPUHSITBIMUA B TI0-
IOGHOIO pona IpakTUKe TpeboBaHugMU [56].

C Kaxmoit nopoaoii 3aKJIaabIBaay 1 OMBIT IO eAu-
HO 4-BapUaHTHOM cxeMe: 1 — KOHTpoIIb (63 mopo-
Ibl M UHBIX yOoOpeHuii), 2 — mopoma B 1o3e 3 T/ra,
3 — mopopa B no3e 6 T/ra, 4 — mopoaa B no3e 12 1/ra.
MaTtepuaibl B KaXXIOM OITBITe BHOCUJIU B TIOUBY OCe-
HbI0 2014 T. TIepen TOCEBOM O3UMOM IMIIIEHUIIBI U T1e-
peKarbIBaIi, IOYBY BhIPABHUBAJIU.

ITouBeHHBINA  TTOKPOB  3KCIIEPUMEHTAIBHOTO
y4acTKa OJHOPOIHBIN, MoUyBa — AEPHOBO-IOA30JIM1-
cTasi cpeHeaepHOBasl HENTYOOKOIIOA30JIuCTasl, rpa-
HYJIOMETPUYECKUIA COCTAaB — JIETKUM CYIJIMHOK, Ma-
TEpUHCKasl TOpoJa — MOKPOBHBIN CYIJIMHOK, I10
Knaccudukaumm m nuarHoctuke mouyB Poccum —
MOATHUIT JIEPHOBO-TIOA30JUCTON TUITMYHON I1OYBBI
(ITy) m3 oraena TecKrypHO-aAU(OEPEHINPOBAHHbBIX
mmous [57, 58].

Ha Bpems 3akiianku MOJEBBIX 3KCHEPUMEHTOB
MOYBA XapaKTePU30BAIACh CPEMHEKMCIION peakKuen
(pPHy,0 5.9 en., pHgc 4.8 en., H. = 2.83 mr-aks/100 1)
W CpelHeil HACHIIIEHHOCThIO OCHOBHBIMU KaTHUOHA-
Mu (Vg = 69%), a Takke cpeqHeil cTerneHblo obecrie-
YeHHOCTU MOABMKHBIMU (opMamMu dpocdopa u Ka-
nust (mo Kupcanosy): P,O; — 86, K,0 — 110 mr/Kr.
Conep:xanue rymyca (1o Triopuny) — 1.2%.

ComracHO XapaKTepUCTUKE MNPOU3BOAUTENICH U
psima aBTopoB [34, 38, 39, 59, 60], BemecTBO AUATO-
muta (MH3eHCKOe MeCTOpOXIEHHE), I1IeOoJuTa



24 KO3JIOB wm np.

Ta6muna 1. M3MeHeHUe IToKa3aTelaeii KUCIOTHO-OCHOBHOTO COCTOSIHMS IIOYBBI MO BIMSHUEM KPEMHUCTLIX ITOPOI

(cpenHee 3a 3 romna)

pHy0 pHye H, A Ca2t Mg2*t
BapmnanTt Ca: Mg
en. pH Mr-3kB/100 T mouBbI
KoHtpomib 5.92 4.86 2.80 0.39 5.18 1.22 4.2
I, 31/ra 6.19 5.02 2.75 0.36 5.47 1.36 4.0
I, 6T1/ra 6.33 5.19 2.68 0.32 5.51 1.43 3.9
;12 T1/ra 6.34 5.14 2.65 0.28 5.57 1.55 3.6
HCPys 0.30 0.21 0.11 0.02 0.19 0.10 -
LI, 31/ra 6.64 5.16 2.68 0.38 8.03 3.62 2.3
L, 6 T/ra 7.03 5.34 2.55 0.35 13.3 6.91 1.9
;12 t/ra 6.99 5.27 2.47 0.34 22.8 13.2 1.7
HCPy; 0.27 0.24 0.08 0.03 0.32 0.18 -
B;31/ra 6.37 5.03 2.72 0.31 5.61 1.35 4.2
b, 6 T/ra 6.57 5.17 2.64 0.24 5.74 1.41 4.1
b; 12 t/ra 6.55 5.14 2.60 0.20 5.88 1.46 4.0
HCPys 0.36 0.19 0.12 0.02 0.31 0.07 -

IMpumevanne. I — nuatomur, LI — nieonur, b — 6eHToHUTOBast Ha. To ke B TabI. 2, 3.

(XOThIHEIIKOE MECTOPOXICHNE) W OCEHTOHUTOBOIA
IIMHBI (3BIPSIHCKOE MECTOPOXIEHNE) B CBOEM CO-
CTaBe COIEPXKHUT COOTBETCTBEHHO: OOMEHHOIO
kaneuusa — 10, 4800 u 28, oomMeHHOTro MarHust — 39,
1600 u 30 mr-3x8/100 T, a Tak:Xe MOABMKHOTO (oC-
dopa — 37, 260 u 65, ooMeHHOTO Kamus — 350, 250 u
0.87 mr/Kr.

O0pa3s1bl TOYBEI OTOMPAJIU B THU YOOPKHU ypoxKasi
¢ mryounsl 0.15 M, TouedHble oOpa3ibl (KOHBEPT) —
5 en./mensiHKy, OObeIMHEHHBII oOpasen — 1 en./me-
JITHKY. YPOXalHOCTb KYJIbTYp OLIEHHMBAIU CILIOII-
HBIM BECOBBIM METOAOM C YYETHOM IIOIIAIN KaXKAOMN
nenstHky. IlonydeHHBIE ITOYBEHHBIE OOpa3lbl HO-
CTaBJIsJIM B JJabopaTtopHble KoMIuieKChl HIITY wmm.
K. MuHuHa, noaroraBivMBaiu K aHajlu3aM (BBICY-
HINBaHWUE, W3MeNlbueHue, npocenuBanue (J 1 mm),
KBapTOBaHNE) 1 aHAJIM3UPOBAJIN PSII ITOKa3aTeseil, B
ToM urcie: pH 13 BoOmHOI U CONEBOM BBITSKEK — I10-
TEeHLIUOMETPUYECKUM METOAOM, THAPOIUTUYECKYIO
KMCIIOTHOCTh — T1o Kammeny B Moaumdukanmm
IIMHAO, comepxaHue OOMEHHBIX COETUHEHUIA
Ca?* u Mg?" — no Tenpoiiny, conepxaHue oOMeH-
HbIX dhopMm AI’Y — no CokoJoBy, colepxaHUE IMO-
IBIDKHBIX coeguHeHuit ¢ocdopa um kaaust (0.1 H.
HCI) — no KupcanoBy, conepkanue ¢ochaToB 1oy-
BeHHoro pactBopa (0.03 1. K,SO,) — no KapniuHcko-
My—3amaTuHoii [61, 62]. CraTucTudecKyio o6padboT-
Ky IIOJIyYeHHBIX JaHHBIX IPOBOAMIMA B Iakere MS
MICROSOFT OFFICE EXCEL meronoM mucnep-
CMOHHOTO aHaji3a rpu yposHe p < 0.05 [63].

PE3VJIBTATBI 1 UX OBCYXIEHHWE

BBL10 BBISIBIIEHO TIOJIOXKUTEIbHOE BIUSIHUE U3Y-
YEeHHBIX KPEMHUCTBIX ITOPOJI HA MapaMeTpbl arpOXH-
MUYECKOTO COCTOSIHUSI J€PHOBO-MOM30JMUCTOM JIeT-
KocyrmMHUCTOM mouBbl (Tabn. 1). Ilpexne Bcero
HY>XHO OTMETHUTH, YTO JTOCTOBEPHBIN 3(PPEKT 00JIb-
IIMHCTBA PaCCMOTPEHHBIX ITOKa3aTeJIeit P OSIBIISIIICS
MO0 MpPU BHECEHUM B ITOYBY 2-# TO3BI KaXKIOTO U3
MatepuajoB (6 T/ra), TM0O yXKe MpU BHECEHUUN MU-
HUMaJIbHOM 10361 (3 T/Ta).

ITokazarens pH 1ouBwI, omnpenensieMblii U3 ee
BOJIHOI M COJIEBOIi BBITSIXKEK M COOTBETCTBEHHO Xa-
paKTepU3YIOLIUH OTHOCUTEIIBHOE COCTOSIHUE KHC-
JIOTHOCTM TTOYBEHHOTO PacTBOpPA U YACTUYHYIO CIIO-
COOHOCTh K MIOHHOMY OOMEHY KMCJIOTHBIMU KaTHO-
HaMM, TIOBBIIIAJICSI Ha (oHEe MPUMEHEHUS ITOPO/I.
I1pu 3TOM BenMYMHA CHUXKEHUS YPOBHS KUCJIOTHO-
CTHU TTOYBHI OKa3ajlach HeonMHaKoBOIi. B yacTHOCTH,
B BapuaHTaXx ¢ 1ieoJuToM pH 1mouBsl U3 00eUX BHITSI-
KEeK yBeJIMYMBaJICs Hanbojiee 3HAUYUTEJILHO 110 CpaB-
HEHMIO C ONBbITAMMU C APYTUMMU ITOPOJTAMU — COOTBET-
cTBeHHO Ha 18—19 1 Ha 8—10%.

B BapumaHTax C NpHMEHEHUEM OEHTOHUTOBOMA
[JIMHBI CHIDKEHUE aKTyaJIbHOM KUCIOTHOCTH ITOYBBI
cocTtaBisio 11, oOMeHHO — 6% IO OTHOLIEHUIO K
KOHTpoJtio. B BaprnaHTax ¢ 1MaToMOBOIi MOopo1oii ag-
(beKT ee BIUAHUS Ha pacCMaTPUBaeMbIE MIOKA3aTEIN
OBLT TPUMEPHO OIUHAKOB — 6—7%.

BriosiHe BeposiITHO, 4TO 3a 3-JIETHUI IIePUOI, IIPO-
LIECChI CHIKEHUST aKTUBHOCTHU KMCJIOTHBIX KATHOHOB
ATPOXNMUI
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B IIOYBEHHOM PaCcTBOPE U BHEIITHUX CJIOSIX KOJUIOWI-
HbIX MuLesu1 TTITK mouyBsl 661711 00YCIIOBIIEHBI COPO-
LAOHHBIMU 1 NOHOOOMEHHBIMM CBOMCTBAMM CaMMX
IOPO, MCIIOJIb30BAHHBIX B BBICOKUX (MEJIMOpaTUB-
HbIX) J03ax [64—66]. KocBeHHBIM MOATBEPKACHEM
3TOIO SIBUJIOCh YMEHbIIIEHUE KOHILIEHTPAl OOMEH-
HBIX COSOIWHEHUI aJlOMUHUS B TIOYBE U, KaK CIIEI-
CTBME, CHIDKCHUE TI0Ka3aTelIsl €€ TUAPOJIUTUICCKOM
KMCJIOTHOCTH, B pa3INIHON Mepe MPOU3OIIEAIINE BO
BCEX paccMaTpUBaeMEBIX OIbITaX. B wacTHoCTH, ecnu
B BapMaHTax ¢ IIpUMEHEHUEM ILeOJUTa B I03aX 6—
12 T/ra conepkaHne 0OMEHHOIO aJIIOMUHUS B IIOYBE
cHxanoch Ha 10—13%, a mokazatens H, yMeHbIIIaJI-
ca Ha 9—12%, TO B yCIOBUSIX BHECEHUSI JUATOMMUTA U
OCHTOHMTA TUAPOJIUTUYECKAsST KHUCIOTHOCTH ITOYBBI
COOTBETCTBEHHO CHUKAJIACh TOJILKO Ha 5 1 7%, KOH-
ueHTpauusa uoHosB APt — Gonee yuem Ha 20 u 40%.
[To-BunumMoMy, MOHOOOMEHHBIE M COPOLMOHHBIC
3¢ deKThl IpU IEUCTBUU BellleCTBA INIMHBI U AUATO-
MUTa, C OJHOM CTOPOHHBI, B OONBIIECH Mepe pacIpo-
CTpaHsIJIUCh HAa OOMEHHBbIE (POPMBbI ATIOMUHMUS B TTOY-
Be, YeM Ha BECh KOMILJIEKC KMCI0TOOOPa3yIonnX Ka-
TUOHOB, (OPMHUPOBABIINI €€ TUIAPOIUTUIECKYIO
KMCJIOTHOCTb.

C npyroii cTopoHbl, nokasareib H, MOYBbI MOT
CHIXAThCI W 3a CUYET M3MEHEHUST COAepKaHUsI 00-
MEHHBIX COCIWHEHUI Kbl U MarHUsI, KOHIIECH-
TpalUU KOTOPBIX B ITOYBE BECHMa CYILIECTBEHHO yBE-
JINYUBAJINCh U B OCOOEHHOCTH B BApUAHTAaX C IIPUMe-
HEHUEM 1LIEOJIMTOBOM mopoabl. B wacTtHOCTHM, B
BapuaHTe ¢ MUHUMAaJIbHOI 10301 MaTtepuraina (3 T/ra)
conepxxaHue ooMeHHbIX popM Ca?™ u Mg B nouse
MOBBIILIAJIOCH COOTBETCTBEHHO B 1.6 1 2.9 pa3a, a B Ba-
puaHTax co cpeaHeii (6 T/ra) u Hanbonblei (12 T/ra)
JI03aMU — COOTBETCTBEHHO B 2.6—4.4uB 5.7—10.8 pa-
3a. O4eBUIHO, YTO NOAOOHBIE MU3BMEHEHUS ITOKa3aTe-
Jieit ObLTM OOYCIIOBJIECHBI OYEHb BHICOKUM COAEpXKa-
HUEeM MOABMXHBIX (hOPM JAHHBIX IIEIOYHO3EMETb-
HBIX METAJIJIOB B UCXOAHOI TTIopone [67—69].

B oTHOILIIEHUM BIUSTHUSI IMAaTOMUTA U OEHTOHUTA
Ha KOHIIEHTpalMI0 MOJABUXHBIX COEAUHEHUM
KaJblIMs M MarHusl B IOYBE HY>KHO OTMETUTH B 1ie-
JIOM TTOJIOXKUTEJIbHBIN 3((PEKT, KOTOPHIit ObLI MHO-
o MeHbIIIEe B CPABHEHUH C paHee pacCMOTPEHHBIMU
BapuaHTaMM BO3JACUCTBUSI XOTBHIHEIIKOTO IIEOJIUTA.
Hanpumep, 3a 3-meTHUI TIepron HauOOJIbIIIEe YBE-
JIMYeHre ToKasaTesieil ObLJIO YCTAHOBJIIEHO TIPU BHE-
CEeHMHU J103bI 000MX MaTepHajioB 12 T/ra, KOTOpoe co-
CTaBUJIO COOTBETCTBEHHO 8 M 14% KOHIIEHTpaIun
noHoB Ca?* 1 27 u 20% — noHoB Mg?" OTHOCUTENIEHO
KOHTpoJisg. [Ipy 3TOM COOTHOIIIEHHE 3JEMEHTOB B
II0YBe B HauOoJblIel cTreneHu (1o 55—60%) cyxa-
JIOCh B BapHMaHTax C LEOJUTOM, B cpegHeil (mo 7—
14%) — B BapuaHTax ¢ IMaTOMOBOI1 MOPOIOIA, B MU~
HUMaJTBbHOM (10 2—5%) — ¢ GEHTOHUTOBOM TITMHOM.

Takum oO6pa3oM, mMpuMeHEHWE TUATOMMTA, IE0-
JuTa U OEHTOHUTA CIIOCOOHO OKa3bIBAaTbh ITOJIOXKM-
ATPOXUMMUI
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TeJIbHOE BIIMSIHME HAa PacCMOTPEHHBIC MOKa3aTeln
KUCJIOTHO-OCHOBHOTO COCTOSTHUSI IE€PHOBO-IION30-
JINCTOM JIETKOCYIIIMHUCTOM TIOYBBLI. B cpaBHeHUU ¢
ITaHHBIMHM Ipyrux aBTOpoB [13, 34, 38, 44, 48, 52]
OIMMCcaHHbIe B paboTe 3P EKThI ObLTN COMOCTABUMBI
¥ TIPOSTBIISITA CeOST CXOKMM 00pa3oM.

IMomuMmo anmpoHeTpanu3yioero 3¢p@eKra Bbl-
COKHE€ O3Bl MAaHHBIX ITOPOHd CIIOCOOHBI OKa3bIBaTh
TOJIOKUTETBHOE BO3IEUCTBHE Ha cOmepKaHWe IT0-
IBWXHBIX COeTMHEHMI (pocdopa W Kaaus B ITOUBE
(tabm. 2). B yacTHOCTH, comepxXaHNWE COSTMHEHUIA
docdopa, nepexomsamux B 0.1 H. HCI (mogBrKHBII
docdop), Ha hoHE TPUMEHEHUST TUATOMUTA YBEJI-
yuBaJjioch Ha 37—55, Ha (poHe LieonuTa — Ha 22—43, a
Ha one mmHB — Ha 17—30%. ConepkaHue MOYBEH-
HbIX ocdaToB, nepexoasmux B 0.03 H. K,SO, (uH-
TEHCUBHBIN (hochop), B YCIOBUSIX BHECSHUS TUATO-
MOBOI TTOPOIBI TTIOBBIIIANOCH B 2.9—3.3 pa3a, 1ieoam-
Ta — Ha 25-92%, 6eHronura — B 2.0—2.8 pasa.
B cpemrem 3a 3 roma mccieqoBaHMS MaccoBast TOJISI
WHTEHCUBHBIX (ochaToB B ITIOYBE YBEINYNBATIACh B
COOTBETCTBUM C IEHCTBHEM ITOPOI IO CIECIYIOIIEMY
paHXUPOBAHUIO BIMSTHUS: TMATOMUT =~ OCEHTOHUT —
LIEOJIUT, YTO COCTABIIIO COOTBETCTBEHHO 80—93, 73—
93 1 13—27% yBenudeHUs TIOKa3aTelisi OTHOCUTEITBHO
KOHTPOJIBLHOTO YPOBHSI.

H3sBectHO [13, 70—73], uTO mMpu ompenaeaeHHbIX
YCJIOBUSIX COCOUHEHUSI KPEeMHUsI CIOCOOHBI 3ame-
maTh B iouBe pocdare u3 IN11K 1 nepeBoauth UX B
MOABUXXHOE COCTOSIHWE, T.€. B COCTaB MOYBEHHOTO
pactBOpa. B cBSI3M ¢ UeM TaHHBI MeXaHU3M TTPEATIo-
JlaraeTcsl Kak OCHOBHOM, OTNPENeNsIolInii CTONb Cy-
IIIECTBEHHOE TOBBIIIIEHWE KOHIEHTpAlMU WHTEH-
CUBHBIX (hochaToB B MOYBE.

TpexieTHee B3auMoneiicTBUE JEPHOBO-TIOA30JIH -
CTOI MOYBBI C BHICOKMMU J103aMM U3YYECHHBIX MaTe-
pUAJIOB CITOCOOCTBOBAJIO MOBBIIICHUIO CONECPKAHUS
B Heli OOMEHHBIX COeAMHEHUI Kaausl — Ha (hOHE BJIM-
SIHUSI IMaTOMUTA U 1ICOJIMTa B MAaKCUMAaJIbHOI Mepe
IpY BHECEHUHU B MOYBY 6 T/ra KaXXIOro u3 Marepua-
J10B (cooTBeTCTBEHHO Ha 32 1 46%), Ha (poHEe BO3IEii-
CTBUSI IMHBI — Ha 35% TNpu ee BHECEHUU B MOYBY B
no3e 12 t/ra.

OnrtuMuszanusi KUCJIOTHO-OCHOBHOTO COCTOSTHUS
MOYBbI M €€ MUTATEeJILHOIO PeXKrMa BCISACTBUE ITPU-
MEHEHMsI MEJIMOPATUBHBIX 103 KPEMHUCTBIX ITOPOI
3aKOHOMEPHO CITOCOOCTBOBajla yBEJIWYEHUIO IIPO-
JIYKTUBHOCTH KYJIbTYp ceBoobopoTa (Tab:. 3). [Toka-
3aHO U3MEHEHUE YPOXKANHOCTA OCHOBHOI (3€pHO) 1
MoOOYHOM (COoJIoMa) MPOAYKIIMM KYJIbTYPHBIX pacTe-
HU Ha (poHE MPpUMEHEHUSI TUATOMOBOM, 1I€OJIUTO-
BOI MOpOI 1 OEHTOHUTOBOM TJIMHBI.

BreIIO ycTaHOBIIEHO, YTO arpoHOMUYecKass (-
($EeKTUBHOCTD, TTOJIydeHHASI TPU TPUMEHEHU U UCTIBI-
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Tabomuna 2. MU3MeHeHue conepkaHusl MONBUXKHBIX COeAMHEHN M poccopa u Kanus B TIOYBE IO/ BIUSIHUEM KPEMHUCTBIX
nopox (cpenHee 3a 3 roaa)

ConepxaHue coenmHeHuit ocdopa, mr P,Os/kr
Bapuant | o 1 4. HCl-pacropumas 0.03 1. K,50,- JOJIST THTEHCUBHBIX COZE;X;;HII/\IE(;EI\E)?I;OFO
dopmMma (hakTop eMKOCTH) pacTsopumast Gopma docdaros B 1ouse, % , 2
(hakTOp UHTEHCUBHOCTU)
KounTponb 86 12 15 96
I, 31/ra 118 17 14 117
I, 61/ra 130 35 27 127
J3 12 1/ra 133 39 29 119
HCPys 17 10 — 14
0, 31/ra 105 15 14 122
0, 6 T/ra 123 23 19 140
5 12 t/ra 119 20 17 135
HCPys 7 9 — 10
b, 3 1/ra 101 24 23 110
b, 6 T/ra 112 33 29 126
Bb; 12 1/Ta 108 28 26 130
HCPys 10 10 — 11

Taomuua 3. BiusiHue KpeMHUCTBIX TTOPO, HA TTPOIYKTUBHOCTD CEIbCKOX03STICTBEHHBIX KyabTyp (2015—2017 rr.), T/Ta

I, a, O 1T, 11, 115 b, b, bs
B K HCP, HCP, HCP,
ApHatT | RORTPOTD 31/ra | 6 T/Ta |12 T/Ta 03 31/ra | 6 T/ra |12 T/Ta 03 31/ra | 6 T/Ta |12 T/Ta 03
OcHoOBHas 4acTb ypoxas, T/Ta
O3umas 2.51 280 | 310 | 297 | 017 | 260 | 264 | 270 | 026 | 270 | 2.93 | 2.85| 0.24
TIIICHUILIa
Aumen 303 | 372 | 408 | 419 | 019 | 354 | 38| 401 | 033 | 38| 416 | 3.95| 033
APOBOIt
Topox | ¢ 185 202 193] 013 | 1.72| 180 | 1.8 | 009 | 198 | 2.06| 2.15]| 008
ITOCEBHOU
IMo6ouHast yacts ypoxasi, T/ra
O3mmas 311 340 | 342 | 343 | 028 356 | 381 | 378 | 017 | 3.38| 347 | 351 | 023
TIIICHUILIa
Aumen 439 | 521 | 563| 566| 049 | 506| 540 | 529 | 042 | 545| 553 | 517 | 0.32
APOBOM
Topox 1 en | 303 | 3109 | 301 | 016 | 296 | 299 | 3.07 | 017 | 314 | 339 | 326 | 0.60
ITIOCEBHOU
CooTHOIIIeHNE OCHOBHOM M ITOO0YHOI YacTel ypoxKast
OsumMas 0.81 082 | 091 | 087 | — 073 | 069 | 071 | — 080 | 0.84| 081 | —
ITIIICHUIIa
Aamer 0.69 071 | 072 | 074 | - 070 | 0.72 | 076 | — 071 | 075 | 076 | —
SAPOBOIA
Topox | 57 061 | 063]| 062] - 0.58 | 060 | 061 | — 063 | 061 | 066 | -
ITIOCEBHOU

TaHHBIX MATEPUAJIOB B IOJIEBBIX OITBITAX, 3aBUCEJIa HE  HUIO YPOXKAWHOCTU 3epHA STUMEHsT Ha (poHe 103 6—
TOJIBKO OT BO3[EJBIBAEMOM KYJBTYPHI, HO U OT caMoii 12 T/ra, rae mpubaBKa COCTaBUJia COOTBETCTBEHHO
rnmopoabl. B yactHocTH, NMpuMeHeHWe auatoMuTa B 35—38%, a Takke ypoxast O3MMOI MIIEHULIBI M TOPO-
HanOOoNbIIel CTEIeHU CIIOCOOCTBOBAJIIO IIOBHILIE-  Xa Ha (DOHE IpUMEHEHUS TTOpoIbl 6 T/Ta, rae mpubdaB-
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Ka COCTaBMJIa COOTBETCTBEHHO 24 u 25% oTHOCHU-
TCJIBbHO KOHTPOJIA.

BnusiHue 1ieonmTa oKazaaoch MaKCUMAaIbHO BBI-
paXXeHHBIM TakKe B OTHOIIEHUM 3¢pHa SIUMEHS U B
MEHBIIIEH Mepe — ropoxa IOoCeBHOIo, MpubdaBKa ypo-
JKafHOCTH KOTOPBIX COCTaBUJIa COOTBETCTBEHHO 27—32
u 11—15% nipu BHeceHNU B TTOYBY LieoauTa 6 u 12 1/ra.

BnusiHue 6€eHTOHUTOBOI IJIMHBI TaKXKe OBLIO JO-
CTaTOYHO 3(@EKTUBHBIM U JIOCTOBEPHBLIM Ha YpO-
KaHOCTh KYJIbTYp: IIPU BHECEHUU O03bI 6 T/Ta ypo-
>KaWHOCTbh 3€pHAa MILEHULIbI, SYMEHS Y TOPOXa YBEJIU-
ypBajiach CoOTBEeTCTBEHHO Ha 17, 37 u 27%, no3bl
12 T/ra — Ha 14, 30 1 33% OTHOCHUTEIBLHO KOHTPOJISI.

B oTHO1IeHM MOOOYHOIT YacTh ypoxKasi (COTOMBI
3€pPHOBBIX) B 1IEJIOM HY>KHO OTMETHUTbD, YTO TIPUMEHE-
HUE MOPOJ TaKXKe CITOCOOCTBOBAIO YBEJIUYEHUIO €€
MPOAYKTUBHOCTU U B OCOOEHHOCTU — stuMeHs. Ilom
BO3ICHCTBUEM OUATOMOBOUW MOPOABI YPOXANWHOCTH
€ro COJIOMBI IMOBBIIIAach Ha 28—29, nmon Bo3aeii-
CTBUEM licouTa — Ha 22—23, 0EHTOHUTOBOM IJM-
HBI — Ha 18—26%. Haubonee 3ddHeKTUBHBIMUI 103a-
MM MOPOJ OKA3aJIUCh I03bI 6 1 12 T/Ta. MakcrumatbHast
MPOIYKTUBHOCTb COJIOMBI O3WMOI MINEHUIIBI ObLIa
yCTaHOBJIEHA Ha (pOHE MPUMEHEHMUS 1ieonuTa (YBEIu-
yeHue nokasaresst Ha 22—23%), ropoxa MOCEBHOIO —
Ha (poHe TTpuMeHeHus1 6eHToHuTa (Ha 15—19%).

CoOTHOIIIEHHE 3€PHO : COJIOMA B YPOXKae CEIbCKO-
XO3SIACTBEHHBIX PaCTCHUI 3aMETHO YBEINYNBAJIOCH:
MIeHUBl — Ha 12, ropoxa — Ha 11% npu npumeHe-
HUU TUATOMUTA, SUMEHS MPU MPUMEHEHUU LIEOIH-
TOBOI TTopoabl — Ha 10%, ssumenst — Ha 10 v ropoxa —
Ha 16% npu npuUMeHEHUU OGEHTOHUTOBOM IIMHEL.
V 03uMoii meHubl Ha (POHE BHECEHMS 1ICOJIUTO-
BOM ITOPOABI OBLIO BBISIBJIEHO CY:KE€HHE 3TOI0 COOT-
HoweHusa Ha 12—15% B 3aBUCUMOCTH OT HO3BI €€
BHECCHMSI.

BbIBOJbI

1. B MUKpOMOJIEBBIX ONbITAaX, MPOBEACHHBIX Ha
JIEPHOBO-TION30JIUCTON  TouBe  Hukeropomckoit
001J1., OBLJIO YCTAaHOBJICHO ITOJIOXUTEIbLHOE JAeiicTBUE
MEJIMOPATUBHBIX 03 KPEMHUCTHIX ITOpo, (11aToMu-
Ta, 1Ie0JIUTa 1 OCHTOHUTOBOM INIMHBI) Ha IT0Ka3aTe I
arpOXUMHYECKOTO COCTOSIHUSI TIOYBBHI U MPOIYKTUB-
HOCTb CEIbCKOXO3SIUCTBEHHBIX PACTEHNI 36PHOBOTO
3B€Ha CEBOOOOPOTA MILIEHUIIA O3UMAasI—SIIMEHbD SIPO-
BOM—TOPOX MOCEBHOM. B 3aBMCMMOCTH OT BUIA BHI-
COKOKPEMHUCTOro MaTepuaga U ero 1035l 3(PpPeKThI
WX BJIMSTHUSI HA arpOXUMUYECKHE TT0Ka3aTe U MTOYBbI
1 YPOXKAMHOCTb KYJIbTYP pPas3ivuyajuch, HO B LIEJIOM
Hanbosee 3¢pGHEKTUBHBIMU ObUTH 103kl 6 U 12 T/TAa.

2. [1pu BIUSTHUY AVaTOMUTA aKTyalbHast KUCITOT-
HOCTB ITOYBHBI CHIKanach Ha 0.42 en., ooMeHHasI — Ha
0.33 en. pH, runpommryeckast — Ha 0.15 mr-aks/100 r.
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Cornep:xxanne oOMeHHBIX (OpPM aTIOMUHUS B ITOUBE
cHuxanoch Ha 0.11 Mr-3kB/100 T, oOMeHHBIX (opM
KaJIbLIMSI U MAaTHUST — YBEJIMUYMBAJIOCHh COOTBETCTBEH-
Ho Ha 0.39 u 0.33 mr-sk8/100 r. IIpu npumMeHEeHUU
JIMaTOMOBOI TOPOAbI (PaKTOP €eMKOCTU MOYBEHHBIX
¢docdaToB noBwIIANCA Ha 55, paKTOp MHTEHCUBHO-
ctu — Ha 225%, B pe3yJabTaTe 4ero J0Jisi MHTEHCUB-
HBIX coenrHeHUi (pocdopa B IIOYBE YBEIMYMBAJIACh
rmoutu B 2 pa3a. KoHlieHTpaliust 0OMEHHbBIX COeANHEe-
HUI Kalus B MOYBE IMOBHIIIAIACH IPU IPUMEHEHUN
mratomuta Ha 32%. B ycinoBHSIX MHUKpPOIIOJIEBOTO
OTIbITA YPOXKAMHOCTH 3€pHA U COJIOMbBI O3MMOM MIle-
HULIBI YBEINYMBAIach COOTBeTCTBEHHO Ha 0.29—0.59
1 0.29—0.32 1/ra, SpoBOro TYMeHsI — COOTBETCTBEH-
Ho Ha 0.69—1.16 1 0.82—1.27 T/Ta, TOPOXa MOCEB-
Horo — cootrBerctBeHHO Ha 0.23—0.40 u 0.19—
0.35 1/ra.

3. IIpu BAMSTHMM LieOJIMTA aKTyaJlbHasl KUCIIOT-
HOCTBb TIOYBBI cHMKajgach Ha 1.11, oOMeHHass — Ha
0.48 en. pH, runpomurnaeckas — Ha 0.33 mr-3k8/100 1.
ConepxaHue OOMEHHBIX (POPM aTOMUHUS B TTIOYBE
cHmxanoch Ha 0.05 mr-sks/100 T, oOMeHHBIX (OpM
KaJIbLIYSI U MATHUSI — YBEJIMYMBAJIOCh COOTBETCTBEH-
Ho Ha 17.7 n 12.0 mr-3x8/100 1. Ha ¢poHe nnpumeHe-
HUS 1I€OTUTOBOM ITOPOAbI (haKTOp eMKOCTH ITOUBEH-
HbIX (pocdaToB noBwIIANCA Ha 43, (pakTop MHTEH-
cuBHOCTM — Ha 92%, B pesyiabTaTe 4Yero mojist
WHTEHCUBHBIX coequHeHMi (pocopa B mouBe yBe-
JunuuBaiiach Ha 27%. KoHlieHTpaluss 0OMEHHBIX CO-
eIUHEHWIT KaJusl B II0YBE MOBBIIIAIACH IIPU IIPUMeE-
HeHuU LeosnTa Ha 46%. B ycoBUsSIX MUKPOIIOJIEBO-
IO OIBITA C MOPOIOI YPOXKANHOCTD 3¢pHA U COJIOMBI
03MMOI MILIEHULIBl YBEJINYUBATACh COOTBETCTBEHHO
Ha 0.09—0.19 1 0.45—0.70 1T/ra, IpOBOTrO TUMEHS — Ha
0.51-0.98 u 0.67—1.01 T/ra, ropoxa MOCEBHOTO — Ha
0.10—0.24 1 0.12—0.23 1/ra.

4. B ycnoBusx BIUSHUS OEHTOHUTOBOI TJIMHBI
aKTyajibHasl KHUCJIIOTHOCTb TIOYBBI CHMXajach Ha
0.65 en., oomenHas — Ha 0.31 en. pH, runponuruye-
ckast — Ha 0.20 mMr-3kB/100 1. CoaepkaHue OOMEH-
HBIX (OpM aJIIOMUHUSI B TOYBE CHIKAJIOCH Ha
0.19 mr-skB/100 T, 0OMEHHBIX (DOPM KaJIBLIUSI U Mar-
HUS — yBEJIMUYMBaJOCh cooTBeTcTBeHHO Ha (.70 m
0.24 mr-3x8/100 1. I1pu npruMeHeHUN OEHTOHUTOBOM
MOpOAbl (PaKTOP EMKOCTU MOYBEHHBIX (hocdhaTOB 1Mo-
Boimajcsd Ha 30, pakTop MHTEHCUBHOCTY — Ha 175%,
B pE3yJIbTaTe Yero 0Jisi UHTEHCUBHBIX COeIMHEHU
docdopa B mmouBe yBeaMIMBajach IModTH B 2 pasa.
KoHlieHTpalinss OOMEHHBIX COEAWHEHUI Kalugd B
MOYBE TIOBHIIIANIACH TPU TIPUMEHEHUU IJIMHBI Ha
35%. B ycaoBUsSIX MUKPOTIOJIEBOTO OIbITA C TIOPOIO
YPOXaMHOCTh 3¢pHA U COJOMBI O3UMOI MIIEHULIBI
yBenn4duBaiaach cooTrBerctBeHHO Ha 0.19—-0.42 u
0.27—0.40 1/ra, sspoBoro sstumeHs — Ha 0.86—1.13 1 Ha
0.78—1.14 1/ra, ropoxa nmocesHoro —Ha 0.36—0.53 u
0.30—0.55 t/ra.
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Influence of Diatomite, Zeolite and Bentonite Clay
on Agrochemical Indicators Sod-Podzolic Soil and Yield Agricultural Crops
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In three-year microfield experiments on sod-podzolic light loam soil, the effect of reclamation doses (3, 6
and 12 t/ha) of siliceous rocks (diatomite, zeolite and bentonite clay) on the main agrochemical properties of
the soil and crop productivity in the grain link of the crop rotation of winter wheat-spring barley-seed peas
was studied. Among other positive effects, a significant effect of diatomite was found in reducing the concen-
tration of exchangeable forms of aluminum in the soil (by 0.11 mg-eq/100 g), increasing the content of ex-
changeable forms of magnesium (by 0.33 mg-eq/100 g) and phosphates of soil solution (by 225%). Against
the background of the influence of diatoms, barley gave the greatest increase in grain yield (by 38%) and straw
(by 29%). The most significant effect of zeolite was revealed in a decrease in the actual, metabolic and hydrolytic
acidity of the soil (a decrease of 1.11, 0.48 pH units and 0.33 mg-eq/100 g), as well as the concentration of exchange
compounds of calcium (an increase of 17.7 mg-eq/100 g), magnesium (by 12.0 mg-eq/100 g) and potassium (by
46%). The introduction of zeolite rock contributed to the greatest increase in the yield of grain (by 32%) and straw
(by 23%) of barley. The most significant influence of bentonite clay was established on the indicators of actual soil
acidity (their decrease by 0.65 pH units), the content of exchangeable aluminum (decrease by 0.19 mg-eq /100 g)
and phosphates of soil solution (increase by 175%). The introduction of clay contributed to the formation of the
greatest increase in grain yield (by 33%) and straw (by 19%) of seed peas.

Keywords: diatomite, zeolite, bentonite clay, sod-podzolic soil, indicators of acid-base state of the soil, agro-
chemical properties, winter wheat, spring barley, seed peas, yield.
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